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Abstract 

Background: Pain is a multidimensional subjective experience involving complex 

interactions between biological, psychological, genetic and social factors, as 

described by the dominant biopsychosocial model of pain. Pain catastrophising 

(PC), defined as an exaggerated negative cognitive-affective orientation toward 

pain, is one of the strongest psychological predictors of negative pain outcomes. 

However, the exact nature of PC and therefore how best to reduce it remains 

unclear, with various treatments showing efficacy. While the dominant cognitive-

behavioural approaches focus on changing unhelpful catastrophic beliefs, the 

ruminative aspect of PC has received less attention. Self-regulatory models of 

rumination and worry, such as the metacognitive model, have been successfully 

applied to various emotional disorders but remain relatively nascent in the field of 

pain-related distress. 

 

Objective: To explore the ruminative aspect of PC and develop a metacognitive 

model of pain-related perseverative thinking. There were four specific aims related 

to this: 

1. Systematically review the PC intervention literature and compare pooled effect 

sizes of different interventions. 

2. Explore the lived experience of worry and rumination among people with 

chronic non-cancer pain and elevated PC, including their metacognitive beliefs 

about pain-related thinking. 

3. Develop and validate a self-report measure of pain-related metacognition 

suitable for research and clinical settings. 

4. Develop and test a theoretical model of pain-related metacognition. 

 

Methods: Using both qualitative and quantitative methods, four linked studies 

addressed these aims. 

1. Study 1: Using a registered protocol, a systematic review of all randomised 

controlled trials measuring treatment-related changes in PC among adults with 

chronic non-cancer pain was conducted. Cochrane methodology was used to 

search electronic databases, assess risk of bias, and rate evidence quality 

according to Grading of Recommendations, Assessment, Development and 
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Evaluations (GRADE) criteria. Pooled effects of different interventions were 

compared using random-effects meta-analyses and the impact of moderators 

was assessed using meta-regression and sub-group analyses.  

2. Study 2: In a qualitative study exploring metacognitive beliefs about pain-

related thinking, semi-structured interviews were conducted in a tertiary care 

setting with 15 adults experiencing chronic (≥6 months) low back pain and 

very high PC (≥30 on the Pain Catastrophising Scale). Transcripts were 

analysed using interpretative phenomenological analysis. 

3. Study 3: A self-report measure of metacognitive beliefs underlying 

perseverative thinking about pain was developed and validated. Items were 

generated from the results of Study 2 and metacognitive theory. A large 

internet sample (N=864) of people experiencing pain completed the draft scale 

and a battery of validation measures. Rasch analysis was used to assess item 

functioning and refine the scale. A second internet sample (N=510) completed 

the revised scale to confirm psychometric properties. Correlation and multiple 

regression was used to establish construct validity, while receiver operator 

characteristic curve (ROC) analysis was used to identify possible cut-offs. 

4. Study 4: A preliminary model of how metacognition relates to other important 

pain variables was tested using the second validation sample from Study 3. 

Regression-based moderated-mediation analysis tested the conditional indirect 

effect of pain intensity on PC via rumination at varying levels of unhelpful 

pain metacognition. 

 

Results: 

1. Study 1: Seventy-nine studies (9914 participants) were included and meta-

analyses showed at least nine interventions demonstrated efficacy, although 

evidence quality was often low. The best evidence (moderate-high quality) was 

found for Cognitive Behaviour Therapy (CBT), multimodal treatment 

(combining exercise and CBT), and Acceptance and Commitment Therapy 

(ACT). Effects were often inconsistent, were generally of medium strength, 

and had questionable clinical significance. When only studies targeting people 

with high PC were included, effects were larger and more consistent.  

2. Study 2: People with elevated PC described both positive (e.g. ‘thinking helps 

me to cope’) and negative (e.g. ‘worry is uncontrollable’) attitudes towards 

pain rumination. These were often held simultaneously, creating internal 
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conflict. Both negative and positive metacognitions could fuel perseverative 

thinking. More nuanced negative metacognitions (e.g. ‘worry is pointless’) 

could help to end episodes of worry/rumination by motivating the use of 

concrete problem solving or active coping behaviours. 

3. Study 3: A psychometrically sound 21-item scale – the Pain Metacognitions 

Questionnaire (PMQ) – was created that had two dimensions (positive and 

negative metacognition) assessing how useful and how uncontrollable or 

damaging people believed pain rumination to be. Both subscales had good 

retest reliability (r = .76, r = .72) and internal consistency (.86, .87). They 

correlated negatively with a measure of mindfulness and positively with 

measures of pain intensity, disability, anxiety, depression, PC, rumination, and 

metacognition, providing good evidence of construct validity. The PMQ also 

predicted unique variance in PC when other variables were controlled, and 

predicted clinical levels of PC. 

4. Study 4: Rumination partially mediated the effect of pain intensity on PC, 

accounting for 20% of the total effect. This indirect effect was conditional on 

both positive and negative metacognition. Higher levels of both forms of 

unhelpful metacognition strengthened the indirect effect. This suggests that 

both strongly believing that thinking about pain helps one to solve problems or 

cope with pain (positive metacognition), or that rumination is harmful and 

uncontrollable (negative metacognition) increases the amount one ruminates as 

pain increases, which is associated with increased PC. 

 

Conclusions: 

There is no clear gold standard for treating PC, although CBT, ACT and 

multimodal treatments have the best evidence. Improving interventions for PC is 

likely to involve better patient-treatment matching, including identifying different 

clinical profiles of catastrophising. For people with a strong tendency towards 

repetitive negative thinking about pain, identifying and modifying underlying 

unhelpful metacognitions may be useful. This research shows that metacognition 

is relevant to worry and rumination about pain and that it can be reliably measured 

with a new self-report scale. Future research investigating metacognitively-

informed treatments for people with high PC is warranted.
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1.1 The Problem of Pain 

Pain is a multidimensional subjective experience involving complex interactions 

between biological, psychological, genetic and social factors, as described by the 

dominant biopsychosocial model of pain. 1 Pain is usually defined as “an 

unpleasant sensory and emotional experience associated with actual or potential 

tissue damage, or described in terms of such damage,” 2(p210) although definitions 

incorporating motivational and contextual factors have also been proposed. 3 Pain 

is the most common reason for seeking medical help 4 and chronic pain – or daily 

pain that persists beyond the usual 3-6 month course of healing 2 – affects one in 

five people in Australia. 5 Chronic pain costs the economy $34-55 billion each 

year in treatment expenses, lost productivity, and overall burden of disease, 

making it the country’s third most costly health problem. 6,7 In the United States, 

the incidence and impact of chronic pain are even higher, costing up to $635 

billion annually. 8 Chronic pain is strongly associated with poor self-rated health, 
9,10 lower quality of life, 11 and psychopathology, 12 leading to calls for pain to 

become a national health priority in Australia, 13 particularly since recent 

projections suggest arthritis and other musculoskeletal conditions will affect 

30.2% of the population by 2032. 7 

Access to effective treatment for chronic pain is generally poor, with some studies 

suggesting less than 10 per cent of people receive adequate care. 14 One of the key 

barriers to more widespread provision of effective treatment for chronic pain is the 

fact that it is typically poorly understood by the community, policy makers, and 

health professionals themselves. 15–17 For example, chronic pain is often still 

viewed within a biomedical model that posits tissue damage or underlying 

pathology as the main driver of pain symptomatology and associated disability, 

rather than seeing chronic pain as a disease entity of its own. 18 Chronic pain is 

more usefully viewed in terms of maladaptive nervous system changes rather than 

merely as a symptom of unresolved injury or disease. 19–21 As a corollary, purely 

biomedical interventions for chronic pain, such as medication, surgery, and 

regional anaesthesia, generally have limited efficacy and significant side-effects, 

which is why multidisciplinary treatment based on a biopsychosocial approach is 

the gold standard for chronic pain management. 13,22,23 
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1.2 Psychological Aspects of Pain 

Approaching chronic pain as a disease in its own right posits psychological 

variables as important predisposing and maintaining factors, in addition to 

explaining the important role of psychological and self-management interventions 

(e.g. 24–27) in the evidence-based treatment of various chronic pain disorders. 28 For 

example, a vast body of empirical evidence highlights how psychological factors 

such as neuroticism, premorbid depression, anxiety, avoidant coping style, 

substance abuse, trauma, and psychiatric history increase a person’s vulnerability 

to developing chronic pain. 29–31 Similarly, the punishing experience of unresolved 

pain often gives rise to significant mental health problems, most commonly 

clinical depression, which affects 30-54% of people treated in specialist pain 

clinics. 32,33 This is markedly higher than depression’s 12-month prevalence of 

4.1% in the general population in Australia 34 and 6.9% in the United States. 35 

Anxiety disorders, such as generalised anxiety disorder and post-traumatic stress 

disorder, are also commonly comorbid with chronic pain, as are substance use 

disorders. 36,37 

Although people with chronic pain therefore have higher rates of psychopathology 

than the general population, clinically significant symptoms are not the norm. For 

example, a review of studies measuring the prevalence of comorbid pain and 

anxiety disorders found that only 7 to 28.8% of people with chronic pain also have 

an anxiety disorder. 38 Even the estimates for depression in tertiary pain clinics 

cited above show that depression is by no means ubiquitous among people with 

chronic pain. This suggests that, despite the focus in this thesis on a specific form 

of pain-related psychological distress, the majority of people with pain cope well 

enough to not experience psychopathology. Nevertheless, it is well documented 

that people with pain face a diverse range of challenges. These include: often 

having no clear medical diagnosis to explain and validate their symptoms; feeling 

as if family, friends, colleagues and health professionals do not believe them; 

having limited and delayed access to effective evidence-based treatment; and 

experiencing increased financial burdens associated with reduced productivity and 

increased health costs. 13 These are experienced uniquely by different individuals, 
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with many coping adaptively. However, for a significant minority of people these 

challenges can result in a maladaptive cycle of increasing distress and pain. 

As will be discussed below, the psychological sequelae of chronic pain have been 

explained in terms of cognitive, behavioural and environmental changes linked to 

heightened perception of threat, functional losses and pain-related neuro-endocrine 

changes known to influence mood. 39 Most importantly, these psychological 

consequences reciprocally impact a pain experience, possibly via mechanisms 

involving areas associated with perception, 20 and can contribute to the 

maintenance of pain through neuroplastic reorganisation of the central nervous 

system. This can contribute to nociceptive sensitisation 40 and attenuation of 

endogenous nociceptive inhibitory processes. 41,42 Thus psychological factors at 

the level of cognition, affect and behaviour play an important and complex role in 

the development and maintenance of chronic pain. 43 

 

1.2.1 Dualism and Psychogenesis 

Current manifestations of the biopsychosocial model of pain evolved through a 

rejection of ‘specificity theory’, which posited a strict mechanistic relationship 

between tissue damage and pain that was rooted in Descartes’ mind-body dualism. 
44 The cracks in specificity theory began showing with accounts of soldiers 

experiencing minimal pain in the presence of extensive injuries on the battlefields 

of World War II. 45 Meanwhile, at the other end of the biomedical spectrum, 

Austrian Neurologist Sigmund Freud started writing in the late 19th century about 

patients who reported somatic symptoms, including pain, with no organic basis. 46 

The ensuing psychoanalytic theory he developed, which shaped the foundations of 

modern psychology, described such pain in terms of ‘hysteria’, whereby 

unresolved unconscious conflicts manifest physically through what he called 

‘conversion’. 47  This view influenced clinical pain science such that notions of 

somatisation and ‘psychogenic pain’ entered the diagnostic lexicon. 48 From this 

perspective, pain in the absence of organic pathology serves a psychological 

function, for example as a form of atonement for excessive guilt, or a proxy for 

otherwise thwarted psychological forces like aggression, grief, and sexual drive. 48  
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This psychogenic view of medically unexplained pain has been clinically 

influential, as reflected in the inclusion of Somatoform Pain Disorder in earlier 

versions of the American Psychiatric Association’s diagnostic manual of mental 

disorders. 49 However, the diagnosis was heavily criticised 50–53 and has been 

removed from the latest version of this manual, the DSM-5. 54 Moreover, despite 

its heuristic appeal for some clinicians, this model has no empirical validity. 55 For 

example, a systematic review of 120 pain studies using measures of somatisation 

found no empirical evidence to support the most common definition of 

somatisation 56 as a tendency to experience and communicate distressing medically 

unexplained symptoms while attributing them to a physical illness. 57 Similarly, 

there is no evidence that psychodynamic treatments associated with a psychogenic 

view of pain have any efficacy in treating chronic pain conditions. 39 Moreover, 

raising the spectre of iatrogenesis, the psychogenic view has been criticised as 

stigmatising an already delegitimised group, 58 with people in pain reporting that 

when they perceive health professionals holding this view of pain, it can impede 

their access to effective treatment and contribute to worse mental health outcomes. 
59  

 

1.2.2 The Fear-Avoidance Model of Pain  

Contemporary biopsychosocial models are less stigmatising in that they frame 

pain-related distress and disability within a ‘normal psychology’ of pain, which 

focuses on dimensional traits that are present in the general population but become 

exaggerated in some people living with pain. 60,61 An example of a 

biopsychosocial approach that accounts for psychological factors without the 

simplistic psychological reductionism of somatisation is the fear-avoidance (FA) 

model. 62 Based on the work of Lethem and colleagues, 63 this cognitive-

behavioural model was developed to explain the transition from acute to chronic 

low back pain 64 and has many parallels with avoidance models of phobia and 

anxiety disorders. 65 The FA model has been extensively researched, 

predominantly in musculoskeletal pain such as low back pain, whiplash and 

fibromyalgia, 64,66,67 and has significant heuristic value in the prediction and 

treatment of people with chronic pain through exposure-based cognitive 

behavioural interventions. 68–70  



 

 7 

The FA model is presented in Figure 1.1, with the clockwise path on the left 

showing the onset and maintenance of chronic pain as characterised by a vicious 

cycle of increasing pain and disability as pain-related fear develops. According to 

the model, pain experiences in some people lead to negative cognitions that 

constitute pain catastrophising. This cognitive process gives rise to pain-related 

fear, which in turn elicits hypervigilance to pain stimuli and avoidance of daily 

activities that are expected to produce pain. These avoidance behaviours are 

further reinforced through a reduction in fear, and tend to persist because the lack 

of exposure to the consequences of feared activity means there is little opportunity 

to correct maladaptive beliefs about pain. According to the model, avoidance of 

daily activities leads to increasing functional disability and mood disturbances 

such as depression, which results when positive environmental contingencies 

associated with meaningful activity are removed. 71  

The key link in this vicious cycle is the resultant maintenance of pain due to 

deconditioning, disablement and depression. 71 These secondary effects of pain-

related fear may even exacerbate the perceived pain by lowering a person’s pain 

threshold. 68 By contrast, when acute pain is not perceived as threatening, the 

maintenance of normal activities (i.e., confrontation) often promotes recovery, as 

depicted by the anti-clockwise path in Figure 1.1. Therefore, according to the FA-

model, the way pain is approached cognitively plays a crucial role in determining 

whether it will develop into a cycle of chronicity or gradually recede alongside 

normal healing. 
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Figure 1.1. Fear-avoidance model of chronic pain. 62  

 

The FA model continues to be challenged and refined through empirical research. 
70 For example, variations of the original model have emerged to account for 

factors such as: the mediating role of pain-related anxiety in eliciting avoidance 

behaviour 72; the moderating role of mindfulness on catastrophising 73; the effect 

of physiological activity, such as autonomic nervous system dysregulation, on pain 

expectancy 74; and the effect of multisensory processing on associative learning in 

the conditioning of fear and pain. 75 More recent reviews of the model have called 

for future research to address motivational aspects of FA behaviour, particularly in 

better articulating how functional recovery occurs. 69 Responding to this, recent 

research has highlighted that there are multiple pathways out of pain-related fear, 

which involve making sense of pain and gaining control of the pain experience 

somatically, psychologically or both. 76,77  

 

1.3 Pain Catastrophising 

Despite these refinements to the FA model, the role of cognition for pathways into 

and out of pain-related fear and disability remains central. The key cognitive 

variable in this model – pain catastrophising (PC) – is one of the most widely 

studied psychological variables in pain science, largely because of its strong 



 

 9 

relationship with negative pain and health outcomes. 78 Broadly defined, PC can be 

considered a negative cognitive response to pain and has various dimensions, 

including a tendency to ruminate about the pain experience, exaggerate its threat 

value and underestimate one’s ability to cope with it. 79 It has been defined as “an 

exaggerated negative mental set brought to bear during actual or anticipated 

painful experience”. 79(p52) 

The broader concept of catastrophising has its roots in the cognitive psychology 

tradition of Albert Ellis 80 and Aaron Beck, 81 who separately developed 

psychological interventions for identifying and challenging unhelpful beliefs 

through evidence-testing. The application of this concept to pain began around the 

1980s with three groups of researchers exploring how people cope with pain. 82 

Their findings were integrated in the development of the now dominant measure of 

PC, the Pain Catastrophising Scale (PCS) 83 and are reflected in its three facets: 

rumination, 84 magnification, 85 and helplessness. 86 However, the incorporation of 

catastrophising into the FA model emphasised the magnification aspect of PC, 

describing it as “negative appraisals about pain and its consequences” 62(p319), or 

“catastrophic misinterpretations of pain” 87(p1). This formulation focuses on the 

contents of cognition, which is associated with so-called ‘second wave’ 

psychological treatments like Cognitive Therapy, 88 rather than the process aspects 

of cognition, such as its perseverative nature in rumination and worry, which is the 

focus of ‘third wave’ psychological therapies. 89 This is discussed below in more 

detail. 

 

1.3.1 Catastrophising and pain outcomes 

A large body of research into the FA model and other aspects of pain now links PC 

to a range of negative pain outcomes. Elevated PC is associated with greater pain 

intensity, 79 disability, 90,91 depression, 92 anxiety, 93 work absenteeism, 94  opioid 

misuse, 95 and health-care utilisation. 96 As hypothesised in the FA model, 

empirical evidence also shows PC is associated with the transition to chronicity 

and its maintenance 97. For example, a Dutch population-based cohort study of 

1,571 people found that high levels of PC predicted back pain 6 months later both 
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for people with and those without back pain at baseline and the effect was stronger 

for severe back pain and pain with disability. 98  

In perioperative settings, PC has become an important predictor of pain and 

function following surgery, particularly joint replacement. 99 For example, in 

people undergoing total knee replacement, PC is the most significant 

psychological predictor of persistent post-surgical pain, 100–103 more so than 

depression, fear of movement, anxiety, or low self-efficacy. 104 One study 

attempting to quantify the influence of PC on pain following knee replacement 

estimated a mean effect size of Cohen’s d=0.75 for the prediction of acute post-

operative pain, and d=0.73 in predicting the development of persistent post-

surgical pain, 105 both of which are medium to large effects. 106 These findings 

strongly point towards the need to target PC as a modifiable risk factor, 

particularly since the number of TKR surgeries for knee arthritis are rapidly 

increasing. However, up to 50 percent of patients are dissatisfied with their surgery 
107 and up to 53 percent develop persistent post-surgical pain 108 despite good 

procedural outcomes. 109 Furthermore, TKR is a risk factor for chronic opioid use, 

leading to calls for psychobehavioural interventions, including those that target 

PC, to augment traditional analgesia in improving postsurgical outcomes. 110 

In treatment settings, PC is also an important process variable that mediates 

improvements during interventions such as Cognitive Behaviour Therapy, 111,112 

Acceptance and Commitment Therapy, 113 exercise-based rehabilitation, 114 and 

multidisciplinary treatment. 115–117 Some studies using cross-lagged designs show 

that improvements in PC early in treatment predict later improvements in pain and 

disability. 115,117 A recent systematic review found that PC mediates treatment 

efficacy in a range of interventions for non-specific chronic low back pain 

(CLBP). 118 As a result, elevated PC has become a key treatment target, 

particularly in psychological and multidisciplinary interventions for people with 

chronic non-cancer pain. Research has tended to focus on musculoskeletal pain, 

including chronic low back pain (CLBP), 119 neck pain, 120 and osteoarthritis,121 as 

well as fibromyalgia, 122 perioperative pain, 123 and more recently neuropathic 

pain. 117  
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1.3.2 Reducing Pain Catastrophising 

Several high quality systematic reviews attest to the efficacy of psychological 

treatments for improving various outcomes for people with chronic pain, including 

pain intensity, functional disability and emotional distress. 120,124,125 However, the 

effect sizes found in these reviews have weakened over time, with early reviews 

showing medium effects for CBT on pain, disability and emotional functioning, 125 

while the latest review suggests only small effects. 120 It has been proposed that 

this decline reflects an improvement in trial design, while the quality of treatment 

has remained relatively unchanged. 120 Dominant CBT protocols are often a 

‘pragmatic mix’ of components – from cognitive restructuring, to behavioural 

activation, activity-rest cycling, relaxation training, communication training and 

the use of positive coping statements – which rest on a very broad theoretical 

framework. 120 There is now a strong quorum of researchers advocating for more 

theory-driven research that explores treatment mechanisms and tests new 

interventions against active controls rather than waitlist, 28,126–128 echoing 

developments in the psychotherapy literature more broadly. 129,130 Moreover, 

improving the efficacy and efficiency of pain psychotherapy requires better 

patient-treatment matching models so that specific treatment components can be 

matched to individual strengths and needs. 131,132 

The same limitations found in the general pain psychotherapy literature exist in PC 

intervention research. Firstly, it is far from clear how best to reduce elevated PC, 

since a range of different interventions produce benefit. On one hand, there seems 

to be most evidence for CBT, with the only meta-analytic data on PC interventions 

coming from the latest Cochrane review of psychological therapies for chronic 

pain. 120 This showed that CBT reduces PC with a medium standardised mean 

difference (SMD) effect of -0.53 compared to waitlist at post-test. 120 However, in 

a high quality head-to-head trial comparing CBT, exercise (general aerobic and 

strength training), and multidisciplinary treatment combining CBT and exercise, 

all three interventions showed similar effects of moderate strength. 114 This is 

surprising given that exercise does not explicitly target unhelpful thinking 

processes. More recently, emerging so-called third wave psychological therapies 

such as ACT and mindfulness meditation have also shown efficacy for reducing 

PC, 133,134 with some suggesting large effect sizes. 135 A recent head-to-head 
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comparison of CBT and mindfulness meditation in people with CLBP showed 

both were efficacious, with mindfulness slightly superior in reducing PC in the 

short term. 136 While these data suggest that there are a range of different ways to 

reduce PC, there is no clearly superior intervention and the mechanisms that 

underpin this change remain unclear. 

One explanation for this uncertainty might be that the construct of PC itself 

requires further clarification. Indeed, some have argued that PC is nothing more 

than psychological distress that is better captured with measures of anxiety and 

depression, although empirical evidence suggests otherwise. 79,137 Similarly, 

although catastrophising among people with generalised anxiety has been 

measured in structured clinical interviews in psychopathology research, 138 PC is 

only measured with self-report questionnaires and there are at least six of these, all 

capturing slightly different aspects of the construct. These include: the Pain 

Catastrophising Scale 83; the Coping Strategies Questionnaire 86; the Pain-Related 

Self-Statements scale 139; the Cognitive Errors Questionnaire 140; the Vaginal 

Penetration Cognition Questionnaire 141; and the Pain Cognition List. 142 

Moreover, there are several theoretical models of PC emphasising different aspects 

of the construct. Therefore, heeding calls for a greater focus on theory and 

treatment mechanisms in refining psychological interventions for chronic pain, 

there is a strong case for further exploring the construct of PC in order to better 

target it in treatment. 

 

1.3.3 Theoretical Models of Pain Catastrophising 

Early theoretical models of PC were proposed by the research group of Michael 

Sullivan, who developed the Pain Catastrophising Scale. 83  As noted above, 

selection of items for this scale drew on three experimental studies emphasising 

different aspects of the construct. 84–86 In developing and validating the PCS, 

Sullivan and colleagues 83 analysed the reported thought content of people scoring 

highly on this measure, finding that people high on PC tended to anticipate and 

exaggerate possible negative pain outcomes, dwell on the aversive features of their 

pain experience, and focus on their inability to cope with this experience. This 

echoes research into catastrophising among chronic worriers in the 
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psychopathology literature. 138 This operationalised PC as a cognitive process 

involving three distinct facets – magnification, rumination and helplessness – with 

rumination explaining the most variance. 83,143 Numerous studies validating the 

PCS have confirmed these three stable factors and found the PCS to have good 

reliability and construct validity, 144–147 including being non-redundant when 

controlling for anxiety and depression. 93 This tripartite account of PC paved the 

way for more theoretical discussion about its nature and role in a pain experience. 
79 

 

1.3.3.1 Appraisal model  

Perhaps the most widely accepted way to operationalise PC, the appraisal model is 

based on Lazarus and Folkman’s 148 transactional model of stress. This model 

explains responses to pain in terms of primary appraisals concerning the relevance 

and positivity/negativity of potential stressors, along with secondary appraisals of 

one’s coping abilities. 78 Severeijns and colleagues 149 suggest that the 

magnification subscale of the PCS relates to primary appraisals of threat in PC, 

while the helplessness subscale reflects secondary appraisals. This aspect of 

secondary appraisals is supported by a significant amount of empirical evidence 

showing an inverse relationship between PC and self-efficacy 93 and echoes 

findings that catastrophising amongst worriers involves exaggerated incompetency 

beliefs, particularly around coping ability. 150  

The appraisal model is most closely linked to the cognitive theory origins of 

catastrophising in the psychotherapy literature. 80,81 This model focuses on beliefs, 

or the contents of cognition, suggesting the beliefs associated with PC are 

“catastrophic misinterpretations”. 87 The goal of interventions based on this model 

are therefore to identify and replace these negative appraisals with more realistic 

and helpful ones. A detailed protocol has been developed for applying traditional 

Cognitive Therapy techniques aimed at cognitive restructuring to elevated PC in 

people with chronic pain. 151 Cognitive restructuring is also a cornerstone of ‘From 

Catastrophising to Recovery’, 152 one of the few interventions that specifically 

focuses on PC rather than including it amongst a broad range of outcomes as often 

occurs in psychological and multidisciplinary pain interventions. 
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As noted earlier, an appraisal model also underlies how PC is traditionally 

formulated within the FA model. As well as promoting habituation to feared 

stimuli, the exposure interventions stemming from the FA model are intended to 

aid cognitive restructuring by providing disconfirmatory evidence of catastrophic 

predictions. There is evidence that such cognitive restructuring occurs for people 

undergoing pain-related exposure therapy, 153 much as behavioural experiments 

are effective cognitive interventions for a range of psychological problems. 154 

However, key FA model proponents have more recently cautioned against viewing 

PC as merely irrational thinking, given that many of the erroneous pain beliefs 

underlying fear-avoidance behaviour in people with chronic pain are common in 

the general population and even healthcare providers. 69 This suggests there is 

more to PC than faulty appraisals. 

 

1.3.3.2 Attentional bias model 

 The information processing approach to understanding PC that is evident in the 

appraisal model is also evident in the attentional bias model of PC. This posits that 

people with exaggerated PC have an attentional bias towards sensory and affective 

aspects of pain, which facilitates pain perception and causes cognitive interference. 
155 Whilst intuitively appealing, particularly given the mounting evidence for 

attentional bias as a key maintaining factor of anxiety disorders, 156 the current 

evidence for this model is mixed. The most recent high quality review and meta-

analysis found that the effect size of attentional bias towards pain-related words 

and images found in chronic pain patients is small and similar to that found in 

healthy controls. 157 More importantly, individual differences in anxiety, 

depression, fear, or pain intensity are not associated with more attentional bias. 

Nonetheless, there has been some notable evidence that elevated PC is associated 

with delayed disengagement from threat cues, 158 supporting the idea that PC 

produces attentional bias or hypervigilance, as predicted in the FA model. 71 

However, the mixed findings around attentional bias leave this explanatory model 

unconvincing as a comprehensive theory of PC, although it may well be a feature 

associated with the negative cognitive and affective responses to pain that 

putatively constitute PC. This field of inquiry is evolving, however, and may well 
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shed further light on PC once the problems with poor reliability in experimental 

models that investigate attentional bias 159 are overcome. 

 

1.3.3.3 Communal coping model  

In another attempt to explain why some people show heightened negative 

psychological responses to pain, Sullivan and colleagues 160 proposed the 

communal coping model (CCM), which frames PC as an interpersonal coping 

strategy. The CCM suggests that exaggerated pain expressions associated with PC 

serve a social-communicative function. For those who adopt social and relational 

orientations in the face of stress, PC may serve as a way to elicit empathy and 

support from the social environment. 161 This hypothesis is supported by evidence 

that people with elevated PC exhibit more observable pain behaviours. 162 

Furthermore, some studies show that the partners of these people behave in 

supportive ways in the face of such pain behaviours. 163,164 However, there is also 

evidence that this coping style is associated with more punishing or critical 

responses from partners, 165,166 suggesting it often backfires.  

Perhaps the strongest evidence for the CCM comes from a cross-lagged partner 

study of 105 couples completing daily diaries of various pain outcomes. 167 Results 

confirmed the main tenets of the CCM, showing that patient PC is noticeable to 

spouses and in turn triggers a response, rather than PC emanating from spouse 

behaviour. Interestingly, both positive and negative spouse responses were 

observed at the onset of patient PC. 167 However, these responses became 

increasingly positive over the course of the day, suggesting that the putative goal 

of eliciting social support through PC is eventually achieved. 167 Similarly, a recent 

study of 510 female university students found PC was associated with increased 

solicitous partner responses and vulvovaginal pain, both cross-sectionally and 

prospectively. 168  

These studies highlight a potential mechanism through which PC is reinforced (i.e. 

operant conditioning), suggesting interventions for PC should focus on 

environmental factors in addition to intrapsychic ones. Nevertheless, the CCM has 

been criticised by some commentators as redundant and confusing, conflating 

what is essentially a cognitive process with its interpersonal correlates. 149 
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However, this argument constructs a false dichotomy between intrapsychic and 

interpersonal factors, failing to acknowledge that even if the emergence of 

catastrophic beliefs is cognitively accounted for by an appraisal model, 

behavioural theory 169 suggests that behavioural and social sequelae will shape 

their future recurrence. 

 

1.3.3.4 Neurobiological accounts 

Another attempt to explain the aetiology and maintenance of PC has taken a 

neurobiological approach, investigating the various physiological, neurological 

and genetic correlates of PC. For example, PC has been shown to be associated 

with dysregulation of the hypothalamic-pituitary axis, including increased levels of 

cortisol, which is in turn linked to increased pro-inflammatory cytokine activity 

related to central nervous system sensitisation. 170,171 Similarly, descending 

inhibitory control of nociception through endogenous opioid pathways is 

attenuated during induced experimental pain states involving elevated PC. 172 

There is also evidence that the brain is differently activated when people are 

catastrophising, such that areas involved in processing the affective components of 

nociception are more active, including the dorsolateral prefrontal cortex, anterior 

cingulate cortex and amygdala. 173 Pain rumination, which is a key aspect of PC, is 

also associated with nociception-facilitating changes in functional connectivity 

within the brain’s default mode network.174  

Finally, the question of whether trait differences in PC are due to genetic factors 

has been explored. A recent twin study investigating experimental pain estimated 

that around 37% of the variance in PC is heritable, while the remaining 63% is 

attributable to environmental factors. 175 While there is no clear genetic marker for 

PC, there is evidence of an epigenetic effect whereby the interaction of PC with 

specific haplotypes of the catechol-O-methyltransferase (COMT) gene may play a 

key role in varying levels of pain sensitivity. 176  

These findings are valuable in suggesting possible neurophysiological mechanisms 

by which PC is associated with increased pain and disability. However, to date 

there is no coherent theoretical framework to integrate these findings. 177 Just as 

the CCM was criticised for merely describing the interpersonal correlates of PC, a 
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neurobiological account seems to describe possible biological predisposing factors 

which in themselves are not sufficient causal factors for PC, as well as biological 

correlates of catastrophic thinking. However, it is likely that these correlates may 

be involved in the dynamic modulation of PC. For example, neuroplastic increases 

in functional connectivity in brain areas associated with rumination and 

nociception are likely to reinforce or facilitate the process over time. Similarly, 

recent evidence suggests a bidirectional relationship between pain intensity and 

PC, such that an increase in PC can cause pain to increase, while at the same time 

increases in pain intensity can cause increases in catastrophising. 117 There may 

therefore be multiple drivers of PC, including neurobiological ones, differentially 

operating at various clinical stages of pain disorders.  

 

1.3.3.5 Repetitive negative thinking models 

In the same way that the CCM posits a functional account of PC embedded in the 

social environment, more recent formulations postulate an implicit self-regulatory 

function for PC. For example, Flink and colleagues 178 suggest that PC is best 

viewed as a form of repetitive negative thinking whose function is to regulate 

negative affect. In particular, they suggest it is a form of ‘covert avoidance’ 

because the abstract nature of cognition involved in rumination and worry inhibits 

the activation of aversive images, sensations and emotions in the short term. 178 

This is based on Borkovec’s avoidance theory of worry, which has been influential 

in the anxiety literature. 179,180 Support for this theory comes from evidence that 

reversing avoidance through imaginal exposure tasks allows for the symptom-

reducing processing of distressing images, memories and emotions, both in people 

with generalised anxiety and trauma-related anxiety. 181,182 The avoidance theory 

of worry and by extension PC, suggests that it is negatively reinforced through the 

relief of negative affect in the short term, although in the long term it maintains 

chronic distress because of delayed emotional processing. 178,180 Despite the 

theoretical plausibility of this model, to date there is no direct empirical evidence 

supporting its application to PC. 

A related functional account of pain-related worry suggests it is ego-syntonic and 

therefore positively reinforced because people see it as a constructive form of 

problem solving. 178 Certainly there is evidence that some forms of worry are 
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normal and adaptive, leading to the resolution of certain types of problems. 183 In 

the anxiety literature, such normal worry is distinguished from ‘pathological 

worry’, which is perseverative, intrusive and maladaptive in that it does not result 

in useful solutions. 138,150,184 Furthermore, worry is just one form of repetitive 

negative thinking (RNT), alongside other forms like depressive rumination, which 

has been characterised as perseverative, passive thinking about the causes and 

consequences of one’s symptoms. 185,186 The abstract, iterative, and difficult to 

control nature of both worry and rumination mean they share structural similarities 

despite differences in their thematic content. 187 Indeed there is significant 

evidence suggesting RNT is a transdiagnostic process that underlies many 

emotional problems, including both anxiety and mood disorders. 188,189 A recent 

systematic review found that RNT prospectively predicts depression, anxiety and 

emotional distress, particularly in people with long-term mental health conditions. 
190  

The role of PC within the FA model emphasises the future-based ‘if-then’ style of 

RNT (i.e. worry) that breeds anxiety or fear. However, there is good reason to 

view PC as RNT more generally, involving both anxiogenic worry and 

depressogenic rumination, given empirical evidence of its strong association with 

both anxiety and depression. 78 Furthermore, self-report items from common 

measures of PC capture both future-based worry (e.g. PCS: “I become afraid that 

the pain will get worse” 83) and brooding on the negative meaning of symptoms 

that characterises rumination in depression (e.g. CSQ: “I feel my life isn’t worth 

living” 86). Perhaps even more importantly, some studies suggest rumination is the 

most important facet of the PCS. For example, initial validation of the PCS 

showed rumination explained 41% of its variance, compared to 10% for 

magnification and 8% for helplessness. 83 Similarly, in the recent development of a 

brief, daily version of the PCS, rumination items had the highest factor loadings 

onto the final unidimensional factor of the 3-item daily PCS. 191 Furthermore, in a 

study of 86 people with pain following motor vehicle accidents, the rumination 

subscale was the strongest predictor of pain and disability. 137 However there are 

mixed findings in this area and some data suggest helplessness may be a stronger 

predictor of outcomes. 192,193 Despite this, the ruminative aspect of PC warrants 

deeper investigation. 
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Cognitive-behavioural models frame rumination/worry as a strategy to address 

unattained goals and it might therefore be viewed as a form of problem-solving 

behaviour, although it is often unsuccessful 184,187,194. This problem-solving 

account of worry has been applied to the pain experience in Eccleston and 

Crombez’s ‘misdirected problem solving model’, as depicted in Figure 1.2. 195 

This model suggests worry functions to orient people in pain toward threat and 

motivate them to find a solution to their problems. However, its authors argue that 

worry persists in a perseverance loop because the problem is poorly framed in 

terms of reducing pain from a biomedical perspective, rather than as a problem of 

how to live a valued life despite pain. 195,196  

At least one empirical study supports the main tenets of this model, although it 

found that worry mediated between biomedical problem framing and biomedical 

treatment seeking, rather than biomedical problem framing mediating between 

worry and biomedical treatment seeking, as predicted in the original model. 197 

There is also evidence that worry related to pain is experienced as more distressing 

than other types of worry, and does not arise from a general disposition to worry. 
198 This suggests that, despite associations with trait anxiety, 199 PC as a form of 

perseverative worry is contextually determined by a range of factors, rather than 

being purely dispositional. Consistent with the goal-discrepancy hypothesis found 

in cognitive models of RNT, 184,187,194 the misdirected problem-solving model of 

pain-related worry suggests that people who worry a lot about their pain would 

benefit from reframing their goals to make them more attainable if they are to 

attenuate the worry process. 195 
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Figure 1.2. Misdirected problem solving model of pain-related worry. 195 

 

The functional model of PC described above focuses on the perseverative nature of 

catastrophic thinking about pain and suggests it has two main purposes: (1) to 

alleviate emotional distress by using abstract cognition to reduce contact with 

unpleasant images, sensations and emotions; and (2) to address threats to the self 

by orienting one towards threat and motivating problem solving behaviour aimed 

at removing these threats or achieving unresolved goals. This is reminiscent of 

other self-regulatory models of health behaviour, including the Common Sense 

Model (CSM). 200 This model describes how people with chronic illnesses try to 

make sense of their illness/symptoms, develop coping strategies to deal with the 

illness and its emotional effects, and then re-start this interpretation-action process 

based on how well the coping strategies work. 201 The CSM has recently been 

applied to fear-avoidance experiences of people with chronic back pain. 76 The 
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CSM articulates various pathways out of fear, 202 which was inadequately 

accounted for in the original FA model, as noted above. 69 

 

1.3.3.6 A Role for metacognition?  

Another self-regulatory model that has particular pertinence to rumination and 

worry is the Self-Regulatory Executive Function (S-REF) model. 203,204 This 

information processing model suggests that the prolonged emotional distress 

characteristic of psychopathology stems from a maladaptive strategy for dealing 

with unwanted thoughts, emotions and sensations and that this strategy involves 

largely ‘top-down’ conscious processes that can be modified. 205 This unhelpful 

coping strategy, according to the S-REF model, is termed the ‘cognitive attentional 

syndrome’ (CAS), which is characterised by: (1) perseverative thinking in the 

form of worry, rumination and over-analysis; (2) attentional bias towards signals 

of threat, particularly internal cues such as unwanted thoughts, feelings or 

sensations; (3) coping behaviours that backfire and intensify distress rather than 

alleviate it. 205  

A key feature of this model is that once a threat is perceived, the CAS is activated 

and maintained by higher-order beliefs called metacognitions, which can be both 

positive and negative. For example, positive metacognitions ascribe a useful role 

to worry and rumination (e.g. “worrying helps me to solve problems”), and 

therefore function to increase the time and energy given to this style of cognition. 
204,205 Once the ruminative process begins, negative metacognitions are activated. 

These are beliefs about the harmfulness (e.g. “worrying is dangerous for me”) or 

uncontrollability (e.g. “when I start worrying, I cannot stop”) of perseverative 

thinking, which in turn precipitate further RNT. This is because the negative 

outcomes of RNT themselves become threats that trigger further analysis, 

sometimes in the form of worry about worry (‘meta-worry’). At the same time, 

uncontrollability metacognitions lead to people abandoning their attempts to 

control or disengage from RNT. Figure 1.3 depicts a metacognitive formulation of 

depression. A similar structure is found across other anxiety and mood problems, 

although disorder-specific versions have also been proposed. 206 
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Figure 1.3. Metacognitive model of depression. 207 

 

The S-REF model forms the basis for Metacognitive Therapy (MCT), which 

focuses on dismantling the CAS using techniques such as: Socratic dialogue and 

behavioural experiments to challenge unhelpful metacognitions; attention training 

exercises to reduce hypervigilance and self-focused attention; and tasks that foster 

a state of ‘detached mindfulness’ in which RNT is less likely to take hold. 206 

Although MCT was originally developed to treat pathological worry in generalised 

anxiety disorder, 208 there is empirical evidence for its application to depression, 
207,209,210 obsessive compulsive disorder, 211,212 post-traumatic stress disorder, 213,214 

health anxiety, 215,216 cancer-related distress, 217–219 smoking cessation, 220,221 and 

chronic fatigue. 222,223  Recent systematic reviews show MCT has efficacy for 

numerous anxiety and mood disorders, in some cases surpassing the efficacy of 

CBT. 224,225 
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Interestingly, little attention has been paid to metacognition in the pain literature. 

This is surprising, given: (1) its centrality to models of RNT 184,207; (2) the 

important role ascribed to perseverative thinking in the misdirected problem 

solving model of pain-related worry 195 and RNT model of PC 178 described above; 

and (3) the importance of the rumination subscale of the PCS in predicting other 

pain outcomes. 83,137 To date there are only two studies exploring the role of 

metacognition in PC. The first used a muscular dystrophy sample, 226 which has 

limited generalisability to other chronic pain cohorts. Furthermore, it used the 

Thought Control Questionnaire (TCQ) , 227 which does not measure metacognitive 

beliefs about worry/rumination but rather assesses the frequency with which 

particular maladaptive cognitive strategies are used to deal with unpleasant 

thoughts. Therefore, although the study claims to show an association between 

metacognition and PC, the way the TCQ was used conflates metacognition and 

cognition, rendering the results difficult to interpret.  

A recent study by Spada and colleagues 228 offers more solid insights. In a 

community sample of 308 people, they found that positive metacognitive beliefs 

about worry (e.g. “worrying helps me to get things sorted out in my mind”) 

mediated the relationship between neuroticism and PC. Meanwhile negative 

metacognitions (e.g. “my worrying is dangerous for me”) mediated the 

relationship between PC and self-reported maladaptive pain behaviours. 228 There 

are design limitations to this study because it was cross sectional and therefore 

unable to show causation. From a theoretical and cognitive process perspective, it 

would also make more sense for the relationship between neuroticism and PC to 

be moderated rather than mediated by positive metacognitions, which was not 

tested. However, notwithstanding these limitations and the non-clinical sample, 

this study provides the most convincing direct evidence to date that metacognitive 

theory is relevant to our understanding of PC. In particular, it shows that 

metacognition accounts for a significant amount of variance in the relationship 

between someone’s disposition towards negative affect and their tendency to 

catastrophise about pain. 

In addition to this direct evidence, indirect evidence of the relationship between 

metacognition and PC can be found in the now extensive research on so-called 

third wave psychological therapies for chronic pain. Various reviews and meta-
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analyses show that interventions such as Acceptance and Commitment Therapy 

(ACT) and Mindfulness-Based Stress Reduction (MBSR) are effective in lowering 

pain, disability, and emotional distress (including PC) in people with chronic pain. 
229–235 While these interventions do not explicitly challenge metacognitions 

through reattribution exercises in the way MCT does, 206 they aim to increase 

mindfulness, which is often defined as a metacognitive variable because it 

involves a change in the way people relate to their own thoughts. 236 For example, 

the former cognitive therapists who blended MBSR’s meditative practices with 

insights from Beck’s cognitive theory of depression 237 to develop Mindfulness-

Based Cognitive Therapy (MBCT), describe how the goal of mindfulness practice 

is to relate to thoughts as passing mental events rather than facts requiring further 

elaborative cognition. 238 

The psychological flexibility model underlying ACT similarly focuses on 

cultivating mindful contact with present-moment experience. This involves 

‘cognitive defusion’ in which unwanted experiences, including negative thoughts, 

are experienced directly rather than elaborated upon. 239,240 While proponents of 

MCT emphatically differentiate their ‘detached mindfulness’ from meditative 

mindfulness, 207 a common feature shared by ACT, MBSR, MBCT and MCT is a 

focus on changing not the contents of negative thoughts, but how people view and 

respond to them. This could be framed as a focus on cognitive processes (e.g. 

rumination) rather that cognitive contents (e.g. beliefs).241  

Therefore, given that mindfulness involves self-regulated, non-elaborative 

awareness of thoughts, feelings and sensations in the present moment, 236 it is at 

least theoretically antithetical to the automatic, elaborative style of cognition found 

in worry, rumination and therefore PC. Empirical evidence of this is found in 

studies that show significant negative relationships between measures of 

mindfulness and both worry and PC. 242 Similarly, in a cross sectional study 

exploring the role of mindfulness within the FA model, mindfulness was most 

strongly related (negatively) to PC, moderating the relationship between pain 

intensity and catastrophising. 73 Therefore mindfulness and PC are related 

constructs, 243 and appear to be associated with two ends of the perseverative 

thinking spectrum. Furthermore, according to the S-REF model, developing 

detached mindfulness results in less pronounced unhelpful metacognitions and 
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therefore less rumination/worry. Evidence that mindfulness interventions reduce 

PC (i.e. pain rumination/worry) therefore suggests that these interventions change 

what people think about their own thinking. Mindfulness interventions may well 

result in metacognitive changes which have not yet been documented. Therefore, 

there are considerable theoretical and empirical grounds for expecting the 

metacognitive model of emotional disorder to be relevant to pain-related worry 

and rumination, potentially shedding new light on this facet of the PC construct. 

 

1.4 Summary and Research Aims 

The dominant biopsychosocial model of pain highlights the important contribution 

of psychological factors in the development and maintenance of chronic pain, 

which is now seen as a disease in its own right, 18 rather than merely a symptom of 

underlying pathology. Of these psychological factors, PC has emerged as one of 

the strongest predictors of increased pain, disability and a range of poor health 

related outcomes. The evidence for this effect is strongest in musculoskeletal pain-

related disorders. 

There is good evidence that psychological interventions, particularly CBT, are 

effective components of gold standard multidisciplinary treatments for people with 

chronic pain, and may partly improve pain outcomes by modifying process 

variables such as PC. However, the small effects associated with these 

interventions has prompted calls to improve the content of these interventions, 

which often lack a coherent theoretical basis. In responding to these calls, it makes 

sense to target process variables such as PC, using an intervention linked to the 

theory of this construct. However, the nature of PC requires further clarification, 

particularly since a range of theoretically distinct interventions have efficacy in 

reducing PC.  

While appraisal and interpersonal models have received most attention, recent 

functional accounts suggesting PC is largely a form of RNT open promising 

avenues for clarifying nascent aspects of this important construct. One of these is 

the role of metacognition in modulating pain-related rumination and worry, given 

that metacognition is strongly related to RNT in anxiety and mood disorders. 

Accumulating evidence that acceptance and mindfulness-based interventions, 
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which implicitly target metacognition, are effective in reducing PC, suggests 

metacognition is a pertinent though unexplored feature of PC. 

The present research therefore attempts to address this gap in the PC literature by 

developing a preliminary metacognitive model of PC. Shedding further light on 

the construct of PC itself is a necessary first step toward improving interventions 

in order to offer more effective, efficient and tailored treatments to people with 

chronic pain and elevated PC. This may involve identifying new treatment targets 

(e.g. positive and negative pain metacognitions) and techniques for modifying 

them. This research therefore has four related aims. 

 

Aim 1: Systematically review the PC intervention literature and compare 

pooled effect sizes of different interventions in order to document the 

characteristics of interventions with efficacy in reducing PC. 

 

Rationale: This is an important first step towards improving PC interventions 

since to date there have been no systematic reviews exploring how a broad range 

of interventions modify PC. The only meta-analysis of PC outcomes was the latest 

Cochrane review of psychological interventions for chronic pain, which did not 

include exercise, mindfulness- and acceptance-based interventions and a range of 

other complementary treatments. 120 Including the full array of treatments that 

have been used to treat PC will produce a more complete picture of the 

characteristics of efficacious PC interventions. Aim 1 is addressed through the 

systematic review described in Chapter 2 (Study 1). 

 

Aim 2: Explore the lived experience of worry and rumination among people 

with elevated PC, including their metacognitive beliefs about pain-related 

thinking. 
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Rationale: Although PC has been extensively researched with quantitative 

methods that measure PC using self-report instruments, there is a surprising lack 

of qualitative research exploring the lived experience of PC. Certainly, there are 

numerous qualitative studies in the chronic pain literature more broadly, 

documenting themes such as biographical disruption,244 the social unpleasantness 

of being in pain, 245 challenges in seeking treatment, and confusion about uncertain 

pain diagnoses. 59 However, to date no research has specifically targeted a pain 

population with elevated PC in order to document the lived experience of 

catastrophising. A qualitative analysis of experiences in this cohort would be 

valuable in shedding light on how people make sense of their pain-related 

thinking, including the specific attitudes they have towards pain rumination (i.e. 

metacognitions). Gathering rich idiographic data about pain metacognition in this 

way will strengthen any further quantitative research. Aim 2 is addressed through 

the qualitative study described in Chapter 3 (Study 2). 

 

Aim 3: Develop and validate a self-report measure of pain-related 

metacognition that can be used in research and clinical settings. 

 

Rationale: While at least one study has documented how metacognitive beliefs 

about worry predict PC and pain behaviours, 228 there is no measure of 

metacognition tailored to a pain population. The most widely used instrument – 

the Metacognitions Questionnaire 246 – was developed for a generalised anxiety 

disorder population and mainly addresses worry rather than other forms of 

perseverative thinking, such as depressogenic rumination, 247 that are likely to be 

relevant to people in pain. There is therefore a need to develop a specific tool to 

measure positive and negative metacognitive beliefs about pain-related 

perseverative thinking, which includes both worry and rumination. Just as specific 

metacognitive measures have been developed for use with addiction and chronic 

fatigue populations 221,222, a tool tailored to people with chronic pain is likely to 

have better validity than a generic measure, particularly given the unique 

attentional demands of chronic pain. Aim 3 is addressed through the scale 

development study described in Chapter 4 (Study 3). 



 28 

 

Aim 4: Develop and test a model of pain-related metacognition in a sample 

of people with chronic pain. 

 

Rationale: If metacognition is to be considered as a possible treatment target, then 

it is important to investigate how it relates to other pain and cognitive variables. 

Given the review of PC and RNT literature above, it is expected that the 

relationship between pain intensity and PC is largely a function of how much a 

person worries or ruminates about their pain. In other words, it is expected that 

RNT will mediate the relationship between pain intensity and PC. However, 

according to metacognitive theory, how much one ruminates depends on positive 

and negative metacognitions. This suggests the relationship between the trigger 

(pain) and a ruminative response will be conditional on the strength of unhelpful 

positive and negative metacognitions. Testing this conditional indirect effect is 

therefore an important step in developing a model of how metacognition might fit 

into existing theories of PC and whether there is potential value in targeting 

metacognition in treatment. Aim 4 is addressed through the conditional process 

analysis described in Chapter 5 (Study 4). 

These four aims are each addressed in four discreet empirical studies described in 

the following chapters.v

                                                
v This thesis is presented in the ‘hybrid’ format, which blends a traditional typescript thesis with a 
thesis-by-publication format. Each chapter represents a separate study intended to be published as 
an independent manuscript, although not every study has yet been published. There is therefore 
some overlap in the introductions to each study. Short bridging statements are also provided before 
each study to explain how they link to the previous study. 
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Chapter 2 Study 1 – How can we best 

reduce pain catastrophising 

in adults with chronic non-

cancer pain? A systematic 

review and meta-analysis 

 

 

Publication History 

This paper has been accepted for publication and is currently in press with the 

Journal of Pain (see Appendix L for acceptance letter): 

Schütze, R., Rees, C. S., Smith, A. J., Slater, H., Campbell, J. M., & O’Sullivan, P. 

(in press). How can we best reduce pain catastrophizing in adults with chronic 

non-cancer pain? A systematic review and meta-analysis. Journal of Pain. 
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2.1 Abstract 

Pain catastrophising (PC), defined as an exaggerated negative cognitive-affective 

orientation toward pain, is one of the strongest psychological predictors of pain 

outcomes. While regularly included as a process variable in clinical trials, there 

have been no comprehensive reviews of how it can be modified. Using a registered 

protocol (PROSPERO 2016 CRD42016042761), a search of MEDLINE, 

PsychINFO, EMBASE, CINAHL, and CENTRAL databases was performed up to 

November 2016 for all randomised controlled trials measuring PC in adults with 

chronic non-cancer pain. Two authors independently screened studies and assessed 

bias risk using the Cochrane tool. Quality of evidence was rated according to 

GRADE criteria. There were 79 studies (N=9914) included, which mostly 

recruited participants with musculoskeletal pain and had low risk of bias. Meta-

analyses (standardised mean difference) showed 9 interventions had efficacy 

compared to waitlist/usual care or active control, although evidence quality was 

often low. The best evidence (moderate-high quality) was found for Cognitive 

Behaviour Therapy (CBT), multimodal treatment, and Acceptance and 

Commitment Therapy (ACT). Effects were generally of medium strength and had 

questionable clinical significance. When only the 8 studies targeting people with 

high PC were included, effects were larger and more consistent. Multimodal 

treatment showed the strongest effects when all studies were considered, while 

CBT had the best evidence among targeted studies. 

Perspective: Pain catastrophising is a modifiable characteristic but most 

interventions produce only modest benefit unless targeted to people with high PC. 

More research into theory-driven interventions matched to specific patient profiles 

is required to improve treatment efficacy and efficiency.
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2.2 Introduction 

Pain catastrophising (PC) is a negative cognitive-affective response to pain 248 and 

a large body of research shows it is a significant risk marker for adverse pain and 

health outcomes. 78 Elevated PC is associated with greater disability, 98 pain 

intensity, 79 depression, 92 anxiety, 93 work absenteeism, 94 opioid misuse, 95 and 

health-care utilisation. 96 A tendency to catastrophise can also predict the transition 

to chronicity and its maintenance, 97 with the influential fear-avoidance model of 

pain 62,68,70 providing an account of how PC facilitates pain, disability and distress, 

particularly in musculoskeletal pain. 64,66,67 

Experimental and clinical data show that PC is associated with a range of 

biological processes that could modulate nociception. These include: dysregulation 

of the hypothalamic-pituitary axis that is linked to central nervous system 

sensitisation 170,171; reduced descending inhibitory control through endogenous 

opioid pathways 172; increased activation of brain areas associated with affective 

aspects of pain 173; and pain-facilitating changes in functional connectivity of the 

brain’s default mode network. 174 

In treatment settings, PC is an important process variable that mediates 

improvements through interventions such as Cognitive Behaviour Therapy (CBT),  
111,112 Acceptance and Commitment Therapy (ACT), 113  exercise-based 

rehabilitation, 114 and multidisciplinary treatment. 115–117 Some studies using cross-

lagged designs show that improvements in PC early in treatment predict later 

improvements in pain and disability. 115,117 As a result, PC has become a key 

treatment target, particularly in psychological and multidisciplinary interventions 

for people with chronic non-cancer pain. Research has tended to focus on 

musculoskeletal pain such as chronic low back pain (CLBP), 119 neck pain 120 and 

osteoarthritis, 121 as well as fibromyalgia, 122 perioperative pain in the context of 

joint replacement, 123 and more recently neuropathic pain. 117 

However, it is still unclear how best to help people with pain to catastrophise less, 

since a range of different interventions produce benefit. On one hand, there seems 

to be most evidence for CBT, with the only meta-analytic data on PC interventions 

coming from the latest Cochrane review of psychological therapies for chronic 

pain. 120 This showed that CBT reduces PC with a medium standardised mean 
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difference (SMD) effect of -0.53 compared to waitlist at post-test. 120 However, in 

a high quality head-to-head trial comparing CBT, exercise (general aerobic and 

strength training), and multidisciplinary treatment combining CBT and exercise, 

all three interventions showed similar effects of moderate strength. 114 This is 

surprising given that exercise does not explicitly target unhelpful thinking 

processes. More recently, emerging so-called third wave psychological therapies 

such as ACT and mindfulness meditation have also shown efficacy for reducing 

PC, 133,134 with some suggesting large effect sizes. 135 A recent head-to-head 

comparison of CBT and mindfulness meditation in people with CLBP showed 

both were efficacious, with mindfulness slightly superior in reducing PC in the 

short term. 136 

While these data suggest that there are a range of different ways to reduce PC, 

there is no clearly superior intervention and the mechanisms that underpin this 

change remain unclear. To date, a meta-analytic approach that investigates all 

interventions measuring treatment-related changes in PC has not been conducted. 

The present study therefore attempts to fill this gap in the literature. Specifically, it 

aims to: (1) systematically review and describe randomised controlled trials that 

measure catastrophising changes in chronic non-cancer pain; (2) document and 

compare the pooled effects of different interventions; and (3) identify factors that 

moderate the efficacy of these interventions. Given evidence cited above that it is 

not only interventions designed to target PC that show efficacy in reducing it, 114 

this review aims to examine all treatment-related changes in PC regardless of 

whether catastrophising was specifically targeted as a primary outcome. Although 

it is therefore likely that many of the included studies do not primarily target PC, it 

allows for an examination of a wider array of possibly efficacious treatments, 

rather than just those intentionally designed to reduce catastrophising in high risk 

cohorts. 

 

2.3 Methods 

PRISMA guidelines 249 for conducting and reporting systematic reviews were used 

to design this study and a review protocol was prospectively registered with 

PROSPERO. 250 
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2.3.1 Data sources and search strategy 

The primary search was conducted in the following databases: MEDLINE, 

EMBASE, PsycINFO, CINAHL, and CENTRAL (the Cochrane Central Register 

of Controlled Trials) up until November 2016. A search strategy was developed 

using free text words, questionnaire names, and MeSH headings according to 

published guidelines. 251,252 Validated search filters were used for randomised 

controlled trials, including the sensitivity-maximising version of the Cochrane 

Highly Sensitive Search Strategy for MEDLINE, 251 the CADTH filter for 

PsycINFO, 253 and the SIGN filter for CINAHL 254 (see Appendix A for example 

of MEDLINE search strategy). Reference lists of retrieved studies and relevant 

review articles were also hand searched. 

 

2.3.2 Study inclusion 

Studies meeting the following criteria were eligible for inclusion: 

1. Participants reported any kind of chronic non-cancer pain, defined as pain 

lasting ≥3 months; 

2. Participants were adults (≥18 years old); 

3. Used at least one experimental intervention intended to reduce clinical, rather 

than experimental pain or pain-related outcomes;  

4. Compared experimental interventions to waitlist/usual care control or an active 

control using a randomised controlled trial (RCT) design;  

5. Analysed ≥20 participants in each treatment arm at post-test. This condition 

attempted to reduce the risk of bias associated with small samples and increase 

the likelihood that included studies would be adequately powered. This 

condition is consistent with the most recent Cochrane Review of psychological 

interventions for chronic pain, which also reports on pain catastrophising. 120  

6. Reported on changes in PC using a validated self-report measure; 

7. Study was available as English language article published in a peer-reviewed 

journal. 
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The inclusion of only published studies was intended to maximise the quality of 

included data by ensuring it had passed peer-review, thereby reducing risk of bias. 

As noted earlier, this review aimed to examine all treatment-related changes in PC 

rather than only changes associated with studies specifically designed to reduce 

catastrophising. Therefore, studies treating PC as either a primary outcome or a 

secondary/process outcome were included, although how PC was treated within 

studies was recorded for the sake of moderator analysis described below. 

Using these criteria, two independent assessors (R.S. and C.R. – see Statement of 

Author Contribution for full author names) screened the titles and abstracts of all 

studies identified by the search. Clearly irrelevant studies were excluded and the 

full text of the remaining articles was retrieved. Any discrepancies between 

assessors at screening were discussed and resolved by consensus. The same 

process was used to independently assess the full text of potentially eligible 

studies. If consensus was not achieved, a third assessor (H.S.) was consulted. 

 

2.3.3 Data extraction and management 

Data from included studies was extracted by one assessor (R.S.) and checked by a 

second (A.S.). A customised piloted data extraction form based on Cochrane 

guidelines 251 was used to retrieve the following information: study characteristics 

(design, funding, country); sample characteristics (inclusion and exclusion criteria, 

age, gender, pain duration, pain condition, number randomised); intervention 

characteristics (content, duration, format, type of therapist, total therapist contact); 

and outcome characteristics (PC instrument, number of participants analysed at 

each time point, catastrophising scores at each time point). For PC outcomes, 

means and standard deviations/standard errors/confidence intervals at baseline, 

post-test and follow-up were extracted, or alternatively change scores from 

baseline plus standard errors, were extracted. Only data from relevant PC 

subscales were extracted from studies using broader multidimensional measures 

(e.g. Coping Strategies Questionnaire 86). Where insufficient data were reported 

for meta-analysis, it was requested by contacting study authors. Data screening 

was managed using Covidence systematic review software. 255 Outcomes for meta-

analysis were entered into Comprehensive Meta-Analysis software 256 by one 
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author (R.S.) and checked by another (A.S.). 

 

2.3.4 Risk of bias rating 

Risk of bias was assessed using the Cochrane Collaboration's risk of bias tool. 257 

Two authors (R.S. and J.C.) independently assessed each study in Covidence and 

resolved any differences through discussion to arrive at consensus. Each study was 

assessed against six domains in the standard tool: random sequence generation 

(selection bias), allocation concealment (selection bias), blinding of participants 

(performance bias), blinding of outcome assessment (detection bias), incomplete 

outcome data (attrition bias), and selective reporting (reporting bias). Since many 

studies were expected to involve behavioural interventions where participants 

cannot be blinded to intervention content, participant blinding in trials with active 

control groups was assessed in terms of efforts to control for expectancy effects by 

concealing study hypotheses. Studies only using waiting list/usual care control 

groups are not able to control for expectancy effects in this way and were judged 

at high risk of performance bias. Only participant blinding, rather than therapist 

blinding, was assessed since therapists delivering behavioural interventions cannot 

be blinded to the content they are delivering. 258 

Since PC was always measured with self-report questionnaires, which are 

relatively robust to detection bias, this was rated ‘low’ if participants completed 

these independently (e.g. at home) and ‘high’ if measures were administered by 

un-blinded assessors. Where missing data due to attrition had been excluded from 

analysis, attrition bias was judged as ‘high’ if the loss was � 20% of the allocated 

sample. 259 However a ‘low' rating was given if intention to treat (ITT) analysis 

was used with robust imputation methods such as multiple imputation, or 

theoretically justified modelling methods that included variables as covariates 

which might be predictive of withdrawal. 260 Where authors did not prospectively 

register their trials or publish a protocol, reporting bias was judged ‘unclear’, since 

it was not possible to determine whether all planned outcomes and analyses were 

adequately reported. 

Following Cochrane recommendations, risk of bias results were used to classify 
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studies as either at low risk of bias, or at unclear/high risk of bias. Low risk studies 

were defined as those having low risk ratings on at least three of the six bias 

categories, and also not being judged as at high risk on any critical bias category 

(random sequence generation, allocation concealment, incomplete outcome data or 

selective reporting).  

 

2.3.5 Data synthesis and analysis 

Comprehensive Meta-Analysis 256 software was used for meta-analysis. Since PC 

was measured with a variety of different self-report instruments as a continuous 

variable, pooled effect sizes were generated as standardised mean differences 

(SMD). 251 A random effects model was used given the expected variation in 

interventions included and therefore likely heterogeneity in effect sizes. 

Heterogeneity was assessed for statistical significance using Cochran’s Q statistic 

and its magnitude was assessed using the I2 statistic, which describes the 

percentage of variability due to true differences in effect sizes rather than due to 

chance. Values of 25%, 50% and 75% for I2 were used to classify low, moderate 

and high heterogeneity respectively. 261 Pooled effect estimates using SMD were 

interpreted according to Cohen’s criteria (small ≤ 0.2; moderate = 0.5; large ≥ 0.8). 
106  

Four groups of analyses were planned:  

1. Waitlist/Usual care controlled trials at post-test for each intervention type; 

2. Waitlist/Usual care controlled trials at follow-up for each intervention type; 

3. Active control group trials at post-test for each intervention type;  

4. Active control group trials at follow-up for each intervention type. 

Where there were multiple comparison groups and the experimental treatment was 

not specified in the study, the most intensive intervention was chosen as the 

experimental group. Active control groups included comparison treatments 

intended to control for expectation and other non-specific factors. Low-contrast 

comparisons from the same class of intervention were not included. For example, 

where two variants of a CBT protocol were compared in a non-inferiority trial, this 

was not included in the CBT versus active control meta-analyses. However, where 
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CBT was compared to exercise, for example, this was included. Only studies that 

presented a treatment as an experimental condition were included in meta-analyses 

of that intervention. For example, education and exercise were commonly used as 

attention controls but at times were studied as experimental conditions in their own 

right and compared against other active controls. Therefore, only studies that used 

education and exercise as experimental groups were included in analyses 

calculating the pooled effect of education and exercise. Consistent with Williams 

et al., 120 follow-up comparisons were included where data was available between 

6 months and 12 months post-intervention, with the longest of the follow-up 

periods chosen when several assessments were made within this range.  

 

2.3.5.1 Moderator and sub-group analysis 

Where possible, these meta-analyses were performed on all included studies. 

However, they were also performed separately on the subset of studies that 

targeted PC as a primary outcome and whose cohorts had clinically significant 

levels of mean PC at baseline (based on recommendations of a score of >24 on the 

PCS 262). This was done to explore effect sizes in an emulated clinical context 

where interventions are commonly matched to clinical risk factors (i.e. a treatment 

aimed at reducing PC for those with clinically significant symptoms of 

catastrophising). 263 This was only included as a subgroup analysis because 

defining clinical PC is still problematic, with published PCS cut-offs varying from 

16, 264 to 20, 265 24, 262 and 30 143. Furthermore, since PC exists on a spectrum, it is 

likely that even those with moderate elevations could benefit from reducing these 

symptoms through treatment. Therefore, while effect sizes in targeted cohorts were 

deemed important to document, so too were effect sizes across a spectrum of 

baseline catastrophising. Pooled effects are therefore presented separately for: a) 

all included studies, and b) targeted studies (see Tables 2.1-2.4). 

Moderation of pooled treatment effects was also explored through meta-regression 

in Comprehensive Meta-Analysis. The following moderator variables were tested: 

risk of bias status, baseline PC, intervention duration, facilitator contact time, pain 

condition, year of publication, type of facilitator, whether PC was a primary 

outcome, PC measure, and delivery format. To use baseline PC as a moderator, 
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scores on the various PC measures were transformed into a common scale of 0-

100. Meta-regression significance testing was relaxed to p<.10 due to expected 

low power associated with small samples. Finally, the statistical significance of 

differences in effect sizes between interventions in each of the analysis domains 

above was measured with analysis of variance using the weighted sum of squares 

Q statistic. 

 

2.3.5.2 Publication bias 

As per Cochrane recommendations, 251 funnel plots of each meta-analysis with at 

least 10 studies were inspected and tested for publication bias. Smaller meta-

analyses (N < 10) were not tested due to the high probability that they would be 

under-powered. 251 Statistical evidence of bias through asymmetry of plots was 

tested using the Egger-weighted regression, with a significant p value suggesting 

possible publication bias. 266 The impact of publication bias on pooled effects was 

estimated using Duval and Tweedie’s trim and fill method to impute likely missing 

studies and an adjusted effect size once these studies were included. 267  

 

2.3.6 Quality of evidence 

Grading of Recommendations, Assessment, Development and Evaluations 

(GRADE) criteria 268 were used to assess the quality of evidence for each 

intervention in the four analyses described above. Starting with an assumption of 

high quality evidence since all data came from RCTs, 268 evidence quality was 

downgraded one category for each of the following GRADE criteria: 

5. Risk of bias: > 25% of participants are from studies judged at high/unclear risk 

of bias according to criteria above (see Appendix C for risk of bias summary). 

6. Inconsistency: Significant heterogeneity in pooled effect (I2 > 50%) 

7. Indirectness of evidence: Interventions not directly compared; results unlikely 

to generalise; surrogate outcomes used. 

8. Imprecision: Total participants <400 (based on optimal information size for a 

small effect, using normative approach of α=.05, β=.20, SMD=0.2 269) 

9. Publication bias: Significant selective publication of evidence based on criteria 
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described above. 

Based on these criteria, evidence from each analysis was rated as either high, 

moderate, low or very low quality, as defined by GRADE. 269  

 

2.4 Results 

2.4.1 Search 

The search strategy returned 2411 citations, with a further 54 studies identified 

through hand searching. As shown in the PRISMA flow chart (Figure 2.1), the 

final review included 79 studies. 114,116,119,121,122,135,136,270–341 Eight authors were 

contacted for further information or data, and four responded. Sufficient data for 

meta-analysis was available for 77 studies. A summary table of the characteristics 

of included studies is provided in Appendix B. 

 

Figure 2.1. PRISMA flow chart for study selection. 
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2.4.2 Description of studies 

Most studies originated in Europe (64.6%) and North America (22.8%), with the 

following countries most strongly represented: United States (21.5%), Netherlands 

(16.5%), Sweden (12.7%), Spain (10.1%) and Australia (10.1%). Included studies 

were published between 1988 and 2016, with a median publication date of 2013 

(IQR = 2009-2015). Most of these RCTs used a single control group (n = 61, 

77.2%), although a handful used two (n = 16, 20.3%) or three (n = 2, 2.5%) 

controls. The most common measures of PC were the Pain Catastrophising Scale83 

(n = 44, 55.7%) and Coping Strategies Questionnaire86 (n = 28, 35.4%). Four 

studies (5.1%) used the Pain-Related Self-Statements scale,139 and three separate 

studies (1.3% each) used the Cognitive Errors Questionnaire, 140 Vaginal 

Penetration Cognition Questionnaire,141 and Pain Cognition List.142 These latter 

three scales were not listed in the published review protocol250 because they were 

only discovered during systematic database searching; however investigation of 

their psychometric properties justified inclusion, despite this minor protocol 

deviation. 

Only 32 (40.5%) studies reported specifically targeting PC as a primary outcome, 

with most treating PC as a secondary outcome or not specifying a primary 

outcome. There were only 8 (10.1%) targeted studies that used PC as a primary 

outcome and included cohorts with high baseline catastrophising. 

 

2.4.3 Participants 

There were 9,914 participants (74% female) studied in total, with trial samples 

ranging from 40 to 341 people. Participants ranged in age from 27 to 82 years, 

averaging 48 years overall. Pain duration was only reported in 58 (73%) studies, 

with means ranging from 1.2 to 23 years (overall mean 8.7 years). Spinal pain – 

most often CLBP or neck pain – was the most common pain condition (n=24, 

30.4%). Mixed pain cohorts (n=19, 24.1%) and fibromyalgia (n=17, 21.5%) were 

also strongly represented, although the mixed cohorts were mainly comprised of 

CLBP, making spinal pain by far the dominant pain condition represented overall. 

Baseline PC scores were available for 75 studies and when these were converted to 
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a 0-100 scale the mean score was 44.3 (SD = 13.6). This corresponds to a score of 

23 on the Pain Catastrophising Scale (PCS), which has a possible score of 0 to 52 

(higher scores mean higher PC). When scores were dichotomised based on recent 

evidence that a score of ≥24 on the PCS represents high PC, 262 a majority of 

studies (n = 43, 57.3%) were found to have low PC samples at baseline. Almost 

identical results were found when only the 44 studies using the PCS were included 

in this analysis. 

 

2.4.4 Interventions 

Seventeen different types of intervention were identified. These could be broadly 

grouped into: those containing mostly psychological content (n = 48, 60.8%); 

those involving mostly physical treatments, such as exercise, acupuncture, or 

manual therapy (n = 7, 8.9%); multimodal interventions involving a combination 

of physical and psychological content (n= 22, 27.8%); and purely pharmacological 

treatments (n = 2, 2.5%). Within these groupings, the most common interventions 

studied were CBT (n = 28, 35.4%) and multimodal interventions (n=20, 25.3%). 

However, all the multimodal interventions contained a CBT component, making 

CBT by far the most commonly used modality. The duration of interventions 

varied considerably, ranging from 1 day to 28 weeks (median = 8 hrs, IQR = 5.75-

12.00). Similarly, the amount of contact participants had with treatment facilitators 

varied from no contact in the case of online treatments, to 126 hours (median = 14 

hrs, IQR = 3.22-24.62). Less than half of the included studies gave as much 

facilitator contact to the control group as they did to the experimental group (n = 

33, 41.8%). 

In terms of format, most interventions were delivered face-to-face, with 34 (43%) 

using a group format and 24 (30.4%) delivered individually. Twenty-one (26.6%) 

of the included studies were predominantly self-administered using some form of 

media (internet, smartphone, telephone, booklet), although some web-based 

interventions also involved minimal therapist contact by email or telephone. The 

most common facilitators of interventions in the experimental arms of included 

studies were psychologists/psychotherapists (n = 25, 31.6%) and multidisciplinary 

teams (n = 18, 22.8%). 
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2.4.5 Risk of bias 

A summary of the risk of bias assessment for the 79 studies reviewed is presented 

for each bias category in Figure 2.2. Most studies (n = 60, 75.9%) had ‘low risk’ 

ratings for at least half of the bias categories assessed. The median number of 

categories that were judged low risk for each study was four out of the six 

included. Using criteria described earlier for judging each study’s overall risk of 

bias, 48 (60.8%) studies were low risk while 31 (39.2%) were unclear/high risk 

(see Appendix C, which provides a risk of bias assessment for each included 

study). Risk of bias was also related to certain study characteristics. For example, 

the number of bias categories judged low risk for each study was positively 

correlated with its sample size (Spearman’s rho = .233, p = .039), publication year 

(Spearman’s rho = .239, p = .043) and number of treatment arms (Spearman’s rho 

= .258, p = .022). This suggests that less biased studies tended to be larger, more 

recent trials.  

 

 

Figure 2.2. Risk of bias graph: review authors' judgements about each risk of bias 
item, presented as percentages across all included studies. 

 

2.4.6 Meta-analysis of catastrophising outcomes 

2.4.6.1 Intervention versus waitlist/usual care: Post-test 

outcomes 

The effects of different interventions on PC compared to WL/UC at post-test are 
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summarised in Table 2.1, with 9 interventions showing efficacy. Meta-analysis 

was possible for five of these – ACT, CBT, exercise, mindfulness and multimodal 

treatment – which is depicted with forest plots in Figures 2.3-2.7. One outlier 284 

with a very large effect (SMD = -6.78) was removed due to its outsized effect on 

the CBT meta-analysis, although inclusion did not alter the direction or 

significance of the pooled effect. As shown in Table 2.1, effect sizes ranged from 

small in the case of CBT (SMD = -0.25) to very large for graded exposure (SMD = 

-1.74). However, the quality of evidence was very low for the interventions with 

large effect sizes. The best quality evidence according to GRADE criteria was 

found for CBT, multimodal treatment, exercise and mindfulness (moderate 

quality). Multimodal treatment (medium effect) and CBT (small effect) had the 

largest body of evidence, but effects were inconsistent, thereby reducing 

confidence in their estimates. Exercise and mindfulness showed consistent 

medium effects but the estimates were imprecise, requiring data from more 

participants to justify confidence in their effect estimates. Considering only the 

interventions where meta-analysis was possible, the differences in pooled effect 

between interventions were not quite statistically significant (Q = 9.34, df = 4, p = 

.053).
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Table 2.1. Effects of different interventions on pain catastrophising compared with waitlist/usual care at post-test.  

Intervention † Participants 
(studies) 

SMD effect  
(95% CI) 

PCS 
change‡ 

Heterogeneity 
Q, I2 

Moderators Evidence 
quality 
(GRADE) 

All included studies 

ACT 135,328 263 (2) -0.71* (-1.38, -0.04) -6.6 6.71*, 85.10 - Low b d 

CBT 
114,119,121,122,136,276,277,280,282,296,316,320,329,330,333 

1933 (15) -0.25** (-0.41, -0.10) -2.3 35.80**, 60.90 Baseline PC Moderate b 

EFT 275 66 (1)  -0.87** (-1.38, -0.36) -8.1 - - Very low a b d 

Exercise 114,294 277 (2) -0.38*** (-0.59, -0.17) -3.5 0.22, 0.00 - Moderate d 

Graded exposure 324 70 (1) -1.74*** (-2.29, -1.19) -16.3 - - Very low a b d 

Hypnosis 318 59 (1) -.32 (-0.84, 0.19) -3.0 - - Very low a b d 

Manual therapy 319  48 (1) -1.56*** (-2.21, -0.92) -14.6 - - Low b d 

Mindfulness 136,301 338 (2) -0.46*** (-0.67, -0.24) -4.3 0.08, 0.00 - Moderate d 

Multimodal 114,116,285,286,322,335,338  737 (7) -0.63*** (-0.89, -0.38) -5.9 18.91**, 68.28 Baseline PC; 
PC primary  

Moderate b  

Yoga 283 53 (1) -0.71* (-1.27, -0.15) -6.6 - - Low b d 

Only studies targeting elevated pain catastrophising § 

CBT 119,122,316,330 288 (4) -0.45* (-0.85, -0.06) -4.2 8.36*, 64.11 - Very low a,b,,d 

Multimodal 116,285,286 375 (3) -0.88*** (-1.09, -0.66) -8.2 0.42, 0.00 - Moderate d  
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Note: * p<.05, ** p<.01, *** p<.001. ACT, Acceptance and Commitment Therapy; CBT, Cognitive Behaviour Therapy; EFT, Emotional Freedom Techniques; 
SMD, standardised mean difference. † Studies included in each pooled effect. ‡ Change in Pain Catastrophising Scale (PCS) score calculated by multiplying SMD 
by average standard deviation of included studies that used PCS (SD = 9.34). a Downgraded due to risk of bias; b Downgraded due to inconsistency; c Downgraded 
due to indirectness of evidence; d Downgraded due to imprecision, e Downgraded due to publication bias. § Targeted interventions are those that treat pain 
catastrophising as a primary outcome and have cohorts with clinically significant levels of catastrophising (>24 equivalent on the PCS).
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Figure 2.3. Pooled effects on pain catastrophising of Acceptance and Commitment Therapy versus waitlist/usual care at post-test. 
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Figure 2.4. Pooled effects on pain catastrophising of Cognitive Behaviour Therapy versus waitlist/usual care at post-test. 
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Figure 2.5. Pooled effects on pain catastrophising of exercise versus waitlist/usual care at post-test. 
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Figure 2.6. Pooled effects on pain catastrophising of mindfulness meditation versus waitlist/usual care at post-test. 
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Figure 2.7. Pooled effects on pain catastrophising of multimodal treatment versus waitlist/usual care at post-test. 
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2.4.6.1.1 Moderator and sub-group analysis 

Multimodal treatment and CBT were the only interventions with sufficient studies 

for meta-regression using the moderator variables described earlier. For CBT, 

baseline PC was a significant moderator of pooled effect (Q = 3.56, df =1, p = .06), 

favouring high baseline PC. The pooled effect of CBT among studies with high 

baseline PC was larger (SMD = -0.36, 95% CI -0.55, -0.16, p < .001) and less 

heterogeneous (Q = 18.75, df = 8, p = .02, I2 = 57.34). Multimodal interventions 

were also moderated by baseline PC (Q = 4.78, df =1, p = .03) as well as whether 

PC was targeted as a primary outcome. As shown in Table 2.1, these moderation 

effects are reflected in the sub-group analyses, where including only high baseline 

PC studies that targeted catastrophising produced larger effect sizes for CBT 

(SMD = -0.45) and multimodal treatment (SMD = -0.88). A reduction in 

heterogeneity was also observed for multimodal treatments, but not CBT. 

 

2.4.6.1.2 Publication bias  

Only CBT had sufficient studies for an intervention-specific funnel plot. As shown 

in Figure 2.8, there was no evidence of asymmetry (Egger’s test = -1.52, df = 13, p 

= .13) and no missing studies according to Duval and Tweedie’s trim and fill 

method.  
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Figure 2.8. Funnel plot of observed (white) and imputed (black) studies for 
comparison: Cognitive Behaviour Therapy versus waitlist/usual care at post-test (N 
= 15 studies). 

 
2.4.6.2 Intervention versus waitlist/usual care: Follow-

up outcomes 

There were fewer studies providing follow-up data than post-test data; however, 

the efficacy of five different interventions compared to WL/UC at 6-12 months is 

shown in Table 2.2. All interventions – ACT, CBT, hypnosis, mindfulness, and 

multimodal treatment – had significant medium effects. Meta-analysis was 

possible for ACT, CBT and multimodal treatment, as depicted with forest plots in 

Figures 2.9-2.11. The outlier 284 exerting an outsized effect on the post-test CBT 

meta-analysis was removed for the same reason. The quality of evidence ranged 

from very low (hypnosis) to moderate (CBT, Multimodal). Again, CBT had the 

most data (6 studies), but the considerable heterogeneity of effect sizes reduced 

confidence in the pooled effect estimate. As seen in Figure 2.10, this heterogeneity 

was mainly due to the influence of one study 122 with large effects. Multimodal 

treatment had more consistent effects, however the estimate was imprecise in the 

absence of a larger sample. The pooled effects of the meta-analysed interventions 

were not significantly different from each other (Q = 1.34, df = 2, p = .51). 
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Table 2.2. Effects of different interventions on pain catastrophising compared with waitlist/usual care at follow-up (6-12 months). 

Intervention † Participants 
(studies) 

SMD effect  
(95% CI) 

PCS change‡ Heterogeneity Q, I2 Moderators Evidence quality (GRADE) 

All included studies 

ACT 135,328 263 (2) -0.60* (-1.06, -0.14) -5.6  3.27, 69.45 - Low b d 

CBT 121,122,136,272,276,329 1116 (6) -0.39*** (-0.59, -0.19) -3.6  13.04*, 61.64 Baseline PC Moderate b 

Hypnosis 318 59 (1) -.69* (-1.22, -0.17) -6.4  - - Very low a b d 

Mindfulness 136 229 (1) -0.46*** (-0.67, -0.24) -4.3  - - Low b d 

Multimodal 285,286 285 (2) -0.56** (-0.80, -0.32) -5.2  0.44, 0.00 - Moderate d 

Only studies targeting elevated pain catastrophising § 

CBT 122 95 (1) -1.01*** (-1.44, -0.59) -9.4  - - Moderate d 

Multimodal 285,286 285 (2) -0.56*** (-0.80, -0.32) -5.2  0.44, 0.00 - Moderate d  

Note: * p<.05, ** p<.01, *** p<.001. ACT, Acceptance and Commitment Therapy; CBT, Cognitive Behaviour Therapy; EFT, Emotional Freedom Techniques; 
SMD, standardised mean difference. † Studies included in each pooled effect. ‡ Change in Pain Catastrophising Scale (PCS) score calculated by multiplying SMD 
by average standard deviation of included studies that used PCS (SD = 9.34). a Downgraded due to risk of bias; b Downgraded due to inconsistency; c Downgraded 
due to indirectness of evidence; d Downgraded due to imprecision, e Downgraded due to publication bias. § Targeted interventions are those that treat pain 
catastrophising as a primary outcome and have cohorts with clinically significant levels of catastrophising (>24 equivalent on the PCS).
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Figure 2.9. Pooled effects on pain catastrophising of Acceptance and Commitment Therapy versus waitlist/usual care at follow-up (6-12months). 
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Figure 2.10. Pooled effects on pain catastrophising of Cognitive Behaviour Therapy versus waitlist/usual care at follow-up (6-12months). 

 



 58 

 

Figure 2.11. Pooled effects on pain catastrophising of multimodal treatment versus waitlist/usual care at follow-up (6-12months). 
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2.4.6.2.1 Moderator and sub-group analysis 

The only intervention with sufficient studies for meta-regression was CBT. 

Baseline PC was a significant moderator of pooled effect (Q = 3.42, df =1, p = 

.06), favouring high baseline PC. Recalculating the pooled effect of CBT for 

studies with high baseline PC produced a larger effect (SMD = -0.69, 95% CI -

1.31 to -0.06, p < .05) but increased heterogeneity (Q = 4.88, df = 2, p = .03, I2 = 

79.50). Similarly, the sub-group analysis of only targeted studies (see Table 2.2) 

resulted in a larger CBT effect (SMD = -1.01), although this was only based on 

one study. 

2.4.6.2.2 Publication bias  

There were not enough studies to reliably test for publication bias in any of the 

meta-analyses at follow-up.  

 

2.4.6.3 Intervention versus active control: Post-test 
outcomes 

Ten different interventions were tested against active control interventions, as 

represented by the 40 studies and 4191 participants in Table 2.3. Only half of these 

showed efficacy – ACT, CBT, exercise, hypnosis, and multimodal treatment – and 

effects were moderate except for multimodal treatment, which had a large effect. 

Meta-analysis was possible for the 7 interventions depicted with forest plots in 

Figures 2.12-2.18. Omitted from these analyses were studies that compared 

different variants of the same intervention type. 116,284,288,291,310,313,315,323,330,333,335,338 

As shown in Table 2.3, there was high quality evidence for ACT (SMD = -0.44) 

based on four studies. Again, CBT provided the most data (12 studies); however, 

several studies had an unclear or high risk of bias, so the quality of this evidence 

(SMD = -0.47) was downgraded to moderate. Multimodal treatment had moderate 

quality evidence of a large effect (SMD = -1.00), which was downgraded due to 

high heterogeneity. All other interventions had low or very low quality evidence. 

Differences in pooled effects across meta-analysed interventions were not 

statistically significant (Q = 9.74, df = 6, p = .136).
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Table 2.3. Effects of different interventions on pain catastrophising compared with active controls at post-test. 

Intervention † Participants 
(studies) 

SMD effect  
(95% CI) 

PCS 
change‡ 

Heterogeneity 
Q, I2 

Moderators Evidence 
quality 
(GRADE) 

All included studies 

ACT  135,281,300,328 474 (4) -0.44** (-0.69, -0.19) -4.1  5.49, 44.32 Contact; format High 

Acupuncture 337 126 (1) -0.01 (-0.36, 0.34) -0.1  - - Low b d 

CBT 122,274,278,279,287,290,295,304,312,327,331,332 1251 (12) -0.47*** (-0.62, -0.33) -4.4  16.18, 31.99 Facilitator; PC primary 
outcome 

Moderate a 

Education 292,299,305,341 284 (4) -0.52 (-1.14, 0.09) -4.9  18.67***, 
83.94 

Baseline PC; contact Very low a b d 

Exercise 336 139 (1) -0.36* (-0.69, -0.02) -3.4  - - Low b d 

Graded exposure 302 77 (1) -0.34 (-0.79, 0.11) -3.2  - - Low b d 

Hypnosis 271,325 169 (2) -0.47** (-0.78, -0.16) -4.4  0.04, 0.00 - Low a d 

Mindfulness 289,293,339 281 (3) -0.13 (-0.37, 0.10) -1.2  0.26, 0.00 - Low a d 

Multimodal 270,273,306–309,314,317,322,334 1258 (10) -1.00*** (-1.54, -0.46) -9.3  176.93***, 
94.91 

Baseline PC; facilitator Moderate b 

Pharmacotherapy 297,326 132 (2) -0.02 (-0.37, 0.32) -0.2  0.52, 0.00 - Low a d 

Only studies targeting elevated pain catastrophising § 

CBT 122,312 146 (2) -0.84*** (-1.18, -0.50) -7.8  0.23, 0.00 - Low a,d 



 

 61 

Education 299 105 (1) 0.20 (-0.18, 0.58) -1.9  - - Low a,d 

Pharmacotherapy 326 70 (1) -0.14 (-0.61, 0.33) -8.2  - - Low a,d 

Note: * p<.05, ** p<.01, *** p<.001. ACT, Acceptance and Commitment Therapy; CBT, Cognitive Behaviour Therapy; EFT, Emotional Freedom Techniques; 
SMD, standardised mean difference. † Studies included in each pooled effect. ‡ Change in Pain Catastrophising Scale (PCS) score calculated by multiplying SMD 
by average standard deviation of included studies that used PCS (SD = 9.34). a Downgraded due to risk of bias; b Downgraded due to inconsistency; c Downgraded 
due to indirectness of evidence; d Downgraded due to imprecision, e Downgraded due to publication bias. § Targeted interventions are those that treat pain 
catastrophising as a primary outcome and have cohorts with clinically significant levels of catastrophising (>24 equivalent on the PCS).



 62 

 
Figure 2.12. Pooled effects on pain catastrophising of Acceptance and Commitment Therapy versus active control at post-test. 
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Figure 2.13. Pooled effects on pain catastrophising of Cognitive Behaviour Therapy versus active control at post-test. 
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Figure 2.14. Pooled effects on pain catastrophising of education versus active control at post-test. 
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Figure 2.15. Pooled effects on pain catastrophising of hypnosis versus active control at post-test. 
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Figure 2.16. Pooled effects on pain catastrophising of mindfulness meditation versus active control at post-test. 
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Figure 2.17. Pooled effects on pain catastrophising of multimodal treatment versus active control at post-test. 
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Figure 2.18. Pooled effects on pain catastrophising of pharmacotherapy versus active control at post-test. 
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2.4.6.3.1 Moderator and sub-group analysis 

There were sufficient studies for meta-regression of ACT, CBT, education, and 

multimodal treatments. For ACT, facilitator contact time significantly moderated 

treatment effect (Q = 4.02, df = 1, p = .04), favouring more contact. Delivery 

format also moderated the effect (Q = 3.76, df = 1, p = .05), with face-to-face 

interventions superior to internet interventions. For CBT, facilitator type 

moderated effect (Q = 8.53, df = 4, p = .07), favouring psychologists. Whether PC 

was targeted as a primary outcome also influenced pooled effects (Q = 5.66, df = 

1, p = .02), and limiting the CBT analysis to studies targeting PC produced larger 

effects (SMD = -0.65, 95% CI -0.85, -0.45. p < .001) with less heterogeneity (Q = 

2.64, df = 3, p < .001, I2 = 0.00). Baseline PC moderated the effect of education 

interventions (Q = 5.57, df = 1, p = .02), although unexpectedly favouring low 

baseline PC. Contact time influenced education effects as well (Q = 3.65, df = 1, p 

= .06), favouring more contact. Finally, for multimodal interventions baseline PC 

influenced outcome, favouring high PC as expected (Q = 4.33, df = 1, p = .04). 

Facilitator type also moderated multimodal outcomes, with multidisciplinary 

teams superior to physiotherapists (Q = 5.66, df = 1, p = .02). Limiting this meta-

analysis to studies of multimodal interventions led only by multidisciplinary teams 

for people with high baseline PC increased the pooled effect (SMD = -1.52, 95% 

CI -2.45, -0.59. p < .001) but heterogeneity remained high (Q = 102.81, df = 1, p < 

.001, I2 = 96.11).  

The sub-group analyses of targeted high PC interventions showed that only CBT 

was effective. CBT had stronger and more consistent effects in this cohort (SMD = 

-0.84) but evidence quality was downgraded to low because of the small sample.  

 

2.4.6.3.2 Publication bias  

There were enough studies to test for publication bias in the CBT and multimodal 

intervention meta-analyses. As shown in Figure 2.19, the funnel plot for CBT 

displayed some asymmetry (Egger’s test = -2.22, df = 10, p = .045), but trim and 

fill did not impute any missing studies that would alter the pooled effect size, 

suggesting the impact of any possible publication bias is trivial. As shown in 

Figure 2.20, the funnel plot for multimodal interventions also showed slight 
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asymmetry (Egger’s test = -22.13, df = 8, p = .026), and trim and fill suggested one 

study in the same direction of the pooled effect was missing, which again suggests 

trivial effects of any publication bias. 

 

 
 
Figure 2.19. Funnel plot of observed (white) and imputed (black) studies in 
comparison: Cognitive Behaviour Therapy versus active control at post-test (N = 12 
studies). 
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Figure 2.20. Funnel plot of observed (white) and imputed (black) studies in 
comparison: Multimodal treatment versus active control at post-test (N = 10 
studies). 

 

2.4.6.4 Intervention versus active control: Follow-up 
outcomes 

Six different interventions were tested against active control groups at follow-up 

(22 studies, N=2653). However, as shown in Table 2.4, only 3 of these were 

efficacious: ACT, CBT, and multimodal treatment. These three interventions were 

suitable for meta-analysis, with forest plots shown in Figures 2.21-2.23. Omitted 

were studies that compared different variants of the same intervention type. 
116,284,310,312,313,315,323,330,333,335–338,340  Like results at post-test, there was high quality 

evidence of a medium effect for ACT (SMD = -0.35). Moderate quality evidence 

was found for CBT having a medium effect (SMD = -0.30), which was 

downgraded due to heterogeneity. Multimodal treatment was downgraded for the 

same reason, yielding moderate quality evidence for a large effect (SMD = -1.39). 

Comparison of pooled effect sizes showed a significant difference in favour of 

multimodal treatment (Q = 7.51, df = 2, p = .023).
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Table 2.4. Effects of different interventions on pain catastrophising compared with active controls at follow-up (6-12 months). 

Intervention † Participants 
(studies) 

SMD effect  
(95% CI) 

PCS 
change‡ 

Heterogeneity Q, I2 Moderators Evidence quality 
(GRADE) 

All included studies 

ACT 135,281,300,328 399 (3) -0.35** (-0.59, -0.11) - 3.3 2.86, 30.16 - High 

CBT 
122,274,287,290,304,327,332,342 

928 (8) -0.30** (-0.51, -0.09) -2.8 16.08*, 56.46 Pain condition; PC primary 
outcome 

Moderate b 

Education 299 105 (1) 0.15 (-0.23, 0.54) 1.4 - - Very low a b d 

Graded exposure 302 73 (1) -0.07 (-0.53, 0.39) -0.7 - - Low b d 

Mindfulness  289 124 (1) 0.00 (-0.35, 0.36) 0.0 - - Very low a b d 

Multimodal 270,273,306–

309,317,334 
1024 (8) -1.39** (-2.27, -0.51) -13.0 268.24***, 97.39 Baseline PC; facilitator Moderate b 

Only studies targeting elevated pain catastrophising § 

CBT 122 95 (1) -0.73** (-1.15, -0.32) -6.8 - - Moderate d 

Education 299 105 (1) 0.15 (-0.23, 0.54) -1.4 - - Low a,d 

Note: * p<.05, ** p<.01, *** p<.001. ACT, Acceptance and Commitment Therapy; CBT, Cognitive Behaviour Therapy; EFT, Emotional Freedom Techniques; 
SMD, standardised mean difference. † Studies included in each pooled effect. ‡ Change in Pain Catastrophising Scale (PCS) score calculated by multiplying SMD 
by average standard deviation of included studies that used PCS (SD = 9.34). a Downgraded due to risk of bias; b Downgraded due to inconsistency; c Downgraded 
due to indirectness of evidence; d Downgraded due to imprecision, e Downgraded due to publication bias. § Targeted interventions are those that treat pain 
catastrophising as a primary outcome and have cohorts with clinically significant levels of catastrophising (>24 equivalent on the PCS).
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Figure 2.21. Pooled effects on pain catastrophising of Acceptance and Commitment Therapy versus active control at follow-up (6-12 months). 
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Figure 2.22. Pooled effects on pain catastrophising of Cognitive Behaviour Therapy versus active control at follow-up (6-12 months). 
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Figure 2.23. Pooled effects on pain catastrophising of multimodal treatment versus active control at follow-up (6-12 months).



 76 

 

2.4.6.4.1 Moderator and sub-group analysis 

There were sufficient CBT and multimodal studies for regression-based moderator 

analysis. Pain condition moderated the effect of CBT (Q = 14.74, df = 5, p = .01), 

favouring spinal pain and fibromyalgia over vulvodynia and temporomandibular 

disorders. Targeting PC as a primary outcome also moderated CBT effects (Q = 

14.74, df = 5, p = .01). Limiting this meta-analysis to studies targeting PC 

increased the CBT effect (SMD = -0.54, 95% CI -0.82, -0.26, p < .001) and 

decreased its heterogeneity (Q = 1.31, df = 1, p = .25, I2 = 25.42). For multimodal 

interventions, baseline PC moderated effects (Q = 19.50, df = 1, p < .001), 

favouring high PC. Facilitator type also moderated effects (Q = 7.85, df = 1, p = 

.005), favouring multidisciplinary teams over physiotherapists. Limiting this meta-

analysis to studies with high baseline PC and multidisciplinary facilitators 

increased effects (SMD = -2.95, 95% CI -4.20, -1.71, p < .001), but heterogeneity 

remained high (Q = 39.12, df = 2, p < .001, I2 = 94.89). Sub-group analyses of 

only targeted interventions echoed post-test findings, with only CBT showing 

efficacy, albeit with greater strength (SMD = -0.73). 

 

2.4.6.4.2 Publication bias  

There were not enough studies to reliably test for publication bias in any of the 

meta-analyses at follow-up.  

 

2.5 Discussion 

This is the first systematic review to focus on reductions in PC using any type of 

intervention. There were three related aims: (1) to systematically review and 

describe randomised controlled trials that measure changes in catastrophising 

changes in chronic non-cancer pain; (2) to document and compare the pooled 

effects of different interventions; and (3) to identify factors that moderate the 

efficacy of these interventions. Considering the first of these, there is clearly a 

large body of literature examining treatment-related changes in PC, providing 
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strong evidence that PC is a modifiable characteristic. This review, using strict 

methodological inclusion criteria, yielded a considerable 79 studies representing 

9914 people with mostly musculoskeletal pain, although it is possible that this is 

an incomplete retrieval of available data. However, only a minority (40.5%) of 

these studies targeted PC as a primary outcome. This probably reflects the fact that 

PC is usually seen as a process variable 94,113,343 and many of the included studies 

were secondary mediation analyses of broader trials. Only 8 studies targeted PC 

and also included cohorts with high PC, suggesting there are relatively few high-

quality trials matching treatments to this particular risk factor. 

While the methodological quality of the included research was generally good, 

with most studies (61%) receiving a low risk of bias rating, there was scope for 

improving performance bias, attrition bias and reporting bias. For example, more 

of the studies using active controls could have made explicit attempts to control 

for expectancy effects by concealing study hypotheses. There were also still too 

many studies either not accounting for attrition with ITT analysis or using ITT 

with unreliable imputation methods such as last observation carried forward. 260 

Finally, it was disappointing that so few recent studies had a low risk of reporting 

bias given that publication guidelines have required prospective registration of 

clinical trials since at least 2005. 344,345  

The second aim of this review has perhaps the most clinical utility – documenting 

and comparing effect sizes across interventions. The general finding when 

considering all included studies was that several interventions work modestly well 

in reducing PC and multimodal treatments combining CBT and exercise may work 

best, although further high quality research is needed to confirm this. Nine 

different interventions showed efficacy at post-test when compared to 

waitlist/usual care, although considering only treatments with at least moderate 

quality, there was evidence for: ACT, CBT, exercise, mindfulness, and multimodal 

treatment. When compared to active controls, three treatments stood out: CBT, 

multimodal treatment and ACT. An encouraging finding was that treatment 

benefits were largely maintained at follow-up, which may suggest that these 

interventions involve skill acquisition that translates to at least medium-term 

behaviour change. 

When all 79 studies were considered, most of the pooled effect sizes observed 
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were of medium strength (SMD = 0.3-0.7). Converting this to scores on the most 

common scale of PC suggests reductions of roughly 3-7 points on the 52-point 

Pain Catastrophising Scale. 83 The obvious question is whether this is clinically 

meaningful, which is difficult to answer with only group level data reported in the 

included studies. Although several methods for assessing clinical significance 

exist, one common approach looks for reliable change unlikely to be caused by 

measurement error, along with movement from a clinical range to a non-clinical 

range. 346 There is evidence that minimum reliable change on the PCS is around 

20%, 347 while a conservative clinical cut-off for the PCS is a score of 20. 265,348 

Based on this, minimum clinically significant change would be a reduction of 5 

points on the PCS (baseline 24, post-test 19), which equates to an effect size of 

SMD = -0.54, given that the average standard deviation of the PCS in this review 

was 9.34. Considering only those interventions with at least moderate quality 

evidence, this condition was only satisfied by multimodal treatment when all 

interventions were considered, and by both CBT and multimodal treatment when 

only targeted studies were considered. 

There are several plausible reasons why multimodal treatments might have shown 

larger effect sizes. 79 Firstly, since multimodal treatment usually combined CBT 

and exercise, it is possible that these components had additive effects. Considering 

the fear-avoidance model, if a person’s catastrophising involved magnified threat 

cognitions relating to injury or functional limitations, 71,349 exercising without 

catastrophic outcomes could function as a form of behavioural experiment aiding 

cognitive restructuring through the provision  of disconfirmatory evidence.154 

Similarly, exercise may help to shift attention away from rumination due to its 

attentional demands and mood effects, 350 while the use of exercise as a self-

management tool could increase self-efficacy and thereby reduce helplessness. 

Finally, given evidence of a bidirectional relationship between pain intensity and 

PC, 117 the modulation of descending inhibitory control mechanisms associated 

with paced exercise 351 may indirectly reduce PC via pain reduction. These effects 

could occur in addition to the positive effects of traditional CBT components. 

However, another possibility based on the patient-treatment matching model 

discussed below, 131 is that these broader spectrum multimodal treatments have a 

greater chance of matching at least one treatment component to a patient strength 

or deficit.  
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Unfortunately, the evidence for multimodal treatments in this review is marred by 

a high level of heterogeneity in effect sizes. This was primarily due to the 

influence of much larger effect sizes for studies coming from a single research 

group. 306–309 It is difficult to account for these differences in terms of treatment 

content or other factors and, while there is no methodological reason to exclude 

these studies, this unexplained heterogeneity lowers confidence in the pooled 

effect estimate. Indeed, heterogeneity was a significant problem for other 

interventions and was the most common reason for evidence quality to be 

downgraded. This likely relates to the lack of consistency among interventions, 

although the absence of detailed manualisation of many treatments included in this 

review makes it difficult to compare intervention content. 

It was possible to reduce heterogeneity by including moderator variables. This 

highlights the third aim of this study, which was to document moderators of PC 

treatment effect. Where meta-regression was possible, the most consistent 

moderators were baseline PC and whether PC was a primary outcome. Indeed, in 

the sub-group analyses of only studies targeting high PC, effect sizes were 

significantly higher and heterogeneity lower. For example, CBT versus active 

control at post-test increased from SMD = -0.47 to SMD = -0.84 and CBT was the 

only effective treatment in the active control group analyses. However, this 

probably reflects the lack of targeted studies using other interventions, pointing to 

the need for more research using other interventions with targeted samples.  

In general, it is likely that effect estimates from meta-analyses that included all 79 

eligible studies were diluted by the lower baseline PC scores in many samples, 

again suggesting more targeted studies using high risk cohorts are needed. Further 

research is also needed to explore whether people with moderate levels of PC still 

benefit from a reduction in PC, or whether others benefit from resilience-oriented 

early interventions that prevent future elevated levels of catastrophising.  

Improving the efficacy and efficiency of our PC treatments may require re-

examining the construct and, to echo several commentators, 127,352 clarifying 

psychological treatment mechanisms as well as developing algorithms for how to 

match treatment components to patient profiles. The Limit, Activate, Enhance 

model of psychosocial pain management moderation provides one useful 

framework for operationalising patient-treatment matching. 131 This model 
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suggests treatments need to be tailored to: a) limit a person’s maladaptive coping 

responses, b) activate or increase their healthy behaviours, and c) enhance 

outcomes by optimising existing individual strengths. 

Catastrophising is usually seen as a factor to limit within this model 131; however, 

it is possible that sub-groups of people with elevated PC may also exist, requiring 

differentially targeted interventions. For example, cognitive restructuring in CBT 

may act as a ‘limit-oriented’ therapy to help someone high on the magnification 

subscale of the PCS who also lacks a clear understanding of their chronic pain. In 

addition, pain neurophysiology education, for example using the Explain Pain 

syllabus, 43 may serve as an ‘activate-oriented’ therapy to generate coping 

statements (e.g. “motion is lotion”) that in turn may facilitate other adaptive 

behaviours like paced exercise. Conversely, someone whose catastrophising is 

characterised mainly by rumination may respond well to a third-wave intervention 

like ACT or mindfulness meditation which focuses on interrupting preservative 

thinking (i.e. limit-oriented therapy), particularly if they exhibited a characteristic 

that could be enhanced, such as previous meditation experience.  

While future research is needed to explore this, one implication for clinicians is 

that there is currently no single gold standard for treating people in pain with 

elevated levels of catastrophising. This review shows that a range of approaches 

work to some extent and it seems likely that matching treatment components to 

specific phenotypes of patient strengths and deficits may be one way to optimise 

outcomes. Different strength/deficit profiles may also constitute specific 

catastrophising phenotypes that might be documented through further research. As 

others have noted,192 research is needed to explore ways of increasing the efficacy 

of treatments by matching their content to particular clinically-relevant dimensions 

of PC rather than the construct as a whole.  

 

2.5.1 Conclusions 

A large body of evidence shows PC is a modifiable characteristic. Several 

interventions show efficacy; however, ignoring the poorer quality evidence, three 

treatments stand out: CBT, multimodal treatment and ACT. Effect sizes were 

generally modest and in many cases, may not be clinically meaningful. Treatments 
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are most likely to produce clinically significant benefits when they are targeted to 

people with high levels of catastrophising and CBT has the best evidence in these 

cohorts. Future research should focus on testing theory-driven interventions for PC 

in targeted samples of people with elevated catastrophising while matching 

treatment components to specific patient characteristics.
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Chapter 3 Study 2 – ‘I call it stinkin’ 
thinkin’’: A qualitative 
analysis of metacognition in 
people with chronic low 
back pain and elevated 
catastrophising 

 

Chapter Linking Statement 

The previous study shows there is no clear gold standard for reducing PC and that 

effect sizes are generally modest and of questionable clinical significance. This 

suggests there is room to improve treatments for PC. The systematic review also 

suggested that improving treatments may involve clarifying the construct of PC, 

including identifying different PC phenotypes that can then be better matched to 

specific treatments. Qualitative methods are well suited to gaining a deeper 

understanding of phenomena such as PC, shedding light on their lived experience. 

Study 2 therefore fills this gap in the literature, given there are no qualitative 

studies to date that target a sample of people with elevated PC. 

The systematic review also showed that it was not only interventions based on an 

appraisal model of PC (e.g. CBT) that had efficacy. The high quality evidence for 

ACT, a so-called third-wave psychological treatment that targets cognitive 

processes rather than cognitive contents, suggests there may be value in 

investigating other cognitive process-oriented approaches to PC. Metacognitive 

Therapy (MCT) shares with ACT a focus on interrupting the processes of 

rumination and worry. Therefore, the following study qualitatively explores 

metacognition in people with elevated PC as a first step towards documenting 

pain-related metacognitions. This will pave the way for developing a measure and 

model of these higher order beliefs, which might then be incorporated into 

treatment research. 
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3.1 Abstract 

Objectives: Pain catastrophising is widely studied in quantitative pain research 

because of its strong link with poor pain outcomes, although the exact nature of 

this construct remains unclear. Focusing on its ruminative dimension, the present 

qualitative study aimed to explore a nascent aspect of pain catastrophising – 

metacognition – by documenting people’s attitudes towards rumination and 

examining how these metacognitions might influence the course it takes.  

Design: Qualitative interview study. 

Methods: Semi-structured interviews were conducted in a tertiary care setting 

with 15 adults experiencing chronic (≥6 months) low back pain who scored highly 

(≥30) on the Pain Catastrophising Scale. Transcripts were analysed using 

interpretative phenomenological analysis.  

Results: The first aim of documenting pain metacognitions revealed both positive 

(e.g. ‘thinking helps me to cope’) and negative (e.g. ‘rumination is 

uncontrollable’) attitudes towards pain rumination. These were often held 

simultaneously, creating internal conflict. The second aim of exploring the 

influence of metacognition on rumination showed that both negative and positive 

metacognitions could fuel perseverative thinking. However more nuanced negative 

metacognitions (e.g. ‘worry is pointless’) could help to end episodes of rumination 

by motivating the use of concrete problem solving or active coping behaviours. 

Conclusions: While most participants described pain rumination as uncontrollable 

and harmful, dwelling on pain could be helpful when focused on tangible and 

solvable problems, thereby translating into adaptive coping behaviours that 

eventually interrupt rumination. Future treatments may be more effective if they 

are based on individualised formulations of pain catastrophising that focus on its 

perseverative nature and implicit function.  
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3.2 Introduction 

Pain is a multidimensional subjective experience involving complex interactions 

between biological, psychological, genetic and social factors, as described by the 

dominant biopsychosocial model of pain. 1 Chronic pain – defined as pain that 

persists beyond 3-6 months 2 – is strongly associated with poor self-rated health, 

lower quality of life and psychopathology. 353 There is growing evidence that 

psychological factors influence maladaptive behavioural and nervous system 

changes that in themselves may perpetuate pain. 19 One of the most widely studied 

of these psychological constructs is pain catastrophising (PC).  

Broadly defined, PC is a negative psychological response to pain and has various 

dimensions, including a tendency to ruminate about the pain experience, 

exaggerate its threat value, and underestimate one’s ability to cope with it. 78,79 

Although not all people in pain catastrophise, elevated PC predicts a range of 

negative outcomes, including greater pain intensity, 93 functional disability, 92 

emotional distress, 354 health care utilisation, 96 and time off work. 90 It is also an 

important process variable in treatment, mediating or moderating the effects of 

evidence-based interventions such as cognitive behaviour therapy (CBT), exercise, 

and exposure in vivo. 114,355 This makes elevated PC a key treatment target in gold 

standard multidisciplinary pain rehabilitation programs. 120 

However, ambivalence about how best to modify PC is evidenced by the fact that 

a range of interventions – from exercise to cognitive therapy – are about equally 

effective, although effect sizes are generally modest. 114 The most evidence exists 

for CBT, with medium effects of d=0.53 to d=0.63 in reducing PCvi. 120 However, 

emerging evidence suggests that mindfulness-based approaches, which address the 

rumination aspect of PC as a form of repetitive negative thinking rather than 

addressing the content of catastrophic thoughts, may have larger effect sizes of 

d=0.62 to d=0.94. 134,356 Indeed, a recent high quality trial comparing CBT and 

Mindfulness-Based Stress Reduction (MBSR) found MBSR was superior in 

reducing PC. 136 Given this heterogeneity of treatments for PC, their modest effect 

sizes, and the existence of several competing theoretical models of PC, there have 

                                                
vi This chapter was published before the results of Study 1 were finalised, which is why it is not 
referenced here. 
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been calls to re-examine this construct so that more effective and efficient 

interventions might be developed. 178,357,358  

In light of this, two recent models focus particularly on the function of PC. 

Eccleston and Crombez 195 articulate a model of pain-related worry that suggests it 

is a form of misdirected problem solving that ultimately backfires. Similarly, Flink 

and colleagues 178 argue that PC should be renamed ‘catastrophic worry’ to 

prioritise the rumination process over the contents of cognition. They describe PC 

as a form of repetitive negative thinking whose putative function is to reduce 

negative affect, partly by keeping cognition abstract. Indeed, the perseverative 

thinking aspect of PC warrants further investigation, given the dominance of the 

rumination subscale in accounting for most variance in the most common measure 

of PC – the Pain Catastrophising Scale – 83 as well as the encouraging effect sizes 

emerging for treatments that specifically target the cognitive process of rumination 

in PCvii. 134,356 

Exploring rumination in PC implicates metacognition, or the beliefs people hold 

about their own thinking. 178,358 So-called third wave psychological interventions 

that aim to disrupt rumination through cognitive defusion/decentring techniques 

encourage metacognitive change, where unhelpful metacognitive beliefs such as, 

“thoughts are facts” give way to metacognitions like, “thoughts are passing mental 

events”. 238,240 This allows thoughts to be selectively – rather than rigidly – 

attended to through the cultivation of mindfulness.  

However, arguably the most complete account of the role of metacognition in 

maintaining rumination is the Self-Regulatory Executive Function (S-REF) model 

of emotional disorder. 204,359 The S-REF model forms the basis of Metacognitive 

Therapy (MCT), 206 which was originally developed to treat perseverative worry in 

generalised anxiety disorder but has efficacy for numerous disorders of anxiety 

and depression, possibly even surpassing the efficacy of CBT. 224  

                                                
vii Consistent with this argument, PC will be defined in this paper as repetitive/perseverative 
thinking about pain. Although worry and rumination are often distinguished from each other based 
on the contents of cognition focusing on the future versus the past respectively, 374 for parsimony 
both forms of perseverative thinking will be treated as instances of PC and referred to as pain 
rumination. 
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A distinctive feature of MCT is that people’s beliefs about their own thinking are 

key drivers of rumination, which is regarded as a self-regulation strategy. For 

example, a positive metacognitive belief about worry such as “worrying helps me 

to solve problems” fuels perseverative thinking by ascribing it a useful function, 

while a negative metacognition such as “my worry is uncontrollable” may also 

fuel such rumination by causing one to abandon efforts to disengage from it. 205 

These metacognitions become targets for treatment in MCT. Recently, a 

correlational study provided the first evidence that these metacognitions are 

important aspects of PC. In a non-clinical student sample, Spada and colleagues 

found that positive metacognitions mediated between neuroticism and PC, while 

negative metacognitions mediated between PC and self-reported pain behaviours. 
228 

Given these emerging findings and the theoretical relevance of metacognition to 

functional models of PC, the present study aimed to further explore metacognition 

in PC. A qualitative phenomenological approach was taken to gather rich data 

about metacognition from the idiographic perspective of people with CLBP and 

elevated PC. This idiographic approach is important given that, despite extensive 

quantitative research on PC, 93 as well as qualitative research on various aspects of 

chronic pain more generally, 360 there are no qualitative studies targeting a 

purposive sample of people with elevated PC, who are likely to engage in frequent 

rumination. Focusing on the ruminative aspect of PC, the aims of this study were 

therefore to: 1) document beliefs (metacognitions) about pain-related rumination 

in people with a tendency towards this type of thinking; and 2) explore how these 

metacognitions might influence the course of pain rumination.  

 

3.3 Method 

3.3.1 Participants 

Fifteen Caucasian adults with CLBP (duration ≥6 months) who were seeking 

treatment from a medical specialist (orthopaedic surgeon, neurosurgeon or pain 

medicine specialist) were recruited. Small, purposive samples are typically sought 

for interpretative phenomenological analysis (IPA) to maintain idiographic focus 
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on individuals’ experiences. The current sample constituted a fairly large sample 

for this methodology, which does not use the contested notion of saturation 361 in 

guiding sample size. 362 People with elevated PC were selected because elevated 

PC is often a treatment target, 78 so understanding how metacognition operates in 

this cohort is a starting point for improving their clinical outcomes in the future. 

The following exclusion criteria applied: insufficient English language proficiency 

for interview; likely cognitive interference due to high dose opiate medication 

(>100mg daily oral morphine equivalent); scoring below 30 on the Pain 

Catastrophising Scale, above which is a suggested threshold for ‘severe’ or 

clinically significant PC. 143  

Fifty-eight people were screened, with 43 excluded for scoring below 30 on the 

PCS. Table 3.1 summarises key demographic information for the included 

participants, as well as several quantitative pain outcomes based on the following 

psychometrically sound self-report measures, which are described more fully in 

Chapter 4: Brief Pain Inventory (BPI) 363 measuring pain intensity and pain 

interference; Pain Catastrophising Scale (PMS) 83 measuring pain catastrophising; 

Meta-Cognitions Questionnaire (MCQ-30) 364 measuring metacognition; and 

Hospital Anxiety Depression Scale (HADS) 365 measuring anxiety and depression.
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Table 3.1. Participant demographics and outcomes on self-report measures of pain and psychological functioning. 

Pseudonym Sex Age 
(yrs) 

Marital 
status 

Employment Pain duration 
(years) 

Pain 
intensity 

Pain 
interference 

Pain 
catastrophising 

Meta-
cognition 

Anxiety Depression 

Gail F 32 Married Part time  3.5 7.2 7.3 47 75 10 8 

Rachel F 64 Married Retired 4 7.5 7.7 30 44 7 12 

Ramo M 55 Married Sick leave .5 6.0 7.9 42 61 13 6 

Pauline F 58 Married Home duties 47 4.0 7.9 38 51 5 7 

Rhonda F 53 Single None - pain 10 9.0 9.1 51 91 11 12 

Edna F 71 Widow None - pain 10 3.8 3.3 47 70 7 4 

Kate F 35 Married Part time  8 6.5 9.1 40 67 14 11 

Sandra F 36 Married Full time  1.5 5.8 7.9 35 62 12 4 

Daniel M 60 Married None - pain 5 7.0 7.9 35 30 2 3 

Jack M 76 Married Retired 1.5 3.2 0.7 30 56 5 1 

Jacinta F 55 Married None - pain 26 6.2 6.9 30 93 12 12 

Kingsley M 46 De facto None - pain 12 8.0 9.7 46 91 15 5 

Carly F 33 De facto Full time  3.5 4.2 8.3 31 67 14 12 

Jason M 65 Married Retired 44 4.8 6.9 30 58 5 7 

Marlene F 40 Single Part time  1 6.2 6.1 32 36 8 6 

Mean (SD) - 51.9 
(14.3) 

- - 8.9 (11.7) 6.9 (1.7) 7.1 (2.3) 37.6 (7.4) 63.5 (19.1) 9.3 
(4.0) 

7.3 (3.7) 

Note: Self-report instruments used (higher scores reflect worse symptoms): Brief Pain Inventory measuring pain intensity (possible score 0-10) and pain 
interference (possible score 0-10); Pain Catastrophising Scale measuring pain catastrophising (possible score 0-52); Meta-Cognitions Questionnaire 30 (possible 
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score 0-120) measuring metacognition; and Hospital Anxiety Depression Scale measuring anxiety (possible score 0-21) and depression (possible score 0-21). 
Employment status ‘None – pain’ refers to being unable to work because of pain.
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3.3.2 Recruitment and data collection 

This study received ethical approval from the Government of Western Australia, 

Department of Health (SMHS 2014-079) and Curtin University (HR23/2015) and 

was undertaken between March and September, 2015. Nursing staff at a private 

neurosurgery practice and a public hospital orthopaedic surgery clinic gave 

interested patients a screening questionnaire (PCS) and information sheet 

describing the study as aiming to explore how people think when they are in pain. 

These people were contacted for further screening by the first author, who had no 

prior relationship with any participants. Eligible consenting participants were 

interviewed in their homes. Other consenting participants were recruited in the 

waiting room of a public hospital pain clinic, where they were interviewed in a 

consultation room. All participants completed self-report measures and informed 

consent on a tablet computer using QualtricsTM software. 366 

Interviews were audio taped and lasted 41-76 minutes, using a semi-structured 

interview schedule as a loose structure but guided by the principle of sensitivity to 

context. 367 The schedule (see Appendix D) was developed based on a broad 

reading of the pain literature, discussion amongst the research team based on 

clinical and research experience, and using guidelines for eliciting metacognitions 

in Metacognitive Therapy, 206 including the ‘metacognitive profiling’ interview. 203 

Three participants had a family member present, while the rest were interviewed 

alone. No repeat interviews were conducted, and no participants requested changes 

to interview transcripts or the summary of findings that was sent to them. No 

participants dropped out of the study. 

 

3.3.3 Analysis 

Interviews were transcribed verbatim and transcript data was managed using 

NVivo software. 368 Analysis was conducted by the first author according to the 

IPA process described by Smith, Flowers and Larkin, 367 but adapted for electronic 

coding within NVivo. Consistent with IPA guidelines, 367 the analytic process was 

iterative, moving from the specific idiographic content of the interviews to their 

abstracted themes and back to the idiographic again. This ‘hermeneutic circle’ 

involved shifting between the emic/insider perspective and the etic/outsider 
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perspective. 367 The abstracting part of the process also explicitly invoked broader 

contextual information from the pain science and psychological literature, 

responding to an identified gap in qualitative pain research 360 by looking for 

convergence and divergence with existing quantitative pain research.  

 

3.3.4 Validity 

Validity of findings was ensured by following guidelines for qualitative research 

documented in the Consolidated Criteria for Reporting Qualitative Research 

(COREQ). 369. Following IPA guidelines, 367 a second author (C.R.) also audited 

all interview transcripts, stages of coding, field notes and coding trees to ensure 

internal coherency of findings. 367 Findings were discussed amongst all authors 

and incorporated into the final analysis. Finally, the recognition of subjectivity that 

is central to qualitative research involves making explicit the interpretative stance 

and background of the researchers. 369 All investigators have previously published 

qualitative research and share a biopsychosocial view of pain along with both an 

academic and clinical interest in PC. The first author is a male doctoral student and 

clinical psychologist; the second author is a psychology research academic and 

clinical psychologist; the remaining authors are pain science research academics 

and musculoskeletal physiotherapists. 

 

3.4 Results 

All participants (represented with pseudonyms below) were able to reflect on their 

pain-related thinking and report on not only what they thought about in relation to 

pain, but also to varying degrees on their attitudes towards this process and how it 

related to their pain and functioning. Interpretative analysis revealed a number of 

themes related to the two study aims of documenting pain metacognitions and 

exploring their influence on pain rumination. These are described below and 

summarised in Table 3.2.
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Table 3.2. Summary of interpretative coding. 

Study Aims Themes Salient Codes 

Documenting pain 
metacognitions 

Positive attitudes 
towards rumination 

Rumination as problem solving 
Rumination prepares me 
Rumination helps me to cope 

 Negative attitudes 
towards rumination 

Uncontrollability of rumination 
Psychological harm 
Rumination exacerbates pain 
Social harms of rumination 
No point ruminating 

How does 
metacognition 
influence pain 
rumination? 

Rumination 
facilitators 

Pain and pain reminders trigger 
rumination 
Anticipating pain triggers rumination 
Positive metacognitions fuel 
rumination 
Harm metacognitions trigger meta-
worry 
Uncontrollability metacognitions 
keep rumination unchecked 

 Overcoming 
rumination 

Pain relief ends rumination 
Distraction relieves rumination 
Reframing relieves rumination 
Switching to problem solving is 
helpful 
Acceptance relieves rumination 
Seeing rumination as pointless helps 
overcome it 

 

 

3.4.1 Aim 1: Documenting pain metacognitions 

All participants described holding opinions about their pain-related thinking that 

revealed both positive and negative attitudes towards rumination. These were often 

held simultaneously, creating internal tension as people navigated their 

psychological responses to pain. The most commonly reported positive attitude 

towards thinking extensively about pain was a belief that it helped participants to 
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solve problems. This was described both in terms of the intention behind thinking 

about pain, and its consequences: 

Carly: I guess I’m trying to problem solve, which is failing, but I persist in 

trying it anyway. I mean, to some degree it helps if I’m in pain and thinking 

about it makes me stand up instead of sitting down, then that quite often 

helps. So there is some payoff. But a lot of it is just a lot of useless worry. 

Here Carly describes her pain rumination as a kind of implicit self-regulation 

strategy, aiming to solve the problem of being in pain. However, she demonstrates 

an ambivalence towards this strategy that was echoed by several participants (e.g. 

Gail, Rachel, Ramo, Kate, Jacinta). On the one hand Carly suggests that thinking 

about pain can have a “payoff”, but on the other hand she describes it as “failing”.  

This passage reveals the variable nature of rumination. For Carly, helpful 

rumination translates into behaviour (“thinking about it makes me stand up”) 

which produces a tangible effect (“that quite often helps”). She contrasts this to 

“useless worry”, which by implication has no tangible behavioural output or 

benefit. There is a degree of anguish in Carly’s recognition of the tensions between 

her positive and negative metacognitions, describing her strategy as failing but 

persisting anyway. She goes on to describe how this dialectic often results in more 

perseverative thinking, a kind of meta-worry. 

Carly: I spend so much time thinking about it and then, on top of that, 

thinking that I shouldn’t be thinking about it. Then on top of that, thinking I 

shouldn’t be beating myself up about thinking about it. It just gets ridiculous. 

Jacinta shared the view that pain rumination functions as a form of problem 

solving. Like Carly, she depicts this as somewhat fraught. 

Jacinta: What the problem solving is, it's just to work through the exercises to 

see if they'll help the pain… When I've got pain, I keep thinking I'll do it and 

have the operation just to get rid of the pain but then they can't guarantee I'll 

be out of pain so that plays on my mind. 

The temporal focus of Jacinta’s thinking is important in this extract. Jacinta’s 

analysis of her exercises is concretely linked to a current behaviour (“it’s just to 

work through the exercises”) and this seems to constrain her thinking. By contrast, 
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contemplating a treatment decision about surgery involves future behaviour and a 

range of distal contextual factors, raising the spectre of uncertainty (“they can’t 

guarantee I’ll be out of pain”). This uncertainty impedes a decision, leaving 

Jacinta’s original problem unsolved and so rumination persists (“that plays on my 

mind”). The other factor that distinguishes Jacinta’s two descriptions of pain-

related thinking is the goal itself. Her goal in the first example is more explorative 

and realistic, being aimed at pain modulation (“to see if they’ll help the pain”), 

whereas her goal in the second example is complete pain remission, an absolute 

and ambitious target given her 26-year pain history (“just to get rid of the pain”). 

Jacinta’s experience again highlights the variable nature of pain-related rumination 

in terms of intention, temporal focus and outcome. 

In contrast to seeing rumination as a problem-solving strategy – most commonly 

framed in terms of pain relief – some participants described it as a coping strategy 

yielding a sense of preparedness or control. 

Gail: If you think the worst and it doesn’t get there, that’s a positive. But if 

you’re constantly thinking positive thoughts then anything bad happens, then 

you’re not ready, you’re not prepared for that. So I prepare myself for the 

worst I guess. It sounds horrible. And then anything positive that happens 

from that, well that’s a plus. 

 

Marlene: I’d rather think than don’t think. I don’t know how to explain it to 

you, but when I think, I know where I’m going. If I don’t think it’s like I’m 

lost. 

Despite these expressions of the benefits of rumination, positive metacognitions 

were overwhelmingly eclipsed by participants’ pejorative statements about 

perseverative thinking. During the interviews, it was much easier to elicit negative 

metacognitions than positive ones. In fact, when asked about the benefits of 

thinking about pain, many people said “nothing”, although upon prompting most 

endorsed some of the positive metacognitions noted above. On one level this 

reveals that people find it relatively difficult to explain why they ruminate, despite 

having insight into what they think about. 

Negative attitudes towards rumination were easily elicited and these fell into five 

main categories: uncontrollability; psychological harm; pain exacerbation; social 
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harm; and ineffectiveness. Kate and Jason describe how pain-related thinking is 

difficult to control: 

Kate: It’s just second nature to me… There’s not much that will stop you 

thinking about it.  

 

Jason: It’s insidious. It’s just covert and voom. 

Jason’s account suggests that rumination creeps up on you and then suddenly 

accelerates. The word “voom” onomatopoeically evokes imagery of an explosion 

that cannot be contained. The word “covert” portrays rumination as something 

separate from the self but also hidden and somewhat sinister in that its stealth 

implies an intent to attack.   

This sense of the rumination being threatening was more explicit in the 

ubiquitously expressed belief that it causes psychological harm, most commonly in 

the form of depression, but also stress, anxiety, anger and cognitive interference. 

Jason: It drags you down… I call it stinkin’ thinkin’. There’s always another 

phrase that comes – ‘misery-go-round’. 

 

Rachel: I think you can get very depressed if you do, definitely. I’ve had – as 

I said, prior to this – black moments that I’ve been thinking about. ‘This pain 

is never going to go away; I’m ruining everyone’s lives.’ That’s why I just 

try and not think about it… I think if you sit and think about it, you’re 

doomed. 

Another harm described by about half the sample was that rumination exacerbates 

pain itself: 

Rachel: If I think about my pain, it makes it worse. 

 

Kate: It makes me notice the pain more, yes. 

Kate went on to describe how this spiral of negativity creates social harm, a theme 

also powerfully evoked by Rhonda: 
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Rhonda: It not only grabs you in one way, it also can destroy your family in 

others. It’s a very nasty type of thing. If it doesn’t destroy your body it can 

also destroy your relationships, your closest friends, your family. It can tear 

you apart… You have to put it out of your head, but it’s constantly there.  It 

never leaves you alone, it’s torment, it’s actually torment to you. That’s all I 

can say.  You’re tormented for the rest of your life. 

Rhonda’s language again represents rumination as an entity separate from the self 

(“grabs you”; “never leaves you alone”), echoing Jason’s description of a covert 

force. Here its harmful nature is more exaggerated, with images of destruction 

(“destroy your body”, “destroy your family”) and malevolent intent (“very nasty”). 

Prolonged thinking about pain was therefore experienced in different ways by this 

group of people. Its negative features – uncontrollable and harmful – were obvious 

to all, while for some people thinking about pain was a strategy for problem 

solving or coping. These positive and negative metacognitions about rumination 

were sometimes simultaneously held, creating tension and at times prompting 

further rumination. 

 

3.4.2 Aim 2: How does metacognition influence 
pain rumination? 

This highlights a crucial feature of pain rumination in these 15 people. Rather than 

being static and uniform, participants described rumination as fluctuating in 

content, impact, intensity, and duration. For example, despite scoring highly on the 

PCS, a quantitative measure of pain catastrophising, some participants said 

thoughts about pain were fleeting: 

Daniel: I don't have those sort of thoughts much anymore… Like when you 

ask me questions like this, that's when it comes up or when I'm talking to 

other people. That's when it comes up. 

However, for many participants, thinking about pain seemed to occupy a large 

proportion of their time, energy and attention. 
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Kingsley: I’m constantly in pain and constantly thinking about the pain level 

that I’m in and how I can get out of it… So you’re pretty much constantly, 

constantly thinking about it. 

 

Carly: Yeah, it’s pretty much ticking over all the time. It’s got its own special 

part of my brain that is devoted entirely to that, I think. 

Despite this variability in time spent thinking about pain, there was striking 

congruence in what initially triggered thoughts about pain. These included hearing 

other people talk about pain, anticipating pain-provoking activities, functional 

limitations, and, most commonly, pain itself: 

Edna: Oh yes, I think mainly when the pain is severe you do think. 

Conversely, participants who described pain as triggering rumination also said it 

eased in response to pain relief. 

Gail: If that pain was completely blocked and I didn’t feel it, straight away 

that worry would be gone. 

Gail’s comment suggests a mechanistic relationship between pain and rumination 

that is consistent with her uncontrollability metacognition (“About other things 

that I worry about? Yes, I have control of it. This back pain? No.”). Yet she goes 

on to describe how even in the absence of pain, her attention is oriented towards 

future pain (“It [worry] just lingers.  Yeah, it’s anticipation as well, like just 

waiting for the unknown.”). This is reminiscent of Gail’s earlier comment that 

rumination prepares her for future threats (“I prepare myself for the worst, I 

guess”). This shows how a positive metacognition (prepares me) and a negative 

metacognition (uncontrollable) both facilitate rumination about pain: the ‘prepares 

me’ positive metacognition implicitly motivates increased attention to and 

processing of pain-related stimuli, and the ‘uncontrollable’ negative metacognition 

compounds inertia against attempts to disrupt rumination. This ultimately leads to 

a perseverative loop where both rumination and pain are maintained or 

exacerbated (“If I dwell on it too much it’s just going to get ten times worse”), 

which in turn become triggers for further rumination.  
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Carly described experiencing a similar vicious cycle of pain and rumination, 

which, like Gail could even be triggered by the absence of pain. 

Carly: If I’m having a period of little or no pain, then there will inevitably 

come a moment where I realise that I’m in little or no pain and scan for it and 

become suspicious of the fact that it’s not there. I know that it’s coming back. 

Then I start thinking oh, okay, right, I’m having a good period right now. 

Why am I having a good period? What have I done to make this pain good 

right now? Is it because I saw the physio yesterday or because I slept well? 

Yeah, then I’m analysing as to why it’s not there.  

This hypervigilance seems to be fuelled by her positive ‘problem solving’ 

metacognition (“I’m trying to problem solve”). However, earlier Carly described 

how the tension between her positive and negative metacognitions often resulted 

in more rumination, in the form of meta-worry (“That kind of gets into a bit of a 

spiral about feeling bad about thinking about the pain”). This seems to stem from 

her negative metacognition that rumination is harmful: 

Carly: I’ve been told by various people that chronic pain is kind of a 

strengthening of these neural pathways and, I guess, short-circuiting of – 

your brain just saying all right, you’re in pain now. You need to be able to 

weaken those pathways. So continually thinking about it is obviously not 

going to succeed in breaking those pathways down. So to some degree, I feel 

like it’s self-perpetuating and I’m not helping myself by thinking about it. 

Given this negative view of pain-related thinking, Carly’s recognition of her 

thinking becomes a trigger for worrying about her own worry. Therefore, this 

negative metacognition acts as a potent facilitator of rumination. 

However, despite reporting these episodes of perseverative thinking, Gail and 

Carly also described periods of diminished rumination and pain, which reinforces 

the observation that pain rumination is a dynamic process, or transient state, rather 

than an enduring trait. Highlighting this, several participants described how they 

disrupted or averted cycles of rumination. For example, just as Carly contrasted 

helpful perseverative thinking (which has a “payoff”) against “useless worry”, 

Pauline describes how she consciously shifts her thinking towards the more 

helpful style. 
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Pauline: Sometimes, I think okay, well instead of worrying about it, try to 

find a solution to it.  So there is that.  I try to sort of think what can I do to 

make it better, rather than just worrying about it.  Because I don’t feel that 

worrying about it is going to really help me.  But trying to find a solution, 

rather than worrying about it… To me, there’s more important things to be 

done than just continually worrying about things.  That, to me, is sort of like 

ifs, buts and maybes.  You know, you just try and make decisions and get on 

with things. 

Pauline insightfully differentiates worry from problem-solving, even highlighting 

the linguistic features of worry (“ifs, buts and maybes”) and implicitly linking the 

abstract nature of worry to its lack of utility (“I don’t feel that worrying about it is 

going to really help me”). This is reminiscent of the Jacinta’s description of 

contemplating future surgery, where uncertainty and abstraction fuelled 

rumination (“that plays on my mind”). By contrast, Pauline depicts problem 

solving as concrete, present-focused and oriented toward a behavioural response 

(“what can I do to make it better”).  

An important feature of Pauline’s path out of rumination is her negative attitude 

towards worry (“there’s more important things to be done than just continually 

worrying”). This seems to motivate her to avoid getting stuck in a perseverative 

loop. As she says elsewhere, “Sometimes I do worry but I try not to, I try to take 

my mind off it in other ways”. To this end she describes using self-management 

behaviours such as deep breathing, meditation, walking, and distraction through 

Sudoku puzzles. 

This shows how a more nuanced negative metacognition about rumination as 

merely ineffective can be protective, prompting an adaptive coping response that 

involves concrete thinking and helpful action, in contrast to more overtly negative 

‘harm metacognitions’ that trigger meta-worry in Carly’s case. For Pauline, seeing 

rumination as pointless and thereby translating it into action has a positive impact 

on her pain experience, which subsequently diminishes the initial impetus to think 

about pain.  

Pauline: If I’m concentrating on something else and get my mind off the pain, 

it eases off quicker... I’ll just start deep breathing. I’ll go back to the Sudoku 

and it just slowly eases off. 
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Rachel demonstrates a similar protective metacognition, expressing the view that 

rumination is both pointless and modifiable: 

Rachel: I just can’t sit and think, ‘I’m in pain, God, I’m in pain.’ I don’t want 

to do that. I don’t want to do that. I just get up and do it… I think, ‘No, I’m 

going to get up and do something,’ even if it’s I’ve got to go for a little walk.  

I go out and see the chookies [chickens] or the roos [kangaroos].  Just little 

things that stop me thinking. 

She goes on to describe how taking action not only breaks the cycle of rumination, 

it also eases her pain, which she attributes to the pain modulating effect of both 

external attention and movement. Other participants described similar experiences, 

most commonly using distraction to disrupt rumination, although some people 

described how meditation and acceptance of their pain and thoughts allowed them 

to ride out flare-ups without fuelling more distress.  

This group of people therefore described rumination as a process that fluctuates in 

response to external and internal triggers, changing levels of pain, and different 

coping behaviours. Their beliefs about rumination – or metacognitions – seemed to 

influence this process by motivating attempts to transform it into a helpful form of 

thinking (problem solving) or shift attention away from thoughts in the case of 

protective metacognitions such as ‘rumination is pointless’. Conversely, 

metacognition could fuel an unhelpful form of rumination when people believed it 

was uncontrollable, dangerous, or helped them to cope.  

 

3.5 Discussion 

This qualitative study of 15 people with CLBP and elevated PC aimed to provide 

an insight into people’s attitudes towards their pain-related thinking and how these 

metacognitions influence the course of rumination. The most common positive 

metacognition was that rumination was a form of problem solving and further 

analysis revealed that this was only experienced as helpful if the thinking was 

focused on concrete and solvable problems in the short term, and if it translated 

into self-management behaviours. Otherwise rumination was commonly seen as 

unhelpful, uncontrollable and detrimental in its impact on one’s mental state, 
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relationships and pain levels. In exploring the influence of metacognition on pain 

rumination it became apparent that rumination itself is a dynamic process that 

varies both within and across individuals. Some people, particularly those with 

strong uncontrollability metacognitions, described rumination as mainly triggered 

and resolved by pain itself. Others, holding metacognitions that rumination is 

pointless but modifiable, made active attempts to attenuate unproductive thinking 

by transforming it into effective problem-solving, taking action or re-focusing 

their attention. 

Although this is the first qualitative study employing a purposive sample of people 

with elevated catastrophising, several of the themes found here are consistent with 

existing qualitative pain literature. For example, the negative metacognitions 

documented here that focus on the danger and harms associated with rumination 

echo previous qualitative accounts of fear, worry, distress and depression among 

people living with chronic pain.  77,245,360,370–373  

These findings also qualitatively articulate many of the empirical findings of 

quantitative research into PC. For example, several participants said PC increased 

the intensity or salience of their pain, echoing the strong empirical association 

between PC and increased pain intensity. 93 Similarly, negative metacognitions 

describing the deleterious effect that rumination has on mental health mirrors the 

robust correlation between PC and depression and anxiety in the pain literature. 78 

Furthermore, the sense of rumination’s uncontrollability that participants 

described, appears consistent with emerging evidence of neuroplastic changes in 

the brains of people prone to ruminating about pain, especially increased 

functional connectivity within the default mode network, a network associated 

with mind wandering. 174    

Importantly, the present findings are consistent with theoretical models 

emphasising the functional aspects of PC. For example, the prevalent 

metacognition describing rumination as a problem solving strategy is reminiscent 

of Eccleston and Crombez’s misdirected problem solving model of pain-related 

worry. 195 Their contention that a perseverance loop of worry stems from problems 

being poorly framed, especially in terms of pain relief, was exemplified by people 

such as Jacinta, who described how uncertainty around whether surgery would get 

rid of her pain made it play on her mind. This was contrasted to instances where 
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she framed the problem more narrowly in scope and temporal focus, such as 

thinking about whether her exercises were helping her pain on a given day. 

Although Eccleston and Crombez’s model portrays searching for pain relief as the 

lynch pin of worry perseveration, participants here described being able to steer 

away from endless rumination as long as their search for pain relief was helpfully 

framed. For example, ‘what can I do to help the pain right now’ rather than ‘how 

can I get rid of this pain once and for all’.  

This is also consistent with recent models of rumination as a transdiagnostic 

process in psychopathology. For example Watkins’ Rumination-Focused 

Cognitive Behaviour Therapy for Depression aims to help people “shift from 

unconstructive rumination to constructive rumination” 374(p11), such as problem 

solving. In our sample, helpful rumination was limited in duration because it 

produced decisions that articulated naturally into behavioural outputs that shifted 

attention away from thoughts of the self and onto activity, thereby improving pain 

and distress. 

Our findings also support Flink and colleagues’ 178 model of PC as repetitive 

negative thinking – which they rename ‘catastrophic worry’ – characterised by 

abstract cognition and whose putative function is to reduce negative affect. Present 

findings support this idea that the essential feature of PC is its perseverative 

nature, as evidenced by descriptions of it as a “misery-go-round” (Jason) and 

“pretty much ticking over all the time” (Carly). The clear articulation of positive 

metacognitions in this study provides the first qualitative support for Flink et al.’s 

suggestion that catastrophic worry is, “positively reinforced through 

metacognitions about dwelling on the problem as beneficial for finding a solution 

to the problem”. 178(p218) 

Indeed, the stories of these 15 people with chronic back pain seem to support the 

broader contention that metacognition, or what people believe about their own 

thinking, influences how much they ruminate. In Metacognitive Therapy, the basic 

tenet linking metacognition to perseverative thinking is the notion that positive and 

negative metacognitions both trigger and reinforce rumination in various ways 

because the ultimate function of this type of thinking is self-regulation. 205 Our 

participants’ reflections on how their thinking related to attempts to reduce pain, 

make treatment decisions, and prepare for future threats all illustrate this basic 
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self-regulatory function. Although similar findings have been documented for 

people with mental health conditions and addictions, 205,220 this is the first 

qualitative evidence that the S-REF model and metacognition more broadly is 

relevant in the context of pain-related cognition.  

These findings suggest that, although several factors are likely to influence pain-

rumination, there may be value in targeting metacognitive beliefs explicitly in 

people who think excessively about pain and future research is needed to explore 

this. Although metacognitive changes are an implicit feature of acceptance- and 

mindfulness-based interventions, present findings suggest the need to create 

individualised formulations of the function of different metacognitions in 

sustaining perseverative thinking for different people. For example, targeting 

positive metacognitive beliefs might be ineffective for someone with 

predominantly uncontrollability or psychological harm type metacognitions. The 

present findings raise the possibility that an adapted form of Metacognitive 

Therapy 206 may be an effective way to treat elevated PC for some people. This 

may not be a simple application of incumbent MCT protocols, but could 

incorporate other evidence-based treatment components such as pain neuroscience 

education 375 and exposure-based movement retraining, 376 although further 

research is needed to explore this. 

On a practical level, the experiences of these 15 people demonstrate that scores on 

quantitative measures such as the PCS should be interpreted cautiously by 

clinicians. Our findings highlight that pain rumination, and PC in general, is more 

state-like than trait-like and may require multiple assessment points for validity. 

Clinicians would benefit from using such psychometric instruments as interview 

tools to facilitate dialogue and assessment from a functional-analytic perspective 

to see how cognitive and behavioural coping responses vary in different contexts. 

This contextual approach, and evidence of the variability of rumination within and 

across individuals in this study, may also reduce the stigma sometimes associated 

with pain-related distress, where people with pain can feel marginalised in 

treatment settings if psychological factors are identified as contributing to their 

pain problem. 59 
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3.5.1 Conclusions 

This study provides the first qualitative account of pain-related metacognition. It 

shows that metacognitive beliefs influence how people with high levels of PC 

respond to pain, including how much they ruminate. This advances our 

understanding of the functional aspect of PC, lending support for recent 

conceptualisations of PC as primarily a form of repetitive negative thinking. These 

insights may inform the development of more targeted interventions for people 

who experience poor pain outcomes associated with episodes of unhelpful 

rumination about their pain.
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Chapter 4 Study 3 – Assessing beliefs 
underlying rumination about 
pain: Development and 
validation of the Pain 
Metacognitions 
Questionnaire 

 

Chapter Linking Statement 

The qualitative results reported in the previous chapter suggest metacognition is 

relevant to people with chronic pain who are prone to catastrophising. All 

participants reported various metacognitive beliefs about their pain-related 

thinking and some described the way these attitudes influence how rumination and 

worry either perseveres or resolves. These qualitative findings suggest further 

investigation of metacognition in people with pain is warranted, including 

quantitative research using larger, more representative samples. However, in order 

to conduct quantitative research, a psychometrically sound measure of pain-related 

metacognition is needed. The following chapter therefore reports on the 

development and validation of such a measure. This scale development study 

relies on the results from the previous qualitative study by using its emergent 

themes to inform the generation of items for the scale. The measure validated in 

this chapter will then allow a theoretical model of pain-related metacognition to be 

empirically tested. 
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4.1 Abstract 

Metacognitions, which are beliefs about our own thoughts, can facilitate the 

transdiagnostic process of repetitive negative thinking underlying many 

psychological disorders. The present study aimed to develop a self-report measure 

of unhelpful pain-related metacognitions which might serve as a clinical and 

research tool to better understand pain catastrophising, which is a significant risk 

factor for adverse pain outcomes. Two phases of validation are presented. Phase 1 

reports on how the Pain Metacognitions Questionnaire (PMQ) was empirically 

developed through a qualitative study of 20 people with chronic back (n=15) or 

knee pain (n=5) in tertiary care and then validated in a large internet sample of 

people experiencing pain (N=864). Rasch analysis facilitated item reduction, 

yielding a 21-item scale with two dimensions – positive and negative 

metacognition – assessing how useful and damaging people believe rumination 

about pain to be, respectively. Further validation was performed in a new sample 

(N=510) which replicated initial findings. Both PMQ subscales have good retest 

reliability (r = .76, r = .72) and internal consistency reliability (.86, .87). They 

correlate negatively with mindfulness and positively with measures of pain, 

disability, anxiety, depression, catastrophising, rumination, and metacognition, 

providing evidence of construct validity. The PMQ also predicts unique variance 

in catastrophising when other variables were controlled, and predicts ‘patient’ 

status for catastrophising. Sensitivity analysis yielded preliminary suggestions for 

clinically meaningful cut-offs. 

Perspective: Unhelpful pain metacognitions can be validly and reliably measured 

using a self-report instrument. Future studies using the PMQ might shed new light 

on maladaptive pain-related thinking processes to develop better interventions for 

people prone to rumination about pain.
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4.2 Introduction 

Emotional distress is a common feature of the pain experience and prolonged 

distress can be a result of ongoing pain, 32,33 while also contributing to further pain 

and disability according to biopsychosocial models. 377 For example, clinically 

significant symptoms of anxiety and depression are frequently comorbid with 

chronic pain and have been described as part of the normal psychology of pain 60 

given the adverse impact pain can have on attention, 157 cognition, 198 and 

behaviour. 70,378 Conversely, these forms of affective dysregulation can facilitate 

nociception through mechanisms such as central sensitisation, contributing to 

further chronicity and a vicious cycle of pain and distress. 177 

Emotional distress is therefore a common treatment target in pain management, 

with a large body of evidence showing psychological interventions such as 

Cognitive Behaviour Therapy (CBT) can effectively reduce emotional distress 120 

and even sensitisation. 379 However effect sizes are modest and unique 

mechanisms of change among different interventions are still poorly understood. 
28,111 Even when supposed process variables that predict pain psychopathology are 

targeted, such as pain catastrophising, a similar story of modest effects prevails. 380 

This has prompted calls for interventions to be more theory-driven, which requires 

a deeper understanding of the psychological processes involved in pain-related 

distress. 120,128 

The present study aims to respond to this call by developing a tool to investigate 

underexplored features of worry/rumination about pain, which is a central aspect 

of perhaps the most widely studied psychological predictor of adverse pain 

outcomes – pain catastrophising (PC). 78,79 According to the metacognitive model 

of psychological disorder, worry and rumination are activated and maintained by 

higher order beliefs about thinking called metacognitions. 205 The most important 

of these are positive metacognitions, reflecting beliefs about how rumination can 

be helpful, and negative metacognitions, highlighting the harmful and 

uncontrollable aspects of perseverative thinking. These metacognitions can be 

reliably measured 364 and modified to effectively treat various anxiety and mood 

disorders using Metacognitive Therapy. 206,224 Metacognitions are also implicitly 

targeted in acceptance-based and mindfulness-based interventions, which have 
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well-established efficacy in reducing pain, disability, distress and pain 

catastrophising. 229,380 

While at least one study has documented how metacognitive beliefs about worry 

predict PC and pain behaviours, 228 there is no measure of metacognition tailored 

for use in pain populations. The incumbent Metacognitions Questionnaire, 246 

although widely used, was developed for a generalised anxiety disorder 

population. However, it only addresses worry rather than other forms of 

perseverative thinking, such as depressogenic rumination, 247 which is relevant 

given frequent comorbidity of chronic pain and depression. 358  This study 

therefore aims to develop a psychometrically sound self-report instrument to 

measure positive and negative metacognitive beliefs about pain-related worry and 

rumination.  

 

4.3 Phase 1: Scale development and initial 
validation 

4.3.1 Overview of objectives 

Phase 1 aimed to empirically develop items for a measure of pain-related 

metacognition and then test the draft scale’s psychometric properties. This 

included: evaluating item functioning to discard poorly functioning items and 

reduce scale length; establishing construct validity (convergent, discriminant); and 

measuring reliability (internal consistency, test-retest). 

 

4.3.2 Method 

4.3.2.1 Participants 

Participants were 864 adults recruited online in two ways. The first sub-sample 

was a convenience internet sample of adults who responded to advertisements on 

websites of various pain-related organisations (e.g. Chronic Pain Australia, 

Australian Pain Management Association, Pain Australia, Australian Pain Society, 

Psoriasis and Psoriatic Arthritis Alliance), social media sites (e.g. Facebook, 
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Twitter), and websites advertising psychological research (e.g. 

http://psych.hanover.edu/research/exponnet.html). Participants were told the 

research aimed to explore their beliefs about their own pain-related thoughts.  

To be eligible, participants needed to be ≥18 years old, reside in a country where 

English is an official language, and be either experiencing an acute (non-cancer) 

pain episode at the time of participation or have a chronic (non-cancer) pain 

condition (≥3 months duration). Participants with less than moderate pain, defined 

as a pain intensity of less than three on a 0-10 numerical rating scale, 381 were 

screened out. Based on the total survey word count and a maximum reading speed 

of 450 words per minute, 382 participants completing the survey in less than 10 

minutes were also screened out due to high risk of not validly completing the 

measures.  Of the 1519 participants who started the survey, 930 did not complete 

it, 81 did not meet inclusion criteria and two results were omitted for completing 

measures too quickly. This left 506 included participants in the general internet 

sample. 

The second sample comprised a paid sample of Amazon Mechanical Turk 

(MTurk) workers. MTurk (http://www.mturk.com) is an online labour market for 

various low cost tasks. It has been reliably used in social science and pain 

research, 383 with participants shown to be more demographically diverse than the 

university undergraduate samples and general internet samples that are often used. 
384,385 Participants were given the same information about the study as the other 

sample but were each paid US$2. The same inclusion and exclusion criteria were 

applied. Of the 490 participants who started the survey, 70 did not complete it, 22 

did not meet inclusion criteria, and 40 results were omitted for completion time of 

less than 10 minutes. This resulted in 358 included participants in the MTurk 

sample. 

 

4.3.2.2 Measures 

4.3.2.2.1 Demographic data 

A demographic survey was compiled based on the Electronic Persistent Pain 

Outcomes Collaboration patient outcomes 386. These included: age, gender, marital 
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status, work status, compensation status, education level, pain onset event, pain 

duration, pain frequency, diagnostic status, co-morbid psychological diagnosis, 

acute/chronic pain status, and pain site. Demographics were used to describe 

characteristics of the sample, as well as to establish discriminant validity. 

 

4.3.2.2.2 Pain Metacognition Questionnaire 

The PMQ was developed to assess people’s unhelpful beliefs, or metacognitions, 

about their own pain-related thinking, which might be expected to facilitate pain 

rumination. Following recommendations in scale development literature, 387,388 

item generation was based on both theory and empirical data. This data included 

the qualitative results from Study 2. 389 As reported in detail in Chapter 3, this 

involved in-depth interviews about pain-related metacognitions with 15 people 

experiencing chronic back pain and very high catastrophising (PCS ≥ 30). Using 

the same inclusion criteria, a further five people with chronic osteoarthritis knee 

pain who were scheduled for knee replacement surgery were also interviewed to 

provide perspectives from another clinical cohort with musculoskeletal pain. Since 

the analytic methods used in Study 2 (interpretative phenomenological analysis) 

require small, fairly homogeneous samples, 367 data from the participants with  

knee pain were only used in this scale development study rather than included in 

the IPA study in Chapter 3.  

As discussed in Study 2, 389 and consistent with metacognitive theory, 206 analysis 

of qualitative data suggested participants’ attitudes towards perseverative thinking 

about pain fell into two categories: positive metacognitions (thinking about pain is 

helpful) and negative metacognitions (thinking about pain is unhelpful or 

uncontrollable). The most common positive metacognition was a belief that 

rumination helped participants to solve problems, while the most common 

negative metacognitions were that it was uncontrollable and harmful, both in terms 

of emotional wellbeing and pain exacerbation. These themes, based on all 20 

interviews, are summarised in Appendix E with illustrative quotes. 

Based on these themes and metacognitive theory, 204–206 40-items were drafted to 

allow for item reduction during scale validation. Items covered four positive 

metacognition themes and six negative metacognition themes, each represented 
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with four items. These were rated on a 7-point Likert scale based on evidence that 

this represents an optimal number of response categories, 388 ranging from 

‘strongly disagree’ to ‘strongly agree’. The draft scale was piloted on a subsample 

of five participants, with qualitative interviews undertaken to elicit feedback on its 

face validity and ease of use. The draft scale items are shown in Table 4.1.
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Table 4.1. Draft 40-item version of Pain Metacognitions Questionnaire. 

Subscale Theme No. Item 

 

 

 

 

 

 

 

 

Positive 

Metacognitions 

 

Problem solving 

1* My pain won’t improve unless I analyse it. 

2* When I’m thinking about pain I’m trying to problem solve 

3 Analysing my pain will help me to find a solution and get better 

4 Thinking about pain doesn't get you anywhere [R] 

 

Protects me 

5* Thinking a lot about my pain protects me from getting injured. 

6 Thinking about my pain all the time means I’m more aware of my body so I’m less likely to hurt myself. 

7 I won’t get injured as easily if I stay focused on my pain. 

8* My pain would get worse if I didn’t think about it a lot.  

 

Prepares me 

9 I’m better prepared for pain if I think about it a lot.  

10* Analysing my pain prepares me for the worst.  

11* Focusing on the bad things about my pain helps me to enjoy the good things more.  

12* My pain won’t sneak up on me as long as I keep thinking about it.  

 

Coping 

13* Thinking a lot about my pain helps me to cope with it. 

14 I should stop thinking so much about my pain because it doesn’t help. [R] 

15 I feel more in control when I’m thinking about my pain. 

16* Thinking about my pain helps me to understand myself better.     
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Subscale Theme No. Item 

 

 

 

 

 

 

 

 

 

 

 

 

Negative 
Metacognitions 

 

Uncontrollable 

17 I can’t help thinking about my pain all the time. 

18* When I start thinking about my pain, it’s impossible to stop. 

19 It's easy to shift my attention away from thoughts about pain. [R] 

20* I don't try to stop thinking about my pain because my thoughts seem to have a life of their own. 

 

Increases distress 

21* Thinking about my pain all the time makes me feel depressed. 

22* I’d be happier if I stopped thinking about pain.     

23* I feel stressed if I think a lot about my pain. 

24* I would be less anxious if I didn't focus on my pain as much.     

 

Increases pain 

25 I have less pain when I don’t think about it so much. 

26* I make my pain worse by analysing it. 

27 It hurts more when I think about my pain too much. 

28 My thoughts don’t affect my pain levels. [R] 

 

Social harm 

29 I’m no fun to be around because I’m so focused on pain. 

30 People would like me more if I focused less on my pain. 

31 My family suffers because I think about my pain so much. 

32 If I could stop thinking about my pain, I would have better relationships. 

 33* I must block out my thoughts about pain.     



 120 

Must be 
controlled 

34 When thoughts about my pain come to mind, I try to just get on with what I’m doing. [R]  

35 When thoughts about my pain grab my attention, I try to push them out of my mind.     

36* It’s important to control my thoughts about pain. 

 

 

Meta-worry 

37 When I realise I’m thinking too much about my pain, I get annoyed with myself. 

38* I worry about the negative effects of thinking too much about my pain. 

39* I get caught in a vicious cycle of thinking about my pain and then thinking about how I wish I could stop 
thinking about it.     

40* When I find myself brooding on my pain, it starts me thinking about how I’m just making things worse. 

Note. Items rated on 7-point Likert scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Slightly disagree, 4 = Neither agree nor disagree, 5 = Slightly agree, 6 = Agree, 
7 = Strongly agree.  [R] indicates reverse scored items. * Items included in final version of PMQ based on validation results.
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4.3.2.2.3 Brief Pain Inventory 

The BPI 363 is a 32-item instrument assessing demographic characteristics, pain 

intensity, medication use and functional interference. Only the 4-item pain 

intensity subscale and 7-item functional disability subscale of the BPI was used in 

the present study. Scores on these subscales range from 0 to 10, with higher scores 

representing more pain or disability. In cohorts of people with chronic pain the 

BPI has good convergent validity and internal reliability of Cronbach’s α = .85 for 

the pain intensity subscale and α = .88 for the interference subscale. 390 In the 

present sample, the pain intensity scale had a reliability of α = .87 while the 

interference scale was α = .93. The BPI was used to establish convergent validity. 

 

4.3.2.2.4 Pain Catastrophising Scale 

The PCS 83 comprises 13 questions assessing the extent to which people 

experiencing pain report a strongly negative cognitive and affective response to 

pain or expected pain. The PCS has three subscales: rumination, magnification and 

helplessness. It has been widely validated, showing good construct validity and 

excellent internal consistency reliability, with  α = .92. 145 In the present sample, it 

had a reliability of α = .93. The PCS was used to establish convergent validity. 

 

4.3.2.2.5 Hospital Anxiety and Depression Scale  

The HADS 365 is a 14-item measure of self-reported symptoms of anxiety and 

depression. It was designed for use in populations with health conditions and is not 

confounded by items assessing physiological symptoms of anxiety and depression 

like other similar measures (e.g. Beck Depression Inventory). The HADS has been 

widely validated and has good psychometric properties in musculoskeletal pain 

populations. 391,392 In the present sample the anxiety scale had an α =.86 while the 

depression scale had an α = .84. The HADS was used to establish convergent 

validity. 
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4.3.2.2.6 Experience of Cognitive Intrusion of Pain scale 

The ECIP 383 is a recently developed 10-item questionnaire measuring three 

aspects of cognitive intrusion in pain: intrusion, rumination, and degree of control 

over pain-related thinking. Initial validation showed a single factor structure and 

adequate construct validity in samples with no pain, acute pain and chronic pain. It 

has excellent internal reliability of α = .96. 383 In the present study, it had a 

reliability of α = .97. The ECIP was used to establish convergent validity. 

 

4.3.2.2.7 Tampa Scale of Kinesiophobia 

The TSK 393 is a 17-item instrument measuring fear of movement, pain and injury. 

It was originally developed for use with CLBP patients 64 and has been validated 

in other populations of people with musculoskeletal pain, 394 as well as 

heterogeneous chronic pain samples 395. The TSK has good construct validity and 

internal consistency reliability ranging from adequate to good (α = .76 to α = .84). 
396,397 It had a reliability of α = .85 in the present study. The TSK was used to 

establish convergent validity. 

 

4.3.2.2.8 Metacognitions Questionnaire  

The MCQ-30, 364 a shortened version of the original MCQ, 246 is a 30-item 

measure of metacognitive beliefs associated with worry and rumination. Higher 

scores on the MCQ are positively associated with obsessive-compulsive 

symptoms, pathological worry, and depression amongst other symptoms. It has a 

five-factor structure (positive metacognitive beliefs, cognitive confidence, 

cognitive self-consciousness, uncontrollability/danger, need for control) that 

correlates well with measures of worry and anxiety, thereby demonstrating good 

construct validity. The MCQ-30 has excellent internal consistency reliability (α = 

.93) and good test-retest stability (α = .75). 364 Internal consistency was α = .91 in 

the present study. The MCQ-30 was used to establish convergent validity. 
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4.3.2.2.9 Mindful Attention Awareness Scale 

The MAAS 398 is a 15-item instrument measuring people’s self-reported moment-

to-moment awareness of their actions, thoughts, sensations, emotions, and 

interpersonal interactions. It has good convergent and discriminant validity, 

excellent test-retest reliability (r = .81), and good internal consistency, with α = 

.87. 398 The MAAS has been found to correlate negatively with pain 

catastrophising. 73,243 In the present study, internal consistency of MAAS was α = 

.93. The MAAS was used to establish convergent validity. 

 

4.3.2.2.10 Patient Global Impression of Change 

The PGIC is a single item scale of a patient’s overall evaluation of how much their 

condition has improved after a treatment 399. The version used in this study is rated 

on a 7-point scale from “no change” to “a great deal better, and a considerable 

improvement that has made all the difference” 400. Its construct validity in pain 

samples has been established through strong associations with pain intensity 401 

and other outcomes such that it is recommend as a core outcome measure of 

overall improvement with treatment in pain trials, especially in interpreting 

clinically significant change 402. The PGIC was used to examine whether possible 

changes in PMQ score changes in the test-retest analysis were related to changes 

in pain status. 

 

4.3.2.3 Procedure 

This study received ethical approval from the Government of Western Australia, 

Department of Health (SMHS 2014-079) and Curtin University (HR23/2015). 

Recruitment was undertaken from April-May, 2016. Participants responding to 

online advertisements described above were directed to a study link within the 

QualtricsTM online platform, 366 which contained participant information, informed 

consent questions, inclusion criteria screening questions, and the measures 

described above. Each measure was presented in a separate screen and participants 

were required to answer all questions to progress through the survey and have their 

responses included. Participants were also asked for an email address to enter the 
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reward draw and be sent a link to the PMQ retest survey one week after initial 

assessment. This automated email was sent to the first 200 participants, since this 

was deemed adequate to power the test-retest correlations. The retest survey only 

included the PMQ and the one-item PGIC. Participants were free to withdraw at 

any time. 

 

4.3.2.4 Analysis 

The analytic strategy was to firstly assess item performance and remove poorly 

functioning items to refine the scale. Re-analysis of the shortened scale was then 

planned to report item functioning, scale properties and construct validity. 

 

4.3.2.4.1 Rasch analysis of item functioning 

Psychometric properties of the draft 40-item scale were evaluated with Rasch 

analysis using Winsteps software (v4.0.0, winsteps.com). Rasch analysis is based 

on item response theory rather than classical test theory and has several 

advantages, including producing true interval-level scales rather than ordinal ones. 
388,403 Tennant and Conaghan 404 provide a useful overview of the Rasch model. 

The Andrich Rating Scale model was indicated and supported since the Likert-

type scale categories are shared across items and no meaningful improvements in 

item and person statistics were noted when the Partial Credit model was applied. 
405 The following components were evaluated: dimensionality, targeting, item and 

person fit, category ordering, internal consistency and differential item 

functioning. 

An exploratory analysis was conducted to assess the suitability of the sample and 

the unidimensionality of the draft scale items. The suitability of the data for scale 

evaluation was assessed by comparing how well the scale items targeted the 

sample. Item endorsability (i.e. how easy an item was to endorse) and person 

agreeability (i.e. how agreeable the sample were) was assessed by visual 

inspection of the person-item distribution map and comparison of summary 

statistics. An exploratory principal components analysis of residuals (PCA) was 

conducted to determine whether the 40-item scale constituted a unidimensional 
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measure of pain metacognitions or a bi-dimensional measure of positive and 

negative metacognitions. The residual correlation matrix was visually inspected to 

identify item clusters with substantial loadings (eigenvalue greater than 2). The 

outcome of the exploratory PCA determined whether the scale was further 

considered in its entirety or as distinct subscales of related but independent 

constructs.  

The item and person fit statistics were compared to identify items that functioned 

poorly. Fit statistics are chi-square–based and are reported as mean squares (in 

logits) with an expected value of 1 logit. The characteristic curves of items with 

infit (information-weighted) and outfit (outlier-sensitive) fit statistics >1.3 (model 

underfit) or <.7 (model overfit) were analysed. Poor person fit due to unexpected 

response patterns may compromise item fit. Such response patterns may reflect 

responder carelessness; hence, for the purpose of scale calibration, persons with 

infit or outfit statistics >2 or <0.3 logits were removed prior to reanalysis. 404 

Local dependence of items infers that the response on one item determines the 

response on another and can inflate reliability. 404 Items with residuals that 

correlated strongly were reviewed to determine whether they duplicate each other, 

and are thus redundant, or contribute to multidimensionality. To assess the 

function of the Likert-type scale categories, the category ordering was assessed. 

Seven response categories (1 – 7) were proposed, thus each item had six step-

calibrations – the thresholds at which the likelihood of endorsing one category is 

equal to that of endorsing the next. Disordered step-calibrations are indicative of 

under-utilised categories and can influence the function of the scale. If disordering 

was detected, the Likert-type scale categories were collapsed to explore whether 

fewer categories improved the fit of the items. 

Internal consistency reliability was assessed using the Person Separation Index 

(PSI) as an indicator of how reliably the scale differentiates persons of differing 

agreeability. A PSI value >.8 in Winsteps implies the scale is sensitive enough to 

distinguish between individuals with high and low agreeability, suggesting good 

reliability. 

An analysis of Differential Item Functioning (DIF) detects whether person 

attributes bias the responses to items, contributing to item misfit. DIF was 
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conducted to assess the influence of gender (male, female) and six further 

characteristics, each dichotomised according to sample median: age (younger ≤ 38 

years, older >38 years), pain duration (shorter ≤ 5.25 years, longer >5.25 years), 

pain intensity (low BPI-P ≤ 5, high BPI-P > 5), pain interference (low BPI-I ≤ 5.3, 

high BPI-It > 5.3), pain catastrophising (low PCS ≤ 20.5, high PCS > 20.5), pain 

cognitive intrusion (low ECIP ≤ 26, high ECIP > 26),  psychological distress (low 

HADS ≤ 16, high HADS > 16). Statistically significant (p < 0.01) contrasts >.5 

logits were deemed indicative of bias. 

Items that exhibited excessive fit statistics or demonstrated local dependence were 

reviewed and considered for removal. The remaining items were then re-analysed 

with the persons deemed to be misfitting excluded. 

 

4.3.2.4.2 Temporal stability 

Temporal stability of the PMQ was assessed by correlating scores on the PMQ at 

two times, one week apart, with correlations of r ≥ .70 providing evidence of good 

test-retest reliability. 388  

 

4.3.2.4.3 Construct validity 

Construct validity was evaluated in terms of convergent and discriminant validity. 

Evidence of convergent validity included significant positive correlations between 

the PMQ and conceptually related pain outcomes (BPI, PCS, TSK, ECIP), 

psychological distress (HADS), and metacognition (MCQ-30), as well as 

significant negative correlations with mindfulness (MAAS). Evidence of 

discriminant validity was sought in the form of non-significant correlations 

between the PMQ and demographic variables having no expected a priori 

relationship: country of residence, marital status and education level. Pearson 

product moment correlations were calculated in IBM SPSS for Macintosh version 

24.0. 406 
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4.3.3 Results 

4.3.3.1 Sample characteristics 

The sample (N=864) was represented by 34 different countries, however most 

participants lived in the United States (n=364, 42.1%), United Kingdom (n=193, 

22.3%), Australia (n = 223, 25.8%) or Canada (n = 20, 2.3%). Demographic 

characteristics of the combined sample are shown in Appendix F. Most were 

female (n=585, 67.7%) and the mean age was 39.7 years (SD = 12.6). The mean 

pain duration was 8.40 years (SD = 8.93). A large proportion were employed 

(n=542, 62.7%) and most were not involved in compensation claims (n=803, 

92.9%). Almost all participants identified as living with chronic pain (n=814, 

94.3%) and experiencing a pain episode at the time of assessment (n=854, 98.8%). 

Most (n=508, 58.8%) reported having been given a diagnosis for their pain 

condition, while around a quarter (n=215, 24.9%) reported having a comorbid 

mental health diagnosis from a health professional.  

Pain sites experienced by the sample are also provided in Appendix F, showing 

that low back pain was most common (n=347, 40.2%). Average scores of the 

sample on the pain and psychological outcomes described above are presented in 

Table 4.2. This shows that on average the sample had moderate pain, 381 high 

catastrophising that exceeded a conservative risk threshold of 20 on the PCS, 265,348 

high fear based on a TSK cut-off of 40, 407 high anxiety based on a clinical cut-off 

of 8 408, and sub-clinical depressive symptoms based on the same cut-off. Within 

the subsample of 172 participants completing the PGIC one week after initial 

assessment, the median overall symptom change was 2 (“almost the same”) with 

an interquartile range of 2 to 4 (“somewhat better”). Only 6 participants (3%) 

registered a clinically significant score of 6 (“better”) or 7 (“a great deal better”). 

This suggests participants’ main symptoms in the re-test sample did not change 

significantly between the two assessment points.
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Table 4.2. Scores on pain and psychological outcome measures for initial validation 
sample (N = 864)  

Outcome Mean SD Interpretation 

Positive pain metacognitions (PMQ-P) 28.26 9.79 - 

Negative pain metacognitions (PMQ-N) 49.32 11.94 - 

Pain intensity (BPI-P) 4.89 1.66 Moderate 381 

Pain interference (BPI-I) 5.07 2.47 - 

Pain Catastrophising (PCS) 21.05 10.75 High 262 

Cognitive intrusion of pain (ECIP) 25.94 15.33 - 

Fear of pain (TSK) 39.69 7.61 High 407 

Depression (HADS-D) 6.93 4.29 Sub-clinical 408 

Anxiety (HADS-A) 8.92 4.66 Clinical 408 

Metacognition (MCQ) 60.95 15.05 - 

Mindfulness (MAAS) 3.83 0.93 - 

Note. SD = Standard deviation. 
 
 

4.3.3.2 Rasch analysis of item functioning 

Rasch analysis was conducted using the data from 864 persons. The exploratory 

analysis suggested the sample was suitable for analysis – a mean (SD) person 

agreeability of – 0.25 (.37) logits was comparable to the default mean item 

endorsability of 0.00 (.33) logits and visual inspection of the person-item map 

demonstrated an even distribution.  Visual analysis of the PCA residual correlation 

matrix, however, clearly demonstrated a distinction between positive and negative 

metacognitions as independent constructs (see Figure 4.1). A contrast eigenvalue 

of 8.3 supported the finding of multidimensionality and the positive and negative 

item subscales were thus considered separately.  
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Figure 4.1. Principal Components Analysis residual correlation matrix showing the 
distinction between positive metacognitions (blue) and negative metacognitions 
(orange). 

 

Each subscale targeted the sample reasonably well. For the positive subscale, the 

mean (SD) person agreeability was -.64 (.82) logits (range = -4.54 to 4.00 logits) 

lower than the default mean (SD) item endorsability of 0 (.38) logits (range = -.81 

to.56 logits), suggesting the items targeted were relatively hard to endorse. The 

negative subscale items better targeted the sample with a mean person agreeability 

of -.12 (.51) logits (range = -3.08 to 2.04 logits) comparable with the mean item 

endorsability of 0 (.34) logits (range = -.62 to .80 logits). Table 4.3 shows the 

average item endorsability thresholds in hierarchal order where higher item 

thresholds indicate harder to endorse items. Seven persons (<1%) scored a 

minimum score on the positive subscale and no persons scored an extreme score 

on the negative subscale, suggesting floor and ceiling effects are negligible. 

Table 4.3 also summarises the fit statistics for the two subscales. Items 2, 4 and 14 

of the positive subscale were shown to underfit the model; items 2 and 14 

demonstrated excessive infit and items 2, 4 and 14 demonstrated excessive outfit. 
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Items 25, 28 and 34 of the negative subscale were shown to underfit the model; 

items 25 and 28 demonstrated excessive infit and items 25, 28 and 34 

demonstrated excessive outfit. Misfitting items were further explored and 

considered for removal. 

 

Table 4.3. Categorical order, item endorsability thresholds and fit statistics for the 
draft 40-item version of the Pain Metacognitions Questionnaire (N=864). 

Positive Metacognitions Subscale 

Item  Threshold  Score SE Infit Outfit 

12 My pain won’t sneak up on me as 
long as I keep thinking about it.  

0.56 2129 0.03 0.83 0.83 

8 My pain would get worse if I didn’t 
think about it a lot.  

0.54 2144 0.03 0.88 0.91 

11 Focusing on the bad things about my 
pain helps me to enjoy the good 
things more.  

0.44 2247 0.03 1.15 1.29 

13 Thinking a lot about my pain helps 
me to cope with it. 

0.27 2443 0.03 0.76 0.79 

9 I’m better prepared for pain if I think 
about it a lot.  

0.25 2464 0.03 0.71 0.70 

15 I feel more in control when I’m 
thinking about my pain. 

0.14 2600 0.03 0.75 0.79 

7 I won’t get injured as easily if I stay 
focused on my pain. 

0.12 2618 0.03 0.86 0.89 

14 I should stop thinking so much about 
my pain because it doesn’t help. 

0.03 2732 0.03 1.35 1.96 

5 Thinking a lot about my pain protects 
me from getting injured. 

-0.04 2821 0.03 1.02 1.02 

10 Analyzing my pain prepares me for 
the worst.  

-0.08 2880 0.03 0.82 0.82 

16 Thinking about my pain helps me to 
understand myself better.     

-0.12 2922 0.03 0.86 0.90 

4 Thinking about pain doesn't get you 
anywhere. 

-0.15 2959 0.03 1.29 1.43 

1 My pain won’t improve unless I 
analyze it. 

-0.21 3045 0.03 1.18 1.18 

6 Thinking about my pain all the time 
means I’m more aware of my body so 

-0.26 3101 0.03 1.11 1.25 
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I’m less likely to hurt myself. 

3 Analyzing my pain will help me to 
find a solution and get better 

-0.69 3649 0.03 1.19 1.19 

2 When I’m thinking about pain I’m 
trying to problem solve 

-0.81 3786 0.03 1.35 1.37 

Negative Metacognitions Subscale 

Item  Threshold Score SE Infit Outfit 

34 When thoughts about my pain come 
to mind, I try to just get on with what 
I’m doing. 

0.8 2170 0.03 1.24 1.85 

31 My family suffers because I think 
about my pain so much. 

0.41 2717 0.03 0.99 0.97 

20 I don't try to stop thinking about my 
pain because my thoughts seem to 
have a life of their own. 

0.35 2811 0.03 1.09 1.17 

29 I’m no fun to be around because I’m 
so focused on pain. 

0.32 2861 0.03 0.94 0.93 

18 When I start thinking about my pain, 
it’s impossible to stop. 

0.28 2923 0.02 0.94 0.96 

26 I make my pain worse by analyzing it. 0.21 3038 0.02 0.98 1.01 

32 If I could stop thinking about my 
pain, I would have better 
relationships. 

0.18 3084 0.02 0.86 0.87 

30 People would like me more if I 
focused less on my pain. 

0.15 3137 0.02 0.86 0.88 

39 I get caught in a vicious cycle of 
thinking about my pain and then 
thinking about how I wish I could 
stop thinking about it.     

0.15 3143 0.02 0.78 0.79 

17 I can’t help thinking about my pain all 
the time. 

0.14 3157 0.02 1.15 1.20 

27 It hurts more when I think about my 
pain too much. 

0.11 3206 0.02 1.16 1.20 

25 I have less pain when I don’t think 
about it so much. 

0.09 3231 0.02 1.33 1.39 

33 I must block out my thoughts about 
pain.     

0.04 3307 0.02 0.82 0.92 

28 My thoughts don’t affect my pain 
levels. 

0 3386 0.02 1.56 1.67 

40 When I find myself brooding on my 
pain, it starts me thinking about how 

-0.02 3409 0.02 0.71 0.72 
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I’m just making things worse. 

19 It's easy to shift my attention away 
from thoughts about pain. [R] 

-0.03 3426 0.02 1.15 1.23 

38 I worry about the negative effects of 
thinking too much about my pain. 

-0.15 3616 0.03 0.92 0.92 

37 When I realize I’m thinking too much 
about my pain, I get annoyed with 
myself. 

-0.27 3799 0.03 0.88 0.87 

24 I would be less anxious if I didn't 
focus on my pain as much.     

-0.31 3868 0.03 0.82 0.84 

21 Thinking about my pain all the time 
makes me feel depressed. 

-0.34 3902 0.03 1.00 0.98 

35 When thoughts about my pain grab 
my attention, I try to push them out of 
my mind.     

-0.47 4099 0.03 1.15 1.23 

22 I’d be happier if I stopped thinking 
about pain.     

-0.5 4131 0.03 0.77 0.78 

23 I feel stressed if I think a lot about my 
pain. 

-0.52 4168 0.03 0.87 0.85 

36 It’s important to control my thoughts 
about pain. 

-0.62 4293 0.03 1.05 1.03 

Note. Bold type shows excessive item misfit; negative item thresholds represent items that 
are easier to endorse, and positive thresholds represent items that are more difficult to 
endorse. SE=standard error of measure; score=raw score out of 6,048 (possible score of 7 
× 864 people); Threshold =item endorsability threshold (expressed in logits); infit and 
outfit expressed as mean square (chi-square-based fit statistic). 

 

Seventy-nine persons demonstrated excessive underfit and 37 demonstrated 

excessive overfit for the positive subscale. Sixty-five persons demonstrated 

excessive underfit and 26 demonstrated excessive overfit on the negative subscale. 

Visual inspection of the PCA correlation matrices suggested items 1, 2, 3 and 4 of 

the positive subscale and items 25, 26, 27 and 28 of the negative subscale 

potentially constitute secondary dimensions. Eigenvalues of 3.2 and 4.1 

respectively supported this notion.  Assessment of local dependence revealed 

meaningful relationships between items 1, 2 and 3, items 5, 6 and 7, items 9 and 

10 and items 15 and 16 of the positive subscale. Relationships between items 17 

and 18, items 25, 26 and 17 and items 37 and 38 of the negative subscale were 

noted also. Correlated items were considered and items deemed redundant 

removed. 
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Visual inspection of the category ordering showed categories 3 and 4 of both 

subscales were disordered suggesting they were underutilised by the sample. The 

disordering was resolved by collapsing categories 2 and 3 and categories 4, 5 and 

6, suggesting a 4-point Likert scale may function superiorly. The positive and 

negative subscales were shown to be reliable, with person separation indices of .91 

and .90 respectively. However, reliability may have been inflated due to local 

dependence between several subscale items. 

No significant differences in item functioning were observed for gender, age, pain 

duration or pain intensity in either subscale. Items 4 and 14 of the positive 

subscale were notably harder to endorse (.37 and .38 logits respectively) by people 

with higher levels of pain catastrophising and item 14 was notably harder to 

endorse (.35 logits) by people with higher levels of pain cognitive intrusion. Item 

25 of the negative subscale was meaningfully biased by pain interference (.51 

logits), pain cognitive intrusion (.57 logits), psychological distress (.52 logits) and 

pain catastrophising (.62 logits) being notably harder to endorse by persons with 

higher levels of each characteristic. Item 17 was also notably harder (.50 logits) to 

endorse by people with higher levels of pain cognitive intrusion and item 28 was 

harder notably harder (.52 logits) to endorse by persons with higher levels of pain 

catastrophising. These biases likely contributed to the misfit of these items.  

Reanalysis of the positive and negative subscales was conducted on data for 814 

and 809 persons respectively, after misfitting persons were excluded. Seven 

positive (items 3, 4, 6, 7, 9, 14 and 15) and seven negative (items 19, 25, 27, 28, 

34, 35 and 37) subscale items were excluded because they functioned poorly or 

were deemed redundant. Four additional items related to social factors (29, 30, 31 

and 32) were removed because responses to these items may reflect the impact 

pain has on people’s relationships rather than the impact thinking about pain has 

on relationships. While item 2 showed misfit and local dependence with item 1, it 

was considered important given the prominence of the problem solving theme in 

the qualitative scale development study (see Study 2, Chapter 3), 389 and it was 

therefore retained. 

Reanalysis supported the refining of the subscales. Table 4.4 shows the average 

item endorsability thresholds and fit statistics for the refined subscales. Targeting 

of the positive subscale was improved; mean person agreeability .42 logits (range 
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= -4.97 to 4.94 logits) compared to mean item endorsability of 0 logits; range = -

1.71 to .96 logits). Targeting of the negative subscale was comparable; mean 

person agreeability .01 logits (range = -2.18 to 2.84 logits) compared to mean item 

endorsability 0 logits (range = -.65 to .61 logits). Twelve persons (1.5%) registered 

a minimum score on the positive subscale and 1 person (<1%) registered a 

maximum score. No persons scored an extreme score on the negative subscale, 

suggesting floor and ceiling effects are negligible for both subscales. 

 

Table 4.4. Categorical order, item endorsability thresholds and fit statistics for the 
revised 21-item version of the Pain Metacognitions Questionnaire. 

Positive Metacognitions Subscale (N=814) 

Item  Threshold  Score SE Infit Outfit 

12 My pain won’t sneak up on me as 
long as I keep thinking about it. 

0.96 2013 0.06 0.76 0.73 

8 My pain would get worse if I didn’t 
think about it a lot. 

0.89 2050 0.06 0.93 0.95 

11 Focusing on the bad things about my 
pain helps me to enjoy the good 
things more. 

0.78 2152 0.06 1.02 1.02 

13 Thinking a lot about my pain helps 
me to cope with it. 

0.47 2308 0.06 0.75 0.75 

5 Thinking a lot about my pain protects 
me from getting injured. 

-0.21 2720 0.06 1.14 1.14 

10 Analyzing my pain prepares me for 
the worst. 

-0.29 2783 0.06 0.84 0.83 

16 Thinking about my pain helps me to 
understand myself better. 

-0.35 2816 0.06 0.89 0.89 

1 My pain won’t improve unless I 
analyze it 

-0.56 2909 0.06 1.25 1.26 

2 When I’m thinking about my pain I’m 
trying to problem solve it. 

-1.71 3591 0.06 1.42 1.40 

Negative Metacognitions Subscale (N=809) 

Item  Threshold  Score SE Infit Outfit 

20 I don't try to stop thinking about my 
pain because my thoughts seem to 
have a life of their own. 

0.61 2655 0.03 1.36 1.51 

18 When I start thinking about my pain, 0.53 2750 0.03 1.14 1.18 



 

 135 

it’s impossible to stop 

26 I make my pain worse by analyzing it 0.43 2858 0.03 1.12 1.15 

39 I get caught in a vicious cycle of 
thinking about my pain and then 
thinking about how I wish I could 
stop thinking about it.     

0.35 2959 0.03 0.83 0.83 

33 I must block out my thoughts about 
pain.     

0.22 3111 0.03 0.97 1.00 

40 When I find myself brooding on my 
pain, it starts me thinking about how 
I’m just making things worse. 

0.15 3188 0.03 0.71 0.72 

38 I worry about the negative effects of 
thinking too much about my pain. 

-0.06 3425 0.03 0.96 0.98 

24 I would be less anxious if I didn't 
focus on my pain as much. 

-0.26 3641 0.03 0.88 0.91 

21 Thinking about my pain all the time 
makes me feel depressed 

-0.3 3689 0.03 1.13 1.11 

22 I’d be happier if I stopped thinking 
about pain. 

-0.49 3884 0.03 0.84 0.85 

23 I feel stressed if I think a lot about my 
pain. 

-0.52 3913 0.03 0.94 0.89 

36 It’s important to control my thoughts 
about pain. 

-0.65 4031 0.03 1.21 1.20 

Note. Bold type shows excessive item misfit; negative item thresholds represent items that 
are easier to endorse, and positive thresholds represent items that are more difficult to 
endorse. SE=standard error of measure; score=raw score out of 6,048 (possible score of 7 
× 864 people); Threshold =item endorsability threshold (expressed in logits); infit and 
outfit expressed as mean square (chi-square-based fit statistic). 

 

Item 2, the most readily endorsed item on the positive subscale, and item 20, the 

hardest to endorse item on the negative subscale demonstrated some underfit but 

all other items functioned well. Visual inspection of the PCA correlation matrix of 

the positive subscale indicated items 1 and 2 were clustered away from the other 

items and their residuals were marginally related (r=.30). No other meaningful 

patterns were detected and no meaningful patterns were detected in the negative 

subscale matrix, suggesting the subscales can be considered unidimensional. The 

positive and negative subscales remained reliable, with person separation indices 

of .86 and .87 respectively. Analysis of DIF revealed no meaningful biases. 
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4.3.3.3 Temporal stability 

A sub-sample of 172 participants answered the PMQ twice, one week apart. Both 

the positive and negative subscales of the PMQ demonstrated good test-retest 

reliability, with correlations of r = .76 (p<.001) and r = .72 (p<.001) respectively. 

Participants’ overall symptom changes on the PGIC were not correlated with one-

week changes on the PMQ positive subscale (r = .04, p = .58) or PMQ negative 

subscale (r = .01, p = .95), suggesting PMQ variation over a week is not associated 

with overall changes in participants’ pain. 

 

4.3.3.4 Construct validity 

Correlations between the validation measures described above and the two 

subscales of the PMQ are shown Table 4.5. Providing evidence of convergent 

validity, both subscales significantly positively correlated with measures of pain 

intensity, pain interference, PC, pain cognitive intrusion, fear of pain, depression, 

anxiety, and metacognition, as expected. These were mostly significant at a 

conservative alpha level of p<.001. As expected, the negative PMQ subscale was 

significantly negatively correlated with mindfulness. Contrary to predictions, the 

negative correlation between mindfulness and the positive PMQ subscale did not 

reach significance. Providing evidence of discriminant validity, the positive PMQ 

subscale did not correlate with a priori unrelated demographic variables: country 

(r=.05, p=.14), marital status (r=.01, p=.77), and education level (r=-.02, p=.66). 

The negative PMQ scale was also uncorrelated with country (r=.04, p=.22) and 

marital status (r=.02, p=.53), although it was very weakly associated with 

education (r=.07, p=.04). 
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Table 4.5. Correlations between the Pain Metacognition Questionnaire and validation measures in initial validation sample (N = 864) 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

Positive pain metacognitions (PMQ-P) –          

Negative pain metacognitions (PMQ-N) .16*** –         

Pain intensity (BPI-P) .10** .16*** –        

Pain interference (BPI-I) .14*** .29*** .68*** –       

Pain catastrophising (PCS) .28*** .48*** .45***xx .59*** –      

Pain intrusion (ECIP) .25*** .49*** .32*** .46***xx .70*** –     

Pain-related fear (TSK) .36*** .32*** .24*** .41*** .49*** .44***xx –    

Depression (HADS-D) .10** .34*** .32***xx .56*** .50*** .49*** .40***z –   

Anxiety (HADS-A) .16*** .42*** .24***xx .40***z .50***xx .48***xx .32***xx .59*** –  

Metacognition (MCQ-30) .32*** .39*** .08*xx .19**z .42*** .43*** .32***z .41*** .61*** – 

Mindfulness (MAAS) -.06 -.26** -.01z -.13***z -.15*** -.23*** -.12*** -.31** -.44** -.46** 

* p < .05 (two-tailed). ** p < .01 (two-tailed). ***p < .001.
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4.3.4 Phase 1 Discussion 

Consistent with predictions, preliminary validation of the PMQ shows it has good 

psychometric properties. Rasch analysis shows the PMQ is two-dimensional, 

comprising separate subscales assessing positive and negative metacognitions. 

This distinction is consistent with metacognitive theory, 206 as well as the 

qualitative results from Study 2. 389 

Removal of poorly functioning items yielded a 21-item scale comprising 9 items 

assessing how helpful people believe thinking extensively about their pain is 

(positive metacognitions), and 12 items assessing how uncontrollable or harmful 

they believe such rumination to be (negative metacognitions). Both subscales had 

good internal consistency reliability (.86, .87), test-retest reliability (.76 .72), as 

well as convergent and discriminant validity. Rasch analysis suggested the PMQ 

should use a 4-point rather than 7-point Likert scale. These preliminary findings 

therefore suggest it is possible to assess metacognitions about pain rumination 

using a self-report measure. 

 

4.4 Phase 2: Further scale validation 

4.4.1 Overview of objectives 

Phase 2 aimed to further validate the revised PMQ in a new sample to confirm that 

the scale functioned as expected when presented to participants as a 21-item scale 

on a 4-point Likert rating scale, rather than a 40-item scale on a 7-point Likert 

scale as initially tested. 

 

4.4.2 Method 

4.4.2.1 Participants 

A sample of 510 people was recruited online through the same Amazon 

Mechanical Turk (MTurk) forum described in Study 2. The same inclusion and 
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exclusion criteria applied, except that only people with chronic pain were included 

this time. 

 

4.4.2.2 Measures 

Demographic questions and the following measures described in Phase 1 were 

used again: Brief Pain Inventory (BPI), Pain Catastrophising Scale (PCS), 

Experience of Cognitive Intrusion in Pain (ECIP), and Hospital Anxiety 

Depression Scale (HADS). In addition, the Perseverative Thinking Questionnaire 

(PTQ) was administered to provide a more transdiagnostic measure of repetitive 

negative thinking than the ECIP. The revised 21-item Pain Metacognitions 

Questionnaire (PMQ) was also administered, scored on a 4 point Likert scale from 

0-3 (see Appendix G for final scale). 

 

4.4.2.2.1 Perseverative Thinking Questionnaire 

The Perseverative Thinking Questionnaire (PTQ) 185 is a 15-item scale assessing 

various aspects of rumination and worry, including three subscales: core 

characteristics (e.g. “The same thoughts keep going through my mind again and 

again”), unproductiveness (e.g. “I keep asking myself questions without finding an 

answer”), and capturing mental capacity (e.g. “My thoughts prevent me from 

focusing on other things”). Using a 4-point Likert scale, PTQ scores range from 0-

60 with higher scores indicating worse rumination. The PTQ has been validated in 

numerous samples, with high reliability of Cronbach’s α = .95 for the full scale 

and subscales ranging from α = .77 α = .94. 185 The PTQ was used to establish 

convergent validity. 

 

4.4.2.3 Procedure 

The same procedures used to recruit the MTurk sample in Phase 1 were repeated, 

with data collected online using QualitricsTM. Since retest reliability was not 

sought, the measures were only completed once by each participant.  
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4.4.2.4 Analysis 

4.4.2.4.1 Rasch analysis of item functioning 

The same Rasch analysis procedures described in Phase 1 were repeated to 

validate the findings of the initial analysis. 

 

4.4.2.4.2 Construct validity 

The same procedures used to assess convergent and discriminant validity in Phase 

1 were repeated, however with the slightly different battery of measures described 

above. Criterion validity was also sought by testing whether the PMQ was able to 

predict clinical levels of PC according to data showing a score of 24 on the PCS 

best identifies ‘patient’ status. 262 The sample was dichotomised into those above 

and below this cut-off. A one-way analysis of variance was then conducted in 

SPSS to test whether there was a difference between high and low catastrophising 

groups on PMQ scores for both subscales.  

Further evidence of construct validity was sought using multiple hierarchical 

regression to test whether the PMQ would uniquely predict PC once other related 

variables were controlled. Predictor variables were entered into a SPSS regression 

equation in five blocks: (1) demographics (age, gender, marital status, 

compensation status, work status, education, pain duration); (2) pain intensity and 

interference (BPI); (3) emotional distress (HADS); (4) cognitive intrusion (ECIP) 

and perseverative thinking (PTQ); (5) pain metacognition (PMQ).  

 

4.4.2.4.3 Identification of cut-off scores 

Receiver Operating Characteristic (ROC) curve analysis was used to estimate 

preliminary cut-off thresholds for clinically meaningful scores on the two PMQ 

sub-scales based on their ability to predict clinical levels of PC. This was defined 

as scores of 24 and above on the PCS. 262 ROC curves are commonly used to 

analyse and visualise the ability of screening tests to accurately predict 
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dichotomous conditions, such as diagnostic status, by plotting a test’s sensitivity 

against 1-sensitivity. 409,410 The area under the ROC curve (AUC) varies between 

.5 (depicting a test that is no better than chance at identifying the disorder), and 1.0 

(depicting a perfect test that has 100% sensitivity and 100% specificity) 411. The 

AUC was calculated in MedCalc for Windows, version 17.7.2 (MedCalc Software, 

Ostend, Belgium). Following convention, a p-value < .05 for the AUC indicates it 

is significantly different from chance (.5) and the test can therefore distinguish 

between cases and non-cases. 412 

Calculating cut-off scores involves balancing sensitivity and specificity. A 

common method that gives equal weight to sensitivity and specificity involves 

finding the point on the ROC curve that has the maximum vertical distance from 

the diagonal chance line, which is termed the Youden index (J). 413 Depending on 

the risks associated with false positives and false negatives, sensitivity or 

specificity can also be prioritised. Since the clinical application of the PMQ would 

likely involve further assessment through clinical interview, it was deemed more 

important to flag possible cases rather than avoid over-diagnosis. Therefore, 

sensitivity was prioritised over specificity, with cut-offs selected based on a 

sensitivity closest to 80%. Separate ROC analyses were performed for each PMQ 

subscale. 

 

4.4.3 Results 

4.4.3.1 Sample characteristics 

Almost all the 510 participants included in this sample lived in the United States (n 

= 496, 97.3%), although another six countries were represented. Demographic 

characteristics of the sample are shown in Appendix H, with overall very similar 

characteristics to the initial validation sample. Most participants were female (n = 

306, 60%) and the mean age was 37.5 years (SD = 12.4). The mean pain duration 

was 6.43 years (SD = 7.44). A large proportion were employed (n = 362, 71%) and 

most were not involved in compensation claims (n = 449, 88%). The most 

common site of pain was the lower back (n = 305, 59.8%). Mean scores of the 

sample on the pain and psychological outcomes described above are presented in 

Table 4.6, with similar symptom levels as observed in the initial validation sample.   
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Table 4.6. Means, standard deviations and Cronbach’s coefficient alphas of 
outcome measures for second validation sample (N = 510)  

Outcome Mean SD Interpretation α  

Positive pain metacognitions (PMQ-P) -0.73 1.98 - .88  

Negative pain metacognitions (PMQ-N) 0.29 1.51 - .87  

Pain intensity (BPI-P) 4.97 1.66 Moderate381 .80  

Pain interference (BPI-I) 4.73 2.47 - .92  

Pain Catastrophising (PCS) 26.27 10.75 Clinical262 .93  

Cognitive intrusion of pain (ECIP) 27.75 15.33 - .97  

Perseverative thinking (PTQ) 29.60 7.61 - .96  

Depression (HADS-D) 6.72 4.29 Sub-clinical408 .82  

Anxiety (HADS-A) 9.09 4.66 Clinical408 .82  

Note. PMQ scores are expressed in logits rather than raw scores. 
 
 

4.4.3.2 Rasch analysis of item functioning 

Rasch analysis was conducted using the data from 510 persons. Table 4.7 shows 

the average item endorsability thresholds and fit statistics for each subscale. 

Replicating the previous analysis, the positive subscale items were relatively hard 

to endorse, with mean (SD) person agreeability -.72 (1.56) logits (range = -5.02 to 

3.29 logits) less than the mean item endorsability 0 (.74) logits (range = -1.56 to 

.84 logits). The negative subscale items were comparable with mean person 

agreeability .20 (1.28) logits (range = -4.74 to 5.15 logits) and mean item 

endorsability 0 (.60) logits (range = -.86 to 1.03 logits). Fifteen persons (3%) 

registered a minimum score on the positive subscale and six persons (<1%) 

registered a maximum score. Two (<1%) persons registered a minimum score on 

the negative subscale and seven (1%) persons registered a maximum score. These 

findings supported the suggestion that floor and ceiling effects are negligible. 
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Table 4.7. Categorical order, item endorsability thresholds and fit statistics for the 
revised 21-item version of the Pain Metacognitions Questionnaire (N=510) 

Positive Metacognitions Subscale 

Item  Threshold  Score SE Infit Outfit 

12 My pain won’t sneak up on me as 
long as I keep thinking about it. 

0.84 505 0.08 1.04 1.06 

8 My pain would get worse if I didn’t 
think about it a lot. 

0.75 519 0.08 0.90 0.88 

11 Focusing on the bad things about my 
pain helps me to enjoy the good 
things more. 

0.73 523 0.08 1.08 1.07 

5 Thinking a lot about my pain protects 
me from getting injured. 

0.25 602 0.08 0.93 0.92 

13 Thinking a lot about my pain helps 
me to cope with it. 

0.22 607 0.08 0.85 0.87 

16 Thinking about my pain helps me to 
understand myself better. 

-0.14 668 0.08 0.94 0.94 

1 My pain won’t improve unless I 
analyze it. 

-0.43 715 0.08 1.03 1.04 

10 Analyzing my pain prepares me for 
the worst. 

-0.67 755 0.08 0.95 0.97 

2 When I’m thinking about my pain I’m 
trying to problem solve it. 

-1.56 900 0.08 1.25 1.24 

Negative Metacognitions Subscale 

Item  Threshold  Score SE Infit Outfit 

20 I don't try to stop thinking about my 
pain because my thoughts seem to 
have a life of their own. 

1.03 632 0.07 1.26 1.35 

18 When I start thinking about my pain, 
it’s impossible to stop 

0.69 703 0.07 0.97 0.97 

26 I make my pain worse by analyzing it 0.56 729 0.07 1.00 1.03 

39 I get caught in a vicious cycle of 
thinking about my pain and then 
thinking about how I wish I co... 

0.43 756 0.07 0.90 0.90 

40 When I find myself brooding on my 
pain, it starts me thinking about how 
I’m just making things worse. 

0.19 803 0.07 0.82 0.82 

38 I worry about the negative effects of 
thinking too much about my pain. 

0.04 832 0.07 0.94 0.95 

21  Thinking about my pain all the time 0.03 834 0.07 1.26 1.23 
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makes me feel depressed 

33 I must block out my thoughts about 
pain.     

-0.04 847 0.07 1.07 1.08 

24  I would be less anxious if I didn't 
focus on my pain as much 

-0.5 932 0.07 0.96 0.96 

23  I feel stressed if I think a lot about 
my pain. 

-0.78 981 0.08 0.84 0.81 

22  I’d be happier if I stopped thinking 
about pain. 

-0.79 984 0.08 0.93 0.91 

36 It’s important to control my thoughts 
about pain. 

-0.86 996 0.08 0.95 0.97 

Note. Negative item thresholds represent items that are easier to endorse, and positive 
thresholds represent items that are more difficult to endorse. SE=standard error of 
measure; score=raw score out of 1,530 (possible score of 3 × 510 people); Threshold = 
item endorsability threshold (expressed in logits); infit and outfit expressed as mean 
square (chi-square-based fit statistic). 

 

Item 20, the hardest to endorse item on the negative subscale, demonstrated slight 

underfit but all other items functioned well. Visual inspection of the PCA 

correlation matrices for each of the subscales revealed no meaningful patterns in 

the data and contrast eigenvalues of 1.8 and 1.9 for the positive and negative 

subscales respectively suggested unidimensionality. No evidence of local 

dependence was noted suggesting no redundancy in the items. 

Internal consistency reliability was maintained with person separation indices of 

.86 and .87 replicated for the positive and negative metacognitions subscales 

respectively. Analysis of DIF revealed no meaningful biases. Overall, these 

findings support the refinement of the draft items to form two subscale measures 

of positive and negative metacognitions. 

 

4.4.3.3 Construct validity 

Correlations between the validation measures described above and the two 

subscales of the PMQ are shown in Table 4.8. Providing evidence of convergent 

validity, both subscales significantly positively correlated with measures of pain 

intensity, pain interference, PC, pain cognitive intrusion, perseverative thinking, 

depression and anxiety, as expected, although not so strongly as to suggest scale 
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redundancy (r = .1 - .56). These were mostly significant at a conservative alpha 

level of p < .001. Providing evidence of discriminant validity, the positive PMQ 

subscale did not correlate with a priori unrelated demographic variables: country 

(r = .02, p = .62), marital status (r = -.06, p = .18), and education level (r = .07, p = 

.12). The negative PMQ scale was also uncorrelated with country (r = .05, p = .30) 

and marital status (r = -.04, p = .39), although it was very weakly associated with 

education (r = -.01, p = .86).  

Providing evidence of criterion validity, the PMQ predicted pain catastrophising 

‘patient’ status. 262 For positive metacognitions, significant ANOVA results 

[F(1,508) = 35.22, p < .001] showed people with high catastrophising scored 

higher on the PMQ (M = -0.31, SD = 1.97) than people with low catastrophising  

(M = -1.33, SD = 1.83). For negative metacognitions, significant ANOVA results 

[F(1,508) = 89.62, p < .001] showed people with elevated catastrophising scored 

higher on the PMQ (M = 0.78, SD = 1.51) than people with low catastrophising  

(M = -0.41, SD = 1.21). 

Further evidence of construct validity was provided by the ability of pain 

metacognition to predict unique variance in pain catastrophising. As shown in 

Table 4.9, hierarchical multiple regression showed that the PMQ predicted a 

further 5% of pain catastrophising when a range of demographic, pain and 

psychological variables were controlled (R2 change = .05, p < .001).
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Table 4.8. Correlations between the Pain Metacognition Questionnaire and validation measures in further validation sample (N = 510) 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 

Positive pain metacognitions (PMQ-P) –        

Negative pain metacognitions (PMQ-N) .35*** –       

Pain intensity (BPI-P) .23** .26*** –      

Pain interference (BPI-I) .19*** .42*** .66*** –     

Pain catastrophising (PCS) .35*** .56*** .41***xx .55*** –    

Pain intrusion (ECIP) .24*** .51*** .38*** .62***xx .67*** –   

Perseverative thinking (PTQ) .21*** .52*** .19*** .37*** .50*** .63***xx –  

Depression (HADS-D) .10* .34*** .35***xx .62*** .41*** .50*** .48***z – 

Anxiety (HADS-A) .19*** .45*** .27***xx .51***z .51***xx .58***xx .68***xx .64*** 

* p < .05 (two-tailed). ** p < .01 (two-tailed). *** p < .001 (two-tailed)
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Table 4.9. Hierarchical regression analysis showing the unique contribution of pain 

metacognition to predicting pain catastrophising (N = 510) 

Predictor variables R2 ∆R2 ∆F Beta 

Step 1 .05 .05 F(7,502) = 3.64**  

    Age    -.01 

    Gender    .51 

    Marital status    -.32 

    Compensation    -.28 

    Work status    .15 

    Education    -.89** 

    Pain duration    -.07 

Step 2 .32 .28 F(2,500) = 102.00***  

    Pain intensity (BPI-P)    .80* 

    Pain interference (BPI-I)    .33 

Step 3 .40 .08 F(2,498) = 31.34***  

    Depression (HADS-D)    -.05 

    Anxiety (HADS-A)    .29* 

Step 4 .52 .12 F(2, 496) = 63.79***  

    Perseverative thinking (PTQ)    .00 

    Cognitive intrusion (ECIP)    .26*** 

Step 5 .57 .05 F(2,494) = 28.31***  

    Positive metacognition (PMQ-P)    .70*** 

    Negative metacognition (PMQ-N)    1.46*** 

* p < .05 (two-tailed). ** p < .01 (two-tailed). ***p < .001 (two-tailed). 
 
 

4.4.3.4 Identification of cut-off scores 

The ROC curve analyses yielded significant AUC for both PMQ subscales, 

showing people with clinical levels of catastrophising had higher positive 

metacognitions than those with non-clinical catastrophising 65% of the time (95% 

CI .61-.70, SE = 0.02, p < .0001). Similarly, people with clinical levels of 

catastrophising had higher negative metacognitions than those with non-clinical 

catastrophising 74% percent of the time (95% CI .70-.78, SE = 0.02, p < .0001). 

The Youden index suggested a cut-off for the positive metacognitions subscale of 
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>12 (J = 0.22, sensitivity = 49.8%, specificity = 72.5%), as depicted by a white 

circle on the ROC curve in Figure 4.2. However, prioritising sensitivity over 

specificity suggests a PMQ-P score of >9 (sensitivity = 76.9%, specificity = 

42.6%), provides a better cut-off, as shown in Table 4.10. 

 

 

Figure 4.2. Receiver Operating Characteristic (ROC) curve and 95% CI for positive 

subscale of the Pain Metacognitions Questionnaire (PMQ-P). 

 

Table 4.10. Coordinates of the ROC curve for values of the Pain Metacognitions 

Questionnaire, positive subscale (PMQ-P) 

Score (PMQ-P) Sensitivity 95% CI Specificity 95% CI 

>0 98.33 96.1 - 99.5 4.74 2.3 - 8.5 

>2 94.65 91.5 - 96.9 11.37 7.4 - 16.5 

>5 89.63 85.6 - 92.8 19.91 14.7 - 25.9 

>7 85.62 81.1 - 89.4 27.01 21.1 - 33.5 

>8 81.61 76.7 - 85.8 31.75 25.5 - 38.5 

>9 76.92 71.7 - 81.6 42.65 35.9 - 49.6 
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>12 49.83 44.0 - 55.6 72.51 66.0 - 78.4 

Note. Clinical levels of pain catastrophising (PCS>24), n=299; non-clinical 
catastrophising, n=211.  
 
For the negative metacognitions subscale, the Youden index suggested a cut-off of 

>19 (J = 0.40, sensitivity = 69.6%, specificity = 70.1%), as depicted by a white 

circle on the ROC curve in Figure 4.3. However, prioritising sensitivity over 

specificity suggests a PMQ-N score of >18 (sensitivity = 77.6%, specificity = 

59.7%) provides a better cut-off, as shown in Table 4.11. 

 

 
Figure 4.3. Receiver Operating Characteristic (ROC) curve and 95% CI for negative 

subscale of the Pain Metacognitions Questionnaire (PMQ-N). 

 

Table 4.11. Coordinates of the ROC curve for values of the Pain Metacognitions 

Questionnaire, negative subscale (PMQ-N) 

Score (PMQ-N) Sensitivity 95% CI Specificity 95% CI 

>0 99.67 98.2 - 100.0 0.47 0.01 - 2.6 

>12 94.98 91.9 - 97.2 20.85 15.6 - 27.0 

>14 90.64 86.8 - 93.7 31.75 25.5 - 38.5 

>16 85.28 80.8 - 89.1 40.76 34.1 - 47.7 
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>17 82.27 77.5 - 86.4 50.24 43.3 - 57.2 

>18 77.59 72.4 - 82.2 59.72 52.8 - 66.4 

>19 69.57 64.0 - 74.7 70.14 63.5 - 76.2 

 
 

4.4.4 Phase 2 Discussion 

Results from Study 3 show that the shortened 21-item PMQ retained excellent 

psychometric properties when tested in another large internet sample of people 

reporting chronic pain. Tests of construct validity were replicated and extended, 

with evidence that the PMQ predicts clinical levels of catastrophising and also 

uniquely predicts PC when several other variables are controlled. Finally, the 

provision of preliminary cut-offs for clinically meaningful scores on the PMQ 

pave the way for its use in both research and clinical settings. 

 

4.5 General discussion 

This study aimed to develop a psychometrically sound self-report measure of 

unhelpful metacognitions underlying pain-related rumination, thereby 

operationalising a new variable to target in pain research and treatment. Worry and 

rumination are key psychological processes underlying pain catastrophising, which 

is strongly linked to negative pain and health outcomes. 78 Metacognitions, or 

beliefs about thinking, have been shown to drive worry and rumination in people 

with anxiety and mood disorders, 205 suggesting they may underlie similar 

processes in people with pain. However, despite the existence of a generic self-

report measure of metacognition, 364 there is no instrument tailored to the pain 

experience that also encompasses beliefs pertaining to both anxiety-related worry 

and depressogenic rumination. This study therefore filled this research-practice 

gap, showing it is possible to reliably measure pain metacognitions with a self-

report instrument. 

The resulting Pain Metacognitions Questionnaire (PMQ) is a 21-item bi-

dimensional scale comprising a 9-item positive metacognition subscale (PMQ-P) 

measuring the extent to which people believe thinking a lot about their pain is 
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helpful, and a 12-item negative metacognition subscale (PMQ-N) measuring how 

uncontrollable and damaging people believe their thinking about pain to be. Both 

types of metacognition are unhelpful due to their tendency to facilitate worry and 

rumination. The scales have good internal consistency reliability (PSI = .86, .87 

respectively) and test-retest reliability (r = .76, .72, respectively), as well as 

minimal floor and ceiling effects, making them suitable for use in both research 

and clinical settings. As predicted, they also correlate with measures of pain 

intensity, disability, catastrophising, perseverative thinking, cognitive intrusion of 

pain, fear of pain, depression, anxiety, metacognition and mindfulness (negative 

correlation). These associations were mostly of moderate strength, providing good 

evidence of construct validity but not redundancy. Based on its ability to predict 

clinical levels of pain catastrophising, a PMQ-P score >9 or PMQ-N score >18 is 

likely to be clinically meaningful. 

The two-dimensional nature of the PMQ is consistent with metacognitive theory, 

which describes attitudes towards cognition as falling into distinct positive and 

negative categories. 205,359 It also reflects previously published qualitative results 

from Study 1. 389 The fact that these qualitative interviews were informed by 

metacognitive theory probably influenced this dimensionality in that participants 

were asked about their perceptions of the positive and negative aspects of 

rumination/worry about pain. The PMQ’s dimensionality also mirrors the factor 

structure of a similar disorder-specific self-report measure of metacognition for 

people with chronic fatigue syndrome. 222 Although the PMQ’s bi-dimensionality 

rules out the convenience of a single full-scale score, it may be helpful in future 

clinical applications of the scale. For example, Metacognitive Therapy (MCT), 

although so far untested in people with chronic pain, targets positive and negative 

metacognitions in different ways, 206 making the structure of the PMQ useful in 

any future trials of MCT for people with pain. 

Rasch analysis showed that participants found it harder to endorse positive 

metacognitions than negative ones. This is also consistent with MCT literature 

showing that in clinical settings it is often harder to elicit positive metacognitions; 

therefore negative metacognitions are targeted first in MCT to allow time for 

meta-cognitive awareness to develop before positive beliefs about 

worry/rumination become more apparent. 206 Considering this, it is unsurprising 
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that people found it somewhat difficult to endorse positive metacognitions with a 

self-report questionnaire. The PMQ was nevertheless able to assess these beliefs 

with minimal floor effects, suggesting it remains a valid measure of positive 

metacognitions. 

Many of the metacognitions reflected in the PMQ items also echo existing 

theoretical models of pain-related worry. For example, item 2 of the final scale 

(see Appendix G) describes thinking about pain as a form of problem-solving. 

This is consistent with the misdirected problem solving model of pain-related 

worry, which sees worry as an attempt to solve the problem of how to relieve 

persistent pain. 195 Items 1 and 4 are also consistent with this model in that they 

describe thinking about pain as a strategy to resolve pain or prevent it from getting 

worse. Similarly, items 6, 8 and 9 characterise worry/rumination as a form of 

coping, which is consistent with research depicting pain catastrophising as a 

coping behaviour, 86 as well as more recent functional analytic accounts of worry 

about pain as a self-regulation strategy aimed at reducing emotional distress. 178 

Item 3 depicting worry/rumination as a strategy to prevent injury is consistent with 

a commonsense model of pain-related fear, linking avoidance behaviour to 

representations of pain as a sign of structural damage. 202 Similarly, the 

uncontrollability of worry/rumination captured by items 10 and 11 the negative 

subscale is consistent with models of hypervigilance 414 and cognitive intrusion, 383 

which depict pain-related stimuli, including thoughts, as difficult to disengage 

from. 

The research reported here has several strengths, including the fact that it used a 

rigorous evidence-based approach to scale development. While many self-report 

measures are drafted based on theory and expert opinion, 387 items for the PMQ 

emerged out of rich qualitative data as well as theory. Secondly, the two validation 

studies employed large samples that were well powered and largely comprised 

people with chronic pain rather than being non-clinical cohorts. Thirdly, the 

psychometric evaluation of PMQ data employed rigorous Rasch analysis based on 

Item Response Theory (IRT), which has several advantages over Classical Test 

Theory (CTT) techniques such as factor analysis. For example, IRT allows for a 

more thorough analysis of individual item functioning as well as producing true 

interval-level scales rather than ordinal scales produced in CTT. 388 The IRT 
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techniques used here also allowed for a data-driven approach to optimising 

response format, with the final 4-point Likert scale derived from an analysis of 

how participants used the scale. Finally, this study involved two phases or 

validation, with the final version of the scale tested in a fresh sample rather than 

relying on a single sample as is common during initial validation of new scales 

using exploratory factor analysis. 

However, this study is not without limitations. Firstly, while the qualitative scale 

development sample (Study 2, Chapter 3) was a pain clinic sample that is 

representative of many other clinical samples, the validation samples employed 

internet samples which had lower pain intensity and disability than many pain 

clinic samples, 415 despite their clinical levels of catastrophising. This may limit 

generalisability of results and highlights the need to validate the PMQ in other 

samples with chronic pain disorders, such as those found in treatment settings 

where pain diagnoses are assessed by health professionals rather than merely self-

reported. Furthermore, present results are susceptible to the biases inherent in all 

studies using self-report, such as social desirability bias, recall bias and context 

effects. 388  

Another significant limitation, which highlights the need for further research, is 

the fact that these three linked studies used cross-sectional designs, 

notwithstanding the test-retest analysis. This means it is unclear whether the PMQ 

is sensitive to treatment-related changes in pain metacognitions and therefore 

whether it can be used as an outcome measure in intervention research. Future 

validation studies could address this by collecting pre- and post-intervention data, 

particularly during psychological or multidisciplinary treatments that aim to 

reduce pain-related rumination and catastrophising. An important question is 

whether changes in pain catastrophising are associated with changes in pain 

metacognition (PMQ). Future research using prospective designs is needed to 

answer this. Prospective research is also needed to refine estimates of clinically 

meaningful cut-offs since the present suggestions should be considered 

preliminary and subject to revision. 

More broadly, prospective research is needed to test the theoretical model that 

underlies this new measure, namely a metacognitive model of pain-related 

rumination. In metacognitive theory, unhelpful positive and negative 
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metacognitions function as risk factors for subsequent worry/rumination and 

indeed evidence in psychopathology literature supports this. 209 Future research 

should therefore test whether baseline PMQ scores predict future episodes of pain 

rumination or pain catastrophising, as would be expected. A precursor to this could 

also be to test whether metacognition moderates the relationship between pain 

intensity and rumination/worry, as would be expected according to metacognitive 

theory. Lastly, an obvious avenue for future research based on this theoretical 

work is the development of interventions targeting metacognitions, such as a form 

of MCT for people with elevated pain catastrophising. Present findings suggest 

this is warranted and that metacognition is a promising future treatment target. 

In summary, this study shows that pain-related metacognitions can be validly and 

reliably measured using a new self-report instrument. The PMQ can be used in 

clinical and research settings and operationalises a psychological variable that 

warrants further investigation as a potential new treatment target in pain research. 

This has the potential to improve the efficacy of interventions for outcomes such 

as pain catastrophising and other forms of pain-related distress.
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Chapter 5 Study 4 – Rumination 
mediates between pain 
intensity and 
catastrophising most 
strongly when unhelpful 
metacognitions are high: A 
moderated-mediation 
analysis in adults with 
chronic non-cancer pain 

 

Chapter Linking Statement 

The previous study developed and validated a new measure of pain-related 

metacognition. This was a prerequisite for being able to conduct quantitative 

research into the relationship between metacognition and other pain outcomes. The 

following chapter therefore uses this scale to test how metacognition relates to PC, 

the key pain construct of interest in this body of research given its well-

documented association with negative pain outcomes. In particular, this scale is 

used to empirically test a model of how pain-related metacognition relates to pain 

intensity, repetitive negative thinking and PC. Developing and testing a theoretical 

model of pain-related metacognition is one of the main aims of this thesis since it 

paves the way for future treatment research that integrates metacognitive 

components and optimises PC interventions using a person-centred approach. 
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5.1 Abstract 

Objectives: Pain catastrophising (PC) is linked to a range of negative pain, health 

and treatment outcomes, although debate continues about how best to define and 

treat it, since most interventions produce only modest benefit. This study aimed to 

contribute to the theory-driven development of these treatments by exploring the 

role of rumination in PC, along with the higher order beliefs, called 

metacognitions, that might shape it.  

Methods: A cross-sectional internet sample of 510 people (mean[SD] age = 

37.5[12.4] years; 60% female) with chronic non-cancer pain (≥3 months), who had 

clinically significant levels of PC, completed self-report measures of PC, pain 

intensity, disability, rumination, depression, anxiety, and pain metacognition. 

Regression-based moderated-mediation analysis tested the conditional indirect 

effect of pain intensity on PC via rumination at varying levels of unhelpful pain 

metacognition. 

Results: Rumination partially mediated the effect of pain intensity on PC, 

accounting for 20% of the total effect. This indirect effect was conditional on both 

positive and negative metacognition. Higher levels of both forms of unhelpful 

metacognition strengthened the indirect effect, which was only significant above 

the 50th percentile for positive metacognitions or above the 60th percentile for 

negative metacognitions. 

Discussion: Both strongly believing that thinking about pain helps one to solve 

problems or cope with pain (positive metacognition), or that rumination is harmful 

and uncontrollable (negative metacognition) increases the amount one ruminates 

as pain increases, which is associated with increased PC. Identifying and 

modifying these unhelpful pain metacognitions may improve treatments for PC 

and thereby chronic pain generally.
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5.2 Introduction 

Pain catastrophising is one of the most widely studied psychological variables in 

pain science, given its strong prospective links with negative pain and health 

outcomes 78,93,95 as well as poorer treatment response. 118 Pain catastrophising is 

often defined as an exaggerated negative mental set brought to bear during actual 

or anticipated pain, although affective and behavioural components are also 

involved. 79 The exact nature of PC remains contested, reflected by the lack of a 

unifying theory linking the various theoretical models of PC together, from 

appraisal-based formulations to interpersonal accounts such as the communal 

coping model. 82 

Compounding this theoretical plurality is the fact that a range of different 

interventions can treat elevated PC. A recent meta-analysis of 79 controlled trials 

targeting PC found at least nine different interventions showed efficacy (see Study 

1). 380 While treatments combining Cognitive Behaviour Therapy (CBT) and 

exercise seem to perform best, evidence quality is moderate and most treatments 

only produce a modest effect that may not be clinically meaningful. This suggests 

the need to develop more effective and efficient interventions for PC, which might 

include different targeted interventions for different PC sub-types. 192,416 However 

such treatment development must be theory driven, since the proliferation of 

pragmatic mixes of treatment components has failed to improve the efficacy of 

psychological interventions for chronic pain more generally. 120 

The present study aims to address this question by re-examining the PC construct 

and, in particular, the role of rumination and related moderators. Rumination is 

one of three facets of PC measured by the dominant Pain Catastrophising Scale 

(PCS), 83 a facet derived from early research suggesting worry and hypervigilance 

were the defining features of PC. 84 Supporting this, validation of the PCS showed 

that rumination accounts for most of its variance 83 and some authors have argued 

that PC should be seen predominantly as a form of repetitive negative thinking, 

encompassing worry and rumination generally. 178 This view portrays PC as 

problematic because of its perseverative nature rather than because certain 

distorted or unhelpful pain beliefs cause distress. 
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Interrupting the perseverative process may involve novel treatment targets and 

interventions. While unhelpful beliefs are most commonly targeted with cognitive 

restructuring components of CBT, 88 perseverative thinking is largely engaged and 

maintained by higher order beliefs called metacognitions, according to 

metacognitive theory. 204,205 For example, implicitly held positive metacognitions, 

such as “worrying helps me to solve problems”, promote perseveration by 

ascribing it a useful role. Negative metacognitions, such as “my worry is 

dangerous for me”, may also fuel perseveration by triggering worry about worry 

(meta-worry). This model of repetitive negative thinking has been widely 

validated in the psychotherapy literature, with the associated intervention – 

Metacognitive Therapy (MCT) 206 – effective in treating a wide range of anxiety 

and mood disorders. 224 Other metacognitively-informed interventions, such as 

Acceptance and Commitment Therapy (ACT) and Mindfulness-Based Stress 

Reduction (MBSR), also have well-established efficacy, including for pain 

populations, 229 and for PC in particular. 135,136 However metacognitive beliefs are 

not targeted by these interventions as explicitly as in MCT. 

Despite the efficacy of MCT in treating pathological worry and rumination, 

metacognition has received little attention in pain research. 358 The exception is a 

recent study showing positive metacognitions mediate the relationship between 

neuroticism and PC, 228 and a qualitative study documenting positive and negative 

metacognitions in people with chronic low back pain. 389 The present study 

therefore attempted to test a model of how rumination and metacognition are 

related to PC. Given the dominance of rumination in predicting variance in the 

PCS, we expected rumination to mediate the relationship between pain intensity 

and PC (Hypothesis 1). Secondly, since metacognitions are moderators of 

perseverative thinking in psychopathology samples, 205 we predicted that the same 

would apply in a pain sample. Specifically, we predicted that pain intensity would 

have an indirect effect on PC via rumination, but that this effect would be 

moderated by both positive and negative metacognition (Hypothesis 2). That is, 

stronger unhelpful metacognitive beliefs about pain-related thinking should be 

associated with more rumination and therefore higher levels of catastrophising. 
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5.3 Materials and Methods 

5.3.1 Participants 

Data for this study were collected during the second validation phase of the Pain 

Metacognitions Questionnaire (see Study 3, Chapter 4). An internet sample of 

adults with chronic pain (N=510) was recruited through Amazon Mechanical Turk 

(MTurk), an online labour market for low cost tasks that can be completed 

electronically. It has been reliably used in social science and pain research, 383 with 

participants shown to be more demographically diverse than the university 

undergraduate samples and general internet samples that are often used. 384,385  To 

be eligible, participants needed to be ≥18 years old, reside in a country where 

English is an official language, and report having a chronic pain condition (≥3 

months duration). Participants with less than moderate pain, defined as a pain 

intensity of less than three on a 0-10 numerical rating scale, 381 were screened out. 

 

5.3.2 Measures 

The following self-report questionnaires were used, which are described in detail 

in Chapter 4: Brief Pain Inventory (BPI), 363 Pain Catastrophising Scale (PCS), 83 

Perseverative Thinking Questionnaire (PTQ), 185 and the new Pain Metacognitions 

Questionnaire (PMQ), whose development and validation was the subject of Study 

3 (Chapter 4). The Hospital Anxiety and Depression Scale (HADS) 365 was 

administered to test for confounds in the sensitivity analyses described below.  

Demographic data gathered in Study 3 were also used in sensitivity analyses. 

These included: age, gender, marital status, work status, compensation status, 

education level, and pain duration. 

 

5.3.3 Procedure 

This study received ethical approval from the Western Australian Department of 

Health (SMHS 2014-079) and Curtin University (HR23/2015). Recruitment took 

place from September to October 2016. Participants responding to an online 
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advertisement on MTurk were directed to a study link within the QualtricsTM 

platform, 366 which contained participant information, informed consent questions, 

inclusion criteria screening questions, and online versions of the measures 

described above. Each measure was presented in a separate screen and participants 

were required to answer all questions to progress through the survey. Participants 

were free to withdraw at any time and were paid US$2 to participate. 

 

5.3.4 Statistical Analysis 

All data were analysed in IBM SPSS Statistics 24 for Macintosh. 406 Simple 

descriptive statistics were planned for sample demographics, along with bivariate 

Pearson correlations to quantify associations between variables. Two mediation 

models were also tested using the PROCESS macro for SPSS, 417 a tool for 

conducting path analysis using ordinary least squares regression. PROCESS uses 

bias-corrected bootstrap confidence intervals for inference about indirect effects, 

overcoming vulnerabilities to irregular sampling distributions that are common in 

least squares regression. 417 PROCESS has been found to produce equivalent 

results to structural equation modelling (SEM) for observed variable models such 

as those tested here. 418 

Two predefined models were used to test the mediation hypotheses above. The 

simple mediation model of the relationship between pain intensity and PC via 

rumination (H1) was tested with PROCESS model 4, 417 as depicted in in Figure 

5.1. To test the moderated-mediation model – also called a conditional process 

model –PROCESS model 7 was used, as depicted in Figure 5.2. This tested 

whether the indirect effect of pain intensity on PC via rumination was conditional 

on pain metacognition (H2). Separate models were tested with positive 

metacognitions and negative metacognitions as the moderator since they represent 

separate dimensions of the PMQ. A confidence interval of 95% and 10,000 bias 

corrected bootstrap samples were used for all PROCESS tests. Sensitivity analysis 

was also performed by simultaneously entering several possible confounding 

variables as covariates into the PROCESS model: age, gender, marital status, 

compensation status, work status, pain duration, functional disability, depression 

and anxiety.  
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Figure 5.1. Statistical diagram of the simple mediation model 

 

 

 

Figure 5.2. Statistical diagram of the moderated mediation model 

 

5.4 Results 

5.4.1 Sample characteristics 

As described in Study 3, of the 635 people who began the survey, 109 were 

screened out for not meeting inclusion criteria and 51 only provided partial 

responses. This left 510 participants included in the final sample. Almost all 

resided in the United States (n=496, 97.3%), although another six countries were 

represented. Detailed demographic characteristics of the sample were reported in 
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Chapter 4. Most participants were female (n=306, 60%) and the mean age was 

37.5 years (SD = 12.4). The mean pain duration was 6.43 years (SD = 7.44). A 

large proportion were employed (n=362, 71%) and most were not involved in 

compensation claims (n=449, 88%). All participants had non-cancer pain and the 

most common site of pain was the lower back (n=305, 59.8%). Average scores of 

the sample on variables in the conditional process model are presented in Table 

5.1. 

 

Table 5.1. Means, standard deviations and reliability of measures in mediation 

models (N = 510)  

Outcome Mean SD Interpretation α  

Positive pain metacognitions (PMQ-p) 11.36 5.26 - .88  

Negative pain metacognitions (PMQ-n) 19.66 6.11 - .87  

Pain intensity (BPI) 4.97 1.66 Moderate a .80  

Pain Catastrophising (PCS) 26.27 10.75 Clinical b .93  

Perseverative thinking (PTQ) 29.60 7.61 - .96  

Note. a According to criteria suggested by Anderson 381; b According to criteria suggested 
by Scott et al. 262. α: internal consistency reliability using Cronbach’s coefficient.  
 
 

5.4.2 Correlations 

There were significant, mostly moderate, associations between all variables in the 

specified model, as shown in Table 5.2. 

 

Table 5.2. Bivariate Pearson correlations between observed variables (N = 510) 

Variable 1. 2. 3. 4. 

Positive pain metacognitions (PMQ-P) –    

Negative pain metacognitions (PMQ-N) .35*** –   

Pain intensity (BPI-pain) .23** .26*** –  

Pain catastrophising (PCS) .35*** .56*** .41***xx – 

Perseverative thinking (PTQ) .21*** .52*** .19*** .50*** 

* p < .05 (two-tailed). ** p < .01 (two-tailed). *** p < .001 (two-tailed) 
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5.4.3 Mediation 

Results of the simple mediation model (Figure 5.1) are summarised in Table 5.3. 

Supporting Hypothesis 1, the bias-corrected bootstrap confidence interval for the 

indirect effect did not cross zero, showing a significant mediation effect of pain 

intensity on pain catastrophising via rumination. The direct effect (path c) 

remained significant, indicating partial rather than full mediation. Using the ratio 

of indirect effect to total effect as a measure of effect size, 417 this partial mediation 

effect accounts for 20% of the total effect (95% bootstrap CI 11% to 29%). This 

simple mediation model accounts for 35% of the variance in pain catastrophising 

(R2 = .35, F(2,507) = 137.55, p < .001). 

 

Table 5.3. Results of regression-based mediation model showing the effect of pain 

intensity on pain catastrophising via rumination 

Normal theory test 

Effect (path) Coeff. SE t p LLCI ULCI 

Pain Intensity → Rumination 
(a) 

1.60 0.36 4.41 <.001 0.89 2.31 

Rumination → Pain 
Catastrophising (b) 

0.36 0.03 11.87 <.001 0.30 0.42 

Pain Intensity → Pain 
Catastrophising (c) 

2.30 0.25 9.09 <.001 1.80 2.80 

Bias corrected bootstrap test of indirect effect 

 Effect Boot 
SE 

BootLLCI BootULCI Effect 
size 

Pain Intensity → Rumination 
→ Pain Catastrophising (a x b) 

0.58 0.14 0.31 0.87 .20 

Note. Coeff.: unstandardised regression coefficient; SE: standard error; LLCI: lower level 
of the 95% confidence interval; ULCI: upper level of the 95% confidence interval; Effect 
size: ratio of the indirect effect to the total effect. 
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5.4.4 Moderated Mediation 

Table 4 shows the results of the moderated mediation model (Figure 5.2), using 

positive metacognition as the moderator. The significant coefficients for paths a1, 

b and c, along with the significant interaction effect depicted in path a3, provide 

support for Hypothesis 2. The bias-corrected bootstrap confidence interval for the 

overall model remained above zero (index of moderated mediation = 0.09, SE = 

0.02, Boot LLCI = 0.04, Boot ULCI = 0.14), indicating a significant conditional 

indirect effect. The model remained significant when possible confounds were 

simultaneously added as covariates. Table 5.5 shows the conditional indirect 

effects of pain intensity on catastrophising via rumination at different levels of 

positive metacognition. This highlights that the indirect effect is not significant at 

low levels of positive metacognition (10th and 25th percentiles). Figure 5.3 depicts 

this graphically, showing that the confidence interval is above zero at scores of 11 

and above on the PMQ-P (50th percentile). Therefore, rumination partially 

mediates the relationship between pain and catastrophising, and this effect gets 

stronger the more people see rumination as helpful.  

 
Table 5.4. Ordinary least squares regression coefficients for conditional indirect 

effect of pain intensity on pain catastrophising through rumination, with positive 

metacognition as moderator. 

Outcome → Rumination Pain Catastrophising 

Predictor Path Coeff. SE p Path Coeff. SE p 

Intercept  33.07 4.18 <.01  4.16 1.45 <.01 

Pain Intensity a1 -1.70 0.81 .04 c 2.30 0.25 <.01 

Rumination  - - - b 0.36 0.03 <.01 

Positive Metacognition a2 -0.81 0.33 .02  - - - 

Pain Intensity x Positive 
Metacognition 

a3 .24 0.06 <.01  - - - 

 R2 = .10 R2 = .35 

 F(3,506)=18.69, p < .01 F(2,507)=137.55, p < .01 

Note. Coeff.: unstandardised regression coefficients; SE: standard error. 
 
 

Table 5.5. Conditional indirect effect of pain intensity on pain catastrophising 

through rumination at different values of positive metacognition. 
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Positive Metacognition Percentile Effect Boot SE Boot LLCI Boot ULCI 

4 10 -0.26 0.28 -0.83 0.26 

9 25 0.17 0.18 -0.17 0.52 

11 50* 0.35 0.15 0.07 0.64 

15 75* 0.70 0.13 0.47 0.97 

18 90* 0.96 0.16 0.67 1.30 

Note: * Significant effect; SE: standard error; LLCI: lower level of the 95% confidence 
interval; ULCI: upper level of the 95% confidence interval. Effects are unadjusted for 
covariates. 
 

  

 

Figure 5.3. The conditional indirect effect of pain intensity on pain catastrophising 

through rumination at different values of positive metacognition (with bias-

corrected bootstrap confidence intervals). 

 

Results of the same tests of the moderated mediation model (Figure 5.2), this time 

with negative metacognition as moderator, are shown in Table 5.6. While paths b 

and c were significant, the pain-rumination path (a1) was not. However, the 

interaction path (a3) was significant, showing that negative metacognition 

moderates the pain-rumination relationship. The overall model of conditional 

indirect effect was significant since the bias-corrected bootstrap confidence 

interval did not cross zero (index of moderated mediation = 0.04, SE = 0.02, Boot 

LLCI = 0.00, Boot ULCI = 0.08). This further supports Hypothesis 2 and the 
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model remained significant when possible confounds were simultaneously added 

as covariates. Table 5.7 documents this conditional indirect effect of pain intensity 

on catastrophising via rumination at different levels of negative metacognition, 

which is shown graphically in Figure 5.4. Rumination only mediated between pain 

and catastrophising at high levels of negative metacognition, with the confidence 

interval only above zero for scores of 21 (60th percentile) and above on the PMQ-

N. 

 
Table 5.6. Ordinary least squares regression coefficients for conditional process 

model using negative metacognition as moderator. 

Outcome → Rumination Pain Catastrophising 

Predictor Path Coeff. SE p Path Coeff. SE p 

Intercept  18.12 4.98 <.01  4.16 1.45 <.01 

Pain Intensity a1 -1.73 0.97 .07 c 2.30 0.25 <.01 

Rumination  - - - b 0.36 0.03 <.01 

Negative 
Metacognition 

a2 0.44 0.24 .07  - - - 

Rumination x 
Negative 
Metacognition 

a3 0.11 0.05 .01  - - - 

 R2 = .27 R2 = .35 

 F(3,506) = 61.11, p < .01 F(2,507) = 137.55, p < .01 

Note. Coeff.: unstandardised regression coefficients; SE: standard error; R2: coefficient of 
determination. 
 

 
Table 5.7. Conditional indirect effect of pain intensity on pain catastrophising 

through rumination at different values of negative metacognition 

Negative Metacognition Percentile Effect Boot SE Boot LLCI Boot ULCI 

12 10 -0.13 0.23 -0.60 0.31 

16 25 0.03 0.17 -0.31 0.35 

20 50 0.19 0.12 -0.04 0.44 

23 75* 0.32 0.11 0.11 0.55 

27 90* 0.48 0.14 0.20 0.77 
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Note: * Significant effect; SE: standard error; LLCI: lower level of the 95% confidence 
interval; ULCI: upper level of the 95% confidence interval. Effects are unadjusted for 
covariates. 

 
 

 
Figure 5.4. The conditional indirect effect of pain intensity on pain catastrophising 

through rumination at different values of negative metacognition (with bias-

corrected bootstrap confidence intervals). 

 
 
5.5 Discussion 

This study aimed to develop a model of how rumination and metacognition relate 

to PC in an effort to facilitate theory-driven treatment development. Two 

hypotheses were tested: (1) rumination should mediate the relationship between 

pain intensity and PC given its strong role in predicting variance in the dominant 

scale of PC 83; (2) positive and negative metacognitions should moderate the 

relationship between pain intensity and rumination, based on theory positing these 

higher order beliefs as mental templates guiding how much attention is given to 

threatening internal cues. 204 This moderation was expected to occur alongside the 

mediation effect, so that the indirect effect of pain on catastrophising through 

rumination would be conditional on metacognition. Results supported both 

hypotheses, providing the first known evidence of these relationships. 
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The simple mediation effect involved partial rather than full mediation, suggesting 

the direct path from pain intensity to PC is non-redundant when controlling for 

rumination. This is unsurprising given that the measure of PC used here had three 

subscales, with rumination being just one alongside magnification and 

helplessness. Results suggest that the effect of pain on PC is not solely due to 

rumination. This supports current conceptualisations of PC as a multifaceted 

construct involving a range of cognitive and affective dimensions,78 rather than 

being solely repetitive negative thinking. 178  

Despite early evidence that the rumination subscale of the PCS accounts for most 

of its variance, 83 there are conflicting reports regarding the role of rumination in 

PC. For example, a recent study of 844 treatment-seeking adults with chronic pain 

and similar PC scores to our sample found that the helplessness and magnification 

subscales were most important, uniquely predicting various measures of pain and 

functioning, while the rumination subscale did not. 192 However, in another study 

the same researchers found that reductions in rumination during interdisciplinary 

pain treatment mediated improvements in pain intensity, disability and depression, 

while reductions in magnification were less important in predicting outcomes. 193 

Present findings similarly suggest that targeting rumination in pain interventions 

may be one important way to reduce PC, and thereby improve other pain 

outcomes, 78 but it is not the only way.  

These findings, however, do suggest that reducing PC by attenuating rumination 

should take into account people’s attitudes towards their own thinking, or their 

metacognitions. The significant cross-sectional moderated-mediation models 

tested here suggest that people experiencing pain may be more likely to ruminate 

when they have strong unhelpful pain metacognitions, which may in turn increase 

their PC and associated risk of adverse outcomes,78 although longitudinal data are 

needed to confirm this. This is consistent with metacognitive theory 359 and 

empirical findings. For example, in people with generalised anxiety disorder, the 

more that people believe worry helps them to solve problems or stay organised, the 

more likely they are to engage in pathological worry. 419 Similarly, present data 

suggest the more strongly someone believes that analysing their pain either helps 

them to solve problems, helps them to cope, or protects them from injury, the more 

likely they are to think excessively about their pain. Although not as intuitive, the 
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same occurs for negative metacognitions. The more harmful people believe 

rumination is for their mood or pain, the more they worry about their rumination, 

thereby fuelling the cycle of perseverative thinking. 

Interestingly, the conditional indirect effect was more pronounced for positive 

metacognition than negative metacognition, as shown by the larger area above 

zero in Figure 5.3 than Figure 5.4. In other words, people need to have more 

exaggerated negative metacognitions (PMQ-N of 21, 60th percentile) than positive 

metacognitions (PMQ-P of 11, 50th percentile) for pain intensity to have an 

indirect effect on PC via rumination. This makes sense given that the negative 

items on the Pain Metacognitions Questionnaire (e.g. “I make my pain worse by 

analysing it.”) are not as exaggerated as those in other metacognitive measures 

(e.g. “My worrying could make me go mad”, “My worrying is dangerous for me”) 
364. In a qualitative study of metacognition in people with chronic low back pain, 

some people described modest negative metacognitions (e.g. “Rumination is 

pointless”) as actually motivating adaptive coping behaviours that reduced 

rumination, while only more pronounced negative metacognitions fuelled 

rumination through meta-worry 389. Present findings support this notion that 

negative pain metacognitions are only problematic when very elevated, suggesting 

positive metacognitions should be targeted before negative metacognitions in 

treatment. 

 

5.5.1 Clinical implications and future research 

Indeed, these findings suggest that equipping people living with chronic pain with 

skills to attenuate high levels of unhelpful rumination might be one way to reduce 

their PC and thereby improve other pain outcomes such as pain intensity, 

functional disability, depression and medication misuse. 95 Reducing rumination is 

already a common treatment target in interventions such as CBT, ACT and MBSR 

and this study reinforces the rationale for addressing this. Moreover, present 

findings suggest that explicitly addressing unhelpful metacognitions through 

Socratic dialogue and behavioural experiments 205 could be another way to reduce 

rumination or to treat it more effectively. This is a central component in 

Metacognitive Therapy for anxiety and depression, 206 however MCT has never 
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been studied in people with chronic pain or elevated PC. Our findings provide a 

strong rationale for adapting this treatment for people with chronic pain, given that 

it is in some cases more effective than CBT in treating anxiety and depression, 224  

Just as disorder-specific MCT protocols exist for treating different psychological 

disorders, 206 MCT for chronic pain should be tailored to the pain-specific 

metacognitions found in this cohort. 389 Similarly, the attention-training techniques 

that are integral to MCT may require adaptation given the unique attentional 

demands found in people with chronic pain. 157,420 It is also possible that 

addressing pain metacognitions could be incorporated into existing theoretically 

congruent treatments to increase their efficacy. For example, identifying and 

modifying unhelpful pain metacognitions could be incorporated into newer CBT 

protocols that focus on reducing rumination 374 or mindfulness-based interventions 

that aim to reduce rumination through cognitive decentring. 241 It is likely that 

targeting metacognition will be most relevant to people prone to unhelpful 

rumination, which may in itself be only one subgroup of people with chronic pain 

or perhaps one particular phenotype of PC. Future treatment research is needed to 

explore this.  

 

5.5.2 Limitations 

Along with future treatment studies, further research also needed to overcome 

limitations in the research design used here. Caution is needed in interpreting the 

relationships in our conditional process model, given the cross-sectional nature of 

this study. Mediation models such as this cannot be interpreted as involving causal 

relationships. Future research using prospective designs is needed to determine 

whether, for example, pain has a causal effect on rumination. There is also the 

possibility that variables outside our model accounted for the conditional indirect 

effects. However, to mitigate this risk, we included possible confounding variables 

as covariates in the analyses, which did not nullify the effects. 

The reliance on self-report measures in this study also introduces risks of error 

associated with social desirability responding, general response bias, and recall 

bias. 388 This was lessened by using measures with good psychometric properties, 

all of which demonstrated excellent reliability in this sample. Finally, while our 
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sample was large and provided good statistical power, it was a self-selecting 

internet sample with no independent verification of chronic pain status. Our 

sample had moderate pain and clinically significant PC; however participants 

generally reported less severe symptoms than many people attending 

multidisciplinary pain clinics, 415 which may limit generalisability to tertiary care 

chronic pain cohorts, for example. Future research should therefore replicate these 

findings in other clinical settings such as primary care.  

 

5.5.3 Conclusions 

This study provides the first empirical evidence that rumination mediates the 

relationship between pain intensity and PC. This pathway is strongest in people 

who strongly endorse unhelpful metacognitions about pain-related thinking, such 

as, “My pain won’t improve unless I analyse it”. This suggests perseverative 

thinking about pain is an implicit, although misdirected, 195 self-regulation strategy 

that ultimately backfires. Screening for unhelpful metacognitions, using the Pain 

Metacognitions Questionnaire, and then replacing these with more helpful 

metacognitions and associated coping behaviours has the potential to improve the 

efficacy of treatments for PC and pain outcomes more generally. 
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Chapter 6 General discussion  

 

Pain is prevalent, costly and complex. Although it is the most frequent reason 

people seek medical help, most of the time their symptoms resolve. However, for a 

significant minority of people, especially those who have a combination of several 

risk factors, pain persists even when no significant tissue pathology can be found. 

Unsurprisingly, this can place an incredible strain on one’s ability to work, sustain 

rewarding relationships, sleep well, have fun, and maintain a general sense of 

emotional wellbeing. As a result, people living with chronic pain frequently 

experience elevated symptoms of depression, anxiety and other kinds of negative 

affect, and these psychological sequelae can themselves contribute to ongoing pain 

through various neuro-immune changes including central sensitisation. 40,42,377 A 

vast body of research over the last 20 years now points to pain catastrophising 

(PC) as a key risk factor for pain persistence within this biopsychosocial model of 

pain, although exactly what this style of pain-related cognition is and what we 

should do about it continues to be debated. 78,178,421–423 

This thesis advances that debate by re-examining the construct of PC in an effort 

to better target treatment. The four studies presented here arose from the 

observation that our current suite of interventions for PC has variable content, 

costs, efficacy, and theoretical rationale, with no clear gold-standard. Before this 

project came to fruition in its current form, the intention was to trial an early 

intervention for PC in people with acute pain, given the extensive evidence that PC 

is a risk marker for future adverse pain outcomes. However, in devising a protocol 

for an evidence-based early intervention, it became evident that the treatment 

mechanisms of existing interventions were unclear and this partly reflected 

heterogeneity in how PC was operationalised. In particular, while incumbent CBT 

treatments drew on the theoretically plausible appraisal model of PC to target 

‘catastrophic misinterpretations’, the process aspects of cognition, particularly the 

role of repetitive negative thinking, appeared under-developed. Therefore, rather 

than contribute to the proliferation of novel interventions by trialling ‘pain focused 

Metacognitive Therapy’, for example, these insights catalysed an exploration of 

the ruminative dimension of PC (and by implication its metacognitive features), in 

the hope that shedding empirical light on the construct itself would lead to better 
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treatments further down the translational research pipeline. The intention was to 

heed mounting well-considered calls for more theory-driven intervention research 

in pain psychology, to create more effective, efficient and well-targeted 

interventions. 28,126–128,131,424 

Therefore, this research had four aims, which were addressed in the four preceding 

chapters: 

1. Systematically review the PC intervention literature and compare pooled effect 

sizes of different interventions in order to document the characteristics of 

interventions with efficacy in reducing PC. 

2. Explore the lived experience of worry and rumination among people with 

elevated PC, including their metacognitive beliefs about pain-related thinking. 

3. Develop and validate a self-report measure of pain-related metacognition that 

can be used in research and clinical settings. 

4. Develop and test a model of pain-related metacognition in a sample of people 

with chronic pain. 

 

In addressing the first of these aims, Study 1 (Chapter 2) involved the first known 

systematic review and meta-analysis of all randomised controlled trials that 

measure treatment-related changes in PC. A previous meta-analysis that 

considered only psychological therapies found that CBT was superior to behaviour 

therapy. 120 However, the new meta-analysis reported in Chapter 2, which 

considered all possible interventions, found CBT was just one of several 

interventions with merit. This meta-analysis found that at least nine different 

interventions have efficacy compared to usual care: ACT, CBT, EFT, exercise, 

graded exposure, manual therapy, mindfulness, multimodal treatment, and yoga. 

However, when only interventions with at least moderate quality evidence were 

considered, three interventions stood out: ACT, CBT and multimodal treatment. 

When comparing only the 8 studies that targeted PC as a primary outcome and that 

included people with high baseline PC, effect sizes were stronger. For example, 

the efficacy of CBT versus active control at post-test increased from SMD = -0.47 

to SMD = -0.84, which represents a change from a medium to a large effect size. 

The best evidence among these targeted studies was observed for CBT, although 
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this was likely due to the small sample and lack of similar targeted research using 

other interventions. 

Multimodal interventions that combined CBT and exercise had the biggest effect 

sizes when all included studies were considered. However, the high heterogeneity 

and disproportionate influence of one research group’s data on the pooled effect 

reduce confidence in this estimate. If multimodal interventions are set aside, this 

review found no statistically significant difference between the interventions, 

which mostly had medium strength effect sizes. However, this lack of statistically 

significant difference may have been due to low power and there was a trend 

towards ACT having larger effects than CBT (e.g. SMD = -0.71 vs SMD = -0.25 

at post-test compared to usual care). ACT was also the only intervention to have 

high quality evidence according to GRADE criteria, while another third wave 

psychological treatment – MBSR – was superior to CBT in a rigorous head-to-

head trial. 136 

These findings are pertinent in the context of debate around theoretical models of 

PC. The appraisal model of PC was implicitly invoked in most of the included 

CBT-based interventions through their inclusion of cognitive restructuring 

exercises aimed at PC reduction. However, this is slightly speculative given that it 

was rare for research reports to articulate how their intervention components were 

matched to an operationalised definition of PC. Notwithstanding this, as discussed 

in Chapter 1, ACT interventions are based on the psychological flexibility model 

and explicitly do not try to change appraisals/beliefs. 240 The focus is instead on 

reducing the influence of negative automatic appraisals using exercises aimed at 

increasing ‘defusion’ from these thoughts. 239 Thus, a key goal in ACT and other 

third wave psychological treatments is to reduce rumination and worry by 

increasing mindful awareness. 229 The goal is to increase direct contact with 

moment-to-moment experience, rather than filtering sensory and affective 

information through the lens of evaluative thoughts about that experience. Thus, 

the goal of ACT, to quote the title of a popular self-help ACT book, is to “get out 

of your mind and into your life”. 425 

This has theoretical relevance, because if non-appraisal oriented approaches (e.g. 

ACT, MBSR) can be as effective as, if not more effective than, an appraisal-

oriented approach (e.g. CBT) in reducing PC then it calls into question the 
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primacy of the appraisal model of PC. Notwithstanding the strong association 

between pain beliefs and disability even when controlling for PC, 426 findings from 

this systematic review suggest we can reduce catastrophising very well without 

necessarily changing what people believe about their pain. Of course, changes in 

the content and process dimensions of cognition are not mutually exclusive and 

reductions in PC are likely to involve both aspects. 241 Furthermore, there is 

evidence that a content-focused intervention like CBT can modify cognitive 

process variables like mindfulness 427 and acceptance, 428 while process-focused 

third wave interventions like ACT can change content-level beliefs about pain 

control. 428 Therefore, the strong performance of ACT and to a lesser extent 

meditation in reducing PC is not evidence against the relevance of catastrophic 

beliefs but rather evidence that the process dimensions of PC are also important. 

These results therefore support more recent RNT models of PC which suggest the 

perseverative nature of cognition associated with PC is a significant problem, not 

just the beliefs themselves. 178,195 This, in turn justifies exploration of a factor 

known to influence RNT but which has received little attention in relation to pain 

– metacognition. 

Study 2 (Chapter 3), therefore, began the empirical exploration of metacognition 

by interviewing people with CLBP and very high PC (i.e. PCS score > 30) about 

their beliefs about thinking. This was both the first qualitative study focusing on a 

purposive sample of people with elevated PC, and the first study to document 

specific pain metacognitions. As mentioned in Chapter 1, only two previous 

studies have addressed the relevance of metacognition to PC, and these took a 

nomothetic approach using instruments designed for non-pain samples. 226,228  The 

qualitative study reported in Chapter 3 therefore provided novel data about the 

lived experience of catastrophising and how people make sense of their own pain-

related thinking. 

The aim of documenting pain metacognitions was realised by reporting an array of 

beliefs that could be categorised as positive attitudes towards worry/rumination 

about pain (i.e. positive metacognitions) and negative attitudes towards it (i.e. 

negative metacognitions). This categorisation is consistent with the S-REF model 

of metacognition. 203,204 In ascribing a useful role to perseverative thinking, many 

participants said it was an attempt to solve problems around treatment decisions 
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and pain flare-ups, while others said it helped them to cope emotionally, feel in 

control, understand themselves, feel prepared for pain or even prevent injury. This 

notion of managing and preparing for symptoms parallels the positive 

metacognitions of people with chronic fatigue syndrome, who describe symptom 

analysis and self-focused attention as ways of controlling unwanted somatic 

experiences. 222,223 Furthermore, the belief that rumination/worry helps one to cope 

emotionally is consistent with Borkovec’s avoidance theory of worry 179,180. It 

therefore echoes the main tenets of Flink and colleagues’ functional-analytic 

account of PC being a form of emotion regulation whereby abstract ruminative 

thinking reduces short-term distress by reducing experiential contact with 

unwanted thoughts, feelings and sensations. 178  

As reported in Study 2, negative cognitions were more prevalent and easier to 

elicit. Participants described how pain rumination was very difficult to control and 

could exacerbate their pain, distress and social relationships. Some people also 

described how these negative metacognitions prompted worry about the negative 

effects of worry itself, a key process that has also been found to maintain 

pathological worry in people with generalised anxiety disorder. 419 By contrast, 

some participants described how breaking out of ruminative cycles (e.g. using 

behavioural activation) was motivated by negative metacognitions. However, these 

tended to be more nuanced (e.g. “I don’t feel that worrying about it is going to 

really help me”) than the exaggerated negative metacognitions (e.g. “if you sit and 

think about it, you’re doomed”) which were sometimes described as triggering 

meta-worry. This distinction between different degrees of negative metacognition 

and how they relate to subsequent coping underlines the value of documenting 

pain-specific metacognitions in this cohort of people in pain rather than inferring 

them from existing psychopathology research on metacognition which has not 

documented such a distinction. 

Importantly, results from this qualitative study provided an insight into how 

metacognition might influence thinking processes, as described above in relation 

to the onset of meta-worry or the interruption of rumination through behavioural 

activation. The way participants described bouts of perseverative thinking suggests 

it was influenced by their attitudes towards this type of thinking, which is 

consistent with the main tenets of metacognitive theory and the S-REF model. 
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203,204 Of course, the causal influence of metacognition on rumination can only be 

inferred somewhat speculatively here because the qualitative data involved 

retrospective self-reporting, which is susceptible to a range of biases.  

Despite this, participant reports of fluctuations in levels of pain rumination are 

consistent with the state/trait view of PC that has emerged from epidemiological, 

experimental and daily tracking data.78 Like state/trait models of anxiety, 429,430 

and panic disorder in particular, 431 this view suggests that people have a trait-like 

disposition towards more or less catastrophising but that levels of PC also fluctuate 

contextually. 167,191,357,432 The interviews documented in Study 2 gave voice to 

these fluctuations as people described the processes whereby instances of 

catastrophising were triggered, maintained and resolved. Therefore, this qualitative 

study advances our understanding of PC as a dynamic process that has multiple 

intrapsychic and contextual determinants and correlates. 

These qualitative accounts of how metacognitions influenced perseveration or 

attenuation of pain-related thinking also provide an empirical rationale for the 

remaining studies in this thesis. Participants’ descriptions of how seeing pain 

rumination as pointless motivated behavioural activation or concrete problem 

solving implies that metacognition has a moderating effect on the relationship 

between various triggers (e.g. a pain flare-up) and rumination about that trigger. In 

other words, it suggests metacognition moderates the relationship between pain 

intensity and rumination, which is a key feature of the metacognitive model of PC 

tested in Study 4. However, to test this model quantitatively, an instrument for 

measuring pain metacognitions was required.  

Developing such a tool was the focus of Study 3 (Chapter 4), which describes the 

development and validation of the Pain Metacognitions Questionnaire (PMQ). 

This scale development study used the qualitative results from Study 2 to generate 

items aimed at capturing the dominant metacognitions related to pain. As 

discussed in Chapter 1, although many metacognitive studies use the MCQ-30 as a 

generic transdiagnostic measure, it has limited face validity in a pain sample, 

particularly because it only asks about worry rather than capturing RNT more 

generally. A strength of the PMQ, therefore, is that it captures both forms of RNT. 

Its content was also informed by empirical evidence as well as theory, similar to 

how a cohort-specific measure of metacognition was developed for people with 
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chronic fatigue 222. Furthermore, validation of the PMQ was based on two large 

samples and involved rigorous item evaluation using Rasch analysis (based on 

item response theory) to create a true interval scale rather than the ordinal scales 

produced through factor analysis (classical test theory). 403,404 

The resulting 21-item PMQ is two dimensional, measuring positive (9 items) and 

negative (12 items) pain metacognitions on a four-point Likert scale. Both 

subscales have good test-retest reliability and internal consistency reliability, 

making it suitable for both research and clinical applications. As reported in 

Chapter 4, the PMQ has good construct validity, correlating positively with 

measures of pain, disability, PC, fear, depression, anxiety, and cognitive intrusion 

of pain, while correlating negatively with mindfulness, as expected. It was also 

able to uniquely predict PC when controlling for other variables, including 

predicting ‘patient’ status 262 on the PCS. Finally, this study provided preliminary 

suggestions for cut-offs for the PMQ, with a raw score of 9 for positive 

metacognition and 18 for negative metacognition indicating increased risk of 

clinically significant catastrophising. Study 3 therefore showed that it is possible to 

assess pain metacognitions using a brief self-report questionnaire. 

Successful development of this psychometrically sound measure of pain 

metacognition facilitated the final aim of this thesis – to test a metacognitive 

model of PC. Study 4 (Chapter 5) therefore reports on a regression-based path 

analysis of a proposed moderated-mediation model. This model had two main 

components, derived from a review of existing theory and empirical findings 

presented in Chapter 1. In particular, the more recent RNT model of PC 178 was 

examined empirically by testing the hypothesis that the effect of pain intensity on 

PC would be mediated by RNT. The relationship between pain and PC was chosen 

because this is where PC fits into the FA model, the most widely studied 

biopsychosocial model of pain incorporating PC. 70 As discussed in Chapter 1, 

cognitive behavioural models of RNT 184 and metacognitive theory 205 suggest that 

how much someone ruminates depends to some extent on the activation of positive 

and negative metacognitions. In other words, metacognition moderates the degree 

to which rumination is associated with a given trigger. Therefore, it was predicted 

that positive and negative metacognitions would moderate the relationship 

between pain intensity and a transdiagnostic measure of RNT. 
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As reported in Study 4, these hypotheses were supported, with RNT partially 

mediating between pain and PC in a simple meditation model. A significant 

conditional indirect effect was also observed in separate models using positive and 

negative metacognition as moderators. In other words, pain intensity had an 

indirect effect on PC via rumination, but the strength of this indirect effect 

depended on people’s levels of unhelpful metacognition. Consistent with theories 

of metacognition and RNT, this effect was strongest at higher levels of positive 

and negative metacognition. Strongly believing that thinking about pain helps one 

to solve problems or cope with pain (positive metacognition), or strongly believing 

that rumination is harmful and uncontrollable (negative metacognition) increases 

the amount one ruminates as pain increases, which is then associated with 

increased PC. 

These findings are consistent with theories of RNT and metacognition 184,205 and 

mirror the qualitative findings in Study 2. However, it must be noted that these 

qualitative reports suggested a causal relationship between meta-beliefs and 

rumination, whereas the conditional process analysis in Study 4 is based on cross-

sectional data that cannot show causation (as discussed below). Nonetheless, these 

data provide empirical support for a RNT model of PC that sees the preservative 

nature of thinking as a key feature of catastrophising. 178 As discussed earlier, this 

is not to say that individual beliefs (i.e. an appraisal model) are unimportant. 

Indeed, the fact that Study 4 found only partial mediation of rumination between 

pain intensity and PC suggests that PC is not merely rumination, even if the 

ruminative dimension is significant. This is consistent with previous research 

operationalising PC as more than just the rumination subscale of the PCS. 
78,79,93,422 

 

6.1 Theoretical implications 

These novel findings can be incorporated into existing models of PC, such as the 

FA model 71 and the misdirected problem solving model of worry. 195 Figure 6.1 

depicts how the conditional indirect effect of pain in PC via rumination/worry 

might be added to the FA model. The misdirected problem solving model already 

focuses on RNT in the form of worry. Therefore, incorporating findings from 
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Study 4 only involves including the moderating effect of metacognition on the 

relationship between pain intensity and worry. This is depicted in Figure 6.2. 

 

 

Figure 6.1. Revised version of the fear-avoidance model of pain, showing the 

indirect effect of pain intensity on pain catastrophising via rumination, dependent 

on different levels of positive and negative metacognition. 
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Figure 6.2. Revised version of the misdirected problem solving model of worry in 

pain, showing the moderating effect of positive and negative metacognition on the 

relationship between pain and worry. 

 

Incorporating data from the present research into the S-REF model 359 and 

including findings from other studies in the wider pain literature allows for a more 

sophisticated, though somewhat speculative, metacognitive model (MCM) of 

chronic pain to be developed. Figure 6.3 therefore proposes a model of the 

cognitive attentional syndrome (CAS) in PC, which accounts for the role of 

metacognition in shaping pain-related thinking and the cascade of attentional, 

behavioural, and affective processes that stem from it. Although not traditionally 

Pain 
Interruption

Problem unsolved Perseverance loop Biomedical 
problem frame

Problem solvedProblem reframed

Problem solved

Problem solving
behavior

Hypervigilance

Worry

Metacognition



 

 185 

part of the S-REF model, neurophysiological correlates of PC (reviewed in 

Chapter 1) are also included. These are relevant because of the bidirectional 

relationship between ongoing pain and neuroplastic changes such as central 

sensitisation, 40,377. Including these neurophysiological factors therefore facilitates 

a more comprehensive formulation of the pain-related CAS. Figure 6.4 provides 

an example of the MCM using quotes from a participant in the qualitative study 

(Chapter 3). Conversely, Figure 6.5 proposes a version of the MCM that is 

characterised by protective metacognitions and associated adaptive coping. 

 

Figure 6.3. Metacognitive model of the cognitive attentional syndrome (CAS) in pain 

catastrophising. 

Trigger/Self-Regulatory Imbalance

(e.g. Pain increase, Negative thoughts/primary 
threat appraisal, Negative health messages)

Positive Metabeliefs

(e.g. Problem solving, Coping, Prevent injury) 

Repetitive Negative Thinking

(Worry, Rumination)

Negative Metabeliefs

(e.g. Uncontrollability, Psychological harm, In-
creases pain)

Chronic Pain Cognitive Attentional Syndrome (CAS)

• Attention (e.g. Hypervigilance, Dissociation)
• Behaviour (e.g. Avoidance/withdrawal, Maladaptive movement behaviours, Boom-

bust activity, Pain communication, Passive treatment seeking, Medication misuse)
• Secondary appraisals (e.g. Low self-efficacy,/helplessness Negative illness repre-

sentation, Pain identity)
• Affect (e.g. Anxiety, Depression, Fear, Frustration, Anger)
• Neurophysiology (e.g. HPA axis dysregulation, Central sensitisation, Distorted 

body maps, Muscle tension, Deconditioning)
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Figure 6.4. Illustrative example of the Metacognitive model of pain catastrophising 

using quotes from Study 2 participant, “Gail”. 

Trigger/Self-Regulatory Imbalance

(e.g. Pain: “It all comes down to what I feel.  If 
that pain was completely blocked and I didn’t 

feel it, straight away that worry would be gone.”)

Positive Metabeliefs

(e.g. Coping: “I prepare myself for the worst I 
guess.  And then anything positive that happens 

from that, well that’s a plus.”) 

Repetitive Negative Thinking

(e.g. Worry: “Is it going to get better? Can this 
be fixed? Can it be helped?”)

Negative Metabeliefs

(e.g. Uncontrollability: “About other things that 
I worry about? Yes, I have control of it. This back 
pain? No... I would like to be able to control the 

worry of the pain.”)

Chronic Pain Cognitive Attentional Syndrome (CAS)

• Attention (e.g. Hypervigilance: “It’s anticipation as well, like just waiting for the 
unknown.”)

• Behaviour (e.g. Protective movement behaviours: “It’s a controlled habit.  It’s 
something that I have trained to do. So yes, I’m conscious of it in my everyday 
things that I do, because I need to be careful.  In saying that, I hate being stiff be-
cause I feel like I’m stiffening up everything else”)

• Secondary appraisals (e.g. Helplessness: “You just don’t know how much more 
you can handle.  Like you just want it to stop”)

• Affect (e.g. Anxiety: “It makes me anxious”)
• Neurophysiology (e.g. HPA axis: “It causes more stress I guess, your cortisol 

levels are like through the roof.”)
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Figure 6.5. Metacognitive model of adaptive coping with chronic pain. 
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with the inclusion of affective variables (fear, depression, anxiety), attentional 
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which is the central component of the communal coping model of PC. 167 The 

MCM also offers a more detailed version of ineffective problem solving that is 

relevant to the misdirected problem-solving model of worry. 195 This encompasses 

all perseverative thinking about a problem where the problem is abstract or poorly 

defined, including thinking aimed at absolute pain remission, which is the focus 

the misdirected problem solving model. The proposed MCM also includes 
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movement behaviours that are pain-provocative and often linked to PC-related 

fear-avoidance. 376,378,433 Furthermore, the MCM proposed here accounts for the 

distinction between primary threat appraisals and secondary coping appraisals (e.g. 

helplessness versus self-efficacy 434) that have been noted by others and linked to 

the PCS subscales. 78,149 As previously suggested, a primary negative appraisal of 

pain is most likely linked to the magnification subscale, where the threat value of 

the pain is exaggerated. However, the MCM proposed here does not include 

rumination in the primary appraisal process, contrary to the suggestion of 

Severeijns and colleagues. 149 Rather it is suggested that rumination may 

contribute to both the primary appraisal of threat and secondary appraisal of 

coping ability (e.g. linked to the helplessness scale of the PCS). As shown in the 

MCM (Figure 6.3), the cascade of maladaptive coping behaviours associated with 

dwelling on pain likely results in low self-efficacy as these coping attempts fail or 

backfire. 

The link between this sense of helplessness and primary appraisals of pain is 

usefully articulated in the recently developed commonsense model (CSM) of pain 

that was discussed in Chapter 1. 76,202 The CSM suggests fear, avoidance and loss 

of a sense of control stem from difficulties forming a useful representation of pain, 

which finds fertile ground amidst diagnostic uncertainty or conflicting messages 

from health professionals. 76,202 This results in emotion-focused and problem-

focused coping attempts that are largely ineffective and often backfire. 

Catastrophising or general perseverative thinking associated with trying to make 

sense of pain, is one of the lynchpins of this process. Therefore, finding more 

effective ways to control pain through movement re-training, regulating emotion, 

and forming helpful illness representations are key aspects of recovery. 202,433 The 

MCM of chronic pain therefore suggests that challenging unhelpful 

metacognitions, and thereby reducing RNT and its associated negative coping 

responses, could be one way of ‘gaining control’, which is a key process involved 

in pathways out of pain-related fear and distress. 202,433 

The proposed MCM of chronic pain is not intended to supersede or replace 

existing theoretical models such as the FA model. It is offered more to bring 

existing pain research into focus through the specific lens of metacognitive theory 

and highlight new treatment targets that might be explored. The MCM represents 
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one way to integrate various theoretical models of PC, but it is not the only way. 

Furthermore, as a self-regulatory model, this MCM might also be incorporated 

into broader self-regulatory models such as the recent functional conceptualisation 

of ‘embodied’ pain as a defensive action rather than a passive experience. 3,435  

 

6.2 Strengths and limitations 

One of the main strengths of this body of research is that it systematically 

developed a MCM of chronic non-cancer pain using existing theories to generate 

hypotheses which were then empirically tested. Furthermore, the data that 

informed this model were both qualitative and quantitative, responding to a 

significant gap in the PC literature, which is heavily biased towards quantitative 

data. More fundamentally, this research aimed to contribute to the broader 

enterprise of improving treatments for people with chronic non-cancer pain by not 

rushing to clinical trials but rather focusing on establishing a firm theoretical basis 

for any such intervention. Given the a priori rationale for targeting metacognition 

based on the narrative review in Chapter 1, it might be tempting to roll out a Phase 

1 trial of Metacognitive Therapy 206 in a chronic pain cohort, for example. 

However, this would have been premature given the lack of an appropriate tool to 

measure pain-related metacognition and the lack of a pain-specific model of 

metacognition to guide the development of treatment components. Therefore, this 

body of research was focused upstream in the translational research pipeline in 

order to maximise the value of future downstream clinical applications and clinical 

trials. From an ethical perspective, this also maximises chances that future 

research participants are offered a well-targeted treatment that can be effectively 

evaluated. 

The strengths of each of the studies comprising this thesis have been discussed in 

Chapters 2-5. Briefly, key strengths of the qualitative study (Study 1, Chapter 2) 

were its use of a clinical sample recruited from secondary and tertiary care 

settings, use of a well-validated qualitative methodology, and adherence to the 

COREQ design and reporting guidelines. Strengths of the systematic review 

(Study 2, Chapter 3) included its use of a prospectively registered protocol and 

adherence to gold standard reporting guidelines (PRISMA) and Cochrane 
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methodology. The sample was large for a meta-analysis and strict inclusion criteria 

resulted in generally good quality trials, allowing for greater confidence in the 

pooled outcomes. One of the significant strengths of the scale development study 

(Study 3, Chapter 4) is that its development was based not only on theory and 

expert opinion, as is common, but on direct empirical evidence from qualitative 

interviews and feedback. Furthermore, it used two large samples that provided 

good statistical power, and used a rigorous empirical approach based on item 

response theory to create a psychometrically sound measure appropriate for both 

research and clinical applications. 

However, there are also some limitations of the research that must be 

acknowledged. The most obvious of these relates to the proposed MCM of PC, 

which implies a cognitive-behavioural process that unfolds over time, yet it is 

based on cross-sectional data. This is a pervasive problem with many path analytic 

studies, 418 and indeed much of the empirical data underlying the S-REF model is 

cross-sectional, despite some prospective designs validating the model. 209 

Furthermore, the cross-sectional data used to validate the PMQ in Study 3 and test 

the basic MCM of pain in Study 4 was derived from a self-selecting internet 

sample. This may therefore have limited generalisability to other cohorts such as 

people seeking treatment in tertiary pain clinics, for example. However, the 

included sample was almost entirely people with chronic non-cancer pain, and 

shared many demographic and clinical characteristics with other clinical samples. 

Despite this, the included samples that had slightly lower pain intensity and 

disability than comparable samples recruited in tertiary care. 415 Furthermore, 

while self-report measures are the gold-standard for many pain outcomes, 436 the 

validity of clinical diagnoses was weakened by not being verified by a clinician.  

There are also broader threats to validity that are common among self-report 

scales, including social desirability bias, general responding bias, poor recall, and 

inattention. 388 Indeed, issues around social desirability, retrospective reporting and 

limited insight may have impacted the qualitative findings in Study 2 as well. In 

particular, levels of metacognitive awareness vary between individuals and in 

MCT preliminary work is often needed to help people develop metacognitive 

insight before effective therapy can take place. 206 It is therefore possible that some 

people were unable to report on latent metacognitions, resulting in some 
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metacognitions being omitted from item generation in the scale development. 

However, this is a limitation shared by all self-report scales to some extent and 

attempts were made to compensate by generating items based on theory and 

clinical experience, in addition to the results of qualitative interviewing. 

Another potential threat to validity was the fact that some of the internet sample – 

those recruited through Amazon Mechanical Turk (MTurk) – were paid a nominal 

fee to participate and as such might have responded randomly or fabricated 

answers purely to complete the tasks and receive payment. However, the theory-

consistent patterns of correlations, as well as similar results observed between the 

MTurk and non-paid snowballing internet samples suggests this was not the case. 

Therefore, the main limitations of the present research do not involve serious 

threats to internal validity of the data and subsequent analyses, but rather reflect 

the need for further research to verify and extend the findings and the 

interpretations offered here. 

 

6.3 Implications for theory and research 

Limitations in the representativeness of samples used here could be addressed in 

future research by replicating these findings using different samples. For example, 

it would be useful to validate the PMQ and replicate the moderated-mediation 

model underlying the MCM, in a clinical treatment-seeking sample from a 

multidisciplinary pain clinic. Specific cohorts could also be targeted to examine 

whether the correlational relationships examined here vary between people with 

different pain conditions (e.g. musculoskeletal pain, neuropathic pain, 

postoperative pain). It would also be useful to understand how chronicity might 

impact these relationships. For example, future research could validate the PMQ 

and the MCM in people without pain or those experiencing acute pain.  

A particularly important area for future research will be the use of prospective 

designs. The relationships between pain, metacognition, rumination and PC should 

be tested using such designs to shed more light on the temporal and perhaps causal 

nature of these relationships. Given that metacognitions are somewhat stable in the 

absence of treatment, 246 it would be expected that levels of unhelpful 
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metacognition on the PMQ at a given time should predict rumination and PC at a 

later point in time. For example, in a prospective study of the metacognitive model 

of depression, Papageorgiou and Wells 209 showed that negative metacognitions 

prospectively predicted depressive symptoms in a non-clinical sample. Therefore, 

just as longitudinal studies have established the prognostic value of PC in 

predicting subsequent pain, disability, distress and various other adverse outcomes, 
78 pain metacognition should prospectively predict future levels of rumination and 

PC, according to the moderated-mediation model validated in Study 4.  

The broader MCM proposed above (see Figure 6.3) implies a range of testable 

hypotheses, including that scores on the PMQ should prospectively predict all the 

variables listed under ‘chronic pain cognitive attentional syndrome’. Using 

prospective designs to test these hypotheses would not only help elucidate the core 

tenets of the MCM, it would provide further evidence of the PMQ’s construct 

validity. For example, if scores on the PMQ prospectively predicted clinical levels 

of PC or a transition to chronicity, this would provide evidence of criterion 

validity. Therefore, while there is still scope to do further cross-sectional research 

to test the associations implied within the MCM of pain, the most useful 

information is likely to come from prospective designs. 

Examining treatment-related changes in pain metacognition is another important 

area for future research using such prospective designs. Existing psychopathology 

research on MCT suggest metacognitions are modifiable beliefs that are 

responsive to treatment. 205,207,224 Therefore, scores on the PMQ should change in 

response to treatments like ACT and MBCT, which implicitly target 

metacognition. Indeed, given that existing treatments do not exclusively modify 

theory-consistent process variables, 427,428 one would expect that metacognition 

would vary as other outcomes vary. Since the S-REF model suggests latent 

metacognitions are ‘activated’ by different triggers (e.g. unwanted thoughts, 

feelings, sensations) and that the ensuing CAS sets up a feedback loop that 

modulates these triggers, 205,359 it is plausible that a reduction in pain intensity, for 

example, might result in a reduction in unhelpful metacognition. Future research 

could easily test these relationships by including the PMQ as a secondary outcome 

in chronic pain intervention studies. A useful application of this would be to mimic 

previous treatment mechanism studies in the pain literature that use cross-lagged 
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designs to examine whether early changes in mediator/process variables predict 

later changes in primary outcomes. 115,117 For example, future research could use 

such a design to test whether early reductions in unhelpful metacognition predict 

later reductions in PC. Again, such research would contribute to further validating 

both the MCM of pain and the PMQ. 

Beyond examining how metacognition varies in response to existing pain 

interventions, the most obvious form of treatment research that this thesis points 

towards is the development of metacognitively-focused interventions for people in 

pain. Present findings suggest this is warranted, although the prospective research 

described above is required to inform this treatment development. One possibility 

would be to trial a form of MCT in people with elevated PC using existing MCT 

protocols developed by Adrian Wells. 206 Given the effectiveness of MCT for a 

range of anxiety and mood disorders, 224 as well as health concerns such as fear of 

cancer recurrence, 217,218 there is a sound rationale for this. Such research should 

begin with pilot studies and case series’ before moving to clinical trials, 

particularly in order to examine whether the protocol is appropriate for people 

experiencing pain. There are indications that some aspects of traditional MCT such 

as the attention training technique (ATT) may be less effective in the context of 

pain. For example, an experimental study using the cold pressor task with 

undergraduate students found that ATT was better than relaxation training in 

reducing hypervigilance but was not superior in terms of pain tolerance or pain 

intensity. 437 While this was only a brief ATT intervention and several theory-

consistent effects were noted, 437 it is possible that the attentional demands related 

to pain make this form of ATT, which uses sound stimuli to reduce self-focused 

attention, challenging for people in pain. Adaptations to existing MCT protocols 

may therefore be needed. 

Aside from trialling MCT, another way to test whether targeting pain 

metacognitions can be helpful for people with elevated PC would be to modify 

other effective treatments. For example, as discussed earlier, third-wave 

interventions such as ACT, MBSR and MBCT have efficacy for pain, disability, 

depression, quality of life and PC. 229,233 Furthermore, they implicitly challenge 

unhelpful metacognitions through cognitive defusion/decentring exercises aimed 

at showing how evaluative thinking is not always necessary, helpful or 
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unavoidable. 241 That is, someone practising mindfulness meditation may come to 

realise they can cope with a flare up without analysing it or worrying about it, but 

rather by attempting to stay focused on their moment-to-moment experience with a 

non-judgmental attitude.438 Much like behavioural experiments lead to cognitive 

restructuring in CBT, 154 a positive experience using this mindful approach 

implicitly challenges positive metacognitive beliefs that RNT helps one solve 

problems or cope with their pain. Similarly, the increasing control over attention 

that develops with ongoing mindfulness practice serves to implicitly challenge 

uncontrollability metacognitions.  

It is possible that these processes of metacognitive change could be enhanced by 

more explicitly targeting metacognitions within these existing approaches. For 

example, metacognitions could be assessed and discussed explicitly using the 

PMQ and clinical interview, or even through group discussion at the beginning of 

a mindfulness intervention (e.g. MBCT). The weekly home meditation practice 

that is foundational to mindfulness interventions could then serve as an explicit 

behavioural experiment for testing these metacognitions. The practice reflection 

discussions that are integral components of mindfulness interventions, 238 could 

then serve as opportunities for explicit cognitive restructuring of these 

metacognitions, just as metacognitive reattribution is a core feature of MCT. 206 

This is one example of how the current research might facilitate an enhancement 

of current interventions rather than needing to re-invent treatments for PC 

altogether. 

One of the main objections to this from proponents of MCT may be that 

mindfulness meditation, unlike ATT, could encourage greater interoceptive 

awareness. This often viewed negatively within MCT because it is reminiscent of 

‘self-focused attention’, which is linked to psychopathology. 205 For example in 

social anxiety disorder, health anxiety, and panic disorder, a significant 

maintaining factor is attentional bias towards unwanted interoceptive cues, along 

with the ensuing RNT about those cues. 439 However, concerns about self-focused 

attention being exacerbated by meditation have little empirical evidence and this 

argument conflates hypervigilant attentional bias with mindful awareness. 

Mindfulness is more than awareness of sensations in the body or thoughts in the 

mind; it is awareness of these phenomena coupled with an attitude of acceptance 
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and non-judgment/non-evaluation. The self-focused attention that is criticised in 

MCT involves awareness coupled with pronounced judgment and evaluation (i.e. 

RNT). Previous research shows hypervigilance is positively correlated with the 

‘observing’ facet of mindfulness but negatively correlated with the ‘non-judging’ 

facet. 73 Indeed, the non-judging facet contributes most of the variance in 

mindfulness’ association with lower PC, anxiety, and depression, 73 suggesting it is 

the cultivation of an accepting, non-judgmental, non-elaborative attitude that is 

most important, not where attention is focused. 

Furthermore, there is reason to expect that developing a healthy form of self-

focused attention, is an important goal for people with chronic pain. Given the 

intrusive nature of pain on attention, 383 and the neurobiological substrates of this 

including activation of the salience network, 440 it is perhaps unrealistic to expect 

an attenuation of interoceptive awareness. Rather, a more helpful goal would be 

the development of attentional flexibility so that attention can move between 

interoceptive and exteroceptive cues at will rather than becoming rigidly focused 

on pain-related stimuli as commonly occurs with hypervigilance. 155 A key 

strategy for achieving this may be to focus more on non-elaboration of cognition 

rather than on shifting attention to environmental cues. That is, the attentional 

training goal for people with pain may be more about the quality and flexibility of 

the attention rather than the attentional referent.  

The value of adaptive self-focused attention in pain management is supported by 

the accumulating neuroimaging evidence around meditative analgesia. A recent 

review of this literature suggests that sustained direct monitoring of sensory 

experience through open monitoring styles of mindfulness meditation is associated 

with decreased activation of brain regions involved in fear (e.g.  amygdala), 

memory (e.g. hippocampus) and elaborative mental narratives (e.g. dorsolateral 

prefrontal cortex, medial prefrontal cortex, orbitofrontal cortex). 235 It is suggested 

that through mindfulness training a decoupling occurs between brains regions 

associated with the monitoring of sensory experience and those associated with 

elaborative cognition. 235 Furthermore, it is in fact the enhanced attention to 

sensation that facilitates this through passive decay of memory-dependent 

processes underlying higher order thinking. 235 This is supported by evidence that 

meditation reduces rumination 441 and is well-suited to reducing brain activity 
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associated with intrinsic attention to pain, a trait that is elevated in people with 

chronic pain. 440 Taken together, this evidence suggests that mindfulness 

meditation is a form of attention training appropriate for people in pain, 

particularly those prone to rumination about their pain. Certainly, there is a 

stronger evidence base for using mindfulness-based attention training in people 

with pain than there is for using sound-based techniques used in MCT. Therefore, 

results from this research suggest integrating metacognitive reattribution exercises 

into existing mindfulness-based interventions may be an effective way to treat 

elevated pain rumination, and therefore PC. Future research is needed to explore 

this; however, larger effect sizes for metacognitively-enhanced mindfulness 

protocols would be expected.  

Another treatment approach for reducing RNT about pain might involve 

transforming it into more adaptive forms of elaborative cognition rather than 

seeking to attenuate it altogether. This is one approach taken in newer forms of 

CBT aimed at addressing RNT, such as Rumination-Focused Cognitive-

Behavioural Therapy for Depression (RF-CBT). 374 This approach focuses on 

replacing abstract, evaluative cognition that is characteristic of RNT, with 

“concrete, process-focused, and specific thinking” 374(p21). This often involves 

using functional-analysis to facilitate more effective structured problem solving, 

which is a therapeutic goal emphasised in the RNT models of PC discussed in 

Chapter 1. 178,195 Therefore, another avenue for extending the findings of this thesis 

would be to more directly target rumination within CBT interventions, for example 

by trialling an adapted version of RF-CBT for people with chronic pain and 

elevated PC. 

However, combining cognitive restructuring exercises that are commonly used in 

CBT for pain with metacognitive reattribution exercises is potentially fraught. 

Proponents of MCT certainly warn against conflating the two approaches because 

for people prone to rumination, evidence-testing thoughts easily spirals into 

maladaptive RNT. 206 Similarly, despite being situated within the cognitive 

behavioural tradition, RF-CBT does not target specific appraisals or beliefs but 

rather the maladaptive process of rumination. Therefore, it is suggested that 

integration of the present findings into existing treatments would most helpfully 
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involve a focus on cognitive processes rather than contents where RNT is 

identified as a significant problem. 

This highlights a more fundamental question posed by the present findings. That 

is, should PC be viewed as a uniform characteristic/process across individuals, or 

might there be different sub-types of catastrophising? Given the variable response 

to different interventions by people with elevated PC (see Study 1), along with 

conflicting evidence surrounding the relative importance of the different PCS 

subscales in predicting pain outcomes, 192 it seems likely that there are different 

clinical profiles of catastrophising. The only partial mediation of rumination 

between pain and PC (see Study 4) may even reflect this heterogeneity. Similarly, 

the qualitative findings (see Study 2) showed people reported significant 

differences in how much they engaged in perseverative thinking, even though they 

all scored very highly on a measure of catastrophising (PCS).  

From a functional self-regulatory perspective it is plausible that someone’s 

elevated catastrophising on the PCS could be driven predominantly by the 

helplessness subscale, for example, while associated pain behaviours might 

implicitly be oriented towards eliciting support from others to alleviate this sense 

of helplessness, as suggested by the communal coping model of PC. 162,167 

Meanwhile the same full-scale score on the PCS might stem from an elevated 

magnification subscale driven by exaggerated threat appraisals associated with 

threatening illness information and biomedical ‘damage beliefs’ about pain, 349 as 

suggested by the appraisal model. 79 Conversely someone might not have any 

particularly ‘distorted’ beliefs but might just find it difficult to control their RNT 

and therefore have an elevated PCS score driven by the rumination subscale, as 

suggested by the RNT model. 178  

Consistent with patient-treatment matching models of pain psychotherapy, 131 

these different PC phenotypes would then be best suited to different treatment 

components focused on their predominant maintaining factors. For example, pain 

education and cognitive restructuring might help someone with an elevated 

‘magnification’ PCS score more than someone high on the rumination subscale. 

As discussed in Study 1, the ‘Limit, Activate, Enhance’ model of psychosocial 

pain management moderation provides one useful framework for operationalising 

this. 131 It suggests treatments need to be tailored to: a) limit a person’s 
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maladaptive coping responses, b) activate or increase their healthy behaviours, and 

c) enhance outcomes by optimising existing strengths. The results presented in this 

thesis suggest that the integration of metacognition into the assessment and 

treatment of PC would be most relevant to a PC subtype that is dominated by RNT 

(e.g. elevated rumination subscale on the PCS or an elevated ECIP score). 

Rumination would therefore be identified as a ‘limit-factor’ in the limit-activate-

enhance model, as would any unhelpful positive and negative metacognitions that 

are identified with the PMQ and clinical interview. Conversely, treatment may 

focus on ‘activating’ the protective metacognitions that were identified as helpful 

in Study 2 (e.g. “there’s more important things to be done than just continually 

worrying”). Clearly, further research is needed to explore these possibilities, much 

like sub-typing research has improved our understanding and treatment of low 

back pain 442–444. Developing better ways to assess these specific forms of PC 

would allow interventions to be better matched to a person’s broader clinical 

phenotype, thereby increasing its efficacy, efficiency and cost effectiveness, which 

is ultimately the goal of all evidence-based healthcare. 

 

6.4 Clinical implications 

Notwithstanding the need to conduct further research to better understand the 

implications of this research, there are a few clinical recommendations that might 

be offered already. Firstly, there is not yet a clear gold standard treatment for 

people with elevated PC so health care professionals can use clinical judgment in 

selecting a treatment that is well-suited to patient presentation and preference 

using a person-centred approach. At present, the evidence-based treatments from 

which to choose include: multimodal treatment (combining CBT and exercise), 

ACT, and CBT. However, this list is likely to change over time as more research 

emerges. For example, mindfulness meditation looks likely to have increasing 

evidence of efficacy as research designs improve. Clinicians should therefore see 

this as an empirical landscape that is evolving and requires monitoring in order to 

implement appropriate evidence-based best practice. 

Secondly, rumination is clearly an important aspect of PC and deserves clinical 

attention. Clinicians should be aware that the predominance of appraisal-based 
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formulations of PC may obscure its ruminative dimensions in individual clients. 

Where RNT appears pronounced and deserves greater attention within treatment, it 

may be clinically useful to use more specific scales to assess its response to 

treatment. The Perseverative Thinking Questionnaire 185 and Experience of 

Cognitive Intrusion in Pain scale 383 are useful tools in this regard. Although 

further research is needed to optimise treatment for pain-related rumination, 

clinicians should consider using existing treatment components that seem to have 

efficacy, while paying attention to how these can be best matched to patient 

characteristics. This might include the use of structured problem solving, which is 

common in existing CBT protocols but could be enhanced by linking it to a 

functional analysis of pain rumination acting as an ineffective form of problem 

solving. Other existing treatment components with efficacy include: mindfulness 

meditation; paced exercise and movement retraining; and goal setting. Cognitive 

restructuring is unlikely to be as effective as these interventions in the case of 

elevated perseverative thinking about pain. 

Finally, present findings suggest that metacognitions influence people’s 

rumination and worry about their pain, therefore these beliefs warrant clinical 

attention, although how best to target these is yet to be determined. In people with 

elevated RNT about their pain, it may be useful to examine metacognitions using 

the PMQ and clinical interview. The PMQ could be used to develop a 

collaborative functional analysis of worry/rumination. This is likely to have 

treatment benefits even in the absence of a well-researched metacognitive 

intervention for PC. For example, understanding that one might be thinking 

perseveratively as an implicit coping strategy may de-stigmatise it and reframe this 

as a understandable feature of the ‘normal psychology of pain’. 60,61 This may help 

alleviate some of the distress that is common in chronic pain. This is also likely to 

enhance treatment engagement and motivation for self-management, thereby 

possibly boosting therapeutic outcomes. 445 Of course, these efforts to improve PC 

outcomes may be hampered by contradictory approaches or messages from other 

health professionals, especially when health care is fragmented. Therefore, 

clinicians should work at both the systemic and individual level to improve patient 

outcomes. 
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6.5 Conclusions 

This research aimed to identify gaps in the research on PC in an effort to advance 

our understanding of this important chronic pain risk factor. While the appraisal 

model and to a lesser extent communal coping model have received most attention 

in PC research, there has been less focus on the process aspects of PC which sees 

it as a form of repetitive negative thinking. Using both qualitative and quantitative 

methods, the perseverative aspects of cognition were explored in a series of linked 

studies. Results suggest that rumination and worry are important features of PC 

and in fact mediate the relationship between pain intensity and catastrophising. 

This builds on the emerging evidence to support a RNT model of PC. Moreover, 

understanding perseverative thinking about pain requires an understanding of the 

factors that influence it. While these are likely multidimensional, including 

contextual, behavioural and neurophysiological determinants, the beliefs people 

hold about their thinking – their metacognitions – appear to be important 

intrapsychic factors that shape rumination. Present findings suggest people believe 

thinking a lot about pain can be both helpful and unhelpful. While it is often seen 

as a way to solve problems, cope with pain or prevent injury, pain rumination is 

most commonly seen as harmful or uncontrollable. How strongly people hold 

these beliefs influences how strongly rumination/worry is associated with pain 

intensity.  

This research shows it is possible to measure these pain metacognitions with a 

purpose-built self-report instrument that is psychometrically sound for both 

research and clinical applications – the Pain Metacognitions Questionnaire (PMQ). 

Development and validation of the PMQ allows metacognition to be integrated 

into existing theoretical models that demonstrate how PC can be maladaptive, such 

as the fear avoidance model and the misdirected problem solving model of worry. 

These findings also provide a springboard for proposing a preliminary 

metacognitive model of chronic pain, situating unhelpful pain metacognitions as 

key maintaining factors for pain-related distress, and therefore as potential 

treatment targets. This provides new possibilities for developing more effective 

and well-targeted pain treatments, either by refining existing interventions or 
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trialling novel ones, such as Metacognitive Therapy for chronic pain. This 

collection of studies therefore provides an empirical foundation for future 

translational research that will hopefully ease the enormous personal and societal 

burden of pain. 
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Appendix A Example of systematic 
review search strategy 
(Study 1)  

MEDLINE search strategy 

1 randomized controlled trial.pt. 

2 controlled clinical trial.pt. 

3 randomized.ab. 

4 placebo.ab. 

5 drug therapy.fs. 

6 randomly.ab. 

7 trial.ab. 

8 groups.ab. 

9 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 

10 exp animals/ not humans.sh. 

11 9 not 10 

12 exp catastrophization/ 

13 exp pain/ 

14 12 and 13 

15 "Pain Catast* Scale".af. 

16 "Coping Strategies Questionnaire".af. 

17 "Pain?Related Self Statements Scale".af. 

18 "Catastrophic Thoughts about Pain Scale".af. 

19 "Pain Cognition List".af. 

20 "Profile of Chronic Pain".af. 

21 "Vaginal Penetration Cognition Questionnaire".af. 

22 "Cognitive Error Questionnaire".af. and pain.mp. 

23 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 

24 "pain catastrophi?ing".af. 

25 (pain adj catastrophi*).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, 
unique identifier] 

26 14 or 23 or 24 or 25 
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27 11 and 26 
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Appendix B Characteristics of 79 studies included in systematic review 
(Study 1) 

Study ID 
(country) citation 

Pain condition Experimental 
(duration / 
contact)  

Control 
(duration / 
contact) 

Sample 
demographics 

Experimental 
facilitator 

Experimental 
format (# 
sessions) 

PC 
Scale 

PC 
primary 
outcome 

Abbott 2010  
(Sweden) 270 
 

Low back pain  
 

CBT + exercise 
(3mo / 4.8hr) 

Home 
exercise (3mo 
/ 0.3hr) 

Experimental: 
n=53 (35f); age 
50.3yr; pain 
duration NA. 
Control: n=54 
(31f); age 51yr; 
pain duration NA. 
  

Physiotherapist  Individual face-
to-face + home 
exercise (4) 

PCS No 

Abrahamsen 
2009 
(Denmark) 271 

Temporomandibular 
disorders 

Hypnosis  
(5wk / 4hr) 

Individual 
Relaxation  
(5wk / 4hr) 

Experimental: 
n=20 (20f); age 
40.9yr; pain 
duration 10.6yr. 
Control: n=20 
(20f); age 38.6yr; 
pain duration 
13.2yr. 
 

Dentist Individual face-
to-face (4) 

CSQ No 

Alda 2011  
(Spain) 122 

Fibromyalgia CBT  
(9wk / 15hr) 

1. Standard 
medication 
(9wk / NA) 
 
2. TAU 

Experimental: 
n=57 (54f); age 
46.4yr; pain 
duration 12.9yr. 

“Therapist” Group face-to-
face + homework 
(10) 

PCS Yes 
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Control 1: n=56 
(52f); age 47.1yr; 
pain duration 
11.2yr. 
Control 2: n=56 
(53f); age 47yr; 
pain duration 
11.7yr. 

Amris 2014 
(Denmark) 272 

Fibromyalgia CBT  
(2wk / 35hr) 

Waitlist  
(2wk / NA) 

Experimental: 
n=96 (96f); age 
44.4yr; pain 
duration 12.9yr. 
Control: n=95 
(95f); age 44.2yr; 
pain duration 
11.2yr. 
 

Multidisciplinary: 
Rheumatologist + 
Psychologist + 
Nurse + 
Occupational 
therapist + 
Physiotherapist 

Group face-to-
face (NA) 

CSQ No 

Basler 1997 
(Germany) 119 

Low back pain  
 

CBT  
(12wk / 30hr) 

TAU (12wk / 
NA) 

Combined: n=94 
(71f); age 49.3yr; 
pain duration 
10.8yr. 

Clinical 
psychologist 

Group face-to-
face + homework 
(12) 

PRSS Yes 

Bennell 2016 
(Australia) 273 

Knee osteoarthritis CBT + Exercise 
(12wk / 11.7hr) 

1. CBT 
(12wk / 7.5hr) 
 
2. Individual 
Exercise  
(12wk / 2.5hr) 

Experimental: 
n=73 (44f); age 
64.6yr; pain 
duration 5.5yr. 
Control 1: n=74 
(45f); age 63yr; 
pain duration 5.5yr. 
Control 2: n=75 
(44f); age 62.7yr; 
pain duration 6yr. 

Physiotherapist Individual face-
to-face + 
homework (10) 

PCS No 
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Bergeron 2016 
(Canada) 274 

Vestibulodynia 
(provoked) 

CBT 
(13wk / 20hr) 

Topical 
steroid (13wk 
/ NA) 

Experimental: 
n=52 (52f); age 
27.8yr; pain 
duration 6.4yr. 
Control: n=45 
(45f); age 26.1yr; 
pain duration 4.6yr. 

Clinical 
psychologist 

Group face-to-
face + homework 
(10) 

PCS No 

Brattberg 2008  
(Sweden) 275 

Fibromyalgia Emotional 
Freedom 
Techniques  
(8wk / NA) 

Waitlist  
(8wk / NA) 

Experimental: 
n=43 (43f); full 
sample age 43.8yr. 
Control: n=43 
(43f); full sample 
age 43.8yr. 

None Internet + 
homework 

PCS 
 

No 

Broderick 
2014  
(USA) 121 

Osteoarthritis 
(knee/hip) 

CBT  
(10wk / 5-7.5hr) 

TAU  
(10wk / NA) 

Experimental: 
n=129 (129f); age 
68yr; pain duration 
14yr. 
Control: n=128 
(128f); age 66.4yr; 
pain duration 
13.6yr. 

Nurse practitioner Individual face-
to-face/telephone 
+ homework (≤4) 

CSQ Yes 

Bromberg 
2012  
(USA) 276 

Migraine Internet CBT 
(4wk / NA) 

TAU  
(4k / NA) 

Experimental: 
n=94 (83f); age 
43.4yr; pain 
duration 2.5yr. 
Control: n=95 
(82f); age 41.9yr; 
pain duration 2.5yr. 

None Internet + 
homework 

PCS No 

Buhrman 2004 
(Sweden) 277 

Low back pain  
 

Internet CBT 
(8wk / ≤1hr) 

Waitlist  
(8wk / NA) 

Experimental: 
n=22 (14f); age 

“Student 
therapist” 

Internet + phone 
+ homework (6) 

CSQ Yes 
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43.5yr; pain 
duration 8.8yr. 
Control: n=29 
(18f); age 45yr; 
pain duration 
10.5yr. 

Buhrman 2011 
(Sweden) 280 

Back pain Internet CBT 
(12wk / NA) 

Waitlist  
(12wk / NA) 

Experimental: 
n=26 (19f); age 
43.5yr; pain 
duration 12.1yr. 
Control: n=28 
(18f); age 42.9yr; 
pain duration 
13.1yr. 

Clinical 
psychologist 

Internet + email 
+ homework (8) 

CSQ Yes 

Buhrman 
2013a 
(Sweden) 281 

Mixed chronic pain Internet ACT 
(7wk / <1hr) 

Internet 
discussion  
(7wk / 0hr) 

Experimental: 
n=38 (21f); age 
48.8yr; pain 
duration 13.1yr. 
Control: n=38 
(24f); age 49.3yr; 
pain duration 
17.4yr. 

Student 
psychologist 

Internet + 
email/phone + 
homework (7) 

CSQ No 

Buhrman 
2013b 
(Sweden) 278 

Mixed chronic pain Internet CBT 
(8wk / NA) 

Internet 
discussion  
(8wk / 0hr) 

Experimental: 
n=36 (26f); age 
39.9yr; pain 
duration 6.4yr. 
Control: n=36 
(26f); age 40.2yr; 
pain duration 6.1yr. 

Student 
psychologist 

Internet + email 
+ homework (8) 

CSQ Yes 
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Buhrman 2015 
(Sweden) 279 

Mixed chronic pain 
+ depression / 
anxiety 

Internet CBT 
(8wk / <1hr) 

Internet 
discussion  
(8wk / 0hr) 

Experimental: 
n=28 (24f); age 
54.1yr; pain 
duration NA. 
Control: n=24 
(20f); age 46.8yr; 
pain duration NA. 

Student 
psychologist 

Internet + 
email/phone + 
homework (8) 

CSQ No 

Carpenter 
2012  
(USA) 282 

Low back pain Internet CBT 
(3wk / 0hr) 

Waitlist 
(3wk / 0hr) 

Combined: n=141 
[70 Experimental, 
71 Control] (114f); 
age 42.5yr; pain 
duration 8.64yr. 

None Internet + 
homework (6) 

PCS No 

Carson 2010 
(USA) 283 

Fibromyalgia Yoga 
(8wk / 16hr) 

Waitlist  (8wk 
/ 0.1hr) 

Experimental: 
n=25 (25f); age 
51.4yr; pain 
duration 10.6yr. 
Control: n=28 
(25f); age 55.8yr; 
pain duration 
12.5yr. 

Yoga teacher Group face-to-
face + homework 
(8) 

CSQ No 

Castel 2012 
(Spain) 284 

Fibromyalgia CBT + Standard 
medication + 
Hypnosis 
(14wk / 28hr) 

1. CBT + 
Standard 
medication 
(14wk / 28hr) 
 
2. TAU: 
Standard 
medication 
(14wk / NA) 

Experimental: 
n=29 (28f); age 
50.2yr; pain 
duration 12.5yr. 
Control: n=34 
(32f); age 50yr; 
pain duration 
13.6yr. 
Control: n=30 
(30f); age 48.7yr; 

Psychologist Group face-to-
face + homework 
(14) 

CSQ Yes 
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pain duration 
11.6yr. 

Castel 2013 
(Spain) 286 

Fibromyalgia CBT + physical 
therapy + 
standard 
medication 
(12wk / 48hr) 

TAU: 
Standard 
medication 
(12wk / NA) 

Experimental: 
n=81 (81f); age 
49yr; pain duration 
12.9yr. 
Control: n=74 
(74f); age 48.8yr; 
pain duration 
10.8yr. 

Multidisciplinary: 
Clinical 
psychologist + 
Physiotherapist 

Group face-to-
face + homework 
(24) 

CSQ Yes 

Castel 2015 
(Spain) 285 

Fibromyalgia CBT + physical 
therapy + 
standard 
medication 
(12wk / 48hr) 

TAU: 
Standard 
medication 
(12wk / NA) 

Combined: n=130 
[69 intervention, 61 
control] (130f); age 
49.2yr; pain 
duration 11.8yr. 

Multidisciplinary: 
Clinical 
psychologist + 
Physiotherapist 

Group face-to-
face + homework 
(24) 

CSQ Yes 

Chiauzzi 2010 
(USA) 287 

Back pain Internet CBT 
(6mo / 0hr) 

Education 
booklet (6mo / 
0hr) 

Experimental: 
n=95 (64f); age 
47.3yr; pain 
duration NA. 
Control: n=104 
(70f); age 45yr; 
pain duration NA. 

None Internet + 
homework (13) 

PCS Yes 

De Boer 2014 
(Netherlands) 
288 

Mixed chronic pain Internet CBT 
(16wk / NA) 

Group CBT 
(16wk / 16hr) 

Experimental: 
n=38 (15f); age 
50.6yr; pain 
duration 9.8yr. 
Control: n=34 
(17f); age 53.2yr; 
pain duration 7.4yr. 

Psychologist  Internet + 
homework + 
email (16) 

PCS Yes 

Dowd 2015  
(Ireland) 289 

Mixed chronic pain Internet 
mindfulness  

Internet 
education 

Combined: n=124 
[62 intervention, 62 

None Internet + 
homework (12) 

PCS No 



 

261 

(6wk / 0hr) (6wk / 0hr) control] (112f); age 
44.5yr; pain 
duration 10.2yr 
(intervention), 
11.5yr (control). 

Ersek 2008 
(USA) 290 

Mixed chronic pain 
(older adult) 

CBT  
(7wk / 10.5hrs) 

Education 
book  
(7wk / NA) 

Experimental: 
n=133 (116f); age 
81.9yr; pain 
duration NA. 
Control: n=123 
(101f); age 81.8yr; 
pain duration NA. 

Nurse or Clinical 
psychologist 

Group face-to-
face + homework 
(7) 

CSQ No 

Fritsche 2010 
(Germany) 291 

Migraine Group 
education (5wk 
/ 10hr) 

Written 
education 
(5wk / NA) 

Experimental: 
n=79 (74f); age 
47.7yr; pain 
duration 26.1yr. 
Control: n=71 
(62f); age 48.4yr; 
pain duration 20yr. 

Psychotherapist Group face-to-
face + homework 
(5) 

PRSS No 

Gallagher 
2013 
(Australia) 292 

Mixed chronic pain Written pain 
neuroscience 
education (3wk 
/ 0hr) 

Written CBT 
advice (3wk / 
0hr) 

Experimental: 
n=40 (26f); age 
42yr; pain duration 
2.1yr. 
Control: n=39 
(22f); age 45yr; 
pain duration 2.6yr. 

None Written 
information  

PCS Yes 

Garland 2012 
(USA) 293 

Abdominal pain 
(Irritable Bowel 
Syndrome) 

Mindfulness-
Based Stress 
Reduction  
(8wk / 20hr) 

Support group 
(8wk / 20hr) 

Experimental: 
n=36 (36f); age 
44.7yr; pain 
duration NA. 

Certified MBSR 
instructor 

Group face-to-
face + homework 
(9) 

CSQ No 
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Control: n=39 
(39f); age 40.9yr; 
pain duration NA. 

Geraets 2005 
(Netherlands) 
294 

Shoulder pain Graded exercise 
(12wk / 18hr) 

TAU 
(12wk / NA) 

Experimental: 
n=87 (44f); age 
51.2yr; pain 
duration NA. 
Control: n=89 
(52f); age 53.3yr; 
pain duration NA. 

Physiotherapist Group face-to-
face + homework 
(19) 

PCCL No 

Gustavsson 
2010 
(Sweden) 295 

Neck pain CBT 
(20wk / 12hr) 

Individual 
physiotherapy 
(12wk / NA) 

Experimental: 
n=77 (69f); age 
45.7yr; pain 
duration NA. 
Control: n=79 
(70f); age 45.7yr; 
pain duration NA. 

Physiotherapist Group face-to-
face + homework 
(8) 

CSQ No 

Helminen 2015 
(Finland) 296 

Knee osteoarthritis  CBT 
(6wk / 12hr) 

TAU 
(6wk / NA) 

Experimental: 
n=55 (39f); age 
64.5yr; pain 
duration 6.6yr. 
Control: n=56 
(38f); age 62.8yr; 
pain duration 8.9yr. 

Multidisciplinary: 
Psychologist + 
Physiotherapist 

Group face-to-
face + homework 
(6) 

PCS No 

Huang 2016 
(USA) 297 

Mixed chronic pain 
(men with opioid 
induced low 
testosterone) 

Testosterone 
replacement gel 
(3mo / NA) 

Placebo gel 
(3mo / NA) 

Experimental: 
n=43 (0f); age 
47yr; pain duration 
NA. 
Control: n=41 (0f); 
age 50yr; pain 
duration NA. 

Physician Individual face-
to-face + self-
administration 

PCS No 
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Hutting 2015* 
(Netherlands) 
298 

Arm, neck or 
shoulder pain 

CBT 
(6wk / 15hr) 

TAU 
(6wk / NA) 

Experimental: 
n=64 (53f); age 
45yr; pain duration 
NA. 
Control: n=53 
(36f); age 47.7yr; 
pain duration NA. 

“Moderator” Group face-to-
face + homework 
(6) 

PCS No 

Ittersum 2014 
(Belgium) 299 

Fibromyalgia Written pain 
neuroscience 
education 
(6wk / NA) 

Written 
relaxation 
advice 

Experimental: 
n=53 (50f); age 
47.6yr; pain 
duration 8.5yr. 
Control: n=52 
(48f); age 45.8yr; 
pain duration 8yr. 

None Written 
information 

PCS Yes 

Kristjánsdóttir 
2013 
(Norway) 300 

Fibromyalgia / 
Widespread pain 

Smartphone 
ACT 
(4wk / 1hr) 

Internet 
education 
(4wk / NA) 

Experimental: 
n=70 (70f); age 
44.6yr; pain 
duration 13.1yr. 
Control: n=70 
(70f); age 43.8yr; 
pain duration 
15.5yr. 

Smartphone + 
Psychologist or 
Nurse 

Smartphone + 
SMS feedback + 
homework 

PCS Yes 

laCour 2015 
(Denmark) 301 

Mixed chronic pain Mindfulness-
Based Stress 
Reduction 
(8wk / 31.5hr) 

Waitlist 
(8wk / NA) 

Experimental: 
n=55 (48f); age 
48.8yr; pain 
duration 11.8yr. 
Control: n=54 
(45f); age 46.5yr; 
pain duration 
7.83yr**. 

Certified MBSR 
teacher 

Group face-to-
face + homework 
(10) 

CSQ No 
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Leeuw 2008 
(Netherlands) 
302 

Low back pain Exposure in 
vivo 
(NA / 16hr) 

Graded 
exercise 
(NA / 26hr) 

Experimental: 
n=42 (22f); age 
46.4yr; pain 
duration 8.1yr. 
Control: n=43 
(19f); age 44.2yr; 
pain duration 9yr. 

Multidisciplinary: 
Psychologist + 
Physiotherapist + 
Occupational 
therapist 

Individual face-
to-face (16) 

PCS No 

Luciano 2014 
(Spain) 135 

Fibromyalgia ACT 
(8wk / 20hr) 

1. Standard 
medication 
(8wk / NA) 
 
2. Waitlist 

Experimental: 
n=51 (49f); age 
48.9yr; pain 
duration 14.1yr. 
Control 1: n=52 
(51f); age 47.8yr; 
pain duration 
11.4yr. 
Control 2: n=53 
(50f); age 48.3yr; 
pain duration 13yr. 

Clinical 
psychologist 

Group face-to-
face + homework 
(8) 

PCS No 

Mannion 1999 
(Switzerland) 
303 

Low back pain Individual 
physiotherapy 
exercise + 
manual therapy 
(3mo / 13hr) 

1. Group 
aerobic 
exercise 
(3mo / 26hr) 
 
2. Group 
‘David Back 
Clinic’ 
exercise  
(3mo / 26hr) 

Experimental: 
n=49 (30f); age 
46.3yr; pain 
duration 10yr. 
Control 1: n=50 
(27f); age 45.2yr; 
pain duration 9.7yr. 
Control 2: n=49 
(27f); age 43.7yr; 
pain duration 13yr. 

Physiotherapist Individual face-
to-face + 
homework (26) 

CSQ No 

Marshall 2013 
(Australia) 340 

Low back pain Specific trunk 
exercise Pilates 
(8wk / 24hr) 

Cycling 
(8wk / 24hr) 

Experimental: 
n=32 (20f); age 

Exercise instructor Group face-to-
face (24) 

PCS No 
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36.2yr; pain 
duration 9.5yr. 
Control: n=32 
(20f); age 36.2yr; 
pain duration 
11.1yr. 

Martínez 2014 
(Spain) 304 

Fibromyalgia CBT 
(6wk / 9hr) 

Sleep advice 
(6wk / 9hr) 

Experimental: 
n=30 (30f); age 
46.5yr; pain 
duration 4.2yr. 
Control: n=29 
(29f); age 48.7yr; 
pain duration 5.9yr. 

“Therapist” Group face-to-
face (6) 

PCS No 

Meeus 2010 
(Belgium) 305 

Widespread pain + 
Chronic Fatigue 
Syndrome 

Pain 
neuroscience 
education 
(1day / 0.5hr) 

Pacing 
education 
(1day / 0.5hr) 

Experimental: 
n=24 (22f); age 
38.3yr; pain 
duration NA. 
Control: n=24 
(18f); age 42.3yr; 
pain duration NA. 

Physiotherapist Individual face-
to-face (1) 

PCS No 

Monticone 
2014 
(Italy) 309 

Low back pain (post 
lumbar fusion 
surgery) 

Exercise + CBT 
(4wk / 38hr) 

Exercise 
(4wk / 30hr) 

Experimental: 
n=65 (44f); age 
58.8yr; pain 
duration 2.8yr. 
Control: n=65 
(34f); age 55.9yr; 
pain duration 2.4yr. 

Multidisciplinary: 
Physiotherapist + 
Psychologist 

Individual face-
to-face 

PCS No 

Monticone 
2016a 
(Italy) 306 

Back pain 
(idiopathic scoliosis) 

Physiotherapy 
exercise + CBT 
(20wk / 30hr) 

General 
physiotherapy 
(20wk / 20hr) 

Experimental: 
n=65 (48f); age 
51.6yr; pain 
duration 3.2yr. 

Multidisciplinary: 
Physiotherapist + 
Psychologist 

Individual face-
to-face (20) 

PCS No 
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Control: n=65 
(46f); age 51.7yr; 
pain duration 3yr. 

Monticone 
2016b 
(Italy) 307 

Low back pain (non-
specific) 

Exercise + CBT 
(5wk / 15hr) 

Exercise 
(5wk / 10hr) 

Experimental: 
n=75 (47f); age 
53.2yr; pain 
duration 1.8yr. 
Control: n=75 
(45f); age 53.8yr; 
pain duration 1.9yr. 

Multidisciplinary: 
Physiotherapist + 
Clinical 
psychologist 

Group face-to-
face  

PCS No 

Monticone 
2016c 
(Italy) 308 

Neck pain (non-
specific) 

Exercise + CBT 
(10wk / 20hr) 

Exercise 
(10wk / 10hr) 

Experimental: 
n=85 (61f); age 
53.8yr; pain 
duration 1.9yr. 
Control: n=85 
(60f); age 52yr; 
pain duration 2.1yr. 

Multidisciplinary: 
Physiotherapist + 
Psychologist 

Group face-to-
face + homework 

PCS No 

Moseley 2004 
(Australia) 341 

Low back pain Pain 
neuroscience 
education 
(15d / 3hr) 

Back anatomy 
education 
(15d / 3hr) 

Experimental: 
n=31 (18f); age 
42yr; pain duration 
2.4yr. 
Control: n=27 
(25f); age 45yr; 
pain duration 2.5yr. 

Physiotherapist Individual face-
to-face + 
homework (1) 

PCS Yes 

Moustafa 2015 
(Egypt) 310 

Fibromyalgia CBT + Exercise 
+ Neck 
manipulation 
(12wk / 89hr) 

CBT + 
Exercise + 
Sham neck 
manipulation 
(12wk / 89hr) 

Experimental: 
n=60 (60f); age 
53.5yr; pain 
duration NA. 
Control: n=60 
(60f); age 51.4yr; 
pain duration NA. 

Physiotherapist Group/individual 
face-to-face + 
homework  

PCS No 
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Müller 2016 
(Switzerland) 
311 

Mixed chronic pain 
+ physical disability 
(SCI / MS / 
Neuromuscular 
disease) 

Internet positive 
psychology 
(8wk / 0hr) 

Writing 
control 
(8wk / 0hr) 

Experimental: 
n=51 (34f); age 
58.9yr; pain 
duration NA. 
Control: n=45 
(33f); age 59.9yr; 
pain duration NA. 

None Internet PCS No 

Naylor 2008 
(USA) 312 

Musculoskeletal 
pain 

CBT + 
automated 
phone 
maintenance 
(7mo / 16.5hr) 

CBT 
(7mo / 16.5hr) 

Experimental: 
n=26 (23f); age 
47yr; pain duration 
13.6. 
Control: n=25 
(21f); age 46yr; 
pain duration 8.6yr. 

“Therapist” Group face-to-
face + automated 
phone messages 
+ homework  

CSQ Yes 

Nicholas 2013 
(Australia) 314 

Mixed chronic pain 
(older adult) 

Exercise + CBT 
(4wk / 16hr) 

1. Exercise + 
discussion 
(4wk / 16hr) 
 
2. Waitlist 

Experimental: 
n=49 (32f); age 
74.6yr; pain 
duration 17.2. 
Control 1: n=53 
(37f); age 72.4yr; 
pain duration 
14.9yr. 
Control 2: n=39 
(20f); age 75yr; 
pain duration 
11.2yr. 

Multidisciplinary: 
Clinical 
psychologist + 
Physiotherapist + 
Registered Nurse 

Group face-to-
face + homework 
(8) 

PRSS No 

Nicholas 2014 
(Australia) 313 

Mixed chronic pain CBT + 
Exposure 
(3wk / 120hr) 

CBT + 
Distraction 
(3wk / 120hr) 

Experimental: 
n=66 (34f); age 
42yr; pain duration 
5.6. 

Multidisciplinary: 
Clinical 
psychologist + 
Physiotherapist + 
Nurse + 

Group face-to-
face + homework 
(15) 

PRSS No 
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Control: n=74 
(41f); age 43.2yr; 
pain duration 6.5yr. 

Rehabilitation 
advisor + Pain 
medicine 
specialist 

Nordin 2016 
(Sweden) 315 

Musculoskeletal 
pain 

Multimodal 
(acupuncture, 
TENS, 
medication, 
CBT, manual 
therapy) + 
Internet CBT 
(4mo / NA) 

Multimodal 
(acupuncture, 
TENS, 
medication, 
CBT, manual 
therapy) 
(4mo / NA) 

Experimental: 
n=60 (47f); age 
44yr; pain duration 
6.6. 
Control: n=49 
(37f); age 42yr; 
pain duration 6.5yr. 

Multidisciplinary: 
Nurse + 
Occupational 
therapist + 
Physician+ 
Physiotherapist + 
Psychologist 

Individual/group 
face-to-face + 
Internet 

CSQ No 

Oerlemans 
2011 
(Netherlands) 
316 

Abdominal pain 
(Irritable Bowel 
Syndrome) 

SMS CBT 
(4wk / NA) 

TAU 
(4wk / NA) 

Experimental: 
n=38 (34f); age 
35.9yr; pain 
duration NA. 
Control: n=38 
(29f); age 40.6yr; 
pain duration NA. 

Psychologist Phone SMS PCS Yes 

Overmeer 
2016 
(Sweden) 317 

Neck pain (WAD) Neck specific 
exercises + 
CBT 
(12wk / NA) 

1. Neck 
specific 
exercises 
(12wk / NA) 
 
2. General 
home exercise 
(12wk / NA) 

Experimental: 
n=68 (44f); age 
40yr; pain duration 
1.7yr 
Control 1: n=67 
(51f); age 39yr; 
pain duration 1.6. 
Control 2: n=59 
(31f); age 43.4yr; 
pain duration 1.6yr. 

Physiotherapist Individual face-
to-face 

PCS No 
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Picard 2013 
(France) 318 

Fibromyalgia Hypnosis 
(2mo / 5hr) 

Waitlist 
(2mo / NA) 

Experimental: 
n=31 (30f); age 
48.1yr; pain 
duration 9.7. 
Control: n=31 
(29f); age 49.3yr; 
pain duration 6.8. 

Psychologist Individual face-
to-face + 
homework (5) 

CSQ No 

Rodríguez 
Torres 2015 
(Spain) 319 

Fibromyalgia Manual therapy 
(Neurodynamic 
mobilization) 
(8wk / 16hr) 

TAU + 
Written 
education 
(8wk / NA) 

Experimental: 
n=24 (19f); age 
53yr; pain duration 
NA. 
Control: n=24 
(20f); age 53.1yr; 
pain duration NA. 

Physiotherapist Individual face-
to-face (16) 

PCS No 

Ruehlman 
2012 
(USA) 320 

Mixed chronic pain Internet CBT 
(6wk / 0hr) 

TAU 
(6wk / NA) 

Experimental: 
n=162 (combined 
195f); combined 
age 44.9yr; pain 
duration NA. 
Control: n=143 
(combined 195f); 
combined age 
44.9yr; pain 
duration NA. 

None Internet + 
homework 

PCP-
EA 

No 

Schofield 
2002* 
(UK) 321 

Mixed chronic pain Snoezelen 
sensory 
stimulation 
(1mo / 6hr) 

Progressive 
muscle 
relaxation 
(1mo / 6hr) 

Experimental: 
n=43 (NA f); age 
48.2yr; pain 
duration 6yr. 
Control: n=30 (NA 
f); age 48yr; pain 
duration 7.5yr. 

Clinical nurse 
specialist 

Individual face-
to-face 

CSQ No 
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Smeets 2006 
(Netherlands) 
114 

Low back pain Exercise + CBT 
(10wk / 79hr) 

1. Exercise 
(10wk / 
52.5hr) 
 
2. CBT 
(10wk / 
26.5hr) 
 
3. Waitlist 
(10wk / 0hr) 

Experimental: 
n=55 (21f); age 
41.6yr; pain 
duration 4.7yr 
Control 1: n=52 
(21f); age 43yr; 
pain duration 4.8. 
Control 2: n=55 
(33f); age 42yr; 
pain duration 5.8yr. 
Control 3: n=49 
(25f); age 40.6yr; 
pain duration 3.7yr. 

Multidisciplinary: 
Physiotherapist or 
Occupational 
therapist + 
Clinical 
psychologist or 
Social worker 

Group face-to-
face + homework  

PCL No 

Somers 2012 
(USA) 322 

Knee osteoarthritis + 
overweight 

CBT + weight 
loss program 
(24wk / 90hr) 

1. CBT 
(24wk / 18hr) 
 
2. Weight loss 
program 
(24wk / 72hr) 
 
3. TAU 
(24wk / NA) 

Experimental: 
n=62 (57f); age 
57.5yr; pain 
duration NA 
Control 1: n=60 
(40f); age 58.1yr; 
pain duration NA. 
Control 2: n=59 
(47f); age 58.3yr; 
pain duration NA. 
Control 3: n=51 
(40f); age 57.9yr; 
pain duration NA. 

Multidisciplinary: 
Clinical 
psychologist + 
Exercise 
physiologist 

Group face-to-
face + homework 

CSQ No 

Spinhoven 
2004 
(Netherlands) 
116 

Low back pain (non-
specific) 

Behavioural 
activation + 
CBT 
(10wk / 150hr) 

1. Behavioural 
activation + 
group 
discussion 

Experimental: 
n=59 (37f); age 
39.7yr; pain 
duration 8.2yr. 

Multidisciplinary: 
Physiotherapist + 
Occupational 
therapist + 

Group face-to-
face + homework 

PCCL Yes 



 

271 

(10wk / 
150hr) 
 
2. Waitlist 
(10wk / NA) 

Control 1: n=58 
(38f); age 39.2yr; 
pain duration 
10.7yr. 
Control 2: n=31 
(19f); age 41.1yr; 
pain duration 
11.3yr. 
 

Clinical 
psychologist 

Sterling 2015 
(Australia) 323 

Neck pain (WAD) Dry needling + 
exercise 
(6wk / 13hr) 

Sham 
needling + 
exercise 
(6wk / 13hr) 

Experimental: 
n=40 (24f); age 
41.5yr; pain 
duration 1.7yr. 
Control: n=40 
(30f); age 41.7yr; 
pain duration 1.3yr. 

Physiotherapist Individual face-
to-face + 
homework (16) 

PCS No 

Ter Kuile 1996 
(Netherlands) 
325 

Headache Self-hypnosis + 
cognitive 
restructuring 
(7wk / 7hr) 

Autogenic 
relaxation 
(7wk / 7hr) 

Combined: n=143 
[Experimental=75, 
Control=68] (89f); 
age 34.3yr; pain 
duration 11.1yr. 

Psychologist Individual face-
to-face + 
homework (7) 

CSQ No 

Ter Kuile 2015 
(Netherlands) 
324 

Vaginismus 
(lifelong) 

Graded 
exposure 
(6wk / 10hr) 

Waitlist 
(6wk / NA) 

Experimental: 
n=35 (35f); age 
28.5yr; pain 
duration 9.6yr. 
Control: n=35 
(35f); age 29.3yr; 
pain duration 
11.2yr. 

Psychologist Individual face-
to-face + 
homework (5) 

VPCQ No 
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Tetsunaga 
2015 
(Japan) 326 

Low back pain + 
depression 

Medication: 
Tramadol + 
Acetaminophen 
(8wk / NA) 

NSAID 
medication: 
Celecoxib 
(8wk / NA) 

Experimental: 
n=35 (22f); age 
65.4yr; pain 
duration 3.8yr. 
Control: n=35 
(22f); age 62.3yr; 
pain duration 4.5yr. 

Physician Individual face-
to-face + home 
administration 
(4) 

PCS Yes 

Thorn 2011 
(USA) 327 

Mixed chronic pain 
+ low SES 

CBT 
(10wk / 15hr) 

Education 
(10wk / 15hr) 

Experimental: 
n=49 (35f); age 
50.2yr; pain 
duration 20.6yr. 
Control: n=34 
(30f); age 55.4yr; 
pain duration 
19.5yr. 

Clinical 
psychologist 

Group face-to-
face + homework 
(10) 

PCS No 

Trompetter 
2015 
(Netherlands) 
328 

Mixed chronic pain Internet ACT 
(3mo / NA) 

1. Expressive 
writing 
(3mo / NA) 
 
2. Waitlist 
(3mo / NA) 

Experimental: 
n=82 (63f); age 
52.9yr; pain 
duration NA. 
Control 1: n=79 
(60f); age 52.3yr; 
pain duration NA. 
Control 2: n=77 
(58f); age 53.2yr; 
pain duration NA. 

Student 
psychologist 

Internet + email 
+ homework 

PCS No 

Trudeau 2015 
(USA) 329 

Arthritis 
(osteoarthritis / 
rheumatoid arthritis) 

Internet CBT 
(1mo / NA) 

Waitlist 
(1mo / NA) 

Experimental: 
n=113 (75f); age 
50.3yr; pain 
duration NA. 

None Internet + 
homework 

PCS Yes 
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Control: n=115 
(81f); age 49.6yr; 
pain duration NA. 

Turner 1988 
(USA) 330 

Low back pain CBT 
(8wk / 16hr) 

1. Behaviour 
therapy 
(8wk / 16hr) 
 
2. Waitlist 
(8wk / 0hr) 

Combined: n=81 
[Experimental=26, 
Control1=30, 
Control2=25] 
(30f); age 46yr; 
pain duration 6.2yr. 

Clinical 
psychologist 

Group face-to-
face + homework 
(8) 

CEQ Yes 

Turner 2006 
(USA) 331 

Temporomandibular 
disorders 

CBT 
(8wk / NA) 

Education 
(8wk / NA) 

Experimental: 
n=61 (Combined 
111f); age 39.3yr; 
pain duration 
combined 1.2yr. 
Control: n=65 
(Combined 111f); 
age 35.4yr; pain 
duration combined 
1.2yr. 

Clinical 
psychologist 

Individual face-
to-face + phone 
+ homework 

CSQ No 

Turner 2011 
(USA) 332 

Temporomandibular 
disorders 

CBT + hormone 
education 
(6mo / 4.25hr) 

1. CBT 
(6mo / 4.25hr) 
 
2. 
Contraceptive 
pill 
(6mo / NA) 

Experimental: 
n=60 (60f); age 
29.1yr; pain 
duration 5yr. 
Control: n=57 
(57f); age 25.4yr; 
pain duration 5. 

Dental hygienist Individual face-
to-face + 
homework (8) 

CSQ No 

Turner 2016 
(2016) 136 

Low back pain Mindfulness 
(MBSR) 
(8wk / 16hr) 

1. CBT 
(8wk / 16hr) 
 
2. TAU 
(8wk / 0hr) 

Experimental: 
n=116 (71f); age 
50yr; pain duration 
NA. 

Meditation teacher Group face-to-
face + homework 
(8) 

PCS No 
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Control 1: n=112 
(66f); age 49.1yr; 
pain duration NA. 
Control 2: n=113 
(87f**); age 
48.9yr; pain 
duration NA. 

Vallejo 2015 
(Spain) 333 

Fibromyalgia CBT [internet] 
(10wk / NA) 

1. CBT 
[group] 
(10wk / 20hr) 
 
2. Waitlist 
(10wk / 0hr) 

Experimental: 
n=20 (20f); age 
49.8yr; pain 
duration 13.8. 
Control 1: n=20 
(20f); age 53.5yr; 
pain duration 14.9. 
Control 2: n=20 
(20f); age 51.3yr; 
pain duration 12.4. 

Clinical 
psychologist 

Internet + email 
+ homework (10) 

PCS No 

Van der Maas 
2015 
(Netherlands) 
334 

Mixed 
musculoskeletal pain 

CBT + 
Psychomotor 
Therapy 
(12wk / 109hr) 

CBT 
(12wk / 94hr) 

Experimental: 
n=49 (45f); age 
38.6yr; pain 
duration NA. 
Control: n=45 
(32f); age 45.4yr; 
pain duration NA. 

Multidisciplinary: 
Psychologist + 
Physiotherapist or 
Occupational 
therapist 

Group face-to-
face (36) 

PCS No 

Vlaeyen 1996 
(Netherlands) 
335 

Fibromyalgia Education + 
exercise + 
cognitive 
restructuring 
(6wk / 42hr) 

1. Education + 
exercise + 
group 
discussion 
(6wk / 42hr) 
 
2. Wailist 

Experimental: 
n=46 (46f); age 
44.6yr; pain 
duration 10.4. 
Control 1: n=39 
(34f); age 44.6yr; 
pain duration 10.2. 

Psychologist Group face-to-
face + homework 
(10) 

PCL No 
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(6wk / 0hr) Control 2: n=40 
(35f); age 42.8yr; 
pain duration 9.9. 

Vonk 2009 
(Netherlands) 
336 

Neck pain (non-
specific) 

Graded activity 
(9wk / 3.3hr) 

Conventional 
exercise 
(9wk / 5.6) 

Experimental: 
n=68 (43f); age 
45.7yr; pain 
duration 5yr. 
Control: n=71 
(43f); age 45.7yr; 
pain duration 4.5yr. 

Physiotherapist Individual face-
to-face + 
homework 

PCS No 

Weiner 2013 
(USA) 337 

Knee osteoarthritis Acupuncture 
periosteal 
stimulation + 
boosters 
(12wk / 8.5hr) 

1. 
Acupuncture 
periosteal 
stimulation + 
sham boosters 
(12wk / 8.5hr) 
 
2. Sham 
periosteal 
stimulation 
therapy 
(12wk / 5hr) 

Experimental: 
n=63 (8f); age 
67.1yr; pain 
duration 5.7yr. 
Control 1: n=64 
(10f); age 65.8yr; 
pain duration 6.2yr. 
Control 2: n=63 
(11f); age 66.8yr; 
pain duration 7.2. 

Acupuncturist Individual face-
to-face (10) 

CSQ No 

Williams 1996 
(UK) 338 

Mixed chronic pain Multimodal 
CBT [inpatient] 
(4wk / 126hr) 

1. Multimodal 
CBT 
[outpatient] 
(8wk / 28hr) 
 
2. Waitlist 
(8wk / 0hr) 

Experimental: 
n=43 (23f); age 
48.7yr; pain 
duration 8.4yr. 
Control 1: n=45 
(22f); age 50.4yr; 
pain duration 7.7yr. 

Multidisciplinary: 
Anaesthetist + 
Clinical 
psychologist + 
Physiotherapist + 
Occupational 
therapist + Nurse 

Group face-to-
face (20) 

CSQ No 
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Control 2: n=33 
(19f); age 51.1yr; 
pain duration 7.2yr. 

Zautra 2008 
(USA) 339 

Rheumatoid arthritis Mindfulness 
(8wk / 16hr) 

1. CBT 
(8wk / 16hr) 
 
2. Education 
(8wk / 16hr) 

Experimental: 
n=47 (27f); age 
55.9yr; pain 
duration 10.9yr. 
Control 1: n=52 
(36f); age 54.4yr; 
pain duration 15yr. 
Control 2: n=44 
(34f); age 52.1yr; 
pain duration 
11.8yr. 

Psychologist Group face-to-
face + homework 
(8) 

CSQ No 

Note: * Insufficient data for meta-analysis; ** Statistically significant difference between groups at baseline; NA = not available; CBT = Cognitive Behaviour 
Therapy; TAU=Treatment as usual; ACT = Acceptance and Commitment Therapy; PCCL= Pain Coping and Cognition List, PCS= Pain Catastrophising Scale; 
CSQ = Coping Strategies Questionnaire; PRSS = Pain-Related Self-Statements Scale; PCL=Pain Cognition List; VPCQ = Vaginal Penetration Cognition 
Questionnaire; CEQ= Cognitive Errors Questionnaire.  
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Appendix C Risk of bias summary for 
studies included in 
systematic review (Study 1) 
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Appendix D Semi-structured interview 
schedule (Study 2) 

 
1. Could you begin by telling me about your experience of pain? 

• Prompts: 
i. What does it feel like? 

ii. How has pain impacted your life? 
 

2. What goes through your mind when you’re in pain? 
• Prompts: 

i. Thoughts, images, memories 
 

3. How do you try to cope with your pain? 
• Prompts: 

a. What kinds of things do you do? 
b. What kind of mental strategies do you use? 

 

4. On this questionnaire (PCS) you agreed quite a bit with statements like (read 
strongly endorsed items) … Could you tell me more about that? 
 

5. At times we all get stuck thinking about something over and over, a bit like 
getting a song stuck in your head. One word for this is rumination. Worrying 
about things in the future or dwelling on things that have happened are both 
kinds of rumination. Do you ever find yourself ruminating about pain, or 
getting stuck thinking about it?  

• Prompts: 
i. What kinds of things do you think about when you’re in pain? 

ii. Do you ruminate more about the future or about the past? 
 

6. Are there any advantages to thinking a lot about pain?  
• Prompts: 

i. If you could give up thinking about about pain would you? 
ii. Does thinking a lot about pain help you to deal with it? 

iii. What would happen if you didn’t pay much attention to 
thoughts about pain? 

iv. Is there a purpose or goal somewhere in the back of your 
mind when you’re analyzing things? What are you trying to 
achieve by thinking about it? 
 

7. Are there any disadvantages to thinking a lot about pain?  
• Prompts: 

i. How does it affect your pain experience? 
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ii. How does it affect how you feel about yourself? 
iii. Could anything bad happen if you kept ruminating like this? 

 

8. How much control do you have over whether you think about pain or not? 
 

9. How do you know when to stop thinking about pain? 
 

10. Could you tell me about a time in the last few days when you found yourself 
thinking a lot about pain or worrying about it?  

• Prompts: 
i. What triggered you to think about it? 

ii. What thoughts or images were going through your mind? 
iii. Where was your attention when that was happening? 
iv. How did you feel while this was happening? 
v. What happened next? 

 

11. Is there anything else you would like to tell me that might help me to 
understand your experience of pain better?
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Appendix E Examples of 
metacognitions elicited 
during interviews with scale 
development sample 
(Study 3) 

Metacognitions Examples 
 
 
 
 
 

Positive 
Thinking 

about pain is 
helpful 

Helps me solve 
problems (pain 
relief) 

“What the problem solving is, it's just to 
work through the exercises to see if they'll 
help the pain.” (16. Back) 

Helps me solve 
problems 
(general) 

“There's lots of options and, when there's 
options, I need to think about what's the best 
option” (12. Knee) 

Protects me from 
injury 

“So you have a bit of caution about doing 
things… You’re not putting yourself at risk.” 
(19. Back) 

Prepares me  
“I guess it's more trying to predict what 
could happen so I'm pre-empting things I 
guess” (013. Back) 

Helps me cope  

“I’d rather think than not think.  I don’t 
know how to explain it to you, but when I 
think I know where I’m going.  If I don’t 
think it’s like I’m lost.” (20. Back) 

Avoidance “When you think about lots of things, even if 
you’ve got pain there you can’t feel that 
because you’re thinking already about 
something else.” (07. Back) 

  
 
 
 
 
 

Negative 
Thinking 

about pain is 
unhelpful 

Makes my pain 
worse 

“If I think about my pain, it makes it worse.” 
(06. Back) 

Increases distress “You just get worse and worse and worse 
and into depression. I suppose you just get 
suicidal.” (02. Knee) 

Damages my 
relationships 

“It not only grabs you in one way, it also can 
destroy your family in others. It’s a very 
nasty type of thing.” (09. Back) 

Uncontrollable  “You can’t help it. Especially when you’re 
sitting there on your own… It’s 
uncontrollable – you just think about it 
because it’s constantly there. It does, it starts 
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consuming yourself, consumes your 
thoughts” (17. Back) 

Makes me worry 
more (meta-
worry)  

“I spend so much time thinking about it and 
then, on top of that, thinking that I shouldn’t 
be thinking about it. Then on top of that, 
thinking I shouldn’t be beating myself up 
about thinking about it. It just gets 
ridiculous.” (18. Back) 

Pointless “To me, there’s more important things to be 
done than just continually worrying about 
things. That, to me, is sort of like ifs, buts 
and maybes. You know, you just try and 
make decisions and get on with things.” (08. 
Back) 

Note. Participant identification numbers shown in parentheses, along with sub-sample 
membership (Back = chronic back pain sample, N=15; Knee = total knee replacement 
sample, N=5). 
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Appendix F Demographic and pain 
characteristics of initial 
scale validation sample 
(Study 3) 

Variable Frequency % Sample 

Gender 
Male 
Female 

 
279 
585 

 
32.3 
67.7 

Marital status 
Married 
Defacto 
Single 
Widow 

 
409 
89 
356 
10 

 
47.3 
10.3 
41.2 
1.2 

Compensation claim 
No 
Yes, workers 
Yes, motor 
Yes, other 

 
803 
28 
10 
23 

 
92.9 
3.2 
1.2 
2.7 

Work status 
Full-time paid 
Part-time paid 
Unemployed (pain-related) 
Unemployed (not pain-related) 
Leave (pain-related) 
Studying 
Retraining 
Retired 
Home duties 
Voluntary work 
Other 

 
397 
145 
81 
32 
8 
68 
2 
34 
39 
2 
56 

 
45.9 
16.8 
9.4 
3.7 
.9 
7.9 
.2 
3.9 
4.5 
.2 
6.5 

Education 
<10 years schooling 
10 years schooling 
12 years schooling 
Apprenticeship/technical 
University Bachelor degree 

 
10 
47 
197 
121 
314 

 
1.2 
5.4 
22.8 
14.0 
36.3 
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University postgraduate degree 175 20.3 

Pain site 
Head/face 
Neck 
Upper limb (including shoulder, elbow, hands) 
Chest 
Upper back 
Abdomen 
Lower back 
Lower limb (including, hip, knee, ankle) 
Pelvis/genitals 
Widespread pain (all over my body) 

 
41 
187 
181 
39 
125 
20 
347 
307 
36 
126 

 
4.7 
21.6 
20.9 
4.5 
14.5 
2.3 
40.2 
35.5 
4.2 
14.6 

Note. N=864. Participants could endorse more than one pain site.  
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Appendix G Pain Metacognitions 
Questionnaire (PMQ) 

Pain	Metacognitions	Questionnaire	(PMQ)	
	

We	all	think	about	pain	in	different	ways.	Please	help	us	to	understand	your	attitudes	
towards	your	own	thoughts	about	pain.	Rate	how	much	you	agree	or	disagree	with	the	

statements	below.	There	are	no	right	or	wrong	answers.	
	

	
0	=	Strongly	Disagree	
1	=	Disagree	
2	=	Agree	
3	=	Strongly	Agree	
	

	
	
(Scoring	instructions:	Sum	items	1-9	for	positive	metacognitions	subscale	score	(PMQ-P);	sum	items	10-21	for	negative	
metacognitions	subscale	score	(PMQ-N).	Further	assessment	is	indicated	for	a	PMQ-P	score	>9	or	PMQ-N	score	>18.)	

1.	 My	pain	won’t	improve	unless	I	analyse	it.		 0	 1	 2	 3	

2.	 When	I’m	thinking	about	my	pain	I’m	trying	to	problem	solve	it.		 0	 1	 2	 3	

3.	 Thinking	a	lot	about	my	pain	protects	me	from	getting	injured.	 0	 1	 2	 3	

4.	 My	pain	would	get	worse	if	I	didn’t	think	about	it	a	lot.	 0	 1	 2	 3	

5.	 Analyzing	my	pain	prepares	me	for	the	worst.		 0	 1	 2	 3	

6.	 Focusing	on	the	bad	things	about	my	pain	helps	me	to	enjoy	the	good	things	
more.	

0	 1	 2	 3	

7.	 My	pain	won’t	sneak	up	on	me	as	long	as	I	keep	thinking	about	it.		 0	 1	 2	 3	

8.	 Thinking	a	lot	about	my	pain	helps	me	to	cope	with	it.		 0	 1	 2	 3	

9.	 Thinking	about	my	pain	helps	me	to	understand	myself.	 0	 1	 2	 3	

10.	 When	I	start	thinking	about	my	pain,	it’s	impossible	to	stop.		 0	 1	 2	 3	

11.	 I	don't	try	to	stop	thinking	about	my	pain	because	my	thoughts	seem	to	
have	a	life	of	their	own.	

0	 1	 2	 3	

12.	 Thinking	about	my	pain	all	the	time	makes	me	feel	depressed.	 0	 1	 2	 3	

13.	 I’d	be	happier	if	I	stopped	thinking	about	pain.	 0	 1	 2	 3	

14.	 I	feel	stressed	if	I	think	a	lot	about	my	pain.	 0	 1	 2	 3	

15.	 I	would	be	less	anxious	if	I	didn't	focus	on	my	pain	as	much.					 0	 1	 2	 3	

16.	 I	make	my	pain	worse	by	analysing	it.	 0	 1	 2	 3	

17.	 I	must	block	out	my	thoughts	about	pain.					 0	 1	 2	 3	

18.	 It’s	important	to	control	my	thoughts	about	pain.	 0	 1	 2	 3	

19.	 I	worry	about	the	negative	effects	of	thinking	too	much	about	my	pain.	 0	 1	 2	 3	

20.	 I	get	caught	in	a	vicious	cycle	of	thinking	about	my	pain	and	then	thinking	
about	how	I	wish	I	could	stop	thinking	about	it.		

0	 1	 2	 3	

21.	 When	I	find	myself	brooding	on	my	pain,	it	starts	me	thinking	about	how	I’m	
just	making	things	worse.	

0	 1	 2	 3	
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Appendix H Demographic and pain 
characteristics of second 
scale validation sample 
(Study 3) 

 
Variable Frequency % 

Gender 
Male 
Female 

 
204 
306 

 
40.0 
60.0 

Marital status 
Married 
Defacto 
Single 
Widow 

 
270 
11 
226 
3 

 
52.9 
2.2 
44.3 
0.6 

Compensation claim 
No 
Yes, workers 
Yes, motor 
Yes, other 

 
449 
36 
10 
15 

 
88.0 
7.1 
2.0 
2.9 

Work status 
Full-time paid 
Part-time paid 
Unemployed (pain-related) 
Unemployed (not pain-related) 
Leave (pain-related) 
Studying 
Retired 
Home duties 
Voluntary work 
Other 

 
292 
70 
29 
19 
4 
16 
20 
40 
4 
16 

 
57.3 
13.7 
5.7 
3.7 
.8 
3.1 
3.9 
7.8 
.8 
3.1 

Education 
<10 years schooling 
10 years schooling 
12 years schooling 
Apprenticeship/technical 
University Bachelor degree 

 
2 
7 
134 
90 
208 

 
0.4 
1.4 
26.3 
17.6 
40.8 
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University postgraduate degree 69 13.5 

Pain frequency 
Always present (intensity constant) 
Always present (intensity varies) 
Often present 
Occasionally present 
Rarely present 

 
25 
229 
133 
95 
28 

 
4.9 
44.9 
26.1 
18.6 
5.5 

Pain diagnosis 
Yes 
No 

 
210 
300 

 
41.2 
58.8 

Psychological diagnosis 
Yes 
No 

 
98 
412 

 
19.2 
80.8 

Pain site 
Head/face 
Neck 
Upper limb (including shoulder, elbow, hands) 
Chest 
Upper back 
Abdomen 
Lower back 
Lower limb (including, hip, knee, ankle) 
Pelvis/genitals 
Widespread pain (all over my body) 

 
29 
90 
101 
9 
73 
20 
205 
156 
12 
39 

 
5.7 
17.6 
19.8 
1.8 
14.3 
3.9 
40.2 
30.6 
2.4 
7.6 

Note. N=510. Participants could endorse more than one pain site.  
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Abstract

Pain catastrophising is one of the most widely studied psychological
constructs in pain science, given its association with increased pain intensity,
disability, emotional distress, psychopathology, and pain-facilitating neurobi-
ological changes in people with chronic pain. Yet despite being a key target in
evidence-based biopsychosocial treatments, it is still not entirely clear what
pain catastrophising is or how best to treat it. This paper argues that the
contents of catastrophic thinking have been over-emphasised in incumbent
cognitive behavioural interventions and that pain catastrophising is most
usefully conceptualised as a form of repetitive negative thinking. However,
what is missing from this view of pain-related rumination is an understanding
of how higher order cognitive processes, such as metacognition, might mod-
erate it. Spada and colleagues’ paper in this issue of Clinical Psychologist
begins to shed light on this subject, providing the first clear evidence that
metacognitive beliefs about worry are strongly associated with pain catastro-
phising. These exciting results and their implications for future directions in
pain research are discussed in the context of mounting calls for more theory-
driven psychological interventions for chronic pain.

Psychologists have a pivotal role to play in helping peo-
ple living with persistent, or chronic pain, an often debil-
itating experience that affects around one in five people
and costs the Australian economy alone around $55 bil-
lion each year (Arthritis & Osteoporosis Victoria, 2013).
As the dominant biopsychosocial model of pain suggests
(Gatchel, Peng, Peters, Fuchs, & Turk, 2007), there is
overwhelming evidence that psychological factors are
intrinsically related to the development and mainte-
nance of persistent pain through their influence on
behaviour and nervous system functioning (Butler &
Moseley, 2013). Moreover, the experience of living with
unrelenting pain often has negative psychological

sequelae—most commonly depression and anxiety—that
warrant psychological intervention in their own right
(Turk, 2014). Therefore, psychological therapy for per-
sistent pain is now a mainstay of evidence-based multi-
disciplinary treatment, with high quality reviews
consistently showing these interventions reliably
improve pain, disability, and mood compared to usual
medical care (Eccleston et al., 2014; Morley, Eccleston, &
Williams, 1999; Williams, Eccleston, & Morley, 2012).
The problem is that as the evidence for pain psychol-

ogy accumulates, effect sizes have dwindled, with the
latest Cochrane review suggesting cognitive behaviour
therapy (CBT), for which there is currently the most evi-
dence, has only small effects, and these often disappear
at long-term follow up (Williams et al., 2012). Further-
more, it is not clear which interventions are best suited
to working with clients in pain, because there is mount-
ing evidence that so-called third treatments such as
acceptance and commitment therapy (ACT; Hayes,
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Wilson, & Strosahl, 1999) and mindfulness-based stress
reduction (MBSR; Kabat-Zinn, 1990) are as effective as
incumbent CBT approaches (Veehof, Trompetter, Bohl-
meijer, & Schreurs, 2016; Wetherell et al., 2011). This
has led to widespread calls to focus future treatment
research on mechanisms of change in order to dismantle
and improve these psychological therapies so that we
can better tailor them to individual presentations (Day &
Thorn, 2014; Morley & Williams, 2015; Skinner, Wil-
son, & Turk, 2012), a development mirrored in the
broader psychotherapy literature (Kazdin, 2009).

However, beyond merely uncovering the moderators
and mediators of treatment effects, this initiative to
improve both the efficacy and efficiency of psychological
pain interventions must also deepen our understanding
of the pain experience and the psychological constructs
we target in therapy. In light of this, the paper by Spada
and colleagues in the current issue (Spada, Gay,
Nik!cevi"c, Fernie, & Caselli, 2015) provides an exciting
new insight into perhaps one of the most widely studied
psychological variables in pain science—pain catastro-
phising (PC). Spada et al.’s large cross-sectional study
has provided our first insight into the role that metacog-
nitive beliefs might play in shaping PC, which can
broadly be defined as the tendency to exaggerate and
ruminate on the threat value of pain (Sullivan, Thorn,
et al., 2001). In a community sample of 308 people,
Spada et al. found that positive metacognitive beliefs
about worry (e.g., “worrying helps me to get things
sorted out in my mind”) mediated the relationship
between neuroticism and PC. Meanwhile, negative
metacognitions (e.g., “my worrying is dangerous for
me”) mediated the relationship between PC and self
reported maladaptive pain behaviours.

This new insight into PC is significant given that it has
become a key predictor of poor pain outcomes and
therefore an important target of treatment. For example,
elevated PC is associated with greater pain intensity
(Leung, 2012), disability (Picavet, Vlaeyen, & Schouten,
2002), emotional distress (Sullivan, Rodgers, & Kirsch,
2001), and health-care utilisation (de Boer, Struys, &
Versteegen, 2012). Furthermore, PC plays a central role
in the fear avoidance model of pain (Vlaeyen & Linton,
2000, 2012), one of the most influential psychological
models of common persistent musculoskeletal pain dis-
orders such as chronic low back pain (CLBP), whiplash,
and fibromyalgia (Goubert, Crombez, & van Damme,
2004; Vangronsveld, Peters, Goossens, Linton, &
Vlaeyen, 2007; Vlaeyen, Kole-Snijders, Boeren, & van
Eek, 1995).

There is also evidence that PC is an important process
variable in pain interventions. Changes in PC predict
treatment outcomes across a range of interventions,

including CBT (Burns, Day, & Thorn, 2012), ACT
(Vowles, McCracken, & Eccleston, 2007), physiotherapist-
led exercise therapy (Smeets, Vlaeyen, Kester, & Knott-
nerus, 2006), and multidisciplinary treatment (Burns,
Kubilus, Bruehl, Harden, & Lofland, 2003; Spinhoven
et al., 2004). Finally, experimental data show that PC is
associated with a range of pain-facilitating biological
processes: dysregulation of the hypothalamic-pituitary
axis that is linked to central nervous system sensitisation
(Edwards et al., 2008; Quartana et al., 2010); reduced
descending inhibitory control of pain through endogenous
opioid pathways (Goodin et al., 2009); increased
activation of brain areas associated with affective aspects
of pain (Seminowicz & Davis, 2006); and pain-facilitating
changes in functional connectivity of the brain’s default
mode network (Kucyi et al., 2014).

What Is PC and How Can We
Change It?

While these associations obviously show that PC is
important in shaping pain outcomes, it is less clear
exactly what PC is (Turner & Aaron, 2001). Despite
prima facie associations with depression and anxiety, PC
cannot be easily reduced to either of these constructs.
For example, regression studies show that PC predicts
unique variance in various pain outcomes even when
depression and anxiety are controlled (Sullivan, Stanish,
Waite, Sullivan, & Tripp, 1998). Offering some insight
into how PC has been operationalized, the most widely
used and well-validated measure of PC—the Pain Cata-
strophizing Scale (PCS; Sullivan, Bishop, & Pivik,
1995)—suggests it has three distinct facets that are
reflected in its subscales: exaggeration of the threat value
of pain (magnification subscale); perseverative thinking
about pain (rumination subscale); and the underestima-
tion of one’s coping ability (helplessness subscale).

The historical trend towards treating elevated PC by
targeting the content of catastrophic cognitions
(Williams & McCracken, 2004) suggests there has been
an emphasis on the magnification facet of PC in the pain
literature. This may be unsurprising given that at face
value PC clearly evokes the spectre of Aaron Beck’s cog-
nitive theory of emotional disorders (Beck, 1976), where
catastrophising is a cognitive distortion involving
unhelpful and/or unrealistic beliefs (e.g., “If I can’t get
rid of this pain I’ll end up in a wheelchair”). Indeed,
detailed protocols for cognitive restructuring in the cog-
nitive therapy tradition of Beck (Beck, Rush, Shaw, &
Emery, 1979) have been developed for PC (Thorn, 2004)
and CBT for pain most commonly aims to replace cata-
strophic pain cognitions with more helpful beliefs and
coping statements (Otis, 2007). High quality reviews
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suggest that compared to usual care these approaches
robustly reduce PC, with a medium effect size: standar-
dised mean difference −0.53 (Williams et al., 2012).
The success of cognitive restructuring in reducing PC

may, on the one hand, support appraisal and schema-
based models of PC that suggest the problem lies with
unhelpful beliefs (Sullivan, Thorn, et al., 2001). On the
other hand, these effects are rather modest and no better
than interventions such as exercise which do not explic-
itly target beliefs (Smeets et al., 2006). One clue to
unravelling this puzzle may lie in evidence that valida-
tion studies of the PCS show that the magnification and
helplessness subscales, which most explicitly target belief
content, only account for 10 and 8% of its variance,
respectively (Sullivan et al., 1995). By contrast, the lar-
gest proportion of variance in this dominant measure of
PC is accounted for by rumination (41%), and this sub-
scale is the strongest predictor of pain and disability
(Sullivan et al., 1998). The dominant, and somewhat
neglected, role of rumination suggests that PC should be
viewed from the perspective of both cognitive contents
and cognitive processes (Day, Jensen, Ehde, & Thorn,
2014). Indeed, Flink and colleagues argue convincingly
for a process-oriented view of PC as a form of repetitive
negative thinking whose putative function is to reduce
negative affect (Flink, Boersma, & Linton, 2013).
The distinction between thought contents and pro-

cesses has become important in distinguishing so-called
second wave CBT approaches from third-wave accept-
ance and mindfulness-based approaches in the broader
psychotherapy literature (Öst, 2008). Third-wave inter-
ventions particularly target cognitive processes such as
rumination and worry by effecting metacognitive
changes in the way people view and respond to uncom-
fortable internal events such that intrusive thoughts, for
example, come to be seen as passing mental events that
can be tolerated, rather than upsetting facts requiring
extended attention or concerted avoidance. Disorders
maintained by unhelpful cognitive processes like rumi-
nation are remarkably responsive to third wave inter-
ventions, as the extensive evidence for mindfulness-
based cognitive therapy (MBCT) in treating recurrent
depression attests (Segal, Williams, & Teasdale, 2013).
We might expect the success of metacognitive

approaches such as MBCT in reducing depressive rumi-
nation to translate to PC, where rumination accounts for
the most variance. Indeed, this is what emerging evi-
dence suggests. MBCT in headache patients reduces PC
with a large effect size of d = −0.97 compared to waitlist
control (Day, Thorn, et al., 2014), while numerous other
studies show that mindfulness-based approaches can
reliably reduce catastrophising (Gardner-Nix, Backman,
Barbati, & Grummitt, 2008; Veehof et al., 2016). The

same holds true for ACT, which shares an emphasis on
changing the way people relate to their catastrophic
thoughts rather than changing the thoughts themselves
(Hayes et al., 1999). A recent high quality controlled trial
found that compared to waitlist, group ACT reduced PC
with a large effect size of d = −0.89 (Luciano et al.,
2014). The success of these third-wave treatments in
improving pain outcomes by targeting cognitive pro-
cesses rather than cognitive contents suggests that meta-
cognition plays an important role in explaining and
modifying PC.

A Role for Metacognitive Beliefs

Although largely ignored until Spada et al.’s study in this
issue, an obvious progression for this exploration of met-
acognition in PC is the application of another metacogni-
tively focused intervention that has proven efficacy in
treating anxiety and mood disorders—Adrian Wells’
metacognitive therapy (MCT; Wells, 2009). Based on the
self-regulatory executive function (S-REF) model of
emotional disorder (Wells & Matthews, 1994, 1996),
MCT focuses squarely on the cognitive processes of
rumination and worry as forms of perseverative think-
ing, which is seen as the linchpin of anxiety and depres-
sion. The S-REF model suggests that it is not the content
of our unhelpful, catastrophic thoughts that makes us
anxious, but rather the fact that we focus too much
attention on them (Fisher & Wells, 2009). Importantly, it
is the beliefs we hold about our thoughts—our
metacognitions—that determine how much attention
we give them. For example, a common metacognition
that maintains worry in generalised anxiety disorder
(GAD) is the belief, “worrying helps me to solve pro-
blems” (Wells, 1999). In MCT, positive metacognitive
beliefs about worry like this become key targets in treat-
ment and are challenged through Socratic dialogue and
behavioural experiments (Wells, 2009). Clients are
guided into discovering that perseverative thinking
about future threats (i.e., worry) is a self-regulation
strategy that backfires and can be replaced with more
adaptive strategies.
This formulation of worry as a form of maladaptive

coping in people with GAD shares some important fea-
tures with a prominent model of worry in the pain
literature—Eccleston and Crombez’s (2007) misdirected
problem-solving model, as depicted in Fig. 1. The rele-
vance of this model of worry to our discussion of PC is
supported by recent evidence of a significant relationship
between measures of worry and PC (Day, Smitherman,
Ward, & Thorn, 2015). Eccleston and Crombez’s (2007)
model suggests that worry is an attempt to alleviate
pain-related distress by finding a way to remove the
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pain. They argue that worry persists in a perseverance
loop because the problem is poorly framed in terms of
reducing pain from a biomedical perspective, rather than
as a problem of how to live a valued life despite pain.

This model is consistent with the psychological flexibil-
ity model of pain (McCracken & Morley, 2014) that
underlies ACT for pain (Dahl & Lundgren, 2006). How-
ever, what is missing from this model, particularly in
terms of its treatment implications, is a more thorough
articulation of the relationship between “pain interrup-
tion” and “worry,” depicted in Fig. 1. Wells’ metacogni-
tive model of GAD speaks directly to this relationship,
suggesting it is a person’s beliefs about the usefulness of
worry that moderates the relationship between an
unwanted internal event, such as an intrusive thought
or a sensation, and extended analysis of it as a coping
response (Wells, 1999). Incorporating this insight from
the S-REF model into the misdirected problem-solving
model of pain-related worry, it might be proposed that
positive metacognitive beliefs (e.g., “worrying helps me
to solve problems”) will mediate, or at least moderate,
the relationship between pain and worry, offering
another avenue for intervention aside from problem
reframing.

The study by Spada et al. in this issue offers some pre-
liminary support for such as proposal. They found that
positive metacognitions about worry mediate between

neuroticism and PC. This broadly suggests that how much
a person focuses negatively on their pain depends on how
helpful they believe worrying to be. Of course, this evi-
dence is far from conclusive. For one thing, they used a
non-pain sample and although the relationship between
PC and other pain outcomes seems to be similar in clinical
and non-clinical samples (de Boer et al., 2012), replication
of this finding in a sample of people with persistent pain is
an obvious next step in the quest to better understand PC
by exploring its metacognitive dimensions.

Similarly, while the relationship between neuroticism
and PC is interesting, exploring the role of metacognition
in the more fundamental relationship between pain
intensity and PC is required. Low levels of mindfulness—
another metacognitive variable—have previously been
found to moderate the relationship between pain and PC
in a persistent pain sample (Schütze, Rees, Preece, &
Schütze, 2010). Definitions of mindfulness as a present-
focused, non-elaborative form of awareness (Bishop
et al., 2004; Kabat-Zinn, 1990) suggests that it would be
incompatible with a strong belief in the benefits of worry.
Indeed a key element of MCT, alongside challenging pos-
itive worry metacognitions, is the cultivation of detached
mindfulness (Wells, 2009), although not through medi-
tation as in other mindfulness interventions. Therefore,
there is good reason to expect positive metacognitive
beliefs about worry to moderate, if not mediate, the rela-
tionship between pain and PC, opening the way for
exploring how these metacognitions could be targeted in
treatments for PC, as opposed to targeting the cata-
strophic thoughts themselves.

While appealing, the foregoing argument for the rele-
vance of Wells’ MCT to PC is simplistic and incomplete.
For one thing, it omits the important role of unhelpful
behaviours and attentional processes as pillars of the so-
called cognitive attentional syndrome (CAS) that main-
tains distress in emotional disorders (Wells & Matthews,
1994, 1996). A possible pain-related CAS might there-
fore include well-documented unhelpful behaviours
such as avoidance and endurance coping (Andrews,
Strong, & Meredith, 2012), as well as attentional factors
such as hypervigilance (van Damme, Crombez, Eccles-
ton, & Roelofs, 2004) and attentional bias (Crombez,
Van Ryckeghem, Eccleston, & van Damme, 2013). The
other obvious omission from this discussion is the impor-
tant role of negative metacognitive beliefs in maintaining
worry and rumination. The fact that Spada et al.’s study
found the strongest correlations between PC and nega-
tive metacognitions about worry (r = 0.52) suggests that
these beliefs about the uncontrollability and harms asso-
ciated with worry are key to understanding and modify-
ing perseverative thinking about pain.

Pain
Interruption 

Problem unsolved Perseverance loop Biomedical
problem frame 

Problem solvedProblem reframed

Problem solved

Problem solving
behavior

Hypervigilance

Worry

Figure 1 Misdirected problem-solving model of pain-related worry
(Eccleston & Crombez, 2007).
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Clearly, further research in this area is needed to
explore these relationships and articulate a metacognitive
model of PC. There is a strong case for this, given: (1) the
importance of PC in predicting poorer pain outcomes;
(2) the centrality of rumination in our gold standard
measure of PC; (3) the strong evidence that third-wave
treatments aimed at interrupting rumination are effective
in treating PC; and (4) the fact that Wells’ S-REF theory
and associated MCT focuses explicitly on interrupting
rumination in a novel way—by targeting the beliefs peo-
ple hold about their thinking. A precursor to articulating
this metacognitive model of PC will be ensuring we have
an acceptable way to measure metacognition in PC,
whether through the existing metacognitions question-
naire (Cartwright-Hatton & Wells, 1997; Wells &
Cartwright-Hatton, 2004) or a new pain-specific instru-
ment. While it is possible that a metacognitive model of
PC might result in trialling a tailored form of MCT for per-
sistent pain, it is unlikely that MCT will be the new
breakthrough treatment for chronic pain. As recent
commentaries note, pain psychotherapy research could
benefit from consolidation rather than a proliferation of
new interventions (Day & Thorn, 2014; Morley &
Williams, 2015; Skinner et al., 2012). This entails a focus
on better understanding treatment mechanisms, including
the shared mechanisms in existing efficacious treatments,
and on improving these treatments so that they can be
better targeted to specific pain phenotypes. Ultimately, this
necessitates clarifying important constructs such as PC so
that future generations of pain psychologists can contrib-
ute more significantly to easing the enormous individual,
social, and economic burden of persistent pain.
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‘I call it stinkin’ thinkin’’: A qualitative analysis of
metacognition in peoplewith chronic lowback pain
and elevated catastrophizing
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Objectives. Pain catastrophizing is widely studied in quantitative pain research because
of its strong link with poor pain outcomes, although the exact nature of this construct
remains unclear. Focusing on its ruminative dimension, the present qualitative study
aimed to explore a nascent aspect of pain catastrophizing – metacognition – by
documenting people’s attitudes towards rumination and examining how these metacog-
nitions might influence the course it takes.

Design. Qualitative interview study.

Methods. Semi-structured interviews were conducted in a tertiary care setting with 15
adults experiencing chronic (≥6 months) low back pain who scored highly (≥30) on the
Pain Catastrophising Scale. Transcripts were analysed using interpretative phenomeno-
logical analysis.

Results. The first aim of documenting pain metacognitions revealed both positive (e.g.,
‘thinking helps me to cope’) and negative (e.g., ‘rumination is uncontrollable’) attitudes
towards pain rumination. Thesewere often held simultaneously, creating internal conflict.
The second aim of exploring the influence of metacognition on rumination showed that
both negative and positive metacognitions could fuel perseverative thinking. However,
more nuanced negative metacognitions (e.g., ‘worry is pointless’) could help to end
episodes of rumination by motivating the use of concrete problem-solving or active
coping behaviours.

Conclusions. While most participants described pain rumination as uncontrollable and
harmful, dwelling on pain could be helpful when focused on tangible and solvable
problems, thereby translating into adaptive coping behaviours that eventually interrupt
rumination. Future treatments may be more effective if they are based on individualized
formulations of pain catastrophizing that focus on its perseverative nature and implicit
function.
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Statement of contribution
What is already known on this subject?
! Chronic pain affects one in five people, and psychological coping responses are key targets within

gold standard biopsychosocial interventions.
! People who have elevated pain catastrophizing tend to have worse pain outcomes, including

increased pain, disability, and emotional distress.
! What people believe about their own thinking (i.e., theirmetacognitions) influences howmuch they

worry or ruminate.

What does this study add?
! This is the first qualitative study exploring metacognitions in people with chronic pain and the first

to target a purposive sample of people with elevated pain catastrophizing.
! People with elevated pain catastrophizing often see rumination as uncontrollable and harmful but

may simultaneously believe it helps them to solve problems or feel prepared for future threats.
! Pain catastrophizing is not a stable and enduring trait but fluctuates both within and across

individuals in response to pain, context, metacognitive beliefs about rumination, and coping
behaviours.

Pain is amultidimensional subjective experience involving complex interactions between
biological, psychological, genetic, and social factors, as described by the dominant
biopsychosocial model of pain (Turk & Monarch, 2002). Chronic pain – defined as pain
that persists beyond 3–6 months (Merskey & Bogduk, 1994) – is strongly associated with
poor self-rated health, lower quality of life, and psychopathology (Crofford, 2015). There
is growing evidence that psychological factors influence maladaptive behavioural and
nervous system changes that in themselves may perpetuate pain (Cousins, Power, &
Smith, 2000). One of the most widely studied of these psychological constructs is pain
catastrophizing (PC).

Broadly defined, PC is a negative psychological response to pain and has various
dimensions, including a tendency to ruminate about the pain experience, exaggerate its
threat value, and underestimate one’s ability to cope with it (Quartana, Campbell, &
Edwards, 2009; Sullivan, Thorn et al., 2001). Although not all people in pain catastro-
phize, elevated PC predicts a range of negative outcomes, including greater pain intensity
(Leung, 2012), functional disability (Edwards et al., 2011), emotional distress (Sullivan,
Rodgers, & Kirsch, 2001), health care utilization (De Boer, Struys, & Versteegen, 2012),
and time off work (Wertli et al., 2014). It is also an important process variable in
treatment, mediating or moderating the effects of evidence-based interventions such as
cognitive behaviour therapy (CBT), exercise, and exposure in vivo (Flink, Boersma, &
Linton, 2010; Smeets, Vlaeyen, Kester, &Knottnerus, 2006). Thismakes elevated PC a key
treatment target in gold standard multidisciplinary pain rehabilitation programmes
(Williams, Eccleston, & Morley, 2012).

However, ambivalence about how best to modify PC is evidenced by the fact that a
range of interventions – from exercise to cognitive therapy – are about equally effective,
although effect sizes are generally modest (Smeets et al., 2006). Themost evidence exists
for CBT, withmedium effects of d = .53 to d = .63 in reducing PC (Williams et al., 2012).
However, emerging evidence suggests that mindfulness-based approaches, which
address the rumination aspect of PC as a form of repetitive negative thinking rather
than addressing the content of catastrophic thoughts, may have larger effect sizes of
d = .62 to d = .94 (Day et al., 2014; Gardner-Nix, Barbati, Grummitt, Pukal, & Raponi
Newton, 2012). Indeed, a recent high-quality trial comparing CBT andmindfulness-based

2 Robert Sch€utze et al.
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stress reduction (MBSR) found MBSR was superior in reducing PC (Turner et al., 2016).
Given this heterogeneity of treatments for PC, their modest effect sizes, and the existence
of several competing theoretical models of PC, there have been calls to re-examine this
construct so that more effective and efficient interventions might be developed (Flink,
Boersma, & Linton, 2013; Sch€utze, 2016; Turner & Aaron, 2001).

In the light of this, two recentmodels focus particularly on the function of PC. Eccleston
and Crombez (2007) articulate a model of pain-related worry that suggests it is a form of
misdirected problem-solving that ultimately backfires. Similarly, Flink et al. (2013) argue
that PC should be renamed ‘catastrophic worry’ to prioritize the rumination process over
the contents of cognition.TheydescribePCas a formof repetitivenegative thinkingwhose
putative function is to reduce negative affect, partly by keeping cognition abstract. Indeed,
the perseverative thinking aspect of PCwarrants further investigation, given the dominance
of the rumination subscale in accounting formost variance in themost commonmeasure of
PC – the Pain Catastrophising Scale – (Sullivan, Bishop, & Pivik, 1995), as well as the
encouraging effect sizes emerging for treatments that specifically target the cognitive
process of rumination in PC1 (Day et al., 2014; Gardner-Nix et al., 2012).

Exploring rumination in PC implicates metacognition, or the beliefs people hold about
their own thinking (Flink et al., 2013; Sch€utze, 2016). So-called third wave psychological
interventions that aim to disrupt rumination through cognitive defusion/decentring
techniques encourage metacognitive change, where unhelpful metacognitive beliefs such
as, ‘thoughts are facts’ giveway tometacognitions like, ‘thoughts are passingmental events’
(McCracken&Morley, 2014; Segal,Williams, & Teasdale, 2013). This allows thoughts to be
selectively – rather than rigidly – attended to through the cultivation of mindfulness.

However, arguably the most complete account of the role of metacognition in
maintaining rumination is the Self-Regulatory Executive Function (S-REF) model of
emotional disorder (Wells & Matthews, 1994, 1996). The S-REF model forms the basis of
Metacognitive Therapy (MCT; Wells, 2009), which was originally developed to treat
perseverative worry in generalized anxiety disorder but has efficacy for numerous
disorders of anxiety and depression, possibly even surpassing the efficacy of CBT
(Normann, Van Emmerik, & Morina, 2014).

A distinctive feature of MCT is that people’s beliefs about their own thinking are key
drivers of rumination, which is regarded as a self-regulation strategy. For example, a
positive metacognitive belief about worry such as ‘worrying helps me to solve problems’
fuels perseverative thinking by ascribing it a useful function, while a negative
metacognition such as ‘my worry is uncontrollable’ may also fuel such rumination by
causing one to abandon efforts to disengage from it (Fisher & Wells, 2009). These
metacognitions become targets for treatment in MCT. Recently, a correlational study
provided the first evidence that these metacognitions are important aspects of PC. In a
non-clinical student sample, Spada and colleagues found that positive metacognitions
mediated betweenneuroticism andPC,while negativemetacognitionsmediated between
PC and self-reported pain behaviours (Spada, Gay, Nik"cevi#c, Fernie, & Caselli, 2016).

Given these emerging findings and the theoretical relevance of metacognition to
functional models of PC, this study aimed to further explore metacognition in PC. A
qualitative phenomenological approach was taken to gather rich data about

1 Consistent with this argument, PC will be defined in this article as repetitive/perseverative thinking about pain. Although worry
and rumination are often distinguished from each other based on the contents of cognition focusing on the future versus the past,
respectively (Watkins, 2016), for parsimony both forms of perseverative thinking will be treated as instances of PC and referred to
as pain rumination.

Metacognition and pain catastrophizing 3
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metacognition from the idiographic perspective of people with CLBP and elevated PC.
This idiographic approach is important given that, despite extensive quantitative research
on PC (Leung, 2012), as well as qualitative research on various aspects of chronic pain
more generally (Osborn & Rodham, 2010), there are no qualitative studies targeting a
purposive sample of people with elevated PC, who are likely to engage in frequent
rumination. Focusing on the ruminative aspect of PC, the aims of this studywere therefore
to (1) document beliefs (metacognitions) about pain-related rumination in people with a
tendency towards this type of thinking and (2) explore how these metacognitions might
influence the course of pain rumination.

Method

Participants
Fifteen Caucasian adults with CLBP (duration ≥6 months) who were seeking treatment
from a medical specialist (orthopaedic surgeon, neurosurgeon, or pain medicine
specialist) were recruited. Small, purposive samples are typically sought for interpretative
phenomenological analysis (IPA) to maintain idiographic focus on individuals’ experi-
ences. The current sample constituted a fairly large sample for this methodology, which
does not use the contested notion of saturation (O’Reilly & Parker, 2012) in guiding
sample size (Smith & Osborn, 2008). People with elevated PC were selected because
elevated PC is often a treatment target (Quartana et al., 2009), so understanding how
metacognition operates in this cohort is a starting point for improving their clinical
outcomes in the future. The following exclusion criteria applied the following:
insufficient English language proficiency for interview; likely cognitive interference due
to high-dose opiate medication (>100 mg daily oral morphine equivalent); scoring below
30 on the Pain Catastrophising Scale, above which is a suggested threshold for ‘severe’ or
clinically significant PC (Sullivan, 2004).

Fifty-eight people were screened, with 43 excluded for scoring below 30 on the PCS.
Table 1 summarizes key demographic information for the includedparticipants, aswell as
several quantitative pain outcomes based on the following psychometrically sound self-
report measures: Brief Pain Inventory (BPI; Cleeland & Ryan, 1994) measuring pain
intensity and pain interference; Pain Catastrophising Scale (PCS; Sullivan et al., 1995)
measuring pain catastrophizing; Meta-Cognitions Questionnaire (MCQ-30; Wells &
Cartwright-Hatton, 2004) measuring metacognition; and Hospital Anxiety Depression
Scale (HADS; Zigmond & Snaith, 1983) measuring anxiety and depression.

Recruitment and data collection
This study received ethical approval from the Western Australian Department of Health
(SMHS registration 2014-079) and was undertaken between March and September, 2015.
Nursing staff at a private neurosurgery practice (Neurospine and Brain) and a public
hospital orthopaedic surgery clinic (Fremantle Hospital) gave interested patients a
screening questionnaire (PCS) and information sheet describing the study as aiming to
explore howpeople thinkwhen they are in pain. These peoplewere contacted for further
screening by the first author, who had no prior relationshipwith any participants. Eligible
consenting participants were interviewed in their homes. Other consenting participants
were recruited in the waiting room of a public hospital pain clinic (Sir Charles Gairdner
Hospital), where they were interviewed in a consultation room. All participants

4 Robert Sch€utze et al.
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completed self-report measures and informed consent on a tablet computer using
QualtricsTM software (Qualtrics, 2013).

Interviews were audio-taped and lasted 41–76 minutes, using a semi-structured
interview schedule as a loose structure but guidedby theprinciple of sensitivity to context
(Smith, Flowers, & Larkin, 2009). The schedule (see Appendix S1) was developed based
on a broad reading of the pain literature, discussion among the research team based on
clinical and research experience, and using guidelines for eliciting metacognitions in
Metacognitive Therapy (Wells, 2009), including the ‘metacognitive profiling’ interview
(Wells, 2000). Three participants had a family member present, while the rest were
interviewed alone. No repeat interviews were conducted, and no participants requested
changes to interview transcripts or the summary of findings that was sent to them. No
participants dropped out of the study.

Analysis
Interviews were transcribed verbatim, and transcript data were managed using NVivo
software (QSR International, 2014). Analysis was conducted by the first author
according to the IPA process described by Smith et al. (2009), but adapted for
electronic coding within NVivo. Consistent with IPA guidelines (Smith et al., 2009),
the analytic process was iterative, moving from the specific idiographic content of the
interviews to their abstracted themes and back to the idiographic again. This
‘hermeneutic circle’ involved shifting between the emic/insider perspective and the
etic/outsider perspective (Smith et al., 2009). The abstracting part of the process also
explicitly invoked broader contextual information from the pain science and
psychological literature, responding to an identified gap in qualitative pain research
(Osborn & Rodham, 2010) by looking for convergence and divergence with existing
quantitative pain research.

Validity
Validity of findings was ensured by following guidelines for qualitative research
documented in the Consolidated Criteria for Reporting Qualitative Research (COREQ;
Tong, Sainsbury, & Craig, 2007). Following IPA guidelines (Smith et al., 2009), a second
author (C.R.) also audited all interview transcripts, stages of coding, field notes, and
coding trees to ensure internal coherency of findings (Smith et al., 2009). Findings were
discussed among all authors and incorporated into the final analysis. Finally, the
recognition of subjectivity that is central to qualitative research involves making explicit
the interpretative stance and background of the researchers (Tong et al., 2007). All
investigators have previously published qualitative research and share a biopsychosocial
view of pain along with both an academic and clinical interest in PC. The first author is a
male doctoral student and clinical psychologist; the second author is a psychology
research academic and clinical psychologist; the remaining authors are pain science
research academics and musculoskeletal physiotherapists.

Results

All participants (represented with pseudonyms below) were able to reflect on their pain-
related thinking and report on not only what they thought about in relation to pain, but

6 Robert Sch€utze et al.
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also to varying degrees on their attitudes towards this process and how it related to their
pain and functioning. Interpretative analysis revealed a number of themes related to the
two study aimsof documentingpainmetacognitions and exploring their influenceonpain
rumination. These are described below and summarized in Table 2.

Aim 1: Documenting pain metacognitions
All participants described holding opinions about their pain-related thinking that
revealed both positive and negative attitudes towards rumination. These were often held
simultaneously, creating internal tension as people navigated their psychological
responses to pain. The most commonly reported positive attitude towards thinking
extensively about pain was a belief that it helped participants to solve problems. This
was described in terms of both the intention behind thinking about pain and its
consequences:

Carly: I guess I’m trying to problem solve, which is failing, but I persist in trying it anyway. I

mean, to some degree it helps if I’m in pain and thinking about itmakesme stand up instead of

sitting down, then that quite often helps. So there is some payoff. But a lot of it is just a lot of

useless worry.

Here Carly describes her pain rumination as a kind of implicit self-regulation strategy,
aiming to solve the problem of being in pain. However, she demonstrates an ambivalence
towards this strategy that was echoed by several participants (e.g., Gail, Rachel, Ramo,
Kate, Jacinta). On the one hand, Carly suggests that thinking about pain can have a ‘pay-
off’, but on the other hand, she describes it as ‘failing’. This passage reveals the variable
nature of rumination. For Carly, helpful rumination translates into behaviour (‘thinking
about it makes me stand up’) which produces a tangible effect (‘that quite often helps’).
She contrasts this to ‘useless worry’, which by implication has no tangible behavioural
output or benefit. There is a degree of anguish in Carly’s recognition of the tensions
between her positive and negative metacognitions, describing her strategy as failing but
persisting anyway. She goes on to describe how this dialectic often results in more
perseverative thinking, a kind of meta-worry.

Carly: I spend somuch time thinking about it and then, on topof that, thinking that I shouldn’t

be thinking about it. Then on top of that, thinking I shouldn’t be beating myself up about

thinking about it. It just gets ridiculous.

Jacinta shared the view that pain rumination functions as a form of problem-solving.
Like Carly, she depicts this as somewhat fraught.

Jacinta: What the problem solving is, it’s just to work through the exercises to see if they’ll

help the pain. . .When I’ve got pain, I keep thinking I’ll do it and have the operation just to get

rid of the pain but then they can’t guarantee I’ll be out of pain so that plays on my mind.

The temporal focus of Jacinta’s thinking is important in this extract. Jacinta’s analysis
of her exercises is concretely linked to a current behaviour (‘it’s just to work through the
exercises’) and this seems to constrain her thinking. By contrast, contemplating a
treatment decision about surgery involves future behaviour and a range of distal
contextual factors, raising the spectre of uncertainty (‘they can’t guarantee I’ll be out of

Metacognition and pain catastrophizing 7
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pain’). This uncertainty impedes a decision, leaving Jacinta’s original problem unsolved
and so rumination persists (‘that plays on my mind’). The other factor that distinguishes
Jacinta’s two descriptions of pain-related thinking is the goal itself. Her goal in the first
example ismore explorative and realistic, being aimed at painmodulation (‘to see if they’ll
help the pain’), whereas her goal in the second example is complete pain remission, an
absolute and ambitious target given her 26-year pain history (‘just to get rid of the pain’).
Jacinta’s experience again highlights the variable nature of pain-related rumination in
terms of intention, temporal focus, and outcome.

In contrast to seeing rumination as a problem-solving strategy – most commonly
framed in terms of pain relief – some participants described it as a coping strategy yielding
a sense of preparedness or control.

Gail: If you think the worst and it doesn’t get there, that’s a positive. But if you’re constantly

thinking positive thoughts then anything bad happens, then you’re not ready, you’re not

prepared for that. So I prepare myself for the worst I guess. It sounds horrible. And then

anything positive that happens from that, well that’s a plus.

Marlene: I’d rather think than don’t think. I don’t know how to explain it to you, but when I

think, I know where I’m going. If I don’t think it’s like I’m lost.

Despite these expressions of the benefits of rumination, positivemetacognitions were
overwhelmingly eclipsed by participants’ pejorative statements about perseverative
thinking. During the interviews, it was much easier to elicit negativemetacognitions than
positive ones. In fact, when asked about the benefits of thinking about pain, many people
said ‘nothing’, although upon prompting most endorsed some of the positive metacog-
nitions noted above. On one level, this reveals that people find it relatively difficult to
explain why they ruminate, despite having insight into what they think about.

Negative attitudes towards ruminationwere easily elicited and these fell into fivemain
categories: uncontrollability; psychological harm; pain exacerbation; social harm; and
ineffectiveness. Kate and Jason describe how pain-related thinking is difficult to control:

Kate: It’s just second nature to me. . . There’s not much that will stop you thinking about it.

Jason: It’s insidious. It’s just covert and voom.

Jason’s account suggests that rumination creeps up on you and then suddenly
accelerates. The word ‘voom’ onomatopoeically evokes imagery of an explosion that
cannot be contained. The word ‘covert’ portrays rumination as something separate from
the self but also hidden and somewhat sinister in that its stealth implies an intent to attack.

This sense of the rumination being threatening was more explicit in the ubiquitously
expressed belief that it causes psychological harm, most commonly in the form of
depression, but also stress, anxiety, anger, and cognitive interference.

Jason: It drags you down. . . I call it stinkin’ thinkin’. There’s always another phrase that

comes – ‘misery-go-round’.

Rachel: I think you can get very depressed if you do, definitely. I’ve had – as I said, prior to

this – black moments that I’ve been thinking about. ‘This pain is never going to go away; I’m

ruining everyone’s lives.’ That’s why I just try and not think about it. . . I think if you sit and

think about it, you’re doomed.

Metacognition and pain catastrophizing 9
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Another harm described by about half the sample was that rumination exacerbates
pain itself:

Rachel: If I think about my pain, it makes it worse.

Kate: It makes me notice the pain more, yes.

Katewent on to describe how this spiral of negativity creates social harm, a theme also
powerfully evoked by Rhonda:

Rhonda: It not only grabs you in one way, it also can destroy your family in others. It’s a very

nasty type of thing. If it doesn’t destroy your body it can also destroy your relationships, your

closest friends, your family. It can tear you apart. . .You have to put it out of your head, but it’s

constantly there. It never leaves you alone, it’s torment, it’s actually torment to you. That’s all I

can say. You’re tormented for the rest of your life.

Rhonda’s language again represents rumination as an entity separate from the self
(‘grabs you’; ‘never leaves you alone’), echoing Jason’s description of a covert force. Here,
its harmful nature is more exaggerated, with images of destruction (‘destroy your body’,
‘destroy your family’) and malevolent intent (‘very nasty’).

Prolonged thinking about pain was therefore experienced in different ways by this
group of people. Its negative features – uncontrollable and harmful –were obvious to all,
while for some people, thinking about pain was a strategy for problem-solving or coping.
These positive and negative metacognitions about rumination were sometimes simulta-
neously held, creating tension and at times prompting further rumination.

Aim 2: How does metacognition influence pain rumination?
This highlights a crucial feature of pain rumination in these 15 people. Rather than being
static and uniform, participants described rumination as fluctuating in content, impact,
intensity, and duration. For example, despite scoring highly on the PCS, a quantitative
measure ofpain catastrophizing, someparticipants said thoughts aboutpainwerefleeting:

Daniel: I don’t have those sort of thoughtsmuch anymore. . . Likewhen you askme questions

like this, that’s when it comes up or when I’m talking to other people. That’s when it comes

up.

However, for many participants, thinking about pain seemed to occupy a large
proportion of their time, energy, and attention.

Kingsley: I’m constantly in pain and constantly thinking about the pain level that I’m in and

how I can get out of it. . . So you’re pretty much constantly, constantly thinking about it.

Carly: Yeah, it’s pretty much ticking over all the time. It’s got its own special part of my brain

that is devoted entirely to that, I think.

Despite this variability in time spent thinking about pain, there was striking
congruence in what initially triggered thoughts about pain. These included hearing
other people talk about pain, anticipating pain-provoking activities, functional limita-
tions, and, most commonly, pain itself:
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Edna: Oh yes, I think mainly when the pain is severe you do think.

Conversely, participantswho described pain as triggering rumination also said it eased
in response to pain relief.

Gail: If that pain was completely blocked and I didn’t feel it, straight away that worry would

be gone.

Gail’s comment suggests amechanistic relationship between pain and rumination that
is consistent with her uncontrollability metacognition (‘About other things that I worry
about?Yes, I have control of it. This backpain?No’.). Yet she goes on to describe howeven
in the absence of pain, her attention is oriented towards future pain (‘It [worry] just
lingers. Yeah, it’s anticipation as well, like just waiting for the unknown’.). This is
reminiscent of Gail’s earlier comment that rumination prepares her for future threats (‘I
prepare myself for the worst, I guess’). This shows how a positive metacognition
(prepares me) and a negative metacognition (uncontrollable) both facilitate rumination
about pain: The ‘prepares me’ positive metacognition implicitly motivates increased
attention to and processing of pain-related stimuli, and the ‘uncontrollable’ negative
metacognition compounds inertia against attempts to disrupt rumination. This ultimately
leads to a perseverative loop where both rumination and pain are maintained or
exacerbated (‘If I dwell on it toomuch it’s just going to get ten timesworse’),which in turn
become triggers for further rumination.

Carly described experiencing a similar vicious cycle of pain and rumination, which,
like Gail, could even be triggered by the absence of pain.

Carly: If I’m having a period of little or no pain, then there will inevitably come a moment

where I realise that I’m in little or no pain and scan for it and become suspicious of the fact that

it’s not there. I know that it’s coming back. Then I start thinking oh, okay, right, I’m having a

good period right now. Why am I having a good period? What have I done to make this pain

good right now? Is it because I saw thephysio yesterday or because I sleptwell? Yeah, then I’m

analysing as to why it’s not there.

This hypervigilance seems to be fuelled by her positive ‘problem-solving’ metacog-
nition (‘I’m trying to problem solve’). However, earlier Carly described how the tension
between her positive and negative metacognitions often resulted in more rumination, in
the form of meta-worry (‘That kind of gets into a bit of a spiral about feeling bad about
thinking about the pain’). This seems to stem from her negative metacognition that
rumination is harmful:

Carly: I’ve been told by various people that chronic pain is kind of a strengthening of these

neural pathways and, I guess, short-circuiting of – your brain just saying all right, you’re in pain
now. You need to be able to weaken those pathways. So continually thinking about it is

obviously not going to succeed in breaking those pathways down. So to some degree, I feel

like it’s self-perpetuating and I’m not helping myself by thinking about it.

Given this negative view of pain-related thinking, Carly’s recognition of her thinking
becomes a trigger for worrying about her own worry. Therefore, this negative
metacognition acts as a potent facilitator of rumination.

Metacognition and pain catastrophizing 11
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However, despite reporting these episodes of perseverative thinking, Gail and Carly
also described periods of diminished rumination and pain, which reinforces the
observation that pain rumination is a dynamic process, or transient state, rather than an
enduring trait. Highlighting this, several participants described how they disrupted or
averted cycles of rumination. For example, just as Carly contrasted helpful perseverative
thinking (which has a ‘pay-off’) against ‘useless worry’, Pauline describes how she
consciously shifts her thinking towards the more helpful style.

Pauline: Sometimes, I think okay, well instead of worrying about it, try to find a solution to it.

So there is that. I try to sort of think what can I do to make it better, rather than just worrying

about it. Because I don’t feel thatworrying about it is going to really helpme. But trying to find

a solution, rather than worrying about it. . . To me, there’s more important things to be done

than just continually worrying about things. That, to me, is sort of like ifs, buts and maybes.

You know, you just try and make decisions and get on with things.

Pauline insightfully differentiates worry from problem-solving, even highlighting the
linguistic features of worry (‘ifs, buts and maybes’) and implicitly linking the abstract
nature of worry to its lack of utility (‘I don’t feel that worrying about it is going to really
helpme’). This is reminiscent of the Jacinta’s description of contemplating future surgery,
where uncertainty and abstraction fuelled rumination (‘that plays on my mind’). By
contrast, Pauline depicts problem-solving as concrete, present-focused, and oriented
towards a behavioural response (‘what can I do to make it better’).

An important feature of Pauline’s path out of rumination is her negative attitude
towards worry (‘there’s more important things to be done than just continually
worrying’). This seems to motivate her to avoid getting stuck in a perseverative loop. As
she says elsewhere, ‘Sometimes I do worry but I try not to, I try to take my mind off it in
other ways’. To this end, she describes using self-management behaviours such as deep
breathing, meditation, walking, and distraction through Sudoku puzzles.

This shows how a more nuanced negative metacognition about rumination as merely
ineffective can be protective, prompting an adaptive coping response that involves
concrete thinking and helpful action, in contrast to more overtly negative ‘harm
metacognitions’ that trigger meta-worry in Carly’s case. For Pauline, seeing rumination as
pointless and thereby translating it into action has a positive impact on her pain
experience, which subsequently diminishes the initial impetus to think about pain.

Pauline: If I’m concentrating on something else and get my mind off the pain, it eases off

quicker. . . I’ll just start deep breathing. I’ll go back to the Sudoku and it just slowly eases off.

Rachel demonstrates a similar protective metacognition, expressing the view that
rumination is both pointless and modifiable:

Rachel: I just can’t sit and think, ‘I’m in pain, God, I’m in pain.’ I don’t want to do that. I don’t

want to do that. I just get up and do it. . . I think, ‘No, I’m going to get up and do something,’

even if it’s I’ve got to go for a little walk. I go out and see the chookies [chickens] or the roos

[kangaroos]. Just little things that stop me thinking.

She goes on to describe how taking action not only breaks the cycle of rumination, it
also eases her pain, which she attributes to the pain modulating effect of both external
attention and movement. Other participants described similar experiences, most
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commonly using distraction to disrupt rumination, although some people described how
meditation and acceptance of their pain and thoughts allowed them to ride out flare-ups
without fuelling more distress.

This group of people therefore described rumination as a process that fluctuates in
response to external and internal triggers, changing levels of pain, and different coping
behaviours. Their beliefs about rumination – ormetacognitions – seemed to influence this
process by motivating attempts to transform it into a helpful form of thinking (problem-
solving) or shift attention away from thoughts in the case of protective metacognitions
such as ‘rumination is pointless’. Conversely, metacognition could fuel an unhelpful form
of rumination when people believed it was uncontrollable, dangerous, or helped them to
cope.

Discussion

This qualitative study of 15 people with CLBP and elevated PC aimed to provide an insight
into people’s attitudes towards their pain-related thinking and how these metacognitions
influence the course of rumination. The most common positive metacognition was that
rumination was a form of problem-solving and further analysis revealed that this was only
experienced as helpful if the thinking was focused on concrete and solvable problems in
the short term, and if it translated into self-management behaviours. Otherwise
rumination was commonly seen as unhelpful, uncontrollable, and detrimental in its
impact on one’s mental state, relationships, and pain levels. In exploring the influence of
metacognition on pain rumination, it became apparent that rumination itself is a dynamic
process that varies both within and across individuals. Some people, particularly those
with strong uncontrollability metacognitions, described rumination as mainly triggered
and resolved by pain itself. Others, holding metacognitions that rumination is pointless
but modifiable, made active attempts to attenuate unproductive thinking by transforming
it into effective problem-solving, taking action or refocusing their attention.

Although this is the first qualitative study employing apurposive sample of peoplewith
elevated catastrophizing, several of the themes found here are consistent with existing
qualitative pain literature. For example, the negative metacognitions documented here
that focus on the danger and harms associated with rumination echo previous qualitative
accounts of fear, worry, distress, and depression among people living with chronic pain
(Bunzli, Smith, Sch€utze, & O’Sullivan, 2015; Kirkham, Smith, & Havsteen-Franklin, 2015;
Osborn & Rodham, 2010; Osborn & Smith, 2008; Smith & Osborn, 2007; Snelgrove,
Edwards, & Liossi, 2013; Taylor, Carswell, & Williams, 2013).

These findings also qualitatively articulate many of the empirical findings of
quantitative research into PC. For example, several participants said PC increased the
intensity or salience of their pain, echoing the strong empirical association between PC
and increased pain intensity (Leung, 2012). Similarly, negativemetacognitions describing
the deleterious effect that rumination has on mental health mirror the robust correlation
between PC and depression and anxiety in the pain literature (Quartana et al., 2009).
Furthermore, the sense of rumination’s uncontrollability that participants described
appears consistent with emerging evidence of neuroplastic changes in the brains of
people prone to ruminating about pain, especially increased functional connectivity
within the default mode network, a network associated with mind wandering (Kucyi
et al., 2014).
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Importantly, the present findings are consistent with theoretical models emphasizing
the functional aspects of PC. For example, the prevalent metacognition describing
rumination as a problem-solving strategy is reminiscent of Eccleston and Crombez’s
(2007)misdirected problem-solvingmodel of pain-relatedworry. Their contention that a
perseverance loop ofworry stems fromproblems being poorly framed, especially in terms
of pain relief, was exemplified by people such as Jacinta, who described how uncertainty
around whether surgery would get rid of her pain made it play on her mind. This was
contrasted to instances where she framed the problem more narrowly in scope and
temporal focus, such as thinking about whether her exercises were helping her pain on a
given day. Although Eccleston and Crombez’s model portrays searching for pain relief as
the lynch pin ofworry perseveration, participants here described being able to steer away
from endless rumination as long as their search for pain relief was helpfully framed. For
example, ‘what can I do to help the pain right now’ rather than ‘how can I get rid of this
pain once and for all’.

This is also consistentwith recentmodels of rumination as a transdiagnostic process in
psychopathology. For example, Watkins’ (2016) Rumination-Focused Cognitive Beha-
viour Therapy for Depression aims to help people ‘shift from unconstructive rumination
to constructive rumination’ (Watkins, 2016, p. 11), such as problem-solving. In our
sample, helpful rumination was limited in duration because it produced decisions that
articulated naturally into behavioural outputs that shifted attention away from thoughts of
the self and onto activity, thereby improving pain and distress.

Our findings also support the Flink et al. (2013) model of PC as repetitive negative
thinking –which they rename ‘catastrophic worry’ – characterized by abstract cognition
and whose putative function is to reduce negative affect. Present findings support this
idea that the essential feature of PC is its perseverative nature, as evidenced by
descriptions of it as a ‘misery-go-round’ (Jason) and ‘pretty much ticking over all the time’
(Carly). The clear articulation of positive metacognitions in this study provides the first
qualitative support for Flink et al.’s suggestion that catastrophic worry is, ‘positively
reinforced through metacognitions about dwelling on the problem as beneficial for
finding a solution to the problem’ (Flink et al., 2013, p. 218).

Indeed, the stories of these 15 people with chronic back pain seem to support the
broader contention that metacognition, orwhat people believe about their own thinking,
influences how much they ruminate. In Metacognitive Therapy, the basic tenet linking
metacognition to perseverative thinking is the notion that positive and negative
metacognitions both trigger and reinforce rumination in various ways because the
ultimate function of this type of thinking is self-regulation (Fisher & Wells, 2009). Our
participants’ reflections on how their thinking related to attempts to reduce pain, make
treatment decisions, and prepare for future threats all illustrate this basic self-regulatory
function. Although similar findings have been documented for people withmental health
conditions and addictions (Fisher &Wells, 2009; Nik!cevi"c & Spada, 2010), this is the first
qualitative evidence that the S-REFmodel andmetacognitionmore broadly are relevant in
the context of pain-related cognition.

These findings suggest that, although several factors are likely to influence pain
rumination, theremay be value in targetingmetacognitive beliefs explicitly in peoplewho
think excessively about pain and future research is needed to explore this. Although
metacognitive changes are an implicit feature of acceptance- and mindfulness-based
interventions, present findings suggest the need to create individualized formulations of
the function of different metacognitions in sustaining perseverative thinking for different
people. For example, targeting positive metacognitive beliefs might be ineffective for
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someone with predominantly uncontrollability or psychological harm type metacogni-
tions. The present findings raise the possibility that an adapted form of Metacognitive
Therapy (Wells, 2009) may be an effective way to treat elevated PC for some people. This
may not be a simple application of incumbentMCTprotocols, but could incorporate other
evidence-based treatment components such as pain neuroscience education (Moseley &
Butler, 2015) and exposure-based movement retraining (Fersum, O’Sullivan, Skouen,
Smith, & Kv!ale, 2013), although further research is needed to explore this.

On a practical level, the experiences of these 15 people demonstrate that scores on
quantitative measures such as the Pain Catastrophising Scale should be interpreted
cautiously by clinicians. Our findings highlight that pain rumination, and PC in general, is
more state-like than trait-like and may require multiple assessment points for validity.
Clinicians would benefit from using such psychometric instruments as interview tools to
facilitate dialogue and assessment from a functional-analytic perspective to see how
cognitive and behavioural coping responses vary in different contexts. This contextual
approach, and evidence of the variability of rumination within and across individuals in
this study, may also reduce the stigma sometimes associated with pain-related distress,
where people with pain can feel marginalized in treatment settings if psychological
factors are identified as contributing to their pain problem (Ojala et al., 2015).

Conclusions
This study provides the first qualitative account of pain-related metacognition. It shows
that metacognitive beliefs influence how people with high levels of PC respond to pain,
including how much they ruminate. This advances our understanding of the functional
aspect of PC, lending support for recent conceptualizations of PC as primarily a form of
repetitive negative thinking. These insightsmay inform the development ofmore targeted
interventions for peoplewho experience poor pain outcomes associatedwith episodes of
unhelpful rumination about their pain.
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