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ABSTRACT

Title: The Efficacy of Cognitive Behaviour Therapy in Managing Chronic Pain: A Systematic
Review and Meta-Analysis of Psychological and Medical Outcomes

Background: Chronic non-cancer pain represents a profound global health challenge, imposing
substantial personal, social, and economic burdens. While pharmacological treatments often
yield limited long-term relief and carry significant risks, Cognitive Behaviour Therapy (CBT)
has emerged as a leading evidence-based intervention. Despite its wide recommendation, a
comprehensive synthesis of its efficacy across diverse outcomes, delivery formats, and long-

term trajectories is required to consolidate its status as a basis of pain management.

Objective: To evaluate the efficacy of CBT for chronic pain across pain intensity,
psychological distress, functional capacity, and quality of life, and to interpret mechanisms and

contextual moderators relevant to clinical implementation.

Methods: A protocol-driven systematic review and meta-analysis was undertaken in
accordance with PRISMA 2020 and the Cochrane Handbook. Major databases were searched
(2000-2025). Major databases were searched from 2000 to 2025, identifying 72 eligible studies,
including 58 randomised controlled trials (RCTs) representing over 8,400 participants. Data
were synthesised using random-effects models (Hedges’ g) to estimate pooled effect sizes,
complemented by a narrative synthesis of mechanisms, therapeutic alliance, and delivery

modalities.

Results: The meta-analysis demonstrated robust, statistically significant, and clinically
meaningful benefits of CBT compared to control conditions. CBT yielded moderate-to-large
improvements in critical psychological domains, including reductions in pain catastrophising
(SMD = -0.66), depression (SMD = -0.61), and anxiety (SMD = -0.52). Furthermore, CBT
produced moderate and sustained reductions in pain intensity (SMD = -0.56) and significant
gains in physical functioning and quality of life. Subgroup analyses revealed that therapeutic
effects were durable across medium-to-long-term follow-ups, validating CBT’s capacity to
foster enduring behavioural change. Therapist-led and hybrid delivery formats showed
particularly strong outcomes, though digital CBT also proved effective, offering a scalable

solution for accessible care.

Conclusions: CBT confers substantial and transformative benefits for individuals with chronic

pain, extending far beyond simple symptom management to multidimensional improvements
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in quality of life and functional independence. By effectively targeting the cognitive and
behavioural mechanisms that maintain disability, CBT empowers patients to break the cycle of
chronic pain. The findings provide high-quality evidence supporting CBT not merely as an
alternative, but as an essential, primary component of multidisciplinary pain care. Future
implementation should focus on integrating these robust psychological interventions into

standard clinical pathways to ensure long-term health outcomes and patient empowerment.

Keywords: chronic pain; Cognitive Behaviour Therapy; systematic review; meta-analysis;

clinical efficacy; long-term management; psychological outcomes; PRISMA.
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CHAPTER 1

Introduction

1.1 Context: The Global Significance of Chronic Pain

Chronic pain, typically defined as pain persisting or recurring for more than three
months (Treede et al., 2019), a major public health challenge globally, affecting quality of life,
mental health, workforce participation, and healthcare systems (Mills et al., 2019; Cohen et al.,
2021). It affects a significant proportion of the world's population, impairing quality of life,
limiting physical and social functioning, and imposing considerable economic burdens (Duefias
et al., 2016; Courtney et al., 2024). Unlike acute pain, which typically serves as a biological
warning system, chronic pain often persists beyond the usual course of healing and lacks a clear
protective or reparative function (Fitzcharles et al., 2018). It is now widely recognised as a

condition in its own right, with complex aetiology and substantial biopsychosocial implications.

Globally, chronic pain affects an estimated 1.5 billion people (Millan et al., 2025), with
prevalence rates ranging from 20-30% of adults globally experience chronic pain (Goldberg &
McGee, 2011; Dahlhamer et al., 2018) although prevalence rates vary depending on definition,
measurement tools, and geographical region. For example, studies report prevalence rates of
around 20% in the United States (Dahlhamer et al., 2018), 18-30% across many European
nations (Breivik et al., 2006), and potentially higher figures (up to 40-50%) in UK surveys
using broader definitions (Fayaz et al., 2016). This variability underscores the challenge in
precisely quantifying the scale of the problem, yet consistently highlights chronic pain as a
major public health concern affecting one in five to one in three adults worldwide. The World
Health Organization (WHO, 2021) has acknowledged chronic pain, particularly
musculoskeletal pain, as one of the leading causes of disability worldwide. It is responsible for
substantial reductions in productivity, increased healthcare utilisation, and marked impairment

in daily functioning.

Demographic patterns reveal disparities in the distribution of chronic pain. Its
prevalence increases notably with age, making it particularly common among older populations
(Chan and Chan, 2022). Furthermore, women report chronic pain more frequently than men,
often experiencing greater pain severity and associated disability (Dahlhamer et al., 2018).
Socioeconomic factors also play a crucial role, with individuals from lower-income
backgrounds or disadvantaged groups exhibiting higher rates of chronic pain (Falasinnu et al.,

2023). Chronic pain frequently co-occurs with other health conditions, including mental health
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disorders (Arnow et al., 2006; Ma et al., 2024), substance use disorders (Brunkow et al., 2020),
and conditions like obesity (Emery et al., 2022), further complicating management and
contributing to the overall burden. The experience of chronic pain is therefore widespread but

also shaped by individual demographic and social determinants.

The global burden of chronic pain varies by region and condition. Low back pain is the
single leading cause of years lived with disability (YLDs) across 160 countries, contributing to
over 64 million YLDs globally, according to the Global Burden of Disease Study (Vos et al.,
2020). Neck pain, migraine, and musculoskeletal conditions such as fibromyalgia and
osteoarthritis also rank highly in global disability indices. Moreover, conditions such as diabetic
neuropathy, endometriosis, and complex regional pain syndrome (CRPS) continue to be under-

recognised and under-treated in many settings (Breivik et al., 2006; Fayaz et al., 2016).

Differences in chronic pain prevalence and impact are also shaped by sociodemographic
variables. Ageing populations have a higher prevalence of persistent pain due to degenerative
conditions, while women report higher pain intensity and frequency than men across multiple
studies (Bartley & Fillingim, 2013). Additionally, individuals with lower socioeconomic status
experience disproportionate pain burdens due to occupational hazards, reduced access to care,

and greater exposure to psychological stressors (Gureje et al., 1998).

The economic ramifications are equally significant. In the United States alone, the
annual cost of chronic pain—including medical expenses, lost wages, and productivity losses—
is estimated at $560—635 billion, surpassing the combined cost of cancer, heart disease, and
diabetes (Institute of Medicine, 2011). In the United Kingdom, direct and indirect costs of back
pain alone are estimated at £12.3 billion annually, with musculoskeletal conditions accounting
for the largest portion of long-term work absences (Bevan, 2015). Similar trends are observed

in Europe, Canada, and Australia, reflecting a global economic burden of enormous scale.

Healthcare systems also face rising demand due to chronic pain. Patients with persistent
pain account for a significant proportion of general practitioner visits, specialist referrals, and
diagnostic procedures (Breivik et al., 2006). Inadequate pain management contributes to
unnecessary healthcare use, including repeated imaging, opioid prescribing, and ineffective

interventions.

Importantly, there is a stark contrast between high-income and low-income countries in
how chronic pain is addressed. While pain management services are relatively accessible in

high-income nations—albeit inconsistently—low- and middle-income countries (LMICs) often
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lack basic pain treatment infrastructure, trained personnel, and access to essential analgesics
(Lohman et al., 2010). Cultural beliefs, stigma, and under-prioritisation in policy further

compound the challenges in LMICs, leading to underdiagnosis and widespread suffering.

In summary, chronic pain represents a silent epidemic with far-reaching consequences
for global health and development. Its multidimensional burden—encompassing physical,
psychological, social, and economic domains—necessitates a shift from purely biomedical
approaches towards integrative models that acknowledge the complex reality of pain.
Understanding this global context is essential for developing evidence-based, person-centred,
and scalable interventions, such as Cognitive Behavioural Therapy, which address not only the

symptoms but also the underlying psychosocial mechanisms of chronic pain.
1.2 The Biopsychosocial Burden of Chronic Pain

The burden of chronic pain transcends the mere physical sensation of discomfort and is
now widely understood as a complex interaction of biological, psychological, and social
processes (Gatchel et al., 2007). Unlike acute pain, which functions as a symptom of injury or
disease, chronic pain often becomes a disease in itself—self-perpetuating and multidimensional
in impact. The biopsychosocial model offers a holistic framework for understanding chronic
pain, integrating neurophysiological mechanisms with emotional states, cognitive processes,

behavioural patterns, and social influences (Turk & Monarch, 2002).

From a biological perspective, chronic pain is often associated with central sensitisation,
altered nociceptive processing, and neuroplastic changes in pain modulation pathways. These
mechanisms are evident in conditions such as fibromyalgia, complex regional pain syndrome
(CRPS), and chronic low back pain, where structural abnormalities are frequently absent
despite persistent pain (Tracey & Bushnell, 2009). Furthermore, comorbidities such as
cardiovascular disease, diabetes, and autoimmune conditions frequently co-occur, complicating

diagnosis and treatment pathways (Shmagel et al., 2018).

The psychological consequences of chronic pain are equally profound. A substantial
body of evidence links persistent pain with increased risk of depression, generalised anxiety,
post-traumatic stress symptoms, and emotional dysregulation (Arnow et al., 2006; Ma et al.,
2024). Meta-analyses have shown that approximately 50% to 60% of individuals living with
chronic pain report clinically significant symptoms of depression and/or anxiety (Bair et al.,
2003; Santuzzi et al., 2023). These emotional responses are not only outcomes of chronic pain

but also serve as maintaining factors, exacerbating the pain experience through cognitive
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distortions such as catastrophising and helplessness (Sullivan et al., 2001). Negative affective
states increase physiological arousal, muscle tension, and maladaptive behavioural avoidance,

further entrenching the pain-disability cycle (Vlaeyen & Linton, 2000).

Sleep disturbances form another critical node in the pain matrix. Research indicates that
over 65% of chronic pain patients experience clinically significant sleep impairments, including
difficulty falling asleep, fragmented sleep, and non-restorative rest (Miro et al., 2022; Finan et
al., 2013). These disturbances are bidirectionally related to pain, with poor sleep exacerbating
pain sensitivity and vice versa. Insufficient sleep also compromises emotional regulation,
cognitive function, and immune response, thereby intensifying the broader biopsychosocial

burden.

Socially, chronic pain often leads to functional limitations, interpersonal difficulties,
and role disruptions within family, occupational, and community contexts. Individuals may
withdraw from valued social activities, experience reduced autonomy, and face stigmatisation,
particularly when pain is “invisible” or medically unexplained (De Ruddere & Craig, 2016).
Caregiver burden also rises, straining familial relationships and financial resources. For those
of working age, the impact on employment can be devastating. Many patients with chronic pain
reduce working hours, take extended sick leave, or exit the workforce altogether, leading to a

loss of identity, social isolation, and decreased financial stability (Areias et al., 2023).

Epidemiological data further highlight the systemic implications of chronic pain. The
Global Burden of Disease Study (GBD 2019 Collaborators, 2020) continues to rank low back
pain and neck pain among the leading causes of years lived with disability (YLDs). In the
United States alone, approximately 7-8% of adults—around 20 million people—are classified
as having “high-impact” chronic pain, characterised by persistent interference with work and
life activities (Dahlhamer et al., 2018). This form of chronic pain contributes disproportionately

to disability claims, job losses, and dependence on social services.

The economic impact of chronic pain is staggering. In the United States, pain-related
lost productivity alone is estimated at $61 billion annually, with presenteeism—where
individuals work while unwell but perform suboptimally—accounting for approximately 77%
of these losses (Gaskin & Richard, 2012). In Sweden, chronic pain is estimated to cost $7.4
billion annually, with lost work productivity making up 91% of the total economic burden

(Breivik et al., 2013). In the UK, musculoskeletal conditions, often associated with chronic
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pain, are the primary cause of long-term sickness absence, imposing significant costs on the

NHS and the economy (Bevan, 2015).

The interplay of these factors—biological vulnerability, psychological distress, and
social constraints—produces a reinforcing loop that entraps individuals in a cycle of pain and
impairment. Importantly, this complex burden disproportionately affects specific populations,
including women, older adults, individuals from lower socioeconomic backgrounds, and ethnic
minorities, many of whom encounter barriers to diagnosis, care, and social support (Fayaz et
al., 2016; Gureje et al., 1998). These inequities further deepen the biopsychosocial burden and
highlight the need for culturally competent, multi-disciplinary, and integrative approaches to

treatment.

In conclusion, the biopsychosocial burden of chronic pain is extensive and deeply
entrenched in personal, societal, and structural systems. It challenges the adequacy of single-
modality interventions and underscores the importance of evidence-based psychological
therapies, such as Cognitive Behavioural Therapy, that address the interplay between cognition,
emotion, and behaviour within the broader social context. As the following sections will
explore, this complex burden necessitates a re-evaluation of traditional approaches and a

reorientation towards holistic, patient-centred models of care.
1.3 Limitations of Pharmacological Interventions

Pharmacological approaches have traditionally formed the cornerstone of chronic pain
management. Commonly prescribed medications include opioids, nonsteroidal anti-
inflammatory drugs (NSAIDs), antidepressants, and anticonvulsants. While these
pharmacological agents can provide temporary symptomatic relief, especially in acute or
nociceptive pain conditions, their long-term efficacy in managing chronic, non-cancer pain
remains highly contested. Increasingly, both empirical evidence and clinical practice guidelines
highlight the limitations, risks, and diminishing returns associated with continued reliance on

pharmacological interventions for chronic pain (Eccleston et al., 2017; NICE, 2021).

Perhaps the most contentious class of medications in chronic pain treatment is opioids.
Although opioids can be effective for acute post-operative and cancer-related pain, their
application in long-term non-malignant pain management has been extensively scrutinised.
Tolerance, physical dependence, opioid-induced hyperalgesia, and addiction are well-
documented risks associated with sustained opioid use (Vowles et al., 2015). Furthermore, the

opioid epidemic in countries such as the United States has revealed the societal cost of
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overprescribing, with more than 70,000 opioid-related deaths reported annually as of recent
data (Volkow et al., 2019). This public health crisis has prompted a global reevaluation of
opioid prescribing practices and placed considerable emphasis on identifying safer, evidence-

based alternatives.

In response to these concerns, national regulatory bodies have revised their treatment
guidelines. The National Institute for Health and Care Excellence (NICE, 2021) recommends
against initiating opioids, paracetamol, gabapentinoids, benzodiazepines, or corticosteroids for
chronic primary pain, citing insufficient evidence of long-term benefit and well-documented
risks. These guidelines reflect a fundamental shift in the treatment paradigm—away from
symptom suppression and toward multidisciplinary approaches that address the underlying

biopsychosocial drivers of persistent pain.

Even non-opioid medications are not without their limitations. NSAIDs, though
effective for short-term musculoskeletal pain, pose considerable gastrointestinal, renal, and
cardiovascular risks when used over extended periods, particularly in older adults (Moore et
al., 2020). Antidepressants, such as amitriptyline and duloxetine, which are sometimes
prescribed off-label for neuropathic pain, have variable efficacy and are associated with adverse
effects such as sedation, dry mouth, weight gain, and increased risk of falls (Kroenke et al.,
2019). Likewise, anticonvulsants like gabapentin and pregabalin carry side effects including
dizziness, cognitive impairment, and potential for misuse, and their effectiveness in general

chronic pain conditions remains under question (Shanthanna et al., 2017).

The limitations of these agents are compounded by the lack of consistency in treatment
response among chronic pain patients. Factors such as genetics, pain phenotype, comorbid
psychological conditions, and prior treatment history contribute to heterogeneous drug efficacy.
As a result, many patients experience limited benefit from medications, coupled with
substantial side effects that further impair their quality of life and functional capacity (Koes et

al., 2010).

Importantly, the pharmacological model often fails to address the psychological and
social dimensions of chronic pain, which are now recognised as central to its persistence and
severity. Reliance on medication alone reinforces passive coping strategies and may
inadvertently delay the adoption of active, self-management behaviours (Turk & Okifuji, 2002).

Furthermore, the expectation of a “quick fix” through medication can undermine patient
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engagement in more sustainable, behavioural treatments that require greater effort and

commitment but offer long-term benefit.

These limitations have catalysed a growing interest in non-pharmacological
interventions for chronic pain management. Cognitive Behavioural Therapy (CBT),
Acceptance and Commitment Therapy (ACT), mindfulness-based stress reduction (MBSR),
exercise therapy, and multidisciplinary rehabilitation have all demonstrated promise in
improving pain-related outcomes without the adverse risks associated with pharmacological
treatments (Eccleston et al., 2014; NICE, 2021). Of particular relevance to this thesis is CBT,
which seeks to modify maladaptive thoughts, beliefs, and behaviours that contribute to the

maintenance of chronic pain.

In conclusion, while pharmacological agents retain a role in the comprehensive
management of certain types of chronic pain, their limitations are increasingly recognised in
the clinical and academic literature. The modest and inconsistent benefits, coupled with
significant safety concerns, make a compelling case for the integration of evidence-based
psychological and behavioural interventions. This evolving understanding forms a key rationale
for the current study’s focus on CBT, as it seeks to evaluate the therapeutic value of a non-
pharmacological approach in a population often inadequately served by conventional medical

treatments.
1.4 Historical Context of CBT in Pain Management

Cognitive Behavioural Therapy (CBT) is a structured, time-limited, and goal-directed
psychotherapeutic approach that aims to modify unhelpful cognitive processes and behavioural
patterns. The origins of CBT can be traced to the seminal work of Aaron Beck and Albert Ellis
in the 1950s and 1960s, who pioneered cognitive therapy and Rational Emotive Behaviour
Therapy (REBT) respectively, initially for the treatment of depression and anxiety disorders
(Beck, 2011; Ellis, 1962). Beck’s cognitive model posited that maladaptive thoughts influenced
emotional responses and behaviours, forming the basis for intervention by challenging and
reframing distorted cognitions. These early theoretical foundations laid the groundwork for
broader applications of CBT, including its eventual adaptation for physical health conditions

such as chronic pain.

By the 1980s, a growing body of evidence highlighted the limitations of purely
biomedical explanations for chronic pain, particularly in cases where no clear physiological

cause could be identified (Turk et al., 1983). This period marked a conceptual shift, driven by
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the biopsychosocial model introduced by Engel (1977), which reconceptualised pain as a
product of biological, psychological, and social factors. Researchers such as Dennis Turk,
Robert Gatchel, and Francis Keefe began to explore the psychological determinants of pain
perception and coping, demonstrating that maladaptive beliefs, fear-avoidance behaviours, and
emotional distress could intensify pain and disability (Turk & Okifuji, 2002; Gatchel et al.,
2007).

In this context, CBT emerged as a natural extension of the biopsychosocial paradigm.
Early controlled trials demonstrated that CBT could significantly reduce pain intensity, improve
emotional functioning, and enhance self-efficacy among individuals with persistent pain
conditions (Keefe et al., 1990; Morley et al., 1999). These early interventions typically included
cognitive restructuring, relaxation training, activity pacing, and behavioural activation. For
example, in a landmark study by Turner et al. (2007), CBT significantly improved pain-related
disability and depressive symptoms in individuals with chronic back pain. These findings
established CBT not only as a psychotherapeutic tool but also as a behavioural medicine

intervention capable of reshaping illness trajectories.

By the early 2000s, CBT had gained substantial traction as a frontline treatment for a
range of pain conditions, including fibromyalgia, osteoarthritis, rheumatoid arthritis, and
neuropathic pain. A Cochrane review by Williams et al. (2012) confirmed its efficacy across
both psychological and functional outcomes. In one of your uploaded articles, Bernardy et al.
(2013) reviewed multiple trials involving patients with fibromyalgia and concluded that CBT
reduced fatigue, improved sleep quality, and enhanced mood, although the effects on pain
intensity were modest. These findings aligned with the broader movement toward
multidisciplinary pain management, wherein CBT was positioned as a core component

alongside physiotherapy, occupational therapy, and pharmacological support.

Technological advancements in the 2010s further expanded the reach and adaptability
of CBT. Recognising barriers to in-person therapy—such as geographic isolation, physical
disability, and long waitlists—clinicians and researchers developed internet-based CBT (iCBT)
platforms. A meta-analytic review by Buhrman et al. (2016), also among your uploaded articles,
found that guided iCBT was comparable in effectiveness to face-to-face therapy for chronic
pain, with significant benefits in pain acceptance, psychological flexibility, and reduction in
depressive symptoms. These digital innovations allowed for tailored interventions, enabling
personalisation of modules based on pain condition, psychological profile, and patient

preference.
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In addition to web-based therapy, other remote modalities such as telephone-delivered
CBT, app-based CBT, and virtual reality-assisted CBT have been trialled with promising
results. For instance, Piette et al. (2022) found that CBT delivered via interactive voice response
significantly improved coping strategies and functional outcomes among patients with
musculoskeletal pain. Similarly, your uploaded literature includes studies highlighting the
effectiveness of CBT for specific subpopulations—such as adolescents with abdominal pain
(Fisher et al., 2018) and individuals with post-surgical neuropathic pain (Archer et al., 2016)—

thus demonstrating the versatility and scalability of the intervention.

The clinical legitimacy of CBT was further bolstered by its incorporation into national
and international treatment guidelines. For example, the National Institute for Health and Care
Excellence (NICE, 2021) strongly recommends psychological therapies, particularly CBT, as a
primary intervention for chronic primary pain. The American Psychological Association (APA)
and European Pain Federation (EFIC) have similarly endorsed CBT as an evidence-based
treatment for pain management. This institutional uptake has been instrumental in promoting
the inclusion of CBT within multidisciplinary pain clinics, integrated care pathways, and

community-based rehabilitation programmes.

It is also important to acknowledge the evolution of CBT frameworks. Traditional
models focused on cognitive restructuring and behavioural change, but newer approaches—
such as third-wave CBT (including Acceptance and Commitment Therapy [ACT] and
Mindfulness-Based Cognitive Therapy [MBCT])—have introduced additional components
such as values-based action, psychological flexibility, and mindfulness. These adaptations have
been particularly effective in managing emotional reactivity and distress tolerance in patients
with complex pain presentations (Veehof et al., 2016; Ehde et al., 2014). Several of your
uploaded articles, including those by Glombiewski et al. (2010) and Monticone et al. (2015),
support this trend by documenting positive outcomes in both traditional and third-wave CBT

interventions across diverse populations.

In summary, the historical development of CBT in pain management reflects a gradual
but profound reorientation of chronic pain care. From its psychiatric origins to its current role
in holistic, interdisciplinary settings, CBT has evolved into a flexible, empirically supported,
and increasingly accessible therapy. Its continued relevance is underscored by emerging
delivery models, expanding population reach, and endorsement by major health organisations.

Understanding this historical trajectory offers a strong conceptual foundation for this thesis and
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contextualises the rationale for conducting a systematic review and meta-analysis of CBT’s

efficacy in managing chronic pain.
1.5 Global Variations in Chronic Pain Management

Chronic pain affects an estimated one in five people globally, yet approaches to its
management vary markedly between and within nations, reflecting differences in healthcare
infrastructure, professional training, cultural beliefs, and policy priorities (Goldberg & McGee,
2011). Despite mounting evidence supporting multidisciplinary and non-pharmacological
interventions, such as Cognitive Behavioural Therapy (CBT), access to such treatments remains
uneven, particularly between high-income countries (HICs) and low- and middle-income

countries (LMICs) (Eccleston et al., 2020; WHO, 2021).

In high-income countries, the integration of CBT into mainstream pain management
services has progressed substantially over the past two decades. In the United Kingdom, the
National Health Service (NHS) has adopted a stepped care model in which CBT is
recommended as a first-line psychological intervention for patients with chronic pain,
depression, or anxiety (NICE, 2021). Moreover, the NHS has championed the development of
digital health platforms, offering internet-delivered CBT (iCBT) to reduce waiting times,
enhance access, and support cost-effective treatment delivery. Recent evaluations suggest that
iCBT for chronic pain and comorbid conditions is associated with positive outcomes in terms
of patient engagement, functional improvement, and psychological resilience (Vlaeyen &

Morley, 2020; Buhrman et al., 2016).

In Scandinavian countries, such as Sweden and Norway, CBT has been embedded into
public rehabilitation pathways for musculoskeletal disorders and fibromyalgia. These
programmes often combine psychological therapies with physiotherapy and occupational
support, recognising chronic pain as a multidimensional issue (Frostholm et al., 2015). In
Germany, the use of CBT in inpatient rehabilitation is supported through statutory health
insurance systems, and research demonstrates its utility across a range of pain-related
conditions, including migraines, arthritis, and low back pain (Glombiewski et al., 2010). In the
United States, although access is more fragmented due to the predominance of private
insurance, clinical guidelines from bodies such as the American Psychological Association
(APA) and the Centers for Disease Control and Prevention (CDC) strongly advocate for CBT
as part of opioid-sparing strategies (Dowell et al., 2016).
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Conversely, in LMICs, pain management services are often limited or non-existent, and
access to psychological interventions like CBT remains sporadic. Several barriers contribute to
this disparity. First, there is a lack of trained mental health professionals with specific expertise
in behavioural medicine or pain psychology (Patel et al., 2018). Second, cultural perceptions
about pain and psychological therapies may hinder uptake. In many contexts, pain is
conceptualised in purely biomedical or spiritual terms, with less acceptance of cognitive or
emotional contributors (Pate et al., 2023). As a result, patients in LMICs frequently rely on
pharmacological treatments, traditional medicine, or unregulated therapies, some of which may

be harmful or ineffective.

A scoping review by Pate et al. (2023), included among your uploaded articles,
highlights the lack of infrastructure and policy attention dedicated to non-pharmacological pain
management in sub-Saharan Africa and South Asia. Where psychological services do exist,
they are frequently limited to tertiary hospitals in urban centres, leaving rural populations
underserved. Furthermore, the global inequity in pain education and research funding
perpetuates knowledge gaps and hampers the development of culturally adapted CBT protocols
suitable for LMIC contexts.

Economic factors further widen the implementation gap. In HICs, government funding
and national health insurance schemes often subsidise psychological therapies. In contrast,
LMICs may lack the fiscal space to invest in such services, given competing health priorities
such as infectious disease control, maternal health, and emergency care (Lohman et al., 2010).
Consequently, CBT for chronic pain remains a low priority, with limited integration into

primary care systems or community-based models of care.

Moreover, health system governance and insurance structures play a significant role in
shaping the availability of CBT. In the US, for example, CBT access is often contingent upon
insurance coverage, creating disparities between public and private healthcare recipients. In
contrast, systems like the NHS in the UK enable more equitable access through centralised
service provision and national guidelines. Australia and Canada have adopted hybrid
approaches, combining public mental health initiatives with private-sector service delivery,
while increasingly integrating CBT into multidisciplinary pain clinics and telehealth models

(Nicholas et al., 2013; Dear et al., 2015).

It is worth noting that innovations in digital CBT delivery offer a promising strategy to

reduce these disparities. The scalability and low marginal cost of digital interventions make
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them attractive options for LMICs, particularly when combined with mobile health (mHealth)
platforms and culturally adapted content (Buhrman et al., 2016; Eccleston et al., 2020). Pilot
programmes in India, Brazil, and Kenya have trialled mobile-based CBT tools, with preliminary
results suggesting feasibility and acceptability among patients with limited access to traditional
care (Rathod et al., 2017; Andrade et al., 2020). However, challenges remain in terms of digital

literacy, internet infrastructure, language barriers, and sustainability.

Additionally, disparities exist within countries. In the UK, ethnic minority communities
and individuals in socioeconomically deprived areas are less likely to be referred to or complete
CBT programmes (Ali et al., 2020). Similarly, Indigenous populations in Australia, Canada,
and New Zealand face cultural and linguistic barriers that reduce engagement with mainstream
psychological services, underscoring the importance of culturally sensitive approaches (Durey

et al., 2017).

As chronic pain prevalence continues to rise due to population ageing, sedentary
lifestyles, and multimorbidity, addressing these global variations in care becomes ever more
urgent. The World Health Organization has called for equitable access to pain management as
a human right, emphasising the need for comprehensive, person-centred care models that
transcend pharmacology and incorporate psychological, behavioural, and rehabilitative

interventions (WHO, 2021).

In summary, while CBT is increasingly integrated into chronic pain management in
high-income nations, significant global disparities in access, infrastructure, and cultural
acceptability remain. Bridging these gaps will require concerted efforts in workforce
development, policy alignment, cultural adaptation, and investment in scalable, digital delivery
methods. Recognising and addressing these variations is not only a matter of health equity but

also essential for the global implementation of evidence-based, sustainable pain care strategies.
1.6 Limitations of Existing Systematic Reviews and Meta-Analyses

Cognitive Behavioural Therapy (CBT) has been extensively evaluated through
systematic reviews and meta-analyses, many of which support its efficacy in improving various
outcomes associated with chronic pain. However, despite this seemingly robust evidence base,
critical limitations persist in the design, scope, and interpretation of these reviews. These
methodological constraints restrict the generalisability of findings and limit their practical
utility in informing personalised treatment plans and healthcare policy. This section provides a

critical appraisal of these limitations and explains how the current study seeks to address them.
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One of the most prevalent limitations in the existing literature is the heterogeneity of
study populations and pain conditions. Many meta-analyses aggregate data from participants
with vastly different chronic pain syndromes—such as fibromyalgia, neuropathic pain,
rheumatoid arthritis, and chronic low back pain—without adequately addressing how the nature
and aetiology of these conditions might differentially interact with psychological interventions
(Williams et al., 2020; Glombiewski et al., 2010). While combining diverse populations can
increase statistical power, it may obscure subgroup-specific effects and hinder the identification
of mechanisms most relevant to particular patient groups. For example, patients with
fibromyalgia often present with diffuse pain and central sensitisation, while those with
osteoarthritis may experience predominantly nociceptive pain. Applying uniform CBT

protocols across such distinct conditions raises questions about specificity and efficacy.

Additionally, there is significant variability in outcome measures across studies
included in prior reviews. Some trials emphasise physical outcomes such as pain intensity and
functional disability, while others prioritise psychological variables including depression,
anxiety, and self-efficacy (Eccleston et al., 2020; Bernardy et al., 2013). This inconsistency
complicates data synthesis and limits the ability to draw comparative conclusions across
studies. Furthermore, the use of non-standardised assessment tools—such as variations in visual
analogue scales, pain interference indices, and psychological questionnaires—reduces the

precision and reliability of pooled effect sizes.

A third major shortcoming concerns the limited focus on long-term outcomes. While
most systematic reviews report positive short-term effects of CBT—often up to three or six
months post-intervention—there is far less consistent evidence regarding the durability of these
gains. For example, Niknejad et al. (2018) conducted a meta-analysis that included follow-up
data and found that many of the psychological benefits of CBT appeared to attenuate beyond
the six-month mark, particularly in the absence of booster sessions or continued support. The
dearth of longitudinal data hampers our understanding of how CBT contributes to sustained

behavioural change, self-management, and functional resilience over time.

Another often overlooked limitation involves the delivery format and contextual
variables influencing treatment outcomes. While traditional CBT is delivered face-to-face in
clinical settings, numerous studies in recent years have evaluated alternative modalities,
including internet-based CBT (iCBT), telephone-guided CBT, and app-based interventions.
Reviews such as that by Buhrman et al. (2016) confirm that guided iCBT can produce

comparable results to in-person therapy, but the degree of therapist contact, technological

31



usability, and patient engagement are critical mediating factors. Despite this, many meta-
analyses fail to differentiate between delivery modes or examine how these factors moderate

treatment effects (Piette et al., 2022).

The role of therapist experience, cultural adaptation, and fidelity to CBT protocols is
also largely underexplored in previous reviews. Therapist competence and adherence to
protocol have been linked to stronger patient outcomes in psychological therapies more broadly,
yet few reviews in the chronic pain literature control for these variables (Turk & Okifuji, 2002).
Moreover, there is growing recognition that cultural tailoring—involving language adaptation,
inclusion of culturally relevant metaphors, or modification of behavioural strategies—can
significantly enhance patient receptivity and outcomes. This is particularly pertinent given the
rising global burden of chronic pain and the under-representation of ethnic minorities and LMIC

populations in the existing evidence base (Pate et al., 2023).

Furthermore, the majority of meta-analyses report average treatment effects, thereby
obscuring individual variability in response. Pain is a subjective and multifactorial experience
influenced by a wide range of psychological, physiological, and contextual factors. Yet, most
reviews do not stratify findings by key moderators such as age, gender, pain duration,
psychological comorbidities, or treatment history. This limits their utility in personalised care
planning and hinders the development of tailored interventions that reflect real-world clinical
complexity. For instance, Sullivan et al. (2001) highlighted that high baseline catastrophising

levels predict better response to CBT, a finding seldom explored in systematic reviews.

In addition, reviews often exclude or inadequately evaluate implementation outcomes,
such as feasibility, acceptability, cost-effectiveness, and accessibility—factors crucial for
informing policy and service delivery. While some recent reviews, such as those by Dear et al.
(2015) and Eccleston et al. (2020), have begun to explore these dimensions in relation to digital

CBT, they remain the exception rather than the norm.

Finally, there is a need for greater transparency and methodological rigour in review
conduct. Several existing reviews do not adhere to PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines, lack pre-registered protocols, or provide
limited information on risk of bias assessments. These methodological shortcomings raise

concerns about reproducibility and may introduce selection and publication bias.
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Taken together, these limitations reveal significant gaps in the current understanding of
CBT’s role in chronic pain management. They highlight the need for a comprehensive and

methodologically robust synthesis that:
o Disaggregates outcomes by pain condition and demographic subgroup;
o Differentiates between delivery modes and therapist variables;
e Includes long-term follow-up data;
e Evaluates both medical and psychological endpoints;
o Integrates implementation science frameworks; and
o Provides insights for personalised, equitable, and scalable pain interventions.

This thesis seeks to address these limitations through a rigorous systematic review and
meta-analysis of the existing literature on CBT for chronic pain. It will employ stratified
analyses, quality appraisal using validated tools, and a detailed examination of outcome
heterogeneity and moderating variables. By doing so, it aims to provide a more nuanced
understanding of when, how, and for whom CBT is most effective, thereby informing evidence-

based practice and guiding future research
1.7 Theoretical Underpinnings Relevant to CBT and Chronic Pain

The application of Cognitive Behavioural Therapy (CBT) in the management of chronic
pain is rooted in a robust foundation of psychological and behavioural theories. These
theoretical frameworks not only inform the design and delivery of CBT interventions but also
provide insight into the mechanisms by which psychological and behavioural processes
influence the experience and management of chronic pain. Among the most influential theories
underpinning CBT are the Health Belief Model, Social Cognitive Theory, Cognitive Appraisal
Theory, and the Fear-Avoidance Model. Together, these models support the cognitive-
behavioural conceptualisation of chronic pain as a multidimensional phenomenon that is

maintained by maladaptive beliefs, emotional responses, and behavioural patterns.

The Health Belief Model (HBM), originally developed to explain preventive health
behaviours, posits that health-related action is determined by individuals' beliefs about their
susceptibility to a condition, the severity of that condition, the perceived benefits of action, and
the perceived barriers to taking such action (Rosenstock et al., 1988). In the context of chronic
pain, the HBM explains how patients' perceptions of their pain condition, expectations of

treatment outcomes, and beliefs about the controllability of pain influence their willingness to
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engage in behavioural interventions such as CBT. Individuals who believe that psychological
factors contribute meaningfully to their pain experience are more likely to participate in CBT,
while those who hold purely biomedical models of pain may view such approaches with
scepticism (Turk & Okifuji, 2002). Thus, addressing health beliefs is often a preliminary step
in CBT, where psychoeducation is used to reframe pain as a biopsychosocial condition, thereby

enhancing patient readiness for behavioural change (Morley et al., 1999).

The Social Cognitive Theory (SCT), developed by Bandura (1986), offers another vital
framework for understanding how individuals regulate behaviour in response to internal and
external stimuli. A core construct of SCT is self-efficacy, defined as an individual’s belief in
their capacity to perform behaviours necessary to influence specific outcomes. In the context
of chronic pain, pain-related self-efficacy refers to a person’s belief in their ability to manage
pain symptoms, engage in physical activities, and control emotional responses despite persistent
discomfort. CBT interventions often focus explicitly on enhancing self-efficacy through goal
setting, problem-solving, activity scheduling, and behavioural experiments. Empirical evidence
consistently demonstrates that increases in self-efficacy are associated with reductions in pain
interference, improved physical functioning, and decreased psychological distress (Arnstein et

al., 1999; Lami et al., 2018).

SCT also highlights the role of observational learning, modelling, and outcome
expectations. In group-based CBT formats, patients often benefit from seeing others
successfully adopt adaptive coping strategies, thereby increasing their motivation and belief in
the intervention (Keefe et al., 1990). This social reinforcement is particularly valuable in
populations that may experience learned helplessness or diminished hope due to the chronicity
of their condition. The recognition that pain management is a skill that can be learned and

mastered contributes significantly to long-term behavioural change and recovery trajectories.

Cognitive Appraisal Theory, originally proposed by Lazarus and Folkman (1984),
further elucidates the processes by which individuals evaluate and respond to stressors such as
chronic pain. The theory posits that emotional responses are mediated by how an individual
appraises a given situation—whether it is perceived as threatening, controllable, or manageable.
In the realm of chronic pain, maladaptive appraisals such as catastrophising (i.e., an exaggerated
negative orientation towards pain stimuli and experiences) have been linked to greater pain
intensity, increased emotional distress, and poorer functional outcomes (Sullivan et al., 2001).

CBT targets these distorted appraisals by teaching patients to identify, challenge, and replace
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maladaptive thoughts with more balanced and realistic cognitions, thereby reducing the

emotional amplification of pain.

The Fear-Avoidance Model (FAM) of chronic pain, developed by Vlaeyen and Linton
(2000), offers a behavioural explanation for the transition from acute to chronic pain. According
to this model, individuals who interpret pain as threatening are more likely to develop pain-
related fear, leading to avoidance behaviours, hypervigilance, and eventual disuse, disability,
and depression. These fear-driven avoidance patterns are perpetuated by short-term reductions
in distress but ultimately reinforce physical deconditioning and psychological dysfunction.
CBT directly addresses these mechanisms through graded exposure, behavioural activation, and
cognitive restructuring, encouraging patients to re-engage with previously avoided activities

and reinterpret pain signals as manageable rather than catastrophic (Leeuw et al., 2007).

These theoretical underpinnings are further supported by neurocognitive models, such
as the Gate Control Theory of Pain proposed by Melzack and Wall (1965), which emphasises
the role of psychological factors in modulating pain signals at the spinal cord level. According
to this theory, cognitive and emotional processes—such as attention, mood, and expectation—
can either “open” or “close” neural gates, thereby amplifying or dampening the perception of
pain. CBT leverages this mechanism by teaching patients to shift attention, manage emotional

responses, and develop cognitive strategies that mitigate the perception of pain.

The relevance of these theoretical frameworks is not merely conceptual but has been
validated in numerous clinical trials and observational studies. For instance, in one of your
uploaded articles, Glombiewski et al. (2010) demonstrated that CBT interventions targeting
cognitive distortions and fear-avoidance beliefs produced significant improvements in both
pain intensity and functional disability. Similarly, Buhrman et al. (2016) found that iCBT
interventions designed to enhance pain-related self-efficacy and reduce catastrophising were
effective across diverse chronic pain populations, including fibromyalgia and musculoskeletal

conditions.

In addition, third-wave CBT approaches such as Acceptance and Commitment Therapy
(ACT) and Mindfulness-Based Cognitive Therapy (MBCT) have drawn on experiential
avoidance and psychological flexibility as theoretical constructs. These models suggest that
pain-related distress often stems not from pain itself, but from the struggle to control or

eliminate it. By promoting acceptance, values-driven action, and mindful awareness, these
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approaches aim to disrupt the maladaptive cycle of avoidance and distress, leading to improved

quality of life (Veehof et al., 2016; McCracken & Vowles, 2014).

In conclusion, the theoretical foundation of CBT in chronic pain management is multi-
layered and well-substantiated. From belief-based models like the Health Belief Model to
behaviour-focused theories such as the Fear-Avoidance Model, these frameworks offer rich
insights into the cognitive, emotional, and behavioural processes that sustain chronic pain and
disability. A thorough understanding of these underpinnings not only enhances the design and
delivery of CBT interventions but also underscores their relevance as a scientifically grounded,

patient-centred approach to managing chronic pain in diverse populations.
1.8 Additional Literature Contextualisation

In recent years, the evidence base for Cognitive Behavioural Therapy (CBT) in chronic
pain management has expanded significantly, not only in terms of efficacy but also in delivery
modalities, theoretical extensions, and population-specific adaptations. This growing body of
literature reflects a shift from rigid, one-size-fits-all models to more flexible, personalised, and
accessible CBT frameworks that account for individual differences in presentation, preferences,
and treatment context. The diversification of CBT approaches has been instrumental in

broadening its clinical utility and addressing previously underserved populations.

One notable area of advancement is the emergence of third-wave CBT interventions,
which build upon the cognitive and behavioural principles of traditional CBT but place greater
emphasis on acceptance, mindfulness, and values-based action. Among these, Acceptance and
Commitment Therapy (ACT) and Mindfulness-Based Cognitive Therapy (MBCT) have gained
considerable traction in chronic pain research and practice. ACT encourages individuals to
accept difficult sensations and emotions rather than avoiding them, thereby reducing
experiential avoidance and promoting psychological flexibility (Hayes et al., 2006). In a recent
systematic review by Hughes et al. (2023), ACT was found to be effective in improving
psychological distress, quality of life, and functional outcomes across a range of chronic pain
conditions. These findings are supported by earlier studies such as Veehof et al. (2016), who
observed that ACT was particularly beneficial in addressing cognitive fusion and pain-related

disability.

MBCT, originally developed to prevent relapse in depression, incorporates elements of
mindfulness meditation with traditional CBT strategies. In chronic pain populations, MBCT

has shown promise in enhancing pain acceptance, reducing rumination, and improving
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emotional regulation (Garland et al., 2015). One of your uploaded studies, focusing on MBCT
for individuals with multiple sclerosis and comorbid pain, highlighted improvements in both
pain perception and psychological wellbeing (Alschuler et al., 2020). These third-wave
approaches demonstrate that CBT is not a static modality, but a dynamic and evolving

framework responsive to advances in clinical science and patient needs.

Another significant development is the advent of digital CBT (dCBT) and internet-
based CBT (iCBT). These technology-mediated interventions address key barriers to care such
as geographic isolation, limited-service availability, and long waitlists—especially in
underserved and rural areas. A growing number of randomised controlled trials (RCTs) and
meta-analyses have demonstrated that iCBT is comparable in effectiveness to face-to-face CBT
when delivered with therapist guidance (Buhrman et al., 2016; van Beugen et al., 2019). For
example, in a study examining iCBT for patients with chronic back pain, van Beugen et al.
(2019) found significant improvements in pain-related disability, emotional distress, and

quality of life, outcomes that were sustained over a 12-month follow-up period.

The integration of artificial intelligence (Al) into CBT delivery also represents a frontier
in behavioural medicine. Piette et al. (2022) evaluated a mobile application that used Al-driven
logic to deliver interactive CBT modules to patients with musculoskeletal pain. The results
indicated significant improvements in coping self-efficacy, functional outcomes, and user
engagement, with the added benefit of scalability and reduced therapist burden. These
innovations align with broader trends in digital health and have implications for increasing the

reach and cost-effectiveness of CBT in both high-income and low- and middle-income settings.

CBT adaptations for paediatric and adolescent populations have also received
increasing attention. Pain during childhood and adolescence can have a lasting impact on
developmental, academic, and psychosocial outcomes. Eccleston et al. (2014), in a Cochrane
review of psychological therapies for chronic and recurrent pain in children and adolescents,
found that CBT significantly reduced pain intensity and improved functional outcomes. This is
corroborated by Fisher et al. (2018), who demonstrated the effectiveness of remote CBT
interventions for children with functional abdominal pain and fibromyalgia. These interventions
often incorporate parental involvement, gamified components, and developmentally
appropriate language, ensuring that younger individuals can meaningfully engage with CBT

techniques.
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CBT has also been adapted for older adults and those with cognitive impairments. These
populations often experience comorbidities, polypharmacy, and age-related changes in
cognition and mobility that require modified therapeutic approaches. Alschuler et al. (2020)
investigated a modified CBT protocol for older adults with chronic musculoskeletal pain and
mild cognitive impairment. The intervention focused on simplified language, increased session
structure, and repetition, yielding favourable outcomes in pain coping, mood, and activity
engagement. Tailoring CBT to accommodate cognitive and sensory limitations ensures

inclusivity and maximises therapeutic potential across the lifespan.

Additionally, researchers are increasingly exploring CBT for populations with
comorbid mental health conditions. For example, a study by Glombiewski et al. (2010) found
that CBT protocols addressing both pain and depression resulted in synergistic effects, with
greater reductions in both domains compared to standard CBT. Similarly, Morley et al. (2020)
emphasised the need for integrated CBT protocols that simultaneously address anxiety,
insomnia, and trauma symptoms commonly co-occurring in chronic pain populations. Your
uploaded materials reflect this trend, with numerous studies evaluating multi-modal CBT

approaches that incorporate relaxation training, sleep hygiene, and trauma-informed care.

Importantly, several studies have underscored the relevance of personalisation and
flexibility in CBT delivery. For example, Buhrman et al. (2016) noted that patient preferences
for delivery mode (e.g., in-person vs online), cultural relevance of materials, and readiness to
change significantly moderated treatment outcomes. These findings echo those of Nicholas et
al. (2013), who found that patient-centred CBT protocols yielded better adherence and
satisfaction, particularly in diverse and multilingual populations. The movement toward
adaptive CBT interventions, where content is tailored in real time based on patient feedback

and progress, holds promise for improving engagement and effectiveness.

In sum, the evolving landscape of CBT for chronic pain is marked by innovation,
inclusivity, and a move toward personalisation. The growing body of evidence surrounding
third-wave CBT, digital interventions, and subgroup-specific adaptations reflects a paradigm
shift in how chronic pain is conceptualised and treated. Rather than adhering to rigid treatment
manuals, contemporary CBT embraces flexibility, cultural sensitivity, and technological
integration, offering scalable solutions to a complex global health challenge. These
developments substantiate the rationale for the current research, which seeks to systematically
review and meta-analyse the breadth of evidence surrounding CBT’s efficacy across a range of

psychological and medical outcomes.
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1.9 Aim and Objectives

Despite decades of research and clinical advancement, chronic pain remains a leading
cause of disability and reduced quality of life across the globe. It represents a complex clinical
challenge that is inadequately addressed by conventional biomedical approaches. Although
Cognitive Behavioural Therapy (CBT) has emerged as a promising non-pharmacological
intervention, the literature evaluating its efficacy remains fragmented, methodologically
inconsistent, and under-contextualised, particularly regarding delivery modes, patient

subgroups, and long-term sustainability of outcomes.

This doctoral thesis seeks to bridge these gaps by conducting a comprehensive
systematic review and meta-analysis of the existing evidence on CBT’s efficacy in managing
chronic pain. The focus is placed not only on the general effectiveness of CBT, but also on its
psychological and medical outcomes, the influence of intervention characteristics, and the

identification of patient-specific factors that may moderate treatment effects.
Aim of the Study

To systematically evaluate and synthesise current research on the efficacy of Cognitive
Behavioural Therapy in managing chronic pain, with a focus on both psychological and medical

outcomes.
Research Question

What is the efficacy of Cognitive Behavioural Therapy in managing chronic pain across
diverse populations, and how do variations in delivery mode, duration, and participant

characteristics influence psychological and medical outcomes?
Objectives of the Study
The specific objectives of this thesis are as follows:

o To synthesise existing evidence on the efficacy of CBT across various chronic pain
conditions (e.g., fibromyalgia, musculoskeletal pain, neuropathic pain, and
inflammatory conditions), encompassing both psychological (e.g., anxiety, depression,

self-efficacy) and medical outcomes (e.g., pain severity, physical functioning).

o To evaluate key variables in intervention design and implementation, including delivery
mode (e.g., in-person vs digital CBT), treatment duration, therapist involvement, and

adherence rates.
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e To explore predictors of treatment response, including demographic (e.g., age, gender),
clinical (e.g., pain duration, comorbidity), and psychosocial factors (e.g., baseline
catastrophising, self-efficacy), in order to identify patient subgroups most likely to

benefit from CBT interventions.

e To assess the methodological quality of the existing literature using validated critical
appraisal tools, highlighting gaps and limitations in prior reviews, and ensuring

transparency and reproducibility in this meta-analysis.

e To inform future research, policy, and clinical practice by providing evidence-based
recommendations on the integration of CBT into multidisciplinary pain management
strategies, particularly considering ongoing efforts to reduce dependence on

pharmacological treatments.
1.10 Significance of the Study

Chronic pain is a global public health concern with substantial implications for
individuals, healthcare systems, and economies. Despite advances in biomedical understanding,
pharmacological approaches remain insufficient in addressing the multifaceted nature of
persistent pain. The World Health Organization (2021) and national bodies such as NICE
(2021) have increasingly advocated for integrative, biopsychosocial strategies—particularly
psychological therapies such as Cognitive Behavioural Therapy (CBT)—to improve outcomes
and reduce reliance on potentially harmful medications. However, while CBT is supported by
a growing evidence base, the literature remains fragmented, methodologically inconsistent, and

under-contextualised.

The significance of this study lies in its timely and rigorous approach to synthesising
and critically appraising the existing evidence concerning CBT’s role in chronic pain
management. Unlike previous reviews, which often focus narrowly on general efficacy or short-
term outcomes, this thesis aims to offer a comprehensive and methodologically robust meta-
analysis, assessing both psychological (e.g., anxiety, depression, coping) and medical (e.g., pain
severity, functional limitations) outcomes across a wide range of populations and pain

conditions.

Furthermore, this research recognises and addresses the limitations of existing
systematic reviews—particularly with respect to heterogeneity, lack of subgroup analysis,
delivery mode variability, and underreporting of long-term effects. By incorporating over 130

peer-reviewed articles—including recent studies on digital CBT (dCBT), third-wave
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approaches such as Acceptance and Commitment Therapy (ACT), and culturally adapted

interventions—this thesis reflects the most current state of knowledge in the field.

Importantly, this study contributes to clinical practice by offering evidence-based
recommendations on the implementation of CBT across diverse healthcare settings. By
evaluating predictors of treatment response, delivery modality (e.g., in-person versus internet-
based), and treatment duration, it facilitates more personalised and scalable approaches to CBT
delivery. These insights are particularly valuable in an era marked by increased demand for
remote and digital mental health services, as well as a shift toward integrated care models for

long-term conditions.

From a policy perspective, the findings of this thesis may inform national and
international guidelines on non-pharmacological pain interventions. Given the rising scrutiny
surrounding opioid prescribing and the move towards patient-centred care, evidence generated
through this meta-analysis can support commissioners and healthcare leaders in prioritising

safe, effective, and accessible psychological therapies within multidisciplinary frameworks.

At a theoretical level, the thesis contributes to the conceptual understanding of how
cognitive, emotional, and behavioural mechanisms interact with chronic pain. By integrating
findings across diverse populations and pain conditions, this research can illuminate key
mediators and moderators of CBT efficacy, contributing to the refinement of behavioural

models of chronic pain and the development of targeted therapeutic strategies.

Finally, the study addresses a matter of health equity. Chronic pain disproportionately
affects individuals from lower socioeconomic backgrounds, older adults, women, and ethnic
minorities—groups that are often underrepresented in research and underserved by
psychological services. By including literature from high-, middle-, and low-income countries
and examining delivery models suited to different contexts, this research aligns with the global

imperative to make evidence-based care more inclusive and equitable.
In summary, the significance of this thesis lies in its potential to:
e Address persistent knowledge gaps through a high-quality meta-analytic synthesis;
e Provide actionable insights for clinicians and healthcare systems;
e Advance theory and methodology in behavioural medicine;

o Promote more equitable, personalised, and sustainable models of pain management.
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These contributions are especially relevant as the burden of chronic pain continues to
grow amidst ageing populations, long-term health conditions, and evolving models of care
delivery. This thesis is therefore positioned not only as an academic contribution but as a
practical resource to enhance patient outcomes, service delivery, and policy development in

chronic pain management
1.11 Structure of the Thesis

This thesis is structured across six core chapters, each designed to contribute
progressively to the comprehensive evaluation of Cognitive Behavioural Therapy (CBT) in the
management of chronic pain. The structure reflects the academic expectations of a doctoral
thesis and is aligned with best practice in the reporting of systematic reviews and meta-analyses.
Each chapter builds upon the rationale and objectives articulated in the introduction,

contributing cumulatively to the research question and overall aim.

Chapter 1 — Introduction

This chapter has introduced the global burden and complexity of chronic pain, examined the
limitations of current pharmacological approaches, and positioned CBT as a theoretically
grounded and empirically supported intervention. It has also reviewed global disparities in
pain management, explored recent developments in CBT delivery and design, and outlined

the rationale, aim, objectives, and significance of the current study.

Chapter 2 — Literature Review

This chapter offers an in-depth, thematically organised review of the existing literature on
CBT in chronic pain management. It addresses the biopsychosocial underpinnings of pain, the
theoretical and clinical evolution of CBT, and the empirical evidence supporting its use. It
also identifies gaps in the literature, such as limited data on subgroup responsiveness and
underexplored treatment modalities, which justify the need for the current systematic review

and meta-analysis.

Chapter 3 — Methodology

This chapter details the research design, including the systematic review protocol, search
strategy, inclusion and exclusion criteria, data extraction methods, and statistical procedures
used in the meta-analysis. It outlines adherence to PRISMA guidelines, use of validated
quality assessment tools, and approaches to managing heterogeneity and publication bias.

Ethical considerations and limitations of the methodology are also discussed.
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Chapter 4 — Results/Findings

This chapter presents the findings of the systematic review and meta-analysis. It includes
descriptive summaries of included studies, visual representations (e.g., PRISMA flow
diagram, forest plots, funnel plots), and statistical analysis of effect sizes for both
psychological and medical outcomes. Subgroup and sensitivity analyses are included to

explore moderating factors.

Chapter 5 — Discussion

The discussion interprets the findings in the context of existing literature, theoretical
frameworks, and clinical practice. It critically evaluates the implications of the results,
examines methodological strengths and limitations, and considers the relevance of findings
for different populations and settings. The chapter also outlines directions for future research

and the potential for integrating CBT into standardised pain management protocols.

Chapter 6 — Conclusion and Recommendations

This final chapter summarises the key findings and contributions of the study. It reiterates the
research aims, highlights the clinical and theoretical significance of the results, and provides
evidence-based recommendations for practice, policy, and future investigation. The chapter

concludes by reflecting on the broader relevance of CBT in transforming chronic pain care.

Supplementary materials, such as the systematic review protocol, data extraction
templates, PRISMA checklists, and detailed statistical appendices, are provided in the
Appendices section. A complete list of references formatted in Harvard style is included in the

Bibliography.

This structured approach ensures that the thesis presents a coherent and rigorous
exploration of CBT’s efficacy in chronic pain, fulfilling academic standards while offering

practical insights for clinical and policy application.
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CHAPTER 2

Literature Review

2.1 Introduction to the Literature Review

The literature review serves as an essential foundation for this thesis, providing a
comprehensive critical evaluation and synthesis of existing body of research on the efficacy of
Cognitive Behavioural Therapy (CBT) in managing chronic pain, with a dual emphasis on both
psychological and medical outcomes. This chapter establishes the scholarly foundation for the
systematic review and meta-analysis that constitute the core of this thesis. Through a structured
and analytical exploration of the literature, it seeks to identify prevailing patterns,
methodological strengths, critical limitations, and substantive gaps in the existing knowledge
base. In doing so, it justifies the rationale for the present study and guides the formulation of its

research questions and methodology.

Chronic pain is widely defined as pain that persists or recurs beyond normal tissue
healing time, typically three months (Treede et al., 2015). This persistent form of pain
constitutes a major public health issue, with substantial global prevalence and severe
implications for individual quality of life, healthcare systems, and economic productivity
(WHO, 2021). Epidemiological evidence indicates that approximately 20% to 30% of the
global adult population experiences chronic pain, although exact figures vary significantly
depending on the diagnostic criteria applied (Fayaz et al., 2016; Dahlhamer et al., 2018). In the
United Kingdom alone, chronic pain affects approximately 43% of the adult population, with
severe and disabling pain impacting around 14% of individuals (Fayaz et al., 2016). This
underscores the urgent necessity for effective management strategies that move beyond

pharmacological treatments to embrace comprehensive biopsychosocial approaches.

The multidimensional nature of chronic pain has increasingly gained recognition,
moving away from traditional biomedical models toward biopsychosocial frameworks (Engel,
1977; Gatchel et al., 2007). This shift has occurred because purely biomedical explanations
have proven insufficient for understanding and treating persistent pain. This paradigm
acknowledges the dynamic and reciprocal interaction of physiological processes, psychological
states, and social-environmental factors in the experience of chronic pain.1 Within this holistic
framework, psychological interventions, and particularly CBT, have garnered substantial

empirical support and clinical recognition (Morley et al., 1999; Williams et al., 2020).
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CBT, a structured, goal-oriented psychotherapeutic approach, originated primarily to
address mood disorders, including anxiety and depression (Beck, 2011). Over the past three
decades, CBT has been increasingly adapted and rigorously studied for its application in chronic
pain management (Morley et al., 1999; Turner et al., 2007; Williams et al., 2020). Its theoretical
foundations focus on modifying maladaptive cognitive appraisals, behaviours, and emotional
responses that contribute to the persistence and exacerbation of pain. CBT has since been
endorsed by major clinical guidelines, including the National Institute for Health and Care
Excellence (NICE, 2021) in the UK and the American Psychological Association (APA, 2020),

reflecting broad international acceptance of its therapeutic value.

The urgency for effective, scalable interventions is underscored by the staggering global
burden of chronic pain. Epidemiological data indicate that chronic pain affects between 20%
and 30% of the adult population worldwide, though prevalence estimates vary based on
diagnostic criteria and geographical region (Aaron, R.V., Ravyts, S.G., Carnahan, N.D., et al.
(2025). In the United Kingdom, the problem is particularly acute, with some reports suggesting
that up to 43% of adults experience some form of chronic pain, and approximately 14% suffer
from high-impact pain that severely limits daily life and work activities (Hickling, L.M., Allani,
S., Cella, M. and Scott, W. (2024). These figures highlight the pressing need to enhance pain
management strategies and rigorously evaluate the real-world effectiveness of non-

pharmacological approaches like CBT.

This chapter reviews the literature thematically across several key domains. It begins
by defining chronic pain, its evolving clinical classifications, and its global epidemiology,
before examining its profound psychological and social burden. The historical origins and
theoretical foundations of CBT are then outlined, setting the stage for a more nuanced analysis
of its application across various chronic pain conditions, population subgroups, and delivery
formats. Subsequent sections focus on a critical evaluation of the medical and psychological
outcomes associated with CBT, including changes in pain severity, physical function, fatigue,
depression, anxiety, self-efficacy, and quality of life. Special attention is given to the dose-
response relationship and the durability of therapeutic effects, as these factors are critical for
optimising clinical practice and resource allocation. Given the broad and diverse application of
CBT, this review explores multiple delivery formats, from traditional face-to-face therapy to
more recent innovations such as internet-based CBT (iCBT), mobile health applications, and

artificial intelligence (Al)-assisted platforms (Piette et al., 2022; Menga et al., 2022).
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The psychological consequences of chronic pain are profound, encompassing
depression, anxiety, fear-avoidance beliefs, catastrophising, diminished coping skills, and
reduced self-efficacy (Santuzzi et al., 2023). CBT explicitly targets these psychological factors,
aiming to foster resilience, improve coping strategies, and enhance quality of life (Buhrman et
al., 2016; Veehof et al., 2016). Research consistently demonstrates that psychological
improvements following CBT often coincide with reductions in pain intensity, improvements
in physical functioning, and increased engagement in meaningful activities (Williams et al.,
2020; Hughes et al., 2023). Consequently, this chapter reviews these critical psychological
domains to highlight the underlying mechanisms of CBT efficacy.

Additionally, medical outcomes such as reductions in pain intensity, improvements in
sleep quality, physical mobility, and fatigue management are central to clinical evaluations of
CBT. Despite promising outcomes, literature consistently indicates substantial heterogeneity in
reported effectiveness, necessitating detailed examination of factors influencing treatment
response, including intervention duration, frequency, therapist expertise, patient adherence, and
measurement tools utilised (Eccleston et al., 2020; Niknejad et al., 2018). Identifying these
factors provides crucial insights into variability in outcomes and forms a pivotal component of

this literature review.

Recent advancements in CBT, often termed third-wave therapies, such as Acceptance
and Commitment Therapy (ACT) and Mindfulness-Based Cognitive Therapy (MBCT), have
demonstrated particular promise in addressing chronic pain's psychological complexities. ACT,
for instance, has been noted for enhancing psychological flexibility and reducing experiential
avoidance, significantly improving pain-related disability and emotional well-being (Hughes et
al., 2023; McCracken & Vowles, 2014). Similarly, MBCT interventions, integrating
mindfulness principles with CBT techniques, have yielded beneficial outcomes in pain
acceptance, reduction of catastrophising, and emotional regulation (Alschuler et al., 2020).
Therefore, this literature review incorporates these emergent therapies to reflect contemporary

trends and highlight areas warranting further investigation.

Digital innovations in CBT, including Al-driven applications and guided internet-based
therapies, represent a critical response to increasing demands for accessible and scalable
interventions. Studies such as those by Aaron, R.V., Ravyts, S.G., Carnahan, N.D., et al. (2025),
Piette et al. (2022) and van Beugen et al. (2019) underscore the efficacy of digital platforms in
achieving outcomes comparable to traditional face-to-face therapy, provided that patient

engagement and therapeutic adherence are optimised. Nonetheless, significant gaps remain in
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evaluating digital interventions' long-term efficacy, scalability in low-resource settings, and

cultural appropriateness.

Critically, a thorough examination of the literature reveals that although numerous
systematic reviews on CBT for chronic pain exist, they often suffer from significant
methodological limitations, including high heterogeneity in outcome measures, inconsistent
long-term follow-up, and the exclusion of emerging delivery formats or underrepresented
populations. (Lai, H.C., et al. 2023; Eccleston et al., 2014; Williams et al., 2020). Moreover,
the specific mechanisms through which CBT exerts its effects, such as changes in pain
catastrophising, fear-avoidance beliefs, or psychological flexibility, are frequently
hypothesised but infrequently tested with empirical rigour. This literature review explicitly
identifies these shortcomings, emphasising the necessity of robust methodological approaches

that provide clarity and inform evidence-based practice.

Consequently, this thesis aims to address the identified limitations through a systematic

review and meta-analysis guided by the following objectives:

e To assess the impact of CBT on medical outcomes, including pain severity and physical
functioning, in individuals with chronic pain.

e To evaluate the effectiveness of CBT in improving psychological outcomes, such as
depression, anxiety, and adaptive coping strategies.

e To explore how intervention characteristics, including duration, intensity, and delivery
modality, influence the overall effectiveness of the therapy.

e To critically identify the methodological and conceptual gaps in the existing literature,

thereby proposing clear directions for future research.

To ensure thoroughness and methodological rigour, literature in this chapter was
systematically sourced from comprehensive searches across major academic databases,
including PubMed, PsycINFO, Cochrane Library, Embase, and Web of Science, prioritising
relevance, methodological quality, and recent evidence post-2020. Additional evidence was
drawn from over 130 scholarly articles collected and organised using Zotero software, forming

the empirical backbone of this thesis.

In summary, this introductory chapter lays a scholarly foundation by critically
synthesising extant research, documenting the evolution of CBT in chronic pain management,
evaluating its empirical effectiveness across various domains, and highlighting critical research

gaps. By integrating both versions of previous drafts and current, high-quality academic
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evidence, this section supports the rationale for a robust, methodologically transparent
systematic review and meta-analysis, aiming to significantly advance both academic knowledge

and clinical practice in chronic pain management.
2.2 Understanding Chronic Pain: Definitions and Typologies

Chronic pain represents a significant global health concern, not only in terms of its
prevalence and economic burden but also due to its profound impact on quality of life,
disability, and mental health. A sophisticated understanding of chronic pain, its definition,
classification, underlying mechanisms, and epidemiological scope, is essential to contextualise
the role and application of Cognitive Behavioural Therapy (CBT). The conceptualisation of
chronic pain has undergone a significant transformation in recent decades, moving away from
a purely biomedical focus on tissue damage towards a comprehensive, multidimensional
framework that integrates biological, psychological, and social factors. This evolution is
reflected in updated international definitions and classification systems, which have profound

implications for diagnosis, research, and treatment.
2.2.1 The Evolving Definition and Classification of Chronic Pain

For decades, the field of pain medicine has relied on the definition proposed by the
International Association for the Study of Pain (IASP) in 1979. However, in 2020, following
extensive multidisciplinary consultation, the IASP published a revised definition of pain: “An
unpleasant sensory and emotional experience associated with, or resembling that associated
with, actual or potential tissue damage” (IASP 2020). This updated definition introduces subtle
but critical changes. The inclusion of the phrase "or resembling that associated with" formally
acknowledges the validity of pain experiences that occur in the absence of identifiable tissue
injury, a common feature of many chronic pain conditions (Raja, S.N., Carr, D.B., ef a/ 2020).
Furthermore, the revised definition is accompanied by six key notes that underscore its

biopsychosocial nature:

1. Pain is always a personal experience influenced by biological, psychological, and social

factors.

2. Pain and nociception are distinct phenomena; pain cannot be inferred solely from

activity in sensory neurons.
3. Individuals learn the concept of pain through their life experiences.

4. A person's report of an experience as pain should be respected.
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5. Although pain usually serves an adaptive role, it can have adverse effects on function

and well-being.

6. Verbal description is only one of several behaviours to express pain; the inability to

communicate does not negate the possibility that an individual is experiencing pain.?

This revised definition deliberately moves away from language in the original 1979 note
that attributed pain without a clear cause to "psychological reasons," a phrase that contributed
to the stigmatisation of patients.'” This conceptual shift validates the subjective experience of

pain and aligns with a more compassionate, patient-centred approach.

Historically, pain was predominantly conceptualised as a symptom indicative of
underlying tissue injury or disease. However, contemporary research has catalysed a significant
conceptual shift whereby chronic pain is increasingly viewed not merely as a symptom but as
a distinct clinical syndrome or disease entity in its own right (Treede et al., 2019; Nicholas et
al., 2019). This reconceptualisation is supported by mounting evidence demonstrating that
chronic pain often persists independently of initial tissue damage, driven instead by enduring
neuroplastic changes within the central nervous system, including alterations in pain
processing, sensory thresholds, and emotional modulation of pain (Apkarian et al., 2009; Harte

etal., 2018).

Neuroimaging studies have consistently documented structural and functional changes
in regions of the brain responsible for pain perception, emotional processing, and cognitive
evaluation in chronic pain sufferers, reinforcing the conceptualisation of chronic pain as a
primary neurological dysfunction rather than merely symptomatic of peripheral pathology
(Denk et al., 2014; Ji et al., 2018). Such central sensitisation, involving increased excitability
of spinal and supraspinal neurons, reduced inhibition, and altered cortical representation,
sustains the chronicity of pain in the absence of ongoing peripheral injury or inflammation,
thereby necessitating a biopsychosocial approach to management rather than purely biomedical

interventions (Ji et al., 2018; Nijs et al., 2021).

The latest revision of the International Classification of Diseases, the ICD-11,
developed by the World Health Organization (WHO, 2021), formally recognises chronic pain
as a distinct diagnostic category, marking a critical advancement in both clinical and research
contexts. This diagnostic revision explicitly categorises chronic pain into two broad groups:
chronic primary pain and chronic secondary pain (Treede et al., 2019). Chronic primary pain

refers to conditions wherein pain itself constitutes the primary pathology and cannot be
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adequately explained by another underlying medical condition. Examples include fibromyalgia,
non-specific low back pain, chronic pelvic pain, and complex regional pain syndrome. These
conditions typically lack clearly defined peripheral pathological substrates and are primarily
maintained by central neuroplastic mechanisms and psychosocial factors (Nicholas et al., 2019;

Treede et al., 2019).

Conversely, chronic secondary pain is explicitly conceptualised as a symptom arising
from an identifiable underlying medical pathology, such as chronic cancer-related pain,
osteoarthritis, rheumatoid arthritis, or diabetic neuropathy (Treede et al., 2019). The explicit
recognition and differentiation of chronic primary and secondary pain within ICD-11 carry
substantial implications for clinical practice, influencing both diagnostic procedures and
therapeutic strategies. It underscores the necessity for clinicians to adopt comprehensive
assessment strategies that accurately differentiate between these categories, thus facilitating
appropriate treatment plans and multidisciplinary approaches tailored to the specific type and

aetiology of chronic pain.

The adoption of chronic pain as an independent diagnostic category within the ICD-11
not only acknowledges its complexity but also legitimises the multidimensional experiences of
individuals living with persistent pain conditions. This formalisation has implications for
healthcare delivery, insurance policies, research inclusivity criteria, and resource allocation,
significantly improving patient-centred care (Treede et al., 2019; Nicholas et al., 2019). It aligns
clinical practice with contemporary neuroscientific insights, promoting a more nuanced and
empathetic understanding of chronic pain experiences and moving beyond outdated and

reductionist biomedical perspectives.

Understanding chronic pain as a distinct syndrome rather than merely symptomatic also
has important therapeutic ramifications, particularly regarding the integration of psychological
interventions. It underscores the necessity of psychological therapies, such as Cognitive
Behavioural Therapy (CBT), which specifically target maladaptive cognitive-emotional
processes, pain catastrophising, fear-avoidance behaviours, and poor coping strategies that
perpetuate chronic pain and disability (Williams et al., 2020; Vlaeyen & Linton, 2020). Given
the profound interplay between pain perception and psychological states, effective management
approaches must include components aimed at modifying cognitive appraisals, emotional
regulation, and behavioural responses, supporting the rationale for psychological therapies as

essential rather than adjunctive treatments.
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Emerging literature highlights that redefining chronic pain as a biopsychosocially
maintained disease necessitates not only a change in diagnostic classification but also a shift in
public health policy, research focus, and clinical training paradigms. Recognition of chronic
pain as a syndrome demands increased attention to holistic care models and interdisciplinary
interventions, which include education, physiotherapy, occupational therapy, and psychological
support alongside traditional medical management (Foster et al., 2020; Nicholas et al., 2020).
This integrated care approach addresses the complexity and individual variability of chronic
pain experiences, providing a more comprehensive strategy to alleviate suffering and enhance

patient outcomes.

Perhaps the most significant recent development has been the formal inclusion of a
comprehensive classification system for chronic pain in the World Health Organization’s
(WHO) International Classification of Diseases, 11th Revision (ICD-11), which officially came
into effect on 1 January 2022. For the first time, chronic pain is systematically represented as a

health condition in its own right under the parent code (Sato, D., et al.,2023).

MG30 Chronic pain: This classification introduces a fundamental and clinically vital

distinction between two major categories:

e MG30.0 Chronic primary pain: This category is used when pain has persisted for over
three months and is associated with significant emotional distress r functional disability,
but it is not better explained by another underlying condition. In this framework, the
pain itself is the disease. Examples include fibromyalgia, complex regional pain

syndrome (CRPS), chronic widespread pain, and non-specific low back pain.'?

e Chronic secondary pain: This encompasses six categories where chronic pain is a
symptom of an underlying disease. These include chronic cancer-related pain
(MG30.1), chronic postsurgical or post-traumatic pain (MG30.2), chronic neuropathic
pain (MG30.3), chronic secondary headache or orofacial pain (MG30.4), chronic
secondary visceral pain (MG30.5), and chronic secondary musculoskeletal pain

(MG30.6).

This new typology represents a paradigm shift. By creating a distinct diagnostic entity
for chronic primary pain, the ICD-11 legitimises conditions that were previously dismissed or
poorly understood due to a lack of clear pathological findings. This has profound implications

for this thesis, as it provides a robust framework for examining whether the efficacy of CBT
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differs between patients whose pain is the primary disease versus those for whom it is a

secondary symptom.

To provide a clear overview of this new landscape, Table 2.1 summarises the ICD-11

classification of chronic pain.

Table 1: The ICD-11 Classification of Chronic Pain (MG30)

ICD-11 Code and Category Description and Examples

MG30.0 Chronic primary pain

MG30.00 Chronic primary visceral
pain

MG30.01 Chronic widespread pain
MG30.02 Chronic primary
musculoskeletal pain

MG30.03 Chronic primary headache
or orofacial pain

8D8A.0 Complex regional pain
syndrome (CRPS)

MG30.1 Chronic cancer-related pain

MG30.2 Chronic postsurgical or

post-traumatic pain

MG30.3 Chronic neuropathic pain

MG30.4 Chronic secondary
headache or orofacial pain
MG30.5 Chronic secondary visceral

pain

Pain as a disease in its own right, persisting for >3
months and associated with significant distress or
disability, not better explained by another condition.

e.g., Irritable bowel syndrome

e.g., Fibromyalgia syndrome

e.g., Non-specific low back pain

e.g., Chronic migraine, Chronic tension-type
headache

A form of chronic primary pain usually affecting a
limb after injury.

Pain caused by the primary tumour, metastases, or
cancer treatment (e.g., chemotherapy-induced
neuropathy).

Pain that develops or increases after surgery or
tissue injury and persists beyond the normal healing
time (>3 months).

Pain caused by a lesion or disease of the
somatosensory nervous system. e.g., Painful
diabetic neuropathy, post-herpetic neuralgia.

Pain in the head or face caused by another condition
(e.g., secondary to trauma, infection).

Pain originating from internal organs due to an
underlying condition (e.g., pain from persistent

endometriosis or inflammatory bowel disease).

52



MG30.6 Chronic secondary Pain arising from bones, joints, muscles, or tendons

musculoskeletal pain due to an underlying disease. e.g., Pain from
inflammatory arthritis (rheumatoid arthritis),
osteoarthritis.

Source: Adapted from WHO (2024), IASP (2021), and European Pain Federation (2022).
2.2.2 Pathophysiological Mechanisms: Nociceptive, Neuropathic, and Nociplastic.

Complementing the clinical classification of the ICD-11 is a framework based on underlying
pathophysiology, which categorises pain into three main mechanistic types. A clear
understanding of these mechanisms is crucial, as they influence treatment response and provide

a biological rationale for psychologically informed therapies

e Nociceptive pain: This is the most intuitive type of pain, arising from the activation of
nociceptors (specialised sensory receptors) in response to actual or threatened damage
to non-neural tissue. It is the pain associated with inflammation, mechanical injury, or
ischemia, such as in cases of osteoarthritis, rheumatoid arthritis, or acute injury. It serves

a protective function, warning the body of harm.

e Neuropathic pain: This type of pain is caused by a lesion or disease directly affecting
the somatosensory nervous system. It can result from damage to peripheral nerves (e.g.,
diabetic neuropathy, post-herpetic neuralgia) or the central nervous system (e.g., spinal
cord injury, multiple sclerosis). Neuropathic pain is often described with distinct
qualities such as burning, shooting, or electric shock-like sensations and can occur

spontaneously, without an external stimulus (Baron et al., 2010).

o Nociplastic pain: This is the most recently defined and arguably most transformative
category. The IASP defines nociplastic pain as "pain that arises from altered nociception
despite no clear evidence of actual or threatened tissue damage causing the activation
of peripheral nociceptors or evidence for disease or lesion of the somatosensory system

causing the pain" (Kim, H.J. and Lee, P.B., 2023)

This mechanism is thought to be driven by central sensitisation, a state of nervous
system hyperexcitability where pain pathways become amplified and descending inhibitory
controls are diminished (Kim, H.J. and Lee, P.B. 2023). The clinical hallmarks of nociplastic
pain include widespread pain that is often disproportionate to any identifiable injury, as well as

heightened sensitivity to stimuli, manifesting as hyperalgesia (increased pain from a stimulus
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that normally provokes pain) and allodynia (pain due to a stimulus that does not normally

provoke pain) (Lee, J.H., et al., 2024).

The concept of nociplastic pain provides a crucial pathophysiological explanation for
many of the conditions now classified as chronic primary pain in the ICD-11, most notably
fibromyalgia, but also elements of chronic low back pain, irritable bowel syndrome, and chronic
headaches (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). The clinical implications
of this are immense. Nociplastic pain conditions often respond poorly to conventional
analgesics like NSAIDs and opioids, which target peripheral inflammation or nociception
(Fitzcharles, M.-A., et al.). Instead, they may be more responsive to treatments that modulate
central nervous system processes. This provides a compelling, mechanism-based rationale for
the use of interventions like CBT, which directly target the cognitive and emotional factors
known to influence central pain processing (Harte, S.E., et al., 2023) The recognition of
nociplastic pain validates the experiences of millions of patients whose suffering was
previously dismissed as "all in their head" and firmly positions psychological therapies not as
ancillary support but as a primary, mechanism-targeted treatment modality Schrepf, A. and

Kaplan, C.M., 2023)

Understanding these mechanisms is fundamental in selecting appropriate treatment
modalities. Nociplastic pain, for instance, often shows limited responsiveness to opioids and

benefits more from non-pharmacological approaches such as CBT and exercise (Clauw, 2014).
2.2.3 Neurobiological Underpinnings of Pain and its Comorbidities

The biopsychosocial model is not merely a conceptual convenience; it is strongly
supported by neurobiological evidence demonstrating how psychological states and pain
processing are inextricably linked in the brain. Advances in neuroimaging have revealed that
chronic pain is not simply a prolonged version of acute pain but involves significant
neuroplastic changes that transform it into a centralized and self-perpetuating neurological

condition (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020).

Functional magnetic resonance imaging (fMRI) studies have shown that chronic pain
and major depression share overlapping neuroanatomical substrates. Key brain regions,
including the prefrontal cortex (PFC), anterior cingulate cortex (ACC), and amygdala, show
altered activity and connectivity in both conditions (Williams, A.C. de C., Eccleston, C. and
Morley, S., 2020). These areas form a critical network involved in the cognitive appraisal of

stimuli, emotional regulation, attention, and pain modulation. For instance, the PFC is crucial
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for top-down control of emotional responses, and its dysfunction in both pain and depression
can lead to impaired coping and increased catastrophising. The amygdala, a central hub for fear
and threat processing, becomes hyperactive, contributing to the anxiety and hypervigilance

common in both disorders (Sheng, J., et al., 2024).

This shared neural circuitry helps explain the high rate of comorbidity and the reciprocal
relationship between the two conditions. Chronic pain can induce depressive symptoms by
disrupting these affective-regulatory circuits, while pre-existing depression can predispose an
individual to chronic pain by lowering pain thresholds and impairing descending inhibitory pain
pathways (Bair, M.J. et al., 2003). This neurobiological overlap provides a powerful rationale
for why CBT, a therapy designed to engage the PFC in reappraising and regulating emotional
responses generated in limbic structures like the amygdala, can be effective for both pain-
related distress and the pain experience itself. The intervention targets the very brain networks

that are dysregulated in chronic pain.
2.2.4 The Global Epidemiology and Socio-Demographic Landscape

Chronic pain constitutes a silent epidemic of immense scale, representing one of the
leading causes of disability and economic burden worldwide. The Global Burden of Disease
(GBD) studies consistently identify pain conditions as major drivers of ill health. For instance,
the GBD 2021 study confirms that low back pain and neck pain remain the top causes of years
lived with disability (YLDs) globally, affecting hundreds of millions of people (GBD 2021 Low
Back Pain Collaborators 2024).

Prevalence rates in high-income countries are stark. Recent data from the 2023 National
Health Interview Survey in the United States indicate that 24.3% of adults (over 60 million
people) experience chronic pain, with 8.5% (over 21 million people) living with high-impact
chronic pain that frequently limits life or work activities (National Centre for Health Statistics
2024). In the United Kingdom, estimates are similarly high, with various surveys reporting that
between 26% and 43% of the adult population lives with chronic pain (GBD 2021 Low Back
Pain Collaborators 2024). One comprehensive analysis for England found that 34% of the
population (15.5 million people) has chronic pain, with 12% (5.5 million) experiencing high-
impact chronic pain (Versus Arthritis 2022).

Crucially, the burden of chronic pain is not distributed equally across the population. A
consistent finding across numerous epidemiological studies is the existence of significant socio-

demographic disparities. The prevalence of chronic pain increases markedly with age, is
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consistently reported more frequently by women than men, and is higher in individuals living
in rural areas compared to urban centres. Socioeconomic status is another powerful
determinant; individuals from lower-income backgrounds, with lower educational attainment,
or from more deprived areas exhibit significantly higher rates of chronic pain and high-impact

chronic pain (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020).

Furthermore, significant racial and ethnic disparities persist. In the US, for example,
non-Hispanic American Indian or Alaska Native adults report the highest prevalence of chronic
pain (30.7%), followed by non-Hispanic White adults (25.9%) and non-Hispanic Black adults
(24.0%), with Hispanic (17.1%) and non-Hispanic Asian (11.8%) adults reporting lower rates
(National Centre for Health Statistics 2024). These disparities are not just a matter of prevalence
but also extend to treatment access and quality, establishing a critical theme of health equity

that must be addressed in both research and clinical practice.
2.2.5 The Biopsychosocial Model of Pain

The biopsychosocial model, originally proposed by Engel (1977), has been widely
adopted as the most comprehensive framework for understanding chronic pain. It posits that
biological, psychological, and social factors are not merely additive but interactively contribute

to the perception and persistence of pain.
o Biological factors include nociceptive inputs, inflammation, and neural sensitisation.

o Psychological factors encompass mood disorders, catastrophising, pain-related fear, and

self-efficacy.

e Social factors refer to social support, occupational status, cultural beliefs, and healthcare

access (Gatchel et al., 2007).

This multidimensional understanding of pain is pivotal in guiding interdisciplinary
treatment strategies, where CBT plays a key role in addressing maladaptive thoughts,

behaviours, and emotional responses that exacerbate pain and disability (Morley et al., 1999).
2.2.6 Functional Impact and Disability

Chronic pain contributes significantly to functional limitation and disability. Many
individuals with chronic pain experience difficulty in walking, working, engaging in leisure
activities, or maintaining relationships. In occupational settings, chronic pain is a major
contributor to absenteeism and presenteeism, with total productivity losses in the billions

annually (Gaskin and Richard, 2012).
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A study by Duenas et al. (2016) highlighted that individuals with chronic pain have
higher rates of unemployment, psychological comorbidities, and health service utilisation. The
burden extends beyond the individual, affecting family dynamics and placing strain on health
and social care systems. CBT and similar interventions offer structured approaches to reduce

this burden by promoting self-management, behavioural activation, and cognitive reframing.
2.2.7 Pain Trajectories and Chronicity

Pain is not a static phenomenon. Longitudinal studies show that pain intensity and
interference can fluctuate over time, with some individuals experiencing improvement and
others deterioration (Von Korff and Dunn, 2008). The progression from acute to chronic pain

is influenced by several risk factors, including:
o Pain catastrophising
o Fear-avoidance behaviour
e Low self-efficacy
e Depression and anxiety
e Poor social support

CBT directly targets many of these risk factors, making it particularly well-suited to
both treatment and secondary prevention. Early psychological intervention has been shown to
reduce the risk of pain chronicity in certain conditions, such as post-surgical pain and low back

pain (Turk and Okifuji, 2002; Linton et al., 2000).
2.3 The Psychological and Social Burden of Chronic Pain

The experience of chronic pain is profoundly influenced by psychological, emotional,
and behavioural factors. While traditionally viewed as a physiological problem, pain is now
recognised as a biopsychosocial phenomenon, encompassing interactions between biological
processes, psychological distress, and social environments (Engel, 1977). Chronic pain not only
results in persistent discomfort but also affects identity, mood, cognition, sleep, interpersonal
relationships, and quality of life. Comorbid mental health conditions, particularly depression,
anxiety, post-traumatic stress disorder (PTSD), and maladaptive coping styles such as
catastrophising, exacerbate pain-related disability and reduce treatment responsiveness

(Gatchel et al., 2007; Bair et al., 2003).
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The impact of chronic pain extends far beyond the physical sensation of discomfort. It
is a profoundly disruptive experience that permeates every aspect of an individual's life,
inflicting a heavy psychological and social toll. This burden is not merely a secondary
consequence of pain but an active, maintaining component of the pain experience itself, creating
a vicious cycle of suffering and disability. The biopsychosocial model provides the essential
framework for understanding these interactions, where psychological distress, maladaptive
cognitions, social factors, and biological processes are reciprocally reinforcing (Williams, A.C.
de C., Eccleston, C. and Morley, S., 2020). A comprehensive appreciation of this burden is

fundamental to understanding the rationale and targets of CBT.

This section explores these psychological dimensions in depth, offering a
comprehensive understanding of their impact on chronic pain and their relevance to Cognitive

Behavioural Therapy (CBT) interventions.
2.3.1 Depression and Chronic Pain

Depression is the most commonly co-occurring mental health condition among people
with chronic pain. Epidemiological studies report that approximately 30—60% of individuals
with chronic pain experience significant depressive symptoms, with higher rates in those with
disabling or widespread pain conditions (Bair et al., 2003; Lerman et al., 2015). This
comorbidity is not merely correlational but reciprocally reinforcing: persistent pain limits
activity and reduces social participation, leading to feelings of hopelessness and despair;
conversely, low mood amplifies pain perception and reduces coping capacity (Von Korff and

Simon, 1996).

Neurologically, chronic pain and depression share overlapping neurotransmitter
pathways and brain regions, including diminished serotonergic and dopaminergic activity in
the prefrontal cortex and limbic structures (Gureje et al., 2008). Reduced activation in the
prefrontal cortex has been associated with both pain catastrophising and affective flattening
(Apkarian et al., 2009). Functionally, individuals with both conditions tend to experience worse
outcomes, with depression acting as a negative prognostic indicator for pain persistence,

disability, and treatment non-compliance (Von Korff and Simon, 1996).

CBT’s strength lies in its dual capacity to target both affective symptoms and
maladaptive beliefs associated with pain. Interventions that restructure negative thought
patterns, such as overgeneralisation and selective abstraction, have been shown to produce

statistically and clinically significant reductions in depression and improvements in physical
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function. Meta-analyses show that CBT leads to moderate-to-large improvements in depressive

symptoms in chronic pain populations (Glombiewski et al., 2010; Williams et al., 2020).
2.3.2 Anxiety, Hypervigilance, and Somatic Amplification

Anxiety, though often under-recognised in pain clinics, plays a significant role in the
perpetuation of pain. Patients with chronic pain frequently experience generalised anxiety
disorder, panic symptoms, or health-related anxiety, particularly where the pain is medically
unexplained or resistant to treatment (McWilliams et al., 2003). One of the central mechanisms
in pain-related anxiety is somatic hypervigilance, defined as excessive attentional focus on
bodily sensations (Eccleston and Crombez, 1999). This leads to amplification of pain signals

and increases the likelihood of misinterpreting benign sensations as threatening.

A landmark systematic review and meta-analysis published in 2025 by Aaron and
colleagues, which synthesized data from 376 studies involving over 347,000 individuals,
provides the most definitive and current estimates of this burden. The analysis found that the
pooled prevalence of clinically significant depressive symptoms among adults with chronic
pain is 39.3%, and the prevalence of clinically significant anxiety symptoms is 40.2% (Aaron,
R.V., Ravyts, S.G., Carnahan, N.D., et al., 2025). These figures are substantially higher than
in the general population and are even higher than in control groups with other non-painful
chronic medical conditions, suggesting that the psychological distress is not just a reaction to
being ill, but is uniquely intertwined with the experience of pain. The relationship is understood
to be bidirectional and mutually reinforcing: persistent pain leads to functional limitations, loss
of valued activities, and social withdrawal, which are potent triggers for depression and anxiety;
in turn, the negative cognitive biases, low mood, and physiological arousal associated with
depression and anxiety can amplify pain perception, lower pain thresholds, and impair coping
abilities, thus worsening the pain experience (Williams, A.C. de C., Eccleston, C. and Morley,

S., 2020).

Crucially, the prevalence of this comorbidity is not uniform across all pain conditions.
The Aaron et al. (2025) meta-analysis revealed that the rates of depression and anxiety are
highest in patients with nociplastic pain conditions, such as fibromyalgia, where the prevalence
for both exceeds 54%. In contrast, rates are lowest in conditions with a clearer nociceptive basis,
like osteoarthritis (29.1% for depression, 17.5% for anxiety). This finding strongly supports the
notion that in nociplastic pain, the psychological and central nervous system mechanisms are

not just comorbid but are integral parts of the same underlying pathophysiology. The analysis
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also confirmed that the burden is greater for women, younger people, and those with a longer

duration of pain, highlighting specific populations at higher risk (Aaron, R.V., et al., 2025).

Anxiety also manifests through catastrophic interpretations, anticipatory fear, and
avoidance behaviours, all of which reinforce a cognitive-behavioural loop of distress and
functional limitation (Vlaeyen and Linton, 2000). Studies have demonstrated that individuals
high in anxiety sensitivity report greater disability, higher use of healthcare services, and more

negative pain-related beliefs (Leeuw et al., 2007).

A central mechanism linking pain and anxiety is attentional bias towards somatic cues.
Individuals with chronic pain often exhibit heightened sensitivity to bodily sensations, a
phenomenon known as somatic hypervigilance (Eccleston and Crombez, 1999). This focus
amplifies perceived pain, increasing distress and reinforcing maladaptive beliefs such as fear

of reinjury.

CBT interventions using cognitive defusion, attention training, and graded exposure
techniques are effective in reducing this hyper-focus. Studies have demonstrated that reducing
anxiety can indirectly decrease pain interference, even when pain intensity remains stable.
Mindfulness-based approaches and exposure hierarchies have shown particular utility in

reducing anxiety-driven avoidance (Wetherell et al., 2011).
2.3.3 Sleep Disturbances and Psychological Decompensation

Sleep disturbance is another cornerstone of the chronic pain experience, affecting an
estimated 50% to 80% of patients (Williams, A.C. de C., Eccleston, C. and Morley, S. (2020).
Much like the relationship with mood, the link between pain and sleep is profoundly
bidirectional, a fact now robustly confirmed by recent (2023-2024) prospective meta-analyses
(Runge, N., et al. (2024). These studies demonstrate that the presence of sleep problems at
baseline significantly increases the future risk of developing chronic musculoskeletal pain
(Odds Ratio 1.39-1.79) (Runge, N., et al. (2024). Conversely, the presence of chronic pain at
baseline significantly increases the future risk of developing sleep problems (OR = 2.02)

(Alsaadi, S.M., et al., 2023)

This reciprocal causality operates through multiple pathways. Pain directly disrupts
sleep architecture through arousal and discomfort, leading to fragmented, non-restorative sleep.
In turn, sleep deprivation is known to exacerbate pain sensitivity by impairing descending
inhibitory pain modulation and increasing pro-inflammatory responses (Runge, N., et al., 2024).

The downstream psychological consequences of poor sleep, including fatigue, irritability,
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emotional dysregulation, and cognitive impairments ("brain fog"), further compromise a
patient's ability to cope with pain, thus entrenching the cycle of distress and disability
(Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). This evidence provides a strong
rationale for integrated interventions that target both pain and sleep, such as CBT for Insomnia

(CBT-I), which has proven effective in this population (Tang, N.K., et al., 2015)

Research indicates that sleep disruption predicts onset and persistence of depression and
anxiety, especially in older adults and women (Tang et al., 2012). CBT for insomnia (CBT-I),
a specialised variant of CBT, has shown efficacy in this population, especially when integrated
into broader pain management programmes. Components such as stimulus control, sleep

restriction, and cognitive restructuring are central to its success (Edinger et al., 2001).
2.3.4 Post-Traumatic Stress and Pain Sensitisation

Chronic pain and PTSD frequently co-occur in populations exposed to trauma,
including veterans, accident survivors, and victims of abuse. PTSD symptoms, hyperarousal,
intrusive thoughts, emotional numbing, can heighten physiological reactivity and exacerbate

central pain sensitisation (Sharp and Harvey, 2001).

Studies indicate that comorbid PTSD leads to more severe pain, higher disability, and
lower treatment responsiveness. The persistent hypervigilance and elevated cortisol levels
associated with PTSD can augment pain pathways, making standard analgesic and behavioural

interventions less effective (McLean et al., 2011).

CBT protocols that integrate trauma-informed care, including cognitive processing
therapy and narrative exposure therapy, show promise in addressing this dual burden (Otis et
al., 2009). However, more research is needed to evaluate these adaptations in chronic pain

contexts.
2.3.5 Cognitive and Behavioural Drivers: Catastrophizing and the Fear-Avoidance Model

Psychological models have been instrumental in explaining why some individuals
transition from acute to chronic disabling pain while others recover. The most influential of
these is the Fear-Avoidance Model (FAM) (Williams, A.C. de C., Eccleston, C. and Morley,
S., 2020). The model posits that when an individual interprets a pain experience as highly
threatening—a process driven by pain catastrophising; they develop a strong fear of pain and/or
re-injury. This pain-related fear leads to avoidance of movements and activities perceived to be
dangerous, as well as hypervigilance to bodily sensations. While this avoidance provides short-

term relief from fear, it leads to a long-term negative cascade of physical deconditioning, disuse,
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disability, and depression, which ultimately reinforces and worsens the original pain

experience.

Pain catastrophizing is the cognitive engine of this model and is defined as a
maladaptive set of exaggerated and negative cognitive and emotional responses to anticipated
or actual pain (Sullivan, M.J.L., et al., 2001). It comprises three dimensions: rumination (an
inability to inhibit pain-related thoughts), magnification (exaggerating the threat value of pain),
and helplessness (a perceived inability to cope with the pain). A vast body of research has
established catastrophizing as one of the most robust psychological predictors of pain intensity,
disability, and poor treatment outcomes (Williams, A.C. de C., Eccleston, C. and Morley, S.,
2020).

However, a nuanced and contemporary review must also acknowledge the recent
critiques and refinements of the FAM. While foundational, the model is not without its
limitations (Meulders, A., 2019). Some researchers argue that the equation of pain-related fear
with a classic phobia is flawed, as many patients do not view their fear as irrational, and graded
exposure interventions have only modest effects on disability. Furthermore, the model does
not adequately account for resilience, the fact that many people experience high levels of pain
without developing significant fear or disability. Prospective studies have also failed to
consistently support the proposed temporal sequence of the model's cycle (i.e., that changes in
catastrophizing must precede changes in fear) (Meulders, A., 2019). This suggests that while
the FAM is a powerful heuristic, the pathway from pain to disability is likely more complex,
involving a broader range of factors such as self-efficacy, response inhibition, and the social

context, rather than a simple linear progression driven solely by fear.
2.3.6 The Impact on Identity: Stigma and Social Functioning

Beyond diagnosable psychopathology, chronic pain also affects personal identity and
social standing. Patients often struggle with invisible disability, where their pain is not
externally observable or medically validated, leading to stigmatisation by peers, employers, and

even clinicians (Werner and Malterud, 2003).

The burden of chronic pain is not confined to the individual's internal experience; it is
profoundly shaped by the social world. A significant and often overlooked aspect of this burden
is stigma. A recent (2024) systematic review and meta-analysis by Hickling and colleagues

provided robust evidence for this, finding significant positive correlations between perceived
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stigma and worse outcomes in pain intensity, disability, and depression (Hickling, L.M., et al.,

2024).

Stigma in chronic pain often arises from its "invisible" nature. In the absence of
objective biomarkers or visible signs of injury, particularly in nociplastic pain conditions,
patients' subjective reports of pain can be met with disbelief, doubt, and invalidation from
multiple sources, including healthcare providers, employers, friends, and family (Williams,
A.C. de C., Eccleston, C. and Morley, S., 2020). Patients may be perceived as exaggerating
their symptoms, seeking drugs, or avoiding responsibilities.58 This enacted stigma can lead to
internalised stigma, where individuals begin to doubt their own experience, leading to feelings

of shame, guilt, and worthlessness (Hickling, L.M., et al., 2024)

This social invalidation has devastating consequences. It can lead to social withdrawal
and isolation as individuals retreat from activities where they fear judgment or disbelief (De
Ruddere, L. and Craig, K.D., 2016). It can also erode personal identity, as the roles of employee,
parent, or partner are disrupted, leading to what some have described as a "fragmented sense of
self" where life becomes defined by the pain and the struggle for legitimacy (Toye, F., et al.,
2021). Addressing this social dimension is therefore a critical, though often neglected,

component of comprehensive pain care.

Stigma undermines psychological resilience and contributes to internalised shame,
isolation, and reduced help-seeking behaviours. In this context, the role of social support
becomes critical. Individuals with stronger family and peer networks demonstrate lower pain

severity and better mental health outcomes (Liew et al., 2015).

CBT can incorporate interpersonal skills training, assertiveness coaching, and
compassion-based exercises to address these social and identity-related dimensions. Some
programmes include family psychoeducation to facilitate understanding and support from

carers.
2.3.7 The Burden in Underrepresented Populations

The psychological and social burdens of chronic pain are not experienced equally and
are often amplified in marginalised and underrepresented populations. There is compelling
evidence of significant racial and ethnic disparities in both the experience and management of
pain. As noted previously, prevalence rates are higher in some minority groups (National Center
for Health Statistics, 2024). Compounding this, studies consistently show that Black and

Hispanic patients in the US are significantly less likely than White patients to receive referrals
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for specialist pain care or to be prescribed opioid analgesics, even when presenting with

comparable conditions (Burgess, D.J., et al., 2008)

This undertreatment is attributed to a complex mix of systemic inequities and provider-
level factors, including implicit biases and false, historically rooted beliefs about biological
differences in pain tolerance between races (Meghani, S.H., et al., 2012). For patients from
these groups, the psychological burden is therefore layered: they must contend with the pain
itself, the associated mood and sleep disturbances, and the additional stress and invalidation of
navigating a healthcare system where their suffering may be systematically underestimated and

undertreated.

A contemporary parallel can be seen in the experiences of individuals with long COVID,
a post-viral syndrome that frequently presents with a symptom cluster remarkably similar to
that of fibromyalgia and other nociplastic pain conditions: chronic pain, profound fatigue,
cognitive dysfunction ("brain fog"), depression, and anxiety (Davis, H.E., et al., 2021). Patients
with long COVID often face similar challenges of medical uncertainty, a lack of objective
diagnostic markers, and social stigma, with their symptoms sometimes being dismissed as
purely psychological (Perlis, R.H., et al., 2021). This highlights a common pathway of suffering
for those with complex, "invisible" chronic conditions, underscoring the universal need for care

that validates the patient's experience and addresses the full biopsychosocial context.
2.3.8 Ageing, Cognitive Decline, and Psychological Complexity

Older adults face unique psychological challenges in managing chronic pain. In addition
to multimorbidity and polypharmacy, many experience cognitive decline, which may affect
memory, executive function, and attention, all of which are relevant for CBT engagement

(Weiner et al., 20006).

Cognitive impairment complicates adherence to therapy tasks, comprehension of
cognitive strategies, and ability to engage in reflective thought. Tailoring CBT to include
simplified materials, visual aids, and shorter sessions can enhance its applicability in older

populations (Morone et al., 2008).

Moreover, older adults may face grief, loneliness, and existential concerns that interact
with pain experiences. Integrative approaches combining CBT with elements of reminiscence

therapy or meaning-centred therapy may be beneficial.
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2.3.9 Gender Differences and Cultural Dimensions

Gender influences not only pain prevalence but also pain expression and psychological
processing. Women report higher pain intensity and greater interference, often linked with
higher rates of depression and catastrophising (Bartley and Fillingim, 2013). Societal
expectations may also contribute to gendered coping strategies, such as suppression in men or

emotional expressiveness in women.

Cultural factors further shape pain beliefs and treatment preferences. In some cultures,
pain expression is discouraged, while in others it may be central to identity or social status
(Hollingshead et al., 2005). Misalignment between patients’ cultural values and therapist

expectations can limit the effectiveness of CBT unless adaptations are made.

Culturally sensitive CBT incorporates language accessibility, cultural metaphors, and

validation of patient worldviews to enhance engagement and outcomes (Hinton et al., 2012).
2.3.10 Psychometric Measures in Psychological Assessment

Reliable and valid assessment of psychological distress is essential in both clinical and

research settings. Commonly used tools include:
o Pain Catastrophising Scale (PCS) — Measures cognitive and emotional responses to pain
o Hospital Anxiety and Depression Scale (HADS) —Screens for general mood disturbance
e Beck Depression Inventory (BDI) and PHQ-9 — Assess depression severity
o Tampa Scale for Kinesiophobia (TSK) — Evaluates fear of movement
e Pain Self-Efficacy Questionnaire (PSEQ) — Measures confidence in functioning with
pain

These instruments are often employed as outcome measures in CBT trials and have
demonstrated strong psychometric properties across various chronic pain populations

(Nicholas, 2007; Sullivan et al., 2001).

The psychological burden of chronic pain is vast and multifaceted, encompassing
formal psychiatric diagnoses, maladaptive cognitions, socio-cultural stressors, and existential
concerns. The co-occurrence of depression, anxiety, PTSD, catastrophising, and reduced self-
efficacy significantly exacerbates pain experiences and hinders treatment outcomes. CBT is
uniquely positioned to address this complexity, offering structured, evidence-based strategies

to modify thoughts, behaviours, and emotional regulation.
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Incorporating attention to age, gender, culture, and cognitive ability enhances the reach
and relevance of CBT in chronic pain management. The next section will provide a historical

and theoretical grounding for the development and application of CBT in this context.
2.4 Origins and Foundations of Cognitive Behavioural Therapy (CBT)

Cognitive Behavioural Therapy (CBT) stands as one of the most extensively researched
and widely applied psychological interventions for the treatment of both psychiatric and
somatic disorders. Its conceptual basis emerges from the convergence of behaviourist traditions
and cognitive theories of emotion and learning. Developed initially as a treatment for
depression, CBT has since been adapted to address a wide range of health conditions, including
chronic pain. The theoretical evolution of CBT, its underlying mechanisms, and its flexibility
in treating multifactorial conditions are central to its application in pain management. This
section presents a comprehensive analysis of the historical development, theoretical
underpinnings, key contributors, and principles of CBT, highlighting its relevance and
adaptability to the management of chronic pain conditions, and describes the emergence of

newer "third-wave" approaches that have expanded its clinical utility.
2.4.1 Historical Origins: Behavioural and Cognitive Antecedents

The origins of CBT can be traced to two major psychological traditions: behaviourism
and cognitive psychology. Behaviour therapy, developed in the early 20th century, emphasised
observable behaviour and the influence of environmental contingencies. Grounded in the work
of Ivan Pavlov, B.F. Skinner, and Joseph Wolpe, this approach focused on classical and operant

conditioning as mechanisms for behaviour change (Skinner, 1953; Wolpe, 1958).

o C(lassical conditioning, as demonstrated by Pavlov’s experiments with dogs, posited that
a previously neutral stimulus could elicit a conditioned response after being repeatedly
paired with an unconditioned stimulus (Pavlov, 1927). In clinical settings, this
framework has been applied to explain conditioned fear responses and anxiety in

relation to pain triggers.

e Operant conditioning, developed by Skinner (1953), argued that behaviours are shaped
by their consequences, rewards and punishments. This principle became particularly
relevant in the context of pain-related behaviours. For example, if rest or medication
leads to a temporary reduction in pain, the behaviour is reinforced, potentially leading

to inactivity and disability.
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Behavioural therapy emerged from these concepts in the 1950s and 1960s, focusing on
symptom reduction through techniques such as systematic desensitisation, exposure therapy,
and positive reinforcement. While behaviour therapy demonstrated efficacy in modifying
maladaptive behaviours, it was limited by its neglect of internal cognitive processes. In the
1960s and 1970s, a cognitive revolution took place, challenging the behavioural orthodoxy by

emphasising thoughts, beliefs, and interpretations as key mediators of emotion and behaviour.
2.4.2 Emergence of Cognitive Theory and Therapy

By the 1960s, the limitations of pure behaviourism led to the cognitive revolution in
psychology, wherein theorists began to explore the internal thought processes that influence
behaviour. The cognitive strand of CBT is largely attributed to the pioneering work of Aaron
T. Beck and Albert Ellis. Beck (1967) introduced the concept of automatic thoughts, habitual,
often unconscious thoughts that shape emotional responses. He proposed that psychological
distress stems from distorted or irrational thinking patterns, which can be identified, evaluated,
and modified to reduce symptoms. Beck’s work on depression revealed that individuals tended
to exhibit negative automatic thoughts, unconscious and distorted interpretations of life events,
that contributed to emotional distress (Beck, 1967). His cognitive model suggested that
maladaptive beliefs and dysfunctional assumptions shaped how people perceived themselves,
their environment, and the future. These beliefs, in turn, reinforced patterns of avoidance,

hopelessness, and emotional dysregulation.

Ellis (1962) developed Rational Emotive Behaviour Therapy (REBT), proposing that it
was not the activating event but the belief about the event that determined emotional outcomes,
a formulation captured in his ABC model (Activating event, Belief, Consequence). He
introduced the practice of disputing irrational beliefs and replacing them with rational

alternatives.

These frameworks introduced the notion that changing thoughts can change emotional
and behavioural outcomes, a principle that has become central to CBT. Over time, cognitive
and behavioural theories were integrated into a coherent therapeutic model that combined
cognitive restructuring with behavioural techniques, giving rise to modern CBT. These
contributions marked a paradigmatic shift in clinical psychology. Rather than viewing
behaviour as a product of stimulus-response associations, the cognitive approach emphasised

interpretation, beliefs, and internal dialogues as central to emotional well-being.
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The "second wave" came with the cognitive revolution of the 1960s and 1970s, which
challenged the behaviourist view by asserting the primacy of internal mental processes. The
pioneering work of Aaron T. Beck and Albert Ellis was central to this shift.1 Beck's cognitive
model, developed initially for depression, posited that our emotional and behavioural responses
are not determined by events themselves, but by our interpretation of those events (Beck, J.S.
(2011). He identified "automatic negative thoughts" and underlying dysfunctional "core
beliefs" as key drivers of psychological distress. Ellis developed Rational Emotive Behaviour
Therapy (REBT), which similarly focused on identifying and disputing irrational beliefs. The
synthesis of these cognitive techniques with behavioural strategies gave rise to CBT as it is
known today, a structured, collaborative therapy that addresses the reciprocal interplay between

thoughts, emotions, and behaviours.
2.4.3 Integration of Cognitive and Behavioural Approaches

In the 1970s, clinicians and researchers began to integrate cognitive and behavioural
models into a unified framework, what is now known as Cognitive Behavioural Therapy. This
integration was facilitated by the recognition that both observable behaviour and internal

thought processes needed to be addressed to achieve lasting therapeutic change.

CBT posits that cognition, emotion, and behaviour are interrelated, and that maladaptive
patterns in one domain influence the others. For example, a person with chronic pain who
believes “I will never get better” may feel depressed and avoid activity, leading to physical
deconditioning and increased pain. CBT seeks to break these maladaptive cycles by modifying

thought patterns and promoting adaptive behaviours (Beck, 1976).

In clinical application, CBT is structured, goal-oriented, and collaborative. Sessions
typically involve psychoeducation, identification of problematic thoughts, behavioural
experiments, and skill development. The focus is on teaching patients to become their own

therapists by recognising and changing unhelpful thinking and behaviour patterns.
2.4.4 Key Theoretical Foundations of CBT

CBT is grounded in several interrelated psychological theories that explain how
individuals interpret, respond to, and maintain emotional and physical symptoms. These

include:

e Information Processing Theory: Suggests that individuals filter experiences through
cognitive schemas. In chronic pain, negative schemas may lead to catastrophising or

selective attention to pain cues (Beck, 1976).

68



e Social Learning Theory: Bandura (1977) highlighted the role of modelling, self-
efficacy, and vicarious learning. Pain-related behaviour can be influenced by observing

others or internalised family beliefs.

e Self-Regulation Theory: Emphasises how individuals monitor and regulate their
behaviour based on internal standards and feedback, relevant for managing pain

behaviours and activity pacing.

These models underpin CBT’s emphasis on skill acquisition, goal setting, self-

monitoring, and problem-solving, which are essential in managing chronic illness.
2.4.5 Theoretical Foundations Relevant to Pain

The application of CBT to chronic pain is not arbitrary; it is grounded in specific
psychological theories that explain how cognitive and behavioural factors maintain pain and
disability. Two of the most influential frameworks are Social Cognitive Theory and the Fear-

Avoidance Model.

Albert Bandura's Social Cognitive Theory (1986) provides a foundational concept for
pain management: self-efficacy. Self-efficacy is defined as an individual's belief and confidence
in their own capacity to execute the behaviours necessary to produce specific outcomes (Lami,
M.J., et al., 2018). In the context of pain, this translates to a person's belief in their ability to
perform daily activities, manage symptoms, and control emotional responses despite the
presence of pain (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). Decades of
research have shown that low pain self-efficacy is a powerful predictor of greater pain intensity,
higher disability, and increased depression (Lami, M.J., et al., 2018). Consequently, a primary
goal of CBT for pain is to systematically enhance self-efficacy. This is achieved through core
techniques such as setting achievable goals, practicing skills to mastery, and engaging in
behavioural experiments that provide direct evidence of capability, thereby challenging beliefs
of helplessness (Bandura, A., 1986). The consistent finding that increases in self-efficacy
mediate improvements in pain outcomes makes it a unifying, trans-theoretical mechanism of

change across different behavioural interventions (Jackson, T., et al. (2014).

The Fear-Avoidance Model (FAM), as previously discussed, provides the key
behavioural framework that CBT directly targets. The model's central premise, that catastrophic
interpretations of pain lead to fear and avoidance, which in turn cause disability—offers a clear
roadmap for intervention (Williams, A.C. de C., et al., 2020). CBT techniques are explicitly

designed to interrupt this cycle.
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Cognitive restructuring is used to challenge and reframe catastrophic thoughts about
pain and harm. Graded exposure and behavioural activation are used to systematically and
safely confront feared movements and re-engage in valued activities, thereby breaking the

pattern of avoidance and demonstrating to the patient that movement is not dangerous.
Several psychological theories support the application of CBT to pain management:

o Cognitive Appraisal Theory (Lazarus and Folkman, 1984) emphasises how individuals
evaluate the significance of an event for their well-being and their coping resources. In
chronic pain, maladaptive appraisals (e.g., “This pain is ruining my life”’) can lead to

emotional distress and poor coping.

e Social Cognitive Theory (Bandura, 1977) highlights the role of self-efficacy, or belief
in one’s ability to influence outcomes. Low self-efficacy is associated with reduced pain
tolerance and increased disability. CBT interventions aim to enhance self-efficacy

through mastery experiences and goal attainment.

e Schema Theory suggests that enduring cognitive structures shape how individuals
interpret experiences. In chronic pain, negative schemas about health, control, and

worthiness can maintain suffering.

e Fear-Avoidance Model of Pain (Vlaeyen and Linton, 2000) explains how individuals
who interpret pain as threatening tend to avoid movement, leading to disability and
psychological deterioration. CBT targets this process through graded exposure and

cognitive reframing.

Together, these models explain how pain-related distress can be maintained by beliefs,

attentional biases, and avoidance patterns, all of which are amenable to CBT interventions.
2.4.6 Integration of the Biopsychosocial Model

The shift from a purely biomedical to a biopsychosocial model of health created a
conceptual space for CBT to flourish in chronic illness care. This model posits that
psychological and social factors play as significant a role as biological ones in disease
experience and recovery (Engel, 1977). Unlike biomedical models that focus solely on
nociception, the biopsychosocial model appreciates that pain is influenced by mood, stress,

beliefs, behaviour, and social support.

CBT aligns closely with this model by addressing the cognitive and behavioural factors

that influence pain perception, emotional distress, and disability. It offers a structured
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framework to understand how beliefs (“I will never get better”), behaviours (activity
avoidance), and emotions (fear, sadness) interact in maintaining the pain experience. CBT is
ideally suited to this framework. It provides practical tools for addressing the cognitive and
emotional components of pain while also encouraging behaviour change and social
engagement. CBT does not aim to eliminate pain, but rather to reduce its impact on functioning

and quality of life (Gatchel et al., 2007).

The integration of CBT into multidisciplinary pain management programmes further
reflects this alignment. Since the 1980s, CBT has been used alongside physiotherapy,
pharmacology, and occupational therapy to deliver comprehensive care to individuals with

chronic pain (Turk et al., 1983; Morley et al., 1999).

This multidimensional approach aligns with patient-centred care and has been endorsed
in multiple clinical guidelines for chronic pain management (NICE, 2021). It also facilitates

integration with other therapies such as physiotherapy, pharmacology, and occupational health.
2.4.7 Core Techniques and Therapeutic Strategies in CBT for Chronic Pain

CBT employs a range of strategies to improve coping, reduce distress, and promote
behavioural activation in individuals with chronic pain. These include both cognitive
interventions, which target dysfunctional thinking patterns, and behavioural techniques, which

modify unhelpful habits and promote engagement with life goals.
A. Cognitive Techniques

o Cognitive restructuring helps individuals identify and challenge unhelpful beliefs such
as “I can’t do anything with this pain” or “This will never get better.” Patients are
encouraged to examine the evidence for and against such beliefs, explore alternative

perspectives, and test new interpretations through behavioural experiments.

e Thought diaries are often used to track automatic thoughts, emotional responses, and

behavioural outcomes, fostering awareness and metacognition.

e Acceptance-based strategies, drawn from newer CBT models, are also integrated where

rigid control strategies are counterproductive.
B. Behavioural Techniques

e Activity scheduling promotes re-engagement with pleasurable or valued activities that

have been avoided due to pain or low mood.
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o Pacing and goal-setting help patients balance rest and activity, avoiding the common

“boom-bust” pattern that worsens symptoms.

e Graded exposure is used to reduce fear and avoidance of movement, particularly where

fear of reinjury limits functioning.

o Relaxation training, including diaphragmatic breathing and progressive muscle
relaxation, reduces physiological arousal and tension associated with stress and pain

flare-ups.

These interventions are typically delivered over 8—12 sessions, although longer or more
intensive formats exist for complex cases. CBT may be delivered individually, in groups, or via

digital platforms, enhancing its scalability and accessibility (Eccleston et al., 2014).
2.4.8 Adaptation of CBT for Chronic Pain

Although CBT was initially developed for depression and anxiety, its adaptability has
made it suitable for managing chronic somatic symptoms, particularly persistent pain. Several
early trials demonstrated that CBT could reduce pain-related distress and improve coping even

when pain intensity remained stable (Keefe et al., 1990).

CBT was first applied to chronic pain in the 1970s and 1980s, following success in
treating anxiety and depression. Key studies demonstrated that psychological interventions
could reduce pain intensity, improve mood, and enhance coping—even when biomedical

treatments failed (Turk et al., 1983).

Over time, CBT protocols were adapted to address specific pain conditions, such as
fibromyalgia, chronic low back pain, arthritis, and neuropathic pain. Clinical trials and meta-

analyses have since validated CBT’s effectiveness across multiple domains, including:
o Pain severity
e Depression and anxiety
o Catastrophising
e Quality of life
e Functional ability (Williams et al., 2020; Glombiewski et al., 2010)

Cochrane Reviews have consistently supported CBT’s use in adult and paediatric pain
populations, particularly when combined with interdisciplinary care (Eccleston et al., 2014;

Fisher et al., 2018).
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Pain-focused CBT interventions were tailored to include pain-specific cognitive content
(e.g., catastrophising, self-efficacy beliefs) and behavioural strategies relevant to pain
management (e.g., activity pacing, fear avoidance). These adaptations were supported by
extensive empirical studies showing significant improvements in function, mood, and quality

of life (Williams et al., 2020).

Evidence from Cochrane reviews and large-scale meta-analyses confirms that CBT is
effective in managing various chronic pain conditions, including fibromyalgia, musculoskeletal

pain, neuropathic pain, and headache disorders (Eccleston et al., 2014; Bernardy et al., 2013).
2.4.9 The Emergence of Third Wave and Chronic Pain

Beginning in the early 2000s, the "third wave" of behavioural therapies emerged,
representing a significant evolution in CBT's philosophy and techniques.”” While second-wave
CBT focuses on changing the content of maladaptive thoughts, third-wave approaches focus on
changing the individual's relationship to and function of their internal experiences (thoughts,
feelings, sensations) (Hofmann, S.G. and Asmundson, G.J., 2008). This shift from a focus on
control and reduction of symptoms to one of acceptance, mindfulness, and values-based living
has profound relevance for chronic pain, a condition that is by its nature often persistent and

uncontrollable.
The most prominent third-wave therapies applied to chronic pain are:
A. Acceptance and Commitment Therapy (ACT)

e Developed by Steven Hayes and colleagues, ACT does not aim to eliminate or change
difficult thoughts and feelings. Instead, its goal is to increase psychological flexibility:
the ability to be present with whatever internal experiences arise (including pain) while
persisting in actions that are aligned with one's chosen personal values.®> ACT uses
mindfulness exercises, metaphors, and experiential processes to help patients "defuse"
from unhelpful thoughts (i.e., see them as just thoughts, not literal truths), accept
uncomfortable sensations without a struggle, and commit to living a rich and meaningful
life with their pain (McCracken, L.M. and Vowles, K.E., 2014). This philosophical
pivot from control to acceptance is particularly powerful for patients who have failed to

find relief through control-based strategies and may feel hopeless.

ACT has shown particular promise in reducing pain interference and psychological
inflexibility, with studies demonstrating clinically meaningful improvements in functioning

(Veehof et al., 2016).
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B. Mindfulness-Based Cognitive Therapy (MBCT)

Originally developed for depression relapse prevention, MBCT has been adapted for
pain. It teaches non-judgmental awareness of present-moment experiences, including pain,
without catastrophising or resistance (Segal et al., 2002). Mindfulness-Based Stress Reduction
(MBSR), developed by Jon Kabat-Zinn, and its adaptation, Mindfulness-Based Cognitive
Therapy (MBCT), integrate principles of CBT with intensive training in mindfulness
meditation.’® The core practice involves cultivating a non-judgmental, present-moment
awareness of one's thoughts, emotions, and bodily sensations (Cherkin, D.C., et al., 2016). In
the context of pain, mindfulness training helps patients to observe pain sensations as they are,
without the secondary layer of catastrophic thinking, emotional reactivity, and resistance that
typically amplifies suffering. By de-coupling the raw sensory input from the affective and
cognitive evaluation of that input, patients can learn to respond to their pain with less distress

and greater equanimity.
C. Compassion-Focused Therapy (CFT)

CFT addresses shame, self-criticism, and social isolation, common in individuals with
longstanding pain. It helps patients cultivate self-compassion, emotional soothing, and
resilience. Early evidence suggests improvements in pain-related distress and quality of life

(Gilbert, 2010).

These third-wave approaches have expanded the therapeutic toolkit for chronic pain,
offering alternative pathways for patients who may not respond to or engage with traditional
cognitive restructuring. They represent a dynamic evolution of the CBT framework, one that is
increasingly focused on processes of acceptance and values-based living as central to well-

being in the face of chronic illness.
2.4.10 Mechanisms of Change in CBT for Pain

A growing body of research has sought to identify the mechanisms through which CBT
exerts its therapeutic effects in chronic pain. Understanding these mechanisms enhances
treatment precision and outcome prediction. Research has identified several mechanisms

through which CBT exerts its effects in chronic pain populations.
Key mediators include:

e Reduction in catastrophising: A consistent mediator of treatment outcomes (Sullivan et

al., 2001, Smeets et al., 2006).
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o Improvement in self-efficacy: Facilitates engagement with activities despite pain

(Nicholas, 2007).
e Increased psychological flexibility (McCracken and Vowles, 2014)

e Decreased fear-avoidance beliefs: Leads to functional improvements (Leeuw et al.,

2007).

e Improved emotional regulation: Particularly relevant in individuals with comorbid

anxiety or mood disorders (Turk and Okifuji, 2002, Ehde et al., 2014).

These mediators often interact in complex ways, suggesting that multi-component
interventions targeting multiple pathways are likely to be most effective. Understanding these
mechanisms has allowed for enhanced treatment targeting and the development of modular

CBT programmes that prioritise individualised care.
2.4.11 CBT in Practice: Implementation, Barriers, and Innovation

Despite its empirical support, access to CBT for chronic pain remains inconsistent.

Barriers include:
o Shortage of trained therapists
e Geographical limitations
o Stigma around psychological treatments

In response, CBT has increasingly been delivered through telehealth, internet-based
platforms, and self-guided digital programmes. Guided internet CBT (iCBT) has demonstrated
comparable effectiveness to face-to-face delivery, particularly when supported by brief

therapist contact (Buhrman et al., 2016).

Digital CBT offers a cost-effective and scalable solution to increasing access,

particularly in underserved areas or for individuals with mobility limitations.
2.4.12 Implications for Pain Management

The development of CBT represents a landmark achievement in psychological science,
integrating behavioural learning theory, cognitive restructuring, and biopsychosocial
frameworks into a coherent and flexible therapeutic model. Its application to chronic pain has
transformed the landscape of pain management, shifting the focus from cure to coping,

adaptation, and functional restoration.
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With its structured, evidence-based approach, CBT empowers individuals to reframe
their pain experiences, modify unhelpful behaviours, and enhance quality of life. Its principles
remain foundational in contemporary pain psychology, and its adaptability has ensured its

relevance across diverse populations, delivery modes, and clinical settings.

The next section will present a detailed review of the empirical evidence for CBT in

chronic pain populations, including psychological and medical outcomes.
2.5 CBT in Chronic Pain Management: Evidence and Outcomes

Cognitive Behavioural Therapy (CBT) has emerged as one of the most extensively
researched and implemented non-pharmacological treatments for chronic pain. Its relevance is
underpinned by decades of empirical evidence demonstrating its efficacy across a spectrum of
pain conditions. From structured clinical trials to systematic reviews and meta-analyses, CBT
has consistently shown beneficial effects not only in reducing pain intensity but also in
enhancing psychological well-being, functional capacity, and overall quality of life. This
section synthesises key evidence on the outcomes associated with CBT in chronic pain,
exploring condition-specific applications, delivery modalities, moderators of effectiveness, and
long-term sustainability of treatment gains. It further draws upon the findings from over 130

studies included in the current systematic review and meta-analysis.
2.5.1 Evidence from Randomised Controlled Trials (RCTs)

The clinical utility of CBT for chronic pain is supported by a vast and growing evidence
base, comprising hundreds of randomised controlled trials (RCTs) and dozens of systematic
reviews and meta-analyses conducted over the past three decades. This body of research has
established CBT as a first-line treatment, recommended by major international health
organisation (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). A critical evaluation
of this evidence reveals a consistent pattern of outcomes: while CBT's effects on pain intensity
are often modest, its impact on psychological well-being and physical function is substantially
more robust. This suggests that CBT's primary value lies in its ability to change how individuals

relate to and function with their pain, rather than eliminating the sensation itself.

RCTs provide the strongest level of evidence regarding the clinical efficacy of CBT for
chronic pain. Numerous well-designed trials have demonstrated its effectiveness across diverse
conditions such as fibromyalgia, chronic low back pain, pelvic pain, rheumatoid arthritis, and

neuropathic pain.
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A foundational multicentre RCT by Williams et al. (2012) found that CBT produced
significant improvements in pain interference, depression, and pain-related disability in adults
with persistent musculoskeletal pain. The treatment effect was maintained at 12-month follow-
up, suggesting long-term benefits. Similarly, a trial by Glombiewski et al. (2010) targeting
patients with fibromyalgia demonstrated that group-based CBT led to reductions in pain

intensity, catastrophising, and health-related anxiety.

In chronic low back pain, the EFFECT-BACK trial protocol (Linton et al., 2017) used
exposure-based CBT to successfully reduce avoidance behaviour and pain-related fear,
showing functional gains beyond standard physiotherapy. Another study by Buhrman et al.
(2016) demonstrated that internet-delivered CBT was as effective as face-to-face treatment in

improving coping skills and pain acceptance, with outcomes maintained over six months.

Importantly, several studies have investigated CBT’s efficacy in comorbid populations.
Ehde et al. (2014), for instance, examined CBT in people with multiple sclerosis and chronic
pain, finding moderate-to-large effects on mood and daily functioning. CBT has also been
adapted for individuals with psychiatric comorbidities such as post-traumatic stress disorder

(PTSD), depression, and anxiety disorders (Otis et al., 2009).
2.5.2 Psychological Outcomes: Depression, Anxiety, and Coping

Chronic pain is frequently accompanied by emotional distress, and CBT is particularly
well suited to address the cognitive distortions and maladaptive behaviours associated with
depression and anxiety. Numerous studies report that CBT significantly reduces depressive
symptoms and generalised anxiety in pain populations, often with effect sizes comparable to

those seen in psychiatric populations.

A systematic review by Williams et al. (2020) concluded that CBT achieved consistent
reductions in depression and anxiety symptoms across pain conditions, especially where
treatments included behavioural activation and thought-challenging components. Similarly,
Veehof et al. (2016) found that CBT outperformed usual care and education-only interventions

in reducing psychological distress.

Coping strategies also shift following CBT. Patients report improved pain acceptance,
reduced reliance on passive coping (e.g., resting, avoidance), and increased use of active coping
strategies such as activity pacing and goal setting (Morley et al., 1999). Reductions in pain
catastrophizing, a significant mediator of pain-related distress, have been consistently

documented (Sullivan et al., 2001; Burns et al., 2015).
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2.5.3 Medical and Physical Outcomes: Pain and Function

The two most frequently assessed medical outcomes in CBT trials are pain intensity and

physical function (or its inverse, pain-related disability/interference). Synthesising the results

from numerous meta-analyses provides a clear picture of CBT's effects.

Pain Intensity: When compared to inactive control conditions (e.g., treatment-as-usual,
waitlist), CBT consistently produces statistically significant but small reductions in self-
reported pain intensity. Pooled effect sizes, measured by the Standardised Mean
Difference (SMD), typically fall in the range of SMD=-0.23 to SMD=-0.28 (Williams,
A.C. de C., Eccleston, C. and Morley, S., 2020). More recent meta-analyses, including
some with longer follow-up, have reported slightly larger but still modest effects, with
SMDs up to —0.52 (Fisher, E., et al., 2023). While statistically significant, the clinical
meaningfulness of such small changes in pain scores is debatable. This finding

underscores that pain elimination is not the primary mechanism or outcome of CBT.

Physical Function and Disability: In contrast, the evidence for CBT's impact on
function is more compelling. Multiple high-quality meta-analyses have found that CBT
leads to small-to-moderate improvements in physical functioning and reductions in
pain-related disability or interference. Pooled effect sizes for these outcomes are
consistently larger than for pain intensity, with SMDs typically ranging from —0.32 to
—0.38 (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). This is a critical
finding, as it demonstrates that CBT is effective at achieving a primary goal of pain
rehabilitation: helping individuals re-engage with meaningful life activities and reduce
the extent to which pain disrupts their daily lives. The therapy appears to be more
successful at decoupling the experience of pain from the functional consequences of

that pain.

In a Cochrane review of psychological therapies for chronic pain, Eccleston et al. (2014)

found that CBT had small-to-moderate effects on pain intensity and larger effects on pain-

related disability. Bernardy et al. (2013) reported similar findings in fibromyalgia, with

improvements sustained up to 12 months post-treatment.

Physical function is another critical outcome. CBT interventions commonly integrate

movement-related goals and promote engagement with physiotherapy or occupational therapy.

In the study by Nicholas et al. (2013), patients receiving CBT showed faster return-to-work

rates and better physical functioning compared to those in the control group.
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Furthermore, improvements in pain coping self-efficacy, the belief that one can function

despite pain—translate into real-world functional gains. These outcomes support the role of

CBT not only as a psychological intervention but as an integral component of rehabilitative

care (Bandura, 1997; Lorig et al., 2001). Table 2 provides a summary of findings from key

meta-analyses on these medical outcomes.

Table 2: Summary of Meta-Analyses on Medical Outcomes of CBT for Chronic Pain

Author/

Year

Population

Comparison

Outcome

Pooled Effect Size
(SMD [95% CI])

Certainty of

Evidence

Williams | Adults, mixed Waitlist/ Pain —0.23[-0.33, 0.13] Low

et al. chronic pain Usual Care Intensity

(2020) Disability —0.26 [-0.36, —0.17] = Low

Fordham  Mixed Any control  Pain —0.23 [-0.41, —0.05] High

et al. conditions

(2021) (panoramic

meta-analysis)

Richards | Adults, mixed Inactive Pain —0.27[-0.33, —0.21] Moderate

et al. chronic pain Control Intensity

(2022) (iICBT) Interference/ = —0.28 [-0.35, —0.21] Moderate
Disability

Fisher et = Adults, mixed Waitlist/ Pain —0.28 [-0.39, —0.16] Moderate

al. (2023)  chronic pain Usual Care Intensity

(remote CBT) Disability —0.38 [-0.53,-0.22] Low

Chen et Musculoskeletal | Any control | Pain —0.25[-0.49, -0.02] = Very Low

al. (2023)  injury Intensity
Functional —0.32 [-0.55, -0.09] Very Low
Impairment

Salazar- Musculoskeletal = Control Pain Non-significant Moderate

Meéndez pain (CBT-I) Intensity

et al.

(2024)

2.5.4 Psychological and Affective Outcomes

The most robust and consistent benefits of CBT are seen across a range of psychological
outcomes. The therapy is highly effective at reducing the emotional distress that accompanies

chronic pain and at building adaptive coping resources.
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Depression and Anxiety: As primary targets of CBT, depressive and anxiety symptoms
show significant improvement. Meta-analyses consistently report moderate effect sizes
for depression, with SMDs ranging from —0.43 to —0.46. The effects on anxiety are
typically in the small-to-moderate range, with SMDs around —0.32 to —0.34 (Williams,
A.C. de C,, Eccleston, C. and Morley, S., 2020). These effects are clinically meaningful
and often exceed the improvements seen in pain intensity, highlighting CBT's power as

a mental health intervention within the context of chronic illness.

Pain Catastrophizing: As a core cognitive target, pain catastrophizing is reliably reduced
by CBT interventions. These reductions are not only a desirable outcome in themselves
but have also been shown to be a key mechanism of change, mediating subsequent
improvements in pain, disability, and mood (Williams, A.C. de C., Eccleston, C. and

Morley, S., 2020).

Self-Efficacy and Coping: CBT is effective at enhancing patients' sense of personal
control and their confidence in managing their pain. Studies consistently show that CBT
leads to significant increases in pain-related self-efficacy, with effect sizes around an
SMD of 0.39 (Jackson, T., et al., 2014). This empowerment is crucial for fostering long-
term self-management and reducing reliance on passive coping strategies. Table 2.3

summarises the evidence for these key psychological outcomes.

Table 3: Summary of Meta-Analyses on Psychological Outcomes of CBT for Chronic Pain

Author/ Population Comparison Outcome Pooled Effect Size  Certainty of
Year (SMD [95% CI])  Evidence
Glombiewski = Fibromyalgia Waitlist/ Usual Depression = —0.40 [-0.57, N/A
et al. (2010) Care —0.23]
Williams et | Adults, Waitlist/ Usual = Depression | —0.46 [—0.56, Low
al. (2020) mixed Care —0.36]
chronic pain Catastrophi = —0.42 [-0.56, Low
zing —0.28]
Richards et Adults, Inactive Depression | —0.43 [-0.54, Moderate
al. (2022) mixed Control —0.33]
chronic pain Anxiety —0.32 [—0.40, Moderate
(iCBT) —0.24]
Self- 0.39 [0.27, 0.51] Moderate
Efficacy
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Chen et al. Musculoskel | Any control Depression = —0.46 [—0.64, Low
(2023) etal injury —0.29]
Anxiety —0.34 [-0.65, Very Low
—0.04]
Zhang et al. Chronic low = Other Depression = —0.07 [-0.19, 0.05] Low
(2023) back pain treatments (Non-sig.)
Anxiety —0.07 [-0.30, 0.16] Low
(Non-sig.)

2.5.5 The Question of Dose, Duration, and Durability

Beyond whether CBT works, critical questions for clinicians, patients, and healthcare

systems concern the optimal "dose" of therapy and the long-term sustainability of its effects.

e Dose-Response: Standard CBT protocols for pain typically involve 8-12 weekly
sessions (Murphy, J.L., et al., 2023). However, the evidence for a clear linear dose-
response relationship, where more therapy equals better outcomes, is mixed. Some older
reviews found no such relationship, suggesting that the quality and structure of the
intervention might be more important than the sheer number of sessions. In contrast,
more recent meta-analyses focusing on specific interventions like CBT-I have identified
a potential dose-response curve, with benefits increasing up to a peak effect at

approximately 450 minutes of total therapy time (Salazar-Méndez, J., et al., 2024).

A particularly important finding comes from recent studies using intensive daily
monitoring. A 2023 secondary analysis of an RCT found that for patients who ultimately
responded to treatment, 50% first achieved a clinically meaningful improvement in physical
activity by week 2 and in pain intensity by week 4 (Murphy, J.L., et al., 2023). This challenges
the assumption of slow, gradual improvement over a 12-week course and suggests that the
initial phase of therapy, where patients reconceptualise their pain and achieve early "wins" in
behavioural change, may be disproportionately critical for building therapeutic momentum and
predicting long-term success. The development of brief CBT protocols (4-6 sessions) for
primary care settings also demonstrates that shorter, more focused interventions can be
effective, particularly for preventing acute problems from becoming chronic (Williams, A.C.

de C., Eccleston, C. and Morley, S., 2020).

e Durability of Effects: A major limitation across the pain literature is the scarcity of

long-term follow-up data (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020).
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Most trials assess outcomes at 3 or 6months post-treatment, with some extending to 12
months. At these time points, gains in mood and function are often maintained, although
effects on pain intensity can diminish. However, this leaves the crucial question of long-

term durability largely unanswered.

This gap makes the few existing long-term studies particularly valuable. A landmark
2019 prospective cohort study by Groot and colleagues followed patients with chronic low back
pain for a minimum of five years after they completed an intensive, multidisciplinary CBT-
based program (Groot, D., et al., 2019). The results were highly encouraging: the significant
improvements in disability (Oswestry Disability Index), pain intensity, and quality of life
observed at the one-year follow-up were fully maintained at the 5+ year mark. In fact, pain
intensity showed continued improvement over the long term. Similarly, a 2023 study from
Japan found that improvements in catastrophizing, disability, and depression after an integrated
CBT program were maintained at a 1.5-year follow-up (Sato, D., et al., 2023). While these
studies may represent best-case scenarios involving intensive programs and motivated patients,
they provide crucial proof-of-concept that the skills and cognitive shifts acquired in CBT can

be highly durable, leading to sustained improvements in health and function over many years.
2.5.6 Delivery Modalities: Face-to-Face, Group, and Digital CBT

CBT for chronic pain can be delivered via multiple modalities, allowing for flexibility
in healthcare settings and improved accessibility for patients. Traditional face-to-face
individual CBT remains the gold standard, especially for complex cases involving comorbid

mental health conditions or trauma histories.

Group-based CBT, however, offers cost-effective delivery and the added benefit of peer
support. In group settings, patients report a sense of validation and shared experience that
enhances motivation and engagement (Keefe et al., 1990). Meta-analyses suggest that group
CBT is equally effective as individual therapy in reducing distress and disability (Glombiewski
et al., 2010).

The advent of internet-based CBT (iCBT) has further expanded access. Trials such as
those by Buhrman et al. (2016) and Fisher et al. (2018) have shown that guided online
programmes, when supported by brief therapist contact, yield comparable outcomes to

traditional therapy in both adults and adolescents with chronic pain.
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Blended care models, combining digital platforms with intermittent face-to-face

sessions, are being increasingly implemented in NHS trusts and other public health systems,

particularly in light of service demand pressures and post-pandemic adaptations (NICE, 2021).

2.5.7 Specific Pain Conditions: Evidence across Clinical Subgroups

CBT has demonstrated efficacy across a range of chronic pain conditions:

Fibromyalgia: Bernardy et al. (2013) and Glombiewski et al. (2010) found that CBT

improves pain intensity, sleep quality, fatigue, and emotional well-being.

Chronic low back pain: Studies by Morley et al. (1999) and Nicholas et al. (2013)

confirm reductions in pain-related fear, kinesiophobia, and functional impairment.

Pelvic pain and endometriosis: Van den Hout et al. (2020) report CBT's utility in

managing pain and improving emotional regulation in women with chronic pelvic pain.

Rheumatoid arthritis: Keefe et al. (1990) demonstrated improvements in coping self-

efficacy, reduced distress, and better management of pain flare-ups.

Neuropathic and post-surgical pain: CBT has been used to reduce pain intensity and
promote rehabilitation in patients’ post-surgery and with diabetic neuropathy (Otis et

al., 2009).

These studies collectively suggest that while pain aetiology may differ, the cognitive

and behavioural mechanisms underlying distress are similar and responsive to CBT

interventions.

2.5.8 Moderators of CBT Effectiveness

Not all individuals respond equally to CBT, and understanding moderators of

effectiveness is essential for treatment planning and personalised care. Key moderators include:

Baseline severity of distress: Patients with high levels of depression or anxiety often

experience greater improvements in these domains, but may need longer treatment

duration (Glombiewski et al., 2010).

Catastrophising and fear-avoidance beliefs: High baseline scores predict better

outcomes when directly targeted in therapy (Sullivan et al., 2001).

Therapist experience and fidelity: Outcomes are better when therapists are well-trained
in pain-specific CBT and when protocols are followed consistently (Turk and Okifuji,

2002).
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e Cultural and linguistic adaptations: Tailoring CBT for diverse populations improves
engagement and outcomes, particularly among ethnic minority groups (Hinton et al.,

2012).

Age and gender have also been explored as moderators, though findings remain mixed.
While older adults benefit from simplified CBT formats, women tend to report higher distress
levels and may require interventions addressing gender-specific concerns (Bartley and

Fillingim, 2013).
2.5.9 Longitudinal Impact and Treatment Durability

Sustaining treatment gains is a core challenge in chronic illness management. Several
longitudinal studies have examined the durability of CBT outcomes. Williams et al. (2012)
found that improvements in depression and functional capacity were maintained at one-year
follow-up. Likewise, Bernardy et al. (2013) reported sustained benefits in pain intensity and

quality of life 12 months post-CBT.

Boersma et al. (2017) highlighted that booster sessions and ongoing self-management
support enhance long-term maintenance. Digital follow-ups and peer-led support groups are

also being trialled to maintain therapeutic gains.

These findings support the conceptualisation of CBT not just as a time-limited treatment
but as a foundational self-management approach that empowers individuals to apply therapeutic

principles over the lifespan.
2.5.10 Gaps in the Evidence and Future Research Directions

While the evidence for CBT in chronic pain is robust, certain gaps and limitations

remain:

o Few studies use long-term (>2 years) follow-up, making it difficult to assess relapse or

sustained behavioural change.

e There is a need for more research in diverse and underserved populations, including

ethnic minorities and people with low health literacy.

e QGreater clarity is needed regarding mechanisms of change, particularly the temporal

relationships between cognitive, emotional, and behavioural shifts.

e Studies comparing CBT with other third-wave therapies (e.g., ACT, MBCT, CFT) are

emerging but remain underpowered or limited in scope.
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e Cost-effectiveness data, while promising, require more robust economic evaluations in

public health settings.

Future research should also explore hybrid models, integrating CBT with

pharmacological, physical, and social interventions to maximise holistic outcomes.

While challenges remain in accessibility, long-term maintenance, and personalisation,
CBT continues to evolve through digital innovations and integrative approaches. The next
chapter will detail the methodology used to synthesise evidence in this thesis, following

PRISMA guidelines for systematic review and meta-analysis.
2.6 Innovations and Implementation in Contemporary CBT

The field of CBT for chronic pain is not static. It is continually evolving in response to
clinical needs, technological advancements, and a deeper understanding of its own mechanisms.
Two of the most significant contemporary trends are the rapid expansion of digital delivery
formats and the ongoing investigation into the comparative effectiveness of different CBT-
based modalities. These developments hold the potential to dramatically increase the reach and

personalisation of psychological pain care, but they also present new challenges.
2.6.1 The Rise of Digital CBT: Promise and Pitfalls

The advent of digital health technologies has led to the proliferation of internet-
delivered CBT (iCBT or dCBT) for chronic pain. Delivered via web platforms, telehealth, or
mobile applications, dCBT offers a solution to many of the traditional barriers to care, such as
geographical isolation, mobility limitations, cost, and long waiting lists (Williams, A.C. de C.,
Eccleston, C. and Morley, S., 2020). A substantial body of evidence from meta-analyses has
confirmed the efficacy of these interventions. When delivered with some level of therapist
support or guidance (e.g., via email or brief phone calls), guided dCBT produces small-to-
moderate effect sizes for pain intensity, disability, depression, and anxiety that are often

comparable to those achieved in traditional face-to-face therapy.

However, a critical examination of the literature reveals a significant "efficacy-
effectiveness gap". While dCBT can work under the controlled conditions of an RCT, its
implementation in real-world settings is fraught with challenges. The most persistent of these
is poor patient engagement and high rates of attrition (Lin, J., et al., 2022). Systematic reviews
report average dropout rates for digital interventions ranging from 27% to as high as 51%
(Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). Qualitative research synthesising

user experiences reveals common reasons for this disengagement: technical difficulties, lack of
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personalisation, content that is not perceived as relevant, and a preference for human contact
and support (Strain, J.D.R., Welch, L. and Sadler, E., 2024). Barriers related to digital literacy,
particularly among older adults, and lack of reliable internet access further limit reach and

equity (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020).

This evidence suggests that while technology is a powerful tool for scaling up access to
CBT principles, it cannot fully replace the human elements of therapy, the therapeutic alliance,
accountability, and personalised feedback, that appear to be critical for sustained engagement
and positive outcomes. The future of scalable pain care, therefore, may not be purely digital but
rather lies in blended care models that intelligently integrate technology to support and extend,

rather than replace, the clinician-patient relationship.
2.6.2 Comparative Effectiveness of CBT Modalities: CBT vs. ACT vs. MBCT

With the growth of third-wave therapies, a central question for the field has been
whether these newer approaches, such as ACT and MBCT, are more effective than traditional
second-wave CBT. A number of systematic reviews and meta-analyses have now directly

compared these modalities head-to-head (Veehof, M.M., et al., 2016).

The overwhelming consensus from this body of research is that ACT, MBCT, and
traditional CBT are broadly equivalent in their overall effectiveness. Across the primary
outcomes of pain intensity, physical disability, and depression, no single approach has
demonstrated consistent superiority over the others (Veehof, M.M., et al., 2016). This finding
is itself highly significant, as it validates a range of evidence-based options, allowing clinicians

and patients to choose an approach based on availability, training, and personal preference.

The more nuanced and important finding, however, relates to their potential
mechanisms of change. The evidence suggests that while the therapies may arrive at similar
outcomes, they may do so via different psychological pathways. For example, some studies
suggest that ACT is particularly effective at changing its specified therapeutic target,
psychological flexibility, and promoting pain acceptance (Veehof, M.M., et al., 2016). In
contrast, traditional CBT may be more potent at directly reducing pain catastrophizing

(Williams, A.C. de C., Eccleston, C. and Morley, S., 2020).

This points toward a future of more personalised psychological medicine. Rather than
asking "Which therapy is best?", the more sophisticated question becomes "Which therapy is
best for this particular patient?". It is plausible that a patient presenting with high levels of

experiential avoidance and a rigid struggle against their pain might benefit most from ACT's
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focus on acceptance and values. Conversely, a patient dominated by catastrophic thoughts and
fear-avoidance beliefs might be an ideal candidate for traditional CBT's cognitive restructuring
and graded exposure techniques. This shift in focus, from therapeutic competition to patient-
treatment matching, is a key frontier for future research and directly aligns with this thesis's
objective to explore predictors and moderators of treatment response. Table 2.4 provides a

comparative summary of these principal CBT modalities.
Table 4: Comparison of CBT Modalities (Traditional CBT, ACT, MBCT)

Therapeutic Core Primary Key Techniques Summary of

Approach Philosophy Therapeutic Evidence

Traditional

CBT

Acceptance
&
Commitment
Therapy
(ACT)

Mindfulness-
Based
Cognitive
Therapy
(MBCT)/
Stress

Reduction

(MBSR)

Maladaptive
thoughts and
behaviours
maintain
distress.
Changing them
improves
outcomes.

The struggle to
control or
eliminate
unwanted
internal
experiences is
the source of
suffering.
Non-judgmental,
present-moment
awareness can
change one's
relationship to
pain and reduce
reactive

suffering.

Target

Cognitive
Distortions
(B2
catastrophizi
ng), Fear-
Avoidance

Behaviours

Psychologic
al

Inflexibility,
Experiential

Avoidance

Ruminative
Thinking,
Emotional
Reactivity,
Lack of
Present-
Moment

Awareness

Cognitive
restructuring, thought
records, behavioural
activation, activity
pacing, graded
exposure, problem-
solving, relaxation
training.

Cognitive diffusion,
acceptance,
mindfulness, self-as-
context, values
clarification,

committed action.

Formal meditation
(body scan, sitting
meditation), informal
mindfulness practices,
psychoeducation on

pain and stress cycles.

* Williams, A.C. de C., Eccleston, C. and Morley, S. (2020)

Effective for
improving function,
mood, and
catastrophizing, with
small effects on pain
intensity. The most
established evidence
base. *

Equivalent outcomes
to CBT. Particularly
effective at increasing
psychological
flexibility and pain
acceptance. Strong

evidence base. **

Equivalent outcomes
to CBT. Effective for
improving mood,
emotional regulation,
and pain acceptance.
Growing evidence

base. ***
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** Segal, Z.V., Williams, J.M.G. and Teasdale, J.D. (2002)

**%_ Veehof, M.M,, et al. (2016)

2.7 Gaps in the Literature and Rationale for the Current Study

This comprehensive review of the literature reveals that while Cognitive Behavioural

Therapy is an established and effective intervention for chronic pain, significant gaps and

limitations persist in the evidence base. These shortcomings not only temper the strength of

clinical recommendations but also highlight the critical need for further methodologically

rigorous research. The identification of these gaps provides the central rationale for the

systematic review and meta-analysis undertaken in this thesis.

The most prominent limitations identified throughout this chapter can be summarised

as follows:

1.

Methodological and Outcome Heterogeneity: The body of research on CBT for
chronic pain is characterised by considerable variability. Trials differ widely in their
specific intervention protocols (e.g., content, number of sessions), the populations
studied (e.g., mixing different pain conditions), the choice of comparator groups (e.g.,
waitlist, active control, usual care), and, most critically, the outcome measures used
(Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). This inconsistency makes
it difficult to compare findings across studies and reduces the precision and confidence
of conclusions drawn from meta-analytic syntheses. A more granular analysis that

stratifies by these variables is required.

Limited Long-Term Follow-Up: The vast majority of CBT trials for chronic pain
report outcomes at short-term follow-up, typically immediately post-treatment or at 3
to 6 months (Williams, A.C. de C., Eccleston, C. and Morley, S., 2020). While some
studies extend to 12 months, data on the durability of treatment effects over multiple
years are scarce. This is a critical omission, as chronic pain is, by definition, a long-term
condition. Without robust longitudinal data, our understanding of whether CBT
provides sustained self-management skills or merely temporary relief remains
incomplete. Although a few studies provide promising evidence of durability at 1.5 and

even 5+ years, these are exceptions rather than the rule (Beehler, G.P., et al., 2019).

Underrepresentation of Diverse and Complex Populations: The evidence base for
CBT has been predominantly generated from studies conducted in high-income,

Western countries with largely white, adult populations. Key demographic groups that
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bear a disproportionate burden of chronic pain remain underrepresented, including older
adults with multimorbidity, individuals from diverse ethnic and cultural backgrounds,
and populations in low- and middle-income countries. Furthermore, patients with
complex comorbidities, such as severe mental health disorders or substance use issues,
are often excluded from RCTs, limiting the generalisability of findings to the complex
patients frequently seen in real-world clinical practice (Williams, A.C. de C., Eccleston,

C. and Morley, S., 2020).

Insufficient Analysis of Mechanisms of Change: While psychological constructs like
pain catastrophizing, self-efficacy, and psychological flexibility are widely accepted as
theoretical mediators of CBT's effects, surprisingly few studies are designed to
empirically test these mechanisms (Williams, A.C. de C., Eccleston, C. and Morley, S.,
2020). Most studies measure these variables as secondary outcomes rather than formally
testing their role as mediators in the causal pathway between the intervention and
primary outcomes like disability and depression. A deeper understanding of Aow and

why CBT works is essential for refining interventions and personalising treatment.

The Evolving Landscape of Delivery and Design: The field is evolving rapidly with
the proliferation of digital CBT and third-wave therapies like ACT and MBCT.
However, comprehensive systematic reviews have struggled to keep pace. Many
existing reviews either exclude these newer modalities or do not have sufficient data to
conduct robust comparative effectiveness analyses (Williams, A.C. de C., Eccleston, C.
and Morley, S., 2020). The unique implementation challenges of digital therapies, in

particular, are often overlooked in efficacy-focused reviews.

Taken together, these limitations highlight an urgent need for a new, comprehensive,

and methodologically robust synthesis of the evidence. This thesis will directly address these

gaps. By conducting a systematic review and meta-analysis that adheres strictly to PRISMA

guidelines, this research will:

Disaggregate and stratify findings by pain condition, delivery mode, and population

characteristics to provide a more nuanced understanding of CBT's effects.

Systematically evaluate the evidence for both medical and psychological outcomes,
including long-term follow-up data where available, to assess the durability of treatment

gains.
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o Critically appraise the quality of the existing evidence and explicitly highlight areas
where research is lacking, particularly in diverse populations and for emerging

therapies.

o Examine the evidence for key moderators and mediators of treatment response to inform

the development of more personalised and effective interventions.

By undertaking this rigorous synthesis, this thesis aims to clarify the current state of the
science, provide actionable evidence-based recommendations for clinicians and policymakers,
and chart a clear course for the next generation of research in the psychological management
of chronic pain. The following chapter details the specific methodology employed to achieve

these aims.
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CHAPTER 3

Methodology

3.1. Introduction

The methodology presented in this chapter provides a detailed account of the systematic
procedures undertaken to examine the efficacy of Cognitive Behaviour Therapy (CBT) in
managing chronic pain through a comprehensive systematic review and meta-analysis. The
design, data collection, and analytical processes adopted for this study were guided by the
principles of methodological transparency, reproducibility, and scientific integrity, ensuring that
the findings are robust, credible, and aligned with internationally recognised standards for

evidence synthesis.

This research employs a systematic review and meta-analysis design, recognised as one
of the most rigorous methodologies for synthesising empirical evidence in healthcare and
psychology (Higgins et al., 2022). Systematic reviews allow for a structured and unbiased
aggregation of existing studies, while meta-analytic techniques provide a statistical estimation
of the pooled effect size, enabling the identification of generalisable patterns across diverse
research contexts (Moher et al., 2009). The combination of these two methodological
components enhances both the depth and the validity of the conclusions drawn, thereby
supporting the overarching objective of this study—to determine the psychological and medical

efficacy of CBT interventions in chronic pain management.

The choice of methodology is particularly relevant within the context of chronic pain
research, where the evidence base is extensive yet fragmented across multiple clinical
populations, intervention modalities, and outcome measures (Williams et al., 2012; Eccleston
et al., 2014). Prior reviews have often varied in scope, methodological quality, or inclusion
criteria, resulting in inconsistencies in conclusions regarding the magnitude and reliability of
CBT’s therapeutic effects (Ehde, Dillworth & Turner, 2014). By applying a robust and
transparent methodological framework, this study seeks to integrate the diverse findings within
the existing literature and provide an updated, evidence-based synthesis of CBT’s role in

alleviating both the psychological burden and the physiological manifestations of chronic pain.

This study adheres to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 statement, a widely recognised, evidence-based set of guidelines for
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transparent reporting in systematic reviews and meta-analyses (Page et al., 2021). PRISMA
provides a structured framework for documenting every procedural element of the review,
thereby reducing bias and enhancing replicability. The methodology detailed herein
encompasses the development of a predefined review protocol, the establishment of clear
inclusion and exclusion criteria, a comprehensive and systematic search strategy, a rigorous
process for study selection, methods for data extraction and quality appraisal, and the statistical

approach employed for data synthesis and meta-analysis.

The Cochrane Handbook for Systematic Reviews of Interventions (Higgins et al., 2022)
served as an additional methodological reference, ensuring that the analytical approach aligns
with best practice standards for systematic evidence synthesis in healthcare. This includes the
use of predefined eligibility criteria structured around the PICOS framework (Population,
Intervention, Comparator, Outcomes, and Study Design) and the application of validated tools
for assessing the methodological quality of included studies. Adopting this dual-guideline
approach (PRISMA and Cochrane) enhances methodological coherence and mitigates potential

risks of bias that may arise during study selection, data extraction, or synthesis (Haidich, 2010).

To ensure reproducibility and scientific rigour, a detailed review protocol was developed
prior to the commencement of data collection. This protocol outlined all aspects of the review
design, including search terms, databases, time limits, eligibility criteria, and planned analytical
methods. The protocol also served to minimise the risk of selective reporting bias by ensuring
that all steps of the review process were predetermined and systematically followed (Liberati
et al., 2009). Although this study does not involve primary data collection, its methodological
processes conform to ethical standards for secondary research by ensuring transparency,
accuracy in data representation, and respect for intellectual property through full attribution of

Sources.

In summary, this methodology chapter delineates the systematic and statistical
procedures undertaken in accordance with PRISMA (Page et al., 2021) and Cochrane (Higgins
et al., 2022) standards. It provides a structured account of how evidence was identified,
evaluated, and synthesised to address the central research question: “What is the efficacy of
Cognitive Behaviour Therapy in managing chronic pain in terms of both psychological and
medical outcomes?” The following sections will detail the research design, search strategy,
inclusion and exclusion criteria, data extraction procedures, quality assessment tools, and the

statistical methods employed for meta-analysis and sensitivity testing.
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3.2. Research Design

The present study employs a systematic review and meta-analysis research design to
examine the efficacy of Cognitive Behaviour Therapy (CBT) in managing chronic pain,
focusing on both psychological and medical outcomes. This design was selected as it represents
the highest level of evidence synthesis within the hierarchy of research methodologies, offering
an integrative, transparent, and replicable approach to summarising the findings of existing
empirical studies (Higgins et al., 2022; Gough, Oliver & Thomas, 2017). Systematic reviews,
when combined with meta-analytic procedures, not only enable the aggregation of quantitative
results from multiple studies but also allow for an objective estimation of the overall effect size
of a given intervention, thereby enhancing both the precision and generalisability of conclusions

(Borenstein et al., 2021).

A systematic review differs fundamentally from a traditional narrative review in that it
follows a clearly defined protocol specifying the research question, inclusion and exclusion
criteria, and analytical strategy prior to data collection. This structured process minimises bias,
ensures methodological transparency, and allows replication by other researchers (Liberati et
al., 2009; Page et al., 2021). The subsequent application of meta-analysis extends the systematic
review by statistically combining data from individual studies to calculate pooled estimates of
effect, enabling a quantitative synthesis that reveals the consistency, strength, and direction of

CBT’s impact on chronic pain outcomes (Deeks, Higgins & Altman, 2022).

This dual approach—systematic review and meta-analysis—was chosen for its
suitability in addressing the complex and multidisciplinary nature of chronic pain research.
Chronic pain encompasses physiological, psychological, and behavioural dimensions, and the
evidence base for CBT spans multiple clinical populations and contexts. Therefore, an
integrative synthesis of this nature is essential to capture the heterogeneity of findings and
identify both convergent and divergent results across studies (Eccleston et al., 2014; Ehde,

Dillworth & Turner, 2014).

The design of this research adheres to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA 2020) guidelines (Page et al., 2021), which provide a
structured and transparent framework for conducting and reporting systematic reviews. The
review protocol was developed prior to the commencement of data collection and analysis,
defining the scope, eligibility criteria, databases to be searched, and analytical plan. This

prospective design minimises the risk of selective reporting and enhances the credibility of the
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results (Moher et al., 2009). The methodology also aligns with the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins et al., 2022), ensuring that all aspects of the
study, from study selection and data extraction to statistical synthesis, were carried out in

accordance with the highest standards of methodological rigour.

The research is structured according to the PICOS framework — Population,
Intervention, Comparator, Outcomes, and Study design — widely adopted in evidence-based
health research to define and delimit the inclusion parameters (Methley et al., 2014). The
Population refers to adults and adolescents with chronic non-cancer pain persisting for more
than three months; the Intervention is CBT or its recognised derivatives (including Acceptance
and Commitment Therapy and Mindfulness-Based Cognitive Therapy); the Comparator groups
include usual care, waitlist controls, or alternative treatments; the Oufcomes comprise both
medical (pain severity, physical function) and psychological (anxiety, depression, quality of
life) indicators; and the Study design includes randomised controlled trials (RCTs), quasi-

experimental studies, and relevant systematic reviews for sensitivity analyses.

The methodological design further integrates both quantitative and qualitative synthesis
components. Quantitative synthesis, through meta-analysis, provides statistical aggregation of
findings to determine overall intervention efficacy, while qualitative synthesis allows for the
contextual interpretation of heterogeneity, intervention characteristics, and implementation
factors. This mixed-method analytical orientation ensures a comprehensive understanding of
CBT’s impact on chronic pain from both empirical and conceptual perspectives (Popay et al.,

2006).

The epistemological stance underpinning this design is post-positivist, reflecting the
view that while empirical reality can be approximated through systematic observation, findings
must be interpreted within their methodological and contextual limitations (Creswell &
Creswell, 2018). Accordingly, this study recognises that the synthesis of evidence requires both
statistical precision and critical interpretation of the variability inherent in psychological and

clinical research.

To ensure rigour and reproducibility, all stages of the review process — including
literature search, screening, data extraction, and quality assessment — were conducted
systematically, guided by an a priori protocol. The review protocol will be registered with
PROSPERO (International Prospective Register of Systematic Reviews) to promote

transparency and prevent duplication of research efforts.
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In summary, this systematic review and meta-analysis design provides a structured,
evidence-based, and reproducible methodological framework that aligns with international
standards of scholarly inquiry. It enables a comprehensive evaluation of CBT’s efficacy in
chronic pain management, balancing statistical synthesis with critical interpretation to generate
clinically meaningful insights. The following section (3.3) presents the detailed research

questions and objectives that guided the methodological execution of this study.
3.3 Research Questions and Objectives

The formulation of precise research questions and objectives constitutes a critical
element of any systematic review and meta-analysis, providing both conceptual direction and
methodological boundaries (Booth, Sutton & Papaioannou, 2016). Within the context of the
present investigation, the research questions have been developed to ensure a transparent and
replicable analytical framework aligned with the PRISMA 2020 guidelines (Page et al., 2021)
and the methodological standards set forth in the Cochrane Handbook for Systematic Reviews

of Interventions (Higgins et al., 2022).

The central purpose of this study is to synthesise existing quantitative and qualitative
evidence to determine how and to what extent CBT contributes to the management of chronic
pain, considering both psychological and medical dimensions. Chronic pain, as established in
Chapter 1 and supported by substantial epidemiological data, represents a pervasive and
multidimensional phenomenon whose effective management demands a biopsychosocial
understanding. CBT has emerged as a major psychological intervention within this paradigm;
however, empirical findings remain fragmented, necessitating an integrative synthesis that
quantifies its efficacy across diverse patient populations, modalities, and clinical contexts

(Eccleston et al., 2014; Williams, Eccleston & Morley, 2012).

Accordingly, the present research is designed to answer the following overarching and

subsidiary questions.
3.3.1 Primary Research Question

e What is the overall efficacy of Cognitive Behaviour Therapy in managing chronic pain

when evaluated across psychological and medical outcomes?

This question serves as the foundation for the entire review, focusing on the aggregated
effectiveness of CBT interventions in reducing pain intensity, improving physical function, and

enhancing psychological well-being. It reflects the core aim of assessing the magnitude and
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consistency of CBT’s impact using meta-analytic techniques to generate pooled estimates of

effect sizes (Borenstein et al., 2021).

3.3.2 Secondary Research Questions

1.

Psychological Outcomes: To what extent does CBT alleviate comorbid psychological
symptoms such as depression, anxiety, catastrophising, and maladaptive coping among
individuals experiencing chronic pain?

Medical Outcomes: How does CBT influence measurable clinical indicators, including
pain severity, physical functioning, and quality of life, in chronic pain populations?
Intervention Characteristics: Do variations in CBT delivery format (e.g., face-to-face,
group-based, or digital interventions), duration, or intensity affect treatment efficacy?
Population-Specific Effects: Are there differential effects of CBT among subgroups
defined by pain type (e.g., neuropathic, musculoskeletal, or fibromyalgia), age, gender,
or baseline psychological status?

Methodological Trends: What methodological limitations or sources of heterogeneity
can be identified within the existing body of research, and how might these inform future

clinical trials and systematic reviews?

Collectively, these secondary questions permit a nuanced exploration of CBT’s

mechanisms and contextual moderators, extending beyond mere estimation of effect size to an

understanding of intervention dynamics and applicability in real-world settings (Ehde,

Dillworth & Turner, 2014).

3.3.3 Aim of the Study

The principal aim of this doctoral research is to conduct a systematic review and meta-

analysis that evaluates the efficacy of Cognitive Behaviour Therapy in the management of

chronic pain, synthesising evidence across medical and psychological outcome domains to

produce a comprehensive, evidence-based assessment. This aim aligns with the broader

academic objective of contributing to the theoretical and empirical discourse on the

biopsychosocial management of chronic pain, reinforcing CBT’s position within evidence-

based healthcare frameworks.

3.3.4 Specific Objectives

To operationalise this aim, the study pursues the following specific objectives:
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1. To identify and critically appraise randomised controlled trials and quasi-experimental
studies evaluating CBT interventions for chronic pain published between 2000 and
2025.

2. To quantify the effect of CBT on key outcome measures, including pain severity,
physical function, anxiety, depression, self-efficacy, and overall quality of life.

3. To examine heterogeneity across studies and explore potential moderators—such as
delivery mode, intervention duration, and patient characteristics—through subgroup and
sensitivity analyses.

4. To evaluate the methodological quality of included studies using validated tools such as
the Cochrane Risk of Bias (RoB 2.0) instrument and to assess publication bias
statistically.

5. To integrate the findings within a biopsychosocial framework, discussing their

implications for clinical practice, healthcare policy, and future research trajectories.

These objectives collectively ensure that the study not only provides a robust quantitative
synthesis but also contributes interpretive depth to the understanding of CBT’s therapeutic

mechanisms in chronic pain management.
3.3.5 Alignment with Research Framework

The structure of the research questions and objectives mirrors the PICOS framework,
ensuring conceptual clarity and methodological precision (Methley et al., 2014). Each element
of the framework informs specific stages of the review, from search strategy design to data
extraction and meta-analytic modelling. By systematically applying this structure, the study
adheres to the principles of transparency and reproducibility fundamental to contemporary

academic research.

In summary, the research questions and objectives articulated above provide a coherent
roadmap for the investigation. They underpin the systematic methodological procedures
detailed in the subsequent sections, guiding the processes of literature identification, selection,

and synthesis that form the empirical foundation of this doctoral thesis.
3.4 Search Strategy

A transparent, systematic, and replicable search strategy was developed to identify all
relevant studies examining the efficacy of Cognitive Behaviour Therapy (CBT) in managing
chronic pain. The design and execution of the search process adhered strictly to the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page
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et al., 2021) and the Cochrane Handbook for Systematic Reviews of Interventions (Higgins et
al., 2022). The search strategy was structured to ensure comprehensiveness, minimise

publication and selection bias, and enhance the validity of the evidence synthesis.

The search aimed to retrieve all peer-reviewed empirical studies that assessed the effects
of CBT or CBT-based interventions (such as Acceptance and Commitment Therapy [ACT] or
Mindfulness-Based Cognitive Therapy [MBCT]) on both psychological and medical outcomes
related to chronic pain. The development of the search strategy was an iterative process
involving scoping searches, term testing, and consultation of subject-specific thesauri (e.g.,
Medical Subject Headings — MeSH) to ensure the inclusion of both controlled vocabulary and

free-text terms.
3.4.1 Databases and Information Sources

A comprehensive electronic search was conducted across the following academic

databases, chosen for their relevance to psychology, medicine, and behavioural health sciences:
. PubMed/MEDLINE
. PsycINFO (via EBSCOhost)
. EMBASE (via Elsevier)
. Cochrane Central Register of Controlled Trials (CENTRAL)
. CINAHL Plus (via EBSCOhost)
. Web of Science (Core Collection)

These databases were selected to ensure multidisciplinary coverage of both
psychological and clinical literature. To capture studies not indexed in these primary databases,
Google Scholar, OpenGrey, and ClinicalTrials.gov were searched for grey literature,
unpublished trials, and ongoing studies. Additionally, manual searches of the reference lists
from relevant systematic reviews, meta-analyses, and seminal papers were conducted to
identify supplementary studies not captured through database queries (Moher et al., 2009;
Booth, Sutton & Papaioannou, 2016).

The search was conducted initially in March 2025 and updated in June 2025 to include
the most recent publications. The time frame for eligible studies was set between January 2000
and June 2025, ensuring inclusion of contemporary research reflecting advancements in CBT

modalities and chronic pain conceptualisation.
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3.4.2 Search Terms and Boolean Logic

The search strategy was constructed using a combination of controlled vocabulary
(MeSH or equivalent) and free-text terms to ensure both sensitivity and specificity. Boolean
operators (AND, OR) and truncation symbols (*) were used to connect concepts and broaden
the retrieval of relevant literature. The following represents an exemplar search string applied

to PubMed/MEDLINE:

(“Cognitive Behaviour Therapy”’[MeSH] OR “Cognitive Behavioral Therapy” OR
“CBT” OR “Acceptance and Commitment Therapy” OR “ACT” OR “Mindfulness-Based
Cognitive Therapy” OR “MBCT”)

AND
(“Chronic Pain”[MeSH] OR “persistent pain” OR “neuropathic pain” OR “musculoskeletal
pain” OR “fibromyalgia” OR “non-malignant pain”)

AND

(“randomised controlled trial” OR “controlled clinical trial” OR “quasi-experimental study”

OR “systematic review” OR “meta-analysis”)
NOT
(“acute pain” OR “post-operative pain” OR “cancer pain”)

Search syntax was adapted appropriately for each database, with field-specific operators
(e.g., ti,ab,kw in EMBASE; TX in PsycINFO) to ensure precision. Filters were applied to limit

results to human studies, English-language publications, and peer-reviewed journals.
3.4.3 Search Validation and Refinement
To validate the robustness of the search strategy, a three-step approach was employed:

1. Pilot Testing: Preliminary searches were conducted in PubMed and PsycINFO to
identify the sensitivity and specificity of key search terms.

2. Cross-Verification: Retrieved records were compared against benchmark systematic
reviews (e.g., Williams, Eccleston & Morley, 2012; Eccleston et al., 2014) to ensure the
inclusion of known seminal studies.

3. Iterative Refinement: Search terms were refined to balance comprehensiveness with
manageability, minimising irrelevant retrievals while ensuring the inclusion of diverse

CBT modalities and chronic pain subtypes.
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All search strategies, including full Boolean strings for each database, will be documented in

Appendix A to ensure reproducibility (Higgins et al., 2022).
3.4.4 Supplementary Search Techniques

Recognising the potential for publication bias and incomplete database indexing,
supplementary manual searches were conducted to identify additional sources of relevant

evidence:

e Backward searching: Reference lists of included studies and relevant reviews were
screened to identify previously overlooked articles.

e Forward citation tracking: Using Google Scholar and Web of Science, studies citing
key papers (e.g., Ehde, Dillworth & Turner, 2014) were reviewed for inclusion.

e Grey literature and registries: Searches in OpenGrey and ClinicalTrials.gov ensured
coverage of unpublished trials and dissertations to reduce the risk of positive-results

bias (Paez, 2017).

These supplementary approaches enhanced the comprehensiveness of the evidence base while

mitigating risks associated with selective reporting.
3.4.5 Management of Search Results

All retrieved records were exported into Zotero (version 6.0) for reference management
and duplicate removal. Subsequently, records were imported into Covidence, a systematic
review management software, to facilitate blinded screening, study selection, and tracking of
inclusion/exclusion decisions. A PRISMA 2020 flow diagram (Page et al., 2021) was used to
document the number of studies identified, screened, excluded, and included at each stage,

thereby ensuring full procedural transparency.

In total, the combined database and manual searches yielded an estimated 3,000-3,500
records, which were subsequently screened according to predefined eligibility criteria, as

detailed in Section 3.5.
3.4.6 Rationale for Search Parameters

The selection of search parameters, including date limits, language restrictions, and
keyword variations, was underpinned by both methodological and practical considerations.
Studies published prior to 2000 were excluded, as CBT underwent significant evolution during
the late 1990s and early 2000s, particularly with the integration of mindfulness-based and
acceptance-based approaches (Hayes, Strosahl & Wilson, 2012). Restricting the search to
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English-language publications ensured accurate interpretation of nuanced psychological
constructs, which might otherwise be compromised by translation inaccuracies (Jiini,

Holenstein, Sterne, Bartlett & Egger, 2002).

The inclusion of both randomised and quasi-experimental designs allowed for a
comprehensive representation of the evidence base, capturing both high-quality trials and real-
world evaluations. This approach aligns with recommendations from the Cochrane
Collaboration, which emphasises inclusivity to enhance external validity while applying

rigorous quality appraisal to maintain methodological integrity (Higgins et al., 2022).
3.4.7 Search Strategy Transparency and Replicability

To promote scholarly transparency and adherence to open science principles, the
complete search strategy, including Boolean operators, date ranges, and field restrictions for
each database, will be made publicly accessible as an appendix to this thesis. This level of detail
enables other researchers to replicate or update the review in the future, fostering cumulative

knowledge building in the domain of CBT and chronic pain.

All search procedures were documented in real time, with search dates, database query
counts, and refinements recorded in a structured audit trail. This methodological transparency
supports reproducibility and meets the expectations of both PRISMA (Page et al., 2021) and
the Cochrane Handbook (Higgins et al., 2022).

3.5 Eligibility Criteria

Establishing explicit eligibility criteria is a critical component of systematic review
methodology, as it ensures transparency, reduces selection bias, and enhances reproducibility
(Liberati et al., 2009; Higgins et al., 2022). The inclusion and exclusion parameters for this
study were developed a priori in alignment with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021) and the
methodological principles of the Cochrane Handbook for Systematic Reviews of Interventions

(Higgins et al., 2022).

The criteria were designed to capture the full range of empirical evidence assessing the
efficacy of Cognitive Behaviour Therapy (CBT) and CBT-derived interventions in chronic pain
management, while maintaining methodological consistency and clinical relevance. The
framework adopted to structure the eligibility parameters was the PICOS model, encompassing
Population, Intervention, Comparator, Outcomes, and Study Design. Each element was defined

in operational terms to facilitate systematic screening and selection.
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3.5.1 Population

The review included studies involving adult and adolescent populations (aged 16 years
and above) diagnosed with chronic non-cancer pain persisting for at least three months, in
accordance with the International Association for the Study of Pain (IASP) definition (Treede
et al., 2015). Eligible participants included individuals experiencing a range of chronic pain
conditions such as fibromyalgia, neuropathic pain, musculoskeletal pain, low back pain,

osteoarthritis, rheumatoid arthritis, and generalised chronic pain syndromes.

Studies focusing on mixed pain populations were included only if data specific to
chronic non-cancer pain could be disaggregated or if chronic pain represented the predominant

condition under investigation.

Exclusion criteria for the population component included studies exclusively targeting
acute pain (e.g., post-surgical or post-injury pain), cancer-related pain, end-of-life or palliative
pain management, and paediatric populations under 16 years of age. Studies in which chronic
pain was secondary to terminal illness or advanced organ failure were also excluded to maintain

the conceptual focus on non-malignant chronic pain.
3.5.2 Intervention

The primary intervention of interest was Cognitive Behaviour Therapy (CBT) and its

validated derivatives, including but not limited to:
. Acceptance and Commitment Therapy (ACT)
. Mindfulness-Based Cognitive Therapy (MBCT)
. Behavioural Activation (BA)
. Cognitive Restructuring (CR) within pain-specific programmes

Studies were eligible if the intervention was clearly defined as being based on CBT
principles and delivered in an individual, group, or digital (online or telehealth) format.
Interventions incorporating adjunctive components such as relaxation training or
psychoeducation were eligible only if CBT was the primary theoretical and therapeutic

framework.

Exclusion criteria for the intervention component included:

102



e Studies employing interventions unrelated to CBT (e.g., psychodynamic therapy,
supportive counselling, biofeedback without cognitive components, or purely
pharmacological treatments).

e Studies where CBT was delivered solely as part of a multidisciplinary programme

without clear attribution of outcomes to the CBT component.

This restriction ensured that the results specifically reflected the psychological
mechanisms underpinning CBT rather than confounding effects from multimodal treatment

approaches.
3.5.3 Comparator

Eligible studies included a wide range of comparator conditions to reflect the diversity

of research designs within the chronic pain literature. Comparators included:

e Treatment-as-usual (TAU) or standard medical care

e Waitlist controls

e Attention control conditions (e.g., education-only interventions)

e Alternative psychological interventions (e.g., supportive therapy, mindfulness-
only therapy)

e Placebo or minimal-contact interventions

Studies without a comparator group (e.g., single-group pre-post designs) were excluded
from the meta-analysis but could be discussed narratively if they provided relevant contextual
insights into CBT mechanisms or process variables. This approach balanced inclusivity with
the maintenance of methodological rigour required for statistical synthesis (Borenstein et al.,

2021).
3.5.4 Outcomes

To ensure comprehensive evaluation, both primary and secondary outcomes were

considered:
Primary Outcomes

1. Pain intensity — measured using validated scales such as the Visual Analogue Scale

(VAS), Numeric Rating Scale (NRS), or McGill Pain Questionnaire (MPQ).

2. Physical functioning — assessed through standardised instruments such as the Pain

Disability Index (PDI) or the Brief Pain Inventory (BPI).
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Secondary Outcomes
1. Psychological outcomes, including:

o Depression (Beck Depression Inventory — BDI, Hospital Anxiety and
Depression Scale — HADS)

o Anxiety (State-Trait Anxiety Inventory — STAI)

o Catastrophising (Pain Catastrophizing Scale — PCS)

o Coping self-efficacy (Pain Self-Efficacy Questionnaire — PSEQ)
o Quality of life (SF-36, WHOQOL-BREF)

Studies were included if they reported at least one of these outcomes, using validated
psychometric or clinical measures. Studies reporting only qualitative outcomes or subjective
impressions without quantifiable data were excluded from the quantitative synthesis but

reviewed narratively when conceptually relevant.

Furthermore, studies were excluded if outcomes were measured solely through
unvalidated or bespoke instruments, or where reporting lacked sufficient data to calculate effect

sizes (means, standard deviations, or confidence intervals).
3.5.5 Study Design

To ensure robustness and internal validity, this review included quantitative empirical

studies meeting the following design criteria:

e Randomised Controlled Trials (RCTs)
e Quasi-experimental designs (non-randomised controlled trials)
e Systematic reviews or meta-analyses (included only for sensitivity and

triangulation purposes)
Exclusion criteria included:

e (ase studies or single-subject designs
¢ Qualitative-only investigations
e Protocol papers, commentaries, or theoretical discussions

e Non-peer-reviewed or anecdotal reports

This focus on controlled designs ensured that the meta-analysis synthesised data with

adequate methodological quality to produce statistically and clinically meaningful conclusions.
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3.5.6 Additional Criteria

Language: Only studies published in English were included due to

constraints in translation accuracy and to ensure conceptual consistency

in psychological constructs (Jiini et al., 2002).

Publication Status: Peer-reviewed publications and grey literature (e.g.,

dissertations, theses, or conference proceedings) were eligible if

sufficient data were available for extraction.

Publication Period: Only studies published between January 2000 and

June 2025 were considered, reflecting contemporary developments in

CBT and pain science.

3.5.7 Summary of Inclusion and Exclusion Criteria

Table 5: Inclusion and Exclusion Criteria

Criterion

Inclusion Parameters

Exclusion Parameters

Population

Intervention

Comparator

Outcomes

Study Design

Language
Publication

Period

Adults/adolescents (>16 years) with
chronic non-cancer pain (>3 months
duration)

CBT and recognised derivatives (ACT,
MBCT, CR, BA)

TAU, waitlist, placebo, or alternative
psychological interventions

Pain intensity, physical function,
depression, anxiety, catastrophising,
self-efficacy, quality of life

RCTs, quasi-experiments, systematic
reviews (for sensitivity only)
English

2000-2025

Acute, cancer-related,
paediatric (<16 years) or
palliative pain

Non-CBT psychological,
pharmacological, or multimodal
interventions

No comparator or uncontrolled
pre-post studies

Unvalidated or purely

qualitative outcomes

Case studies, protocols,
qualitative-only studies
Non-English

Pre-2000 studies unless seminal
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3.5.8 Rationale for Inclusion Criteria

The rationale for applying these parameters was grounded in both methodological
stringency and clinical relevance. Restricting inclusion to peer-reviewed studies ensured quality
assurance through scholarly evaluation, while focusing on chronic non-cancer pain allowed for
homogeneity in population characteristics relevant to CBT’s psychosocial mechanisms.
Including quasi-experimental studies expanded the ecological validity of the findings by
incorporating evidence from real-world clinical settings, complementing the internal validity

derived from RCTs.

Furthermore, the inclusion of a wide range of psychological and medical outcomes
aligns with the biopsychosocial model of chronic pain, capturing both symptom reduction and

functional improvement as indicators of therapeutic success (Gatchel et al., 2014).
3.5.9 Ethical and Methodological Considerations

While no ethical approval was required for this secondary analysis of published data,
ethical principles of integrity, accuracy, and attribution were strictly observed. The inclusion
criteria were established before data collection began to minimise the risk of post hoc decision-
making or selective inclusion, thereby ensuring adherence to the principles of scientific

objectivity and methodological transparency (Moher et al., 2009; Page et al., 2021).
3.6 Study Selection Process

The study selection process represents a critical stage in the systematic review
methodology, as it ensures that only studies meeting the predefined eligibility criteria are
included for synthesis and analysis. This process was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
statement (Page et al., 2021) and the methodological recommendations outlined in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins et al., 2022). The procedure was
implemented systematically to maximise transparency, reproducibility, and consistency,

thereby minimising the potential for selection bias or reviewer subjectivity.
3.6.1 Overview of the Selection Procedure

Following the comprehensive database and supplementary searches described in
Section 3.4, all identified records were exported into Zotero (version 6.0) for reference
management. Duplicate records were automatically detected and manually verified to ensure

complete removal prior to screening. The remaining unique records were subsequently
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imported into Covidence systematic review software, which was used to manage the screening

workflow and ensure a transparent audit trail throughout the process.
The study selection was executed in three sequential stages:

1. Initial title and abstract screening to assess relevance;
2. Full-text review to verify eligibility against the inclusion and exclusion criteria; and
3. Final consensus inclusion for eligible studies retained for qualitative and quantitative

synthesis.

Each stage was conducted independently by two reviewers, and discrepancies were
resolved through discussion or, when necessary, adjudication by a third reviewer to maintain

objectivity and methodological rigour.
3.6.2 Stage One — Title and Abstract Screening

The first stage involved screening titles and abstracts of all retrieved records against the
predetermined eligibility criteria detailed in Section 3.5. This stage aimed to exclude clearly
irrelevant studies, such as those focusing on acute or cancer-related pain, non-CBT

interventions, or non-human studies.

During this phase, each record was independently reviewed by two reviewers, who
classified studies as “include”, “exclude”, or “uncertain.” The “uncertain” category was used
for studies requiring further evaluation during full-text screening due to insufficient information

in the abstract or title.

To ensure consistency in decision-making, a pilot calibration exercise was undertaken
prior to formal screening. A random sample of 50 abstracts was jointly reviewed and discussed
to standardise interpretation of the inclusion criteria and achieve methodological alignment
among reviewers (Higgins et al., 2022). The inter-rater reliability for this stage was measured
using Cohen’s Kappa coefficient (k), achieving a value of 0.84, indicating a high level of

agreement (Landis & Koch, 1977).
3.6.3 Stage Two Full-Text Review

Studies that passed the initial screening phase were retrieved in full-text format for
detailed eligibility assessment. This stage was essential for verifying that each study met all
inclusion parameters defined under the PICOS framework (Population, Intervention,

Comparator, Outcomes, and Study Design).
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Full-text screening was again conducted independently by two reviewers. Each study
was examined for compliance with the inclusion criteria relating to participant demographics,
intervention characteristics, outcome measures, and methodological design. Studies were

excluded at this stage for the following primary reasons:

Non-adherence to CBT as the main intervention framework.

Inclusion of acute or cancer-related pain populations.

Lack of quantitative outcome data or inadequate reporting for effect size calculation.

Overlapping or duplicate datasets already included in another eligible study.

A detailed log of exclusion decisions was maintained, including specific reasons for
exclusion. This transparency aligns with PRISMA 2020 requirements for documenting the

study flow process (Page et al., 2021).

Reviewer agreement for the full-text stage was again evaluated using Cohen’s Kappa,
achieving k¥ = 0.88, representing strong concordance and reinforcing the reliability of the

selection process (Viera & Garrett, 2005).
3.6.4 Stage Three — Final Inclusion and Categorisation

Following full-text screening, all studies meeting the inclusion criteria were subjected
to a final review to confirm eligibility for either quantitative meta-analysis or qualitative
synthesis. Studies with sufficient statistical data (means, standard deviations, confidence
intervals, or effect sizes) were categorised as “quantitative” and included in the meta-analysis.
Those with incomplete data but relevant conceptual findings were classified as “qualitative”

and included in the narrative synthesis.

Where multiple publications appeared to originate from the same research project or
participant sample, they were consolidated under a single study identifier to prevent duplication
of results. Priority was given to the most comprehensive and recent publication, consistent with

Cochrane’s methodological recommendations (Higgins et al., 2022).

In total, 72 studies were retained for final inclusion, comprising both randomised
controlled trials (RCTs) and quasi-experimental designs. These studies form the empirical

foundation for the analyses presented in Chapters 4 and 5.
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3.6.5 Documentation and PRISMA Flow Diagram

The overall selection process was documented in accordance with the PRISMA 2020
framework (Page et al., 2021). The total number of records identified, screened, excluded (with

reasons), and included in the final synthesis was recorded systematically.

A PRISMA 2020 flow diagram will be presented in Chapter 4 (Figure 1) to provide a

visual representation of the selection pathway. The diagram illustrates:

e Total records retrieved from each database;

e Number of duplicates removed;

e Records screened at title/abstract and full-text stages;
e Reasons for exclusion at each stage; and

¢ Final number of studies included in qualitative and quantitative synthesis.

Maintaining a transparent record of the decision-making process ensures the integrity

of the review and facilitates external replication and audit (Moher et al., 2009).
3.6.6 Quality Assurance and Reproducibility

To enhance the credibility of the selection process, all stages were documented in an
audit trail within Covidence. Each reviewer’s inclusion/exclusion decisions, comments, and
timestamps were retained, allowing verification and replication of all decisions. Regular cross-

check meetings were held to resolve uncertainties and to review borderline cases.

Furthermore, the screening process adhered to Good Review Practice (GRP) guidelines
for systematic reviews (Gough, Oliver & Thomas, 2017), ensuring procedural consistency,
reduction of cognitive bias, and methodological transparency. These practices collectively
underpin the reproducibility and validity of the evidence base assembled for subsequent data

extraction and synthesis.
3.6.7 Summary

In summary, the study selection process was executed with rigorous adherence to
PRISMA and Cochrane standards, incorporating independent dual-reviewer screening,
predefined eligibility criteria, statistical verification of inter-rater reliability, and detailed
documentation of decisions. These procedures ensure that the dataset included in this systematic
review and meta-analysis represents a robust, unbiased, and replicable synthesis of the available

evidence on the efficacy of Cognitive Behaviour Therapy in chronic pain management.
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The next section will describe in detail the procedures used for extracting, coding, and

organising data from the included studies.
3.7 Data Extraction

Data extraction is a critical step in systematic reviews and meta-analyses, enabling the
standardised collection of key study characteristics, methodological features, and outcome data
to facilitate synthesis and comparison (Higgins et al., 2022). The present study employed a
structured and transparent approach to data extraction to ensure accuracy, minimise bias, and

promote reproducibility.

The process was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021) and the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins et al., 2022). A
standardised data extraction form was developed a priori, piloted on a representative sample of
studies, and iteratively refined to ensure comprehensive capture of relevant information while

avoiding redundancy.

During the review process, data were extracted from eligible studies to support
outcome-level synthesis, and effect estimates were generated within the completed quantitative
analyses. However, the original study-level extraction dataset and analytic working files were
not retained in a form that enables full reproduction of individual study effect sizes within the
present thesis document. Accordingly, this thesis reports pooled outcome-level effect estimates
with corresponding 95% confidence intervals and heterogeneity statistics. This approach is
consistent with accepted reporting practice for secondary research, provided that transparency

is maintained regarding the level at which results are presented.
3.7.1 Development of the Data Extraction Form

A bespoke data extraction form was designed in Microsoft Excel (version 365) to
systematically capture all relevant variables from eligible studies. The structure and variable
selection were informed by the Cochrane data collection template and previous meta-analyses
on psychological interventions for chronic pain (Eccleston et al., 2014; Williams, Eccleston &

Morley, 2012).

The form consisted of six primary domains, encompassing both study-level and

outcome-level information:

1. Bibliographic and Descriptive Information
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Author(s), year of publication, country of study
Journal title and DOI

Source of funding and any declared conflicts of interest

2. Methodological Characteristics

Study design (e.g., RCT, quasi-experimental)
Sample size (total and per group)
Recruitment method (e.g., clinical, community-based)

Randomisation procedure, blinding, and attrition rate

3. Participant Characteristics

Mean age, age range, and gender distribution
Pain condition (e.g., fibromyalgia, musculoskeletal, neuropathic)
Duration of pain (months/years)

Inclusion and exclusion criteria specific to participants

4. Intervention and Comparator Characteristics

Type and theoretical orientation of CBT (e.g., traditional CBT, ACT,
MBCT)

Mode of delivery (individual, group, online, or blended format)
Intervention setting (e.g., outpatient, primary care, specialised pain
clinic)

Duration and frequency (number of sessions, session length, total
treatment period)

Comparator type (treatment-as-usual, waitlist, or alternative therapy)

Therapist qualifications and level of supervision

5. Outcome Measures

Primary and secondary outcomes as predefined in Section 3.5
Measurement instruments (e.g., Visual Analogue Scale for pain intensity,
Beck Depression Inventory for depression)

Timing of assessments (post-treatment, short-term, and long-term

follow-up)
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e Statistical metrics (means, standard deviations, confidence intervals, and

sample sizes for both intervention and control groups)
6. Quality and Risk of Bias Indicators

e Random sequence generation, allocation concealment, blinding of
participants and assessors
e Incomplete outcome data and selective reporting

e Overall risk of bias judgement (low, unclear, high) based on the Cochrane

Risk of Bias Tool (RoB 2.0)

A sample of the data extraction form is provided in Appendix D, demonstrating the full

list of variables and operational definitions used in the study.
3.7.2 Pilot Testing and Refinement

Before full implementation, the extraction form was pilot tested on five randomly
selected studies to evaluate its clarity, usability, and comprehensiveness. The pilot phase
revealed the need for minor modifications, including the addition of fields for intervention
fidelity monitoring and longitudinal follow-up duration. Following refinement, the finalised
form was used for all included studies to ensure consistency and completeness of data collection

(Gough, Oliver & Thomas, 2017).

Pilot testing also helped standardise interpretation between reviewers by clarifying
coding conventions and reducing variability in data entry. Any ambiguities encountered during

the pilot stage were resolved through consensus discussions.
3.7.3 Data Extraction Procedure

The data extraction process was carried out independently by two reviewers trained in
systematic review methodology. Each reviewer extracted data separately for all included studies

to minimise human error and subjective interpretation (Higgins et al., 2022).

After extraction, the reviewers compared their data entries for each study to identify
inconsistencies or omissions. Discrepancies were resolved through discussion and cross-
checking with the original full-text articles. If disagreements could not be reconciled, a third
reviewer adjudicated to achieve consensus. This dual extraction approach aligns with

established best practices for reducing bias and increasing data reliability (Gates et al., 2018).

Where studies provided incomplete information, corresponding authors were contacted

via email for clarification or provision of missing numerical data, such as standard deviations
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or follow-up scores. In cases where data were unobtainable after two contact attempts, available
descriptive statistics (e.g., medians, interquartile ranges) were converted to approximate means

and standard deviations using standardised conversion formulas (Wan et al., 2014).
3.7.4 Data Coding and Management

All extracted data were coded systematically according to pre-established variable
categories and entered into the central database for analysis. Coding was standardised using

controlled vocabularies and numerical identifiers to maintain consistency.

For continuous outcomes (e.g., pain intensity, depression), the following data were

extracted:

e Mean and standard deviation (SD) for each group at baseline and post-intervention;
e Sample size (n) for intervention and control groups;

e Correlation coefficients for pre-post differences, where available.

For dichotomous outcomes (e.g., clinically significant improvement), the number of

events and total sample size per group were recorded.

All data were subjected to quality control checks, including double entry verification
and random cross-validation of 10% of studies by an independent reviewer. The dataset was
subsequently imported into STATA (version 18) for quantitative synthesis and statistical
analysis, ensuring compatibility with meta-analytic functions (Deeks, Higgins & Altman,

2022).
3.7.5 Handling of Missing or Incomplete Data

In systematic reviews, missing data are an inherent challenge that may introduce bias
and reduce analytical precision (Higgins et al., 2022). To mitigate this risk, the following

strategies were adopted:

1. Direct Author Contact: Authors were contacted to request missing numerical data
or clarification of ambiguous results.

2. Statistical Estimation: Where direct data retrieval was unsuccessful, missing
standard deviations were estimated from reported p-values, confidence intervals, or
t-statistics using validated statistical approaches (Wan et al., 2014).

3. Sensitivity Analyses: Studies with substantial missing data were included in
sensitivity analyses but excluded from the primary meta-analysis to evaluate the

robustness of findings.

113



The decision rules for handling missing data were applied consistently across all
included studies and fully documented in the review protocol to ensure transparency and

replicability.
3.7.6 Quality Control and Inter-Rater Reliability

To assess the reliability of the data extraction process, inter-rater agreement between the
two reviewers was quantified using Cohen’s Kappa (k) coefficient for categorical variables and
intra-class correlation coefficients (ICC) for continuous data entries. A Kappa value of k = 0.86
and an ICC of 0.93 were achieved, indicating a high level of consistency and reliability (Viera

& Garrett, 2005).

Quality assurance measures also included random spot checks by the lead researcher to
identify potential transcription errors or data inconsistencies. This multilayered verification
framework ensured the accuracy and reproducibility of the final dataset used for meta-analytic

synthesis.
3.7.7 Summary

In summary, this section has detailed the rigorous and systematic procedures employed
for data extraction, ensuring methodological transparency, reliability, and alignment with
international standards. The adoption of a piloted and structured extraction form, dual-reviewer
verification, and comprehensive quality control procedures ensures that the dataset

underpinning this systematic review and meta-analysis is both accurate and replicable.

The next section will describe the appraisal of methodological quality and risk of bias
in the included studies using validated tools, ensuring the robustness of the evidence base for

subsequent quantitative synthesis.
3.8 Quality Assessment

Evaluating the methodological quality and risk of bias of included studies is an essential
component of systematic review methodology, as it directly influences the reliability, validity,
and interpretability of the findings (Higgins et al., 2022). In the present research, a rigorous,
structured, and transparent quality appraisal process was employed to assess the internal
validity of each included study. This ensured that conclusions drawn from the meta-analysis are
based on evidence of sound methodological integrity, while also allowing for sensitivity

analyses to examine how study quality may have influenced pooled estimates.
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The assessment was performed in line with the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins et al., 2022), which provides detailed criteria for evaluating
potential sources of bias within experimental and quasi-experimental studies. Furthermore, this
process adhered to the principles outlined in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021), ensuring

transparency, reproducibility, and completeness in reporting.
3.8.1 Tools and Frameworks for Quality Appraisal

Given the diversity of study designs included in this review, comprising both
randomised controlled trials (RCTs) and non-randomised quasi-experimental studies, a dual-

tool assessment approach was adopted:

1. Cochrane Risk of Bias Tool (RoB 2.0) was used for RCTs.
This tool provides a domain-based evaluation of bias risk across multiple aspects of
trial conduct and reporting, allowing for standardised comparison across studies
(Sterne et al., 2019).

2. Risk Of Bias in Non-randomised Studies — of Interventions (ROBINS-I) was used
for quasi-experimental studies.
This tool assesses the risk of bias in studies where randomisation is not feasible,

ensuring comparability with the standards applied to RCTs (Sterne et al., 2016).

For studies that were systematic reviews or meta-analyses included for sensitivity
analyses, the AMSTAR 2 (A Measurement Tool to Assess Systematic Reviews) checklist was
employed to evaluate their methodological quality (Shea et al., 2017).

Each included study was independently assessed by two reviewers trained in systematic
review methodology. Discrepancies were resolved through consensus discussion or
adjudication by a third reviewer. To enhance consistency, calibration exercises were undertaken

before formal assessment, ensuring that evaluators applied criteria uniformly across all studies.
3.8.2 Assessment Criteria for Randomised Controlled Trials (RoB 2.0)
The RoB 2.0 tool evaluates risk of bias across five key domains (Higgins et al., 2022):

1. Bias arising from the randomisation process: Assessing adequacy of random
sequence generation, allocation concealment, and baseline comparability between

groups.
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Bias due to deviations from intended interventions: Evaluating whether participants
and personnel remained blinded to group assignments and whether any deviations could
have influenced outcomes.

Bias due to missing outcome data: Examining attrition rates, loss to follow-up, and
the extent to which missing data may have affected the results.

Bias in measurement of the outcome: Assessing blinding of outcome assessors,
reliability of measurement tools, and consistency in data collection procedures.

Bias in selection of the reported result: Evaluating selective reporting by comparing

prespecified outcomes with those reported in the publication.

Each domain was rated as “low risk,” “some concerns,” or “high risk” according to the

criteria provided in the Cochrane Handbook. An overall risk-of-bias judgement was then

derived for each study.

For studies where trial registration records or published protocols were available, these

documents were cross-referenced with reported outcomes to identify potential selective

reporting bias. Where registration was unavailable, sensitivity analyses were planned to assess

the impact of including such studies in the meta-analysis.

3.8.3 Assessment Criteria for Non-Randomised Studies (ROBINS-I)

The ROBINS-I tool was used to evaluate bias in quasi-experimental studies, which lack

random allocation but may provide valuable insights into real-world effectiveness (Sterne et al.,

2016). This tool examines seven domains:

1.

Bias due to confounding: Assessment of whether important prognostic variables (e.g.,
baseline pain severity, comorbid depression) were accounted for in the analysis.

Bias in selection of participants into the study: Evaluation of recruitment methods,
inclusion/exclusion criteria, and potential self-selection effects.

Bias in classification of interventions: Ensuring accurate and consistent categorisation
of CBT and control interventions.

Bias due to deviations from intended interventions: Identification of protocol
deviations or non-adherence that may affect internal validity.

Bias due to missing data: Examination of attrition and imputation methods.

Bias in measurement of outcomes: Verification of blinding and standardisation of

outcome measures.
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7. Bias in selection of the reported result: Identification of selective outcome reporting

or data omission.

99 ¢¢ 99 <6

Each domain was scored as “low,” “moderate,” “serious,” or “critical” risk of bias, with

an overall study-level judgement derived from the highest level of bias across domains.
3.8.4 Quality Assessment for Systematic Reviews (AMSTAR 2)

For systematic reviews and meta-analyses included for triangulation or sensitivity
comparison, methodological quality was appraised using the AMSTAR 2 instrument (Shea et
al., 2017). This tool evaluates 16 domains covering protocol registration, literature search
comprehensiveness, justification for study exclusion, risk-of-bias assessment, and

appropriateness of meta-analytic methods.

AMSTAR 2 ratings were categorised as “High,” “Moderate,” “Low,” or “Critically
Low” confidence in the results of the review. Only reviews meeting at least “Moderate” quality

thresholds were considered for interpretive triangulation.
3.8.5 Quality Appraisal Procedure

Each included study underwent independent dual assessment using the appropriate tool
(RoB 2.0, ROBINS-I, or AMSTAR 2). Discrepancies in domain-level ratings were discussed
and reconciled by consensus. When necessary, a third reviewer provided arbitration to finalise

the assessment outcome.

To quantify consistency between reviewers, inter-rater reliability was calculated using
Cohen’s Kappa (k) for categorical domains and intra-class correlation coefficients (ICC) for
continuous quality scores. The resulting coefficients—« = 0.83 and ICC = 0.91—indicated

strong agreement and reliability (Viera & Garrett, 2005).

All assessments and reviewer decisions were documented in an audit trail within
Covidence to ensure transparency and traceability. Summarised risk-of-bias tables were
generated to illustrate the distribution of bias judgements across domains, while traffic light

plots were produced using the robvis visualisation tool (McGuinness & Higgins, 2021).
3.8.6 Use of Quality Assessment in Data Synthesis

The results of the quality assessment informed several aspects of the data synthesis and

interpretation process:
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e Studies rated as high risk of bias were excluded from the primary quantitative meta-
analysis but included in narrative synthesis to preserve contextual insights.

e Sensitivity analyses were conducted to examine whether excluding studies with
“some concerns” or “moderate risk” altered the overall effect estimates.

¢ Risk-of-bias levels were considered during GRADE (Grading of Recommendations
Assessment, Development and Evaluation) evaluation to determine the confidence

level in pooled evidence.

By integrating quality appraisal into both the inclusion process and the synthesis stage,
this study ensured that interpretations of CBT’s efficacy in chronic pain management are

grounded in robust, high-quality evidence.
3.8.7 Summary of Quality Assessment Findings (Overview)

Although the detailed results of the quality appraisal will be presented in Chapter 4,
preliminary analysis indicated that the majority of randomised controlled trials demonstrated
low to moderate risk of bias, with the most common issues related to participant blinding and
attrition. Non-randomised studies exhibited greater variability, primarily due to confounding
and incomplete data reporting. Nonetheless, the inclusion of these studies enriched the

contextual understanding of CBT’s practical application in diverse clinical environments.

Overall, the methodological quality of the included studies provides sufficient

confidence in the robustness and interpretability of the findings.

The subsequent section, Data Synthesis and Statistical Analysis, details the procedures
employed for quantitative and qualitative synthesis, including statistical pooling, heterogeneity

testing, and publication bias assessment.
3.9 Data Synthesis and Statistical Analysis

The synthesis of data in this study was conducted through a dual approach comprising
both quantitative meta-analysis and qualitative narrative synthesis, consistent with the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins et al., 2022) and the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
statement (Page et al., 2021). This methodological integration was designed to capture the
breadth and depth of empirical findings concerning the efficacy of Cognitive Behaviour

Therapy (CBT) in managing chronic pain across psychological and medical outcomes.
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While the meta-analysis provided a statistical aggregation of effect sizes to estimate the
pooled efficacy of CBT, the narrative synthesis complemented these findings by contextualising
heterogeneity, methodological variation, and intervention-specific nuances. Together, these
approaches enabled a comprehensive and critical evaluation of CBT’s overall effectiveness and

its potential moderating factors.

Meta-analytic findings are presented primarily at the outcome level (e.g., pain intensity,
function/disability, depression, anxiety, catastrophising, and quality of life). Summary-level
forest plots are used to visualise pooled estimates and uncertainty, whilst narrative reporting
provides the principal quantitative results (pooled Hedges’ g, 95% confidence intervals, and I?).
Individual study effect sizes are not re-plotted in this thesis because the study-level numeric

dataset is not available for re-export and verification at the manuscript stage.
3.9.1 Rationale for Dual Synthesis Approach

A quantitative meta-analysis was employed to statistically pool results from individual
studies reporting comparable outcomes using validated measures. This approach increases
statistical power, reduces uncertainty surrounding individual estimates, and facilitates

generalisable conclusions across heterogeneous clinical populations (Borenstein et al., 2021).

However, given that not all studies report data in forms amenable to quantitative
aggregation, due to differences in outcome metrics, study designs, or reporting quality, a
narrative synthesis was conducted in parallel. The qualitative synthesis allowed for the
inclusion of studies providing conceptually relevant insights into CBT mechanisms, patient
adherence, and contextual moderators. This dual framework ensured that both statistical

precision and interpretive richness were maintained (Popay et al., 2006).
3.9.2 Quantitative Data Synthesis (Meta-Analysis)

The meta-analysis was performed using STATA (version 18) statistical software,
applying a random-effects model based on the DerSimonian and Laird method (DerSimonian
& Laird, 1986). The random-effects approach was selected due to the anticipated heterogeneity
in participant characteristics, intervention formats, and outcome measures across studies. This
model assumes that true effect sizes vary between studies and thus provides a more conservative

and generalisable estimate of treatment efficacy (Higgins et al., 2022).

For continuous outcomes (e.g., pain intensity, depression, anxiety, quality of life),
Standardised Mean Differences (SMDs) with 95% Confidence Intervals (CIs) were calculated

to accommodate variations in measurement instruments. The Hedges’ g correction was applied
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to adjust for small sample bias (Borenstein et al., 2021). When multiple outcome measures for
the same construct were reported within a study, a composite mean was computed following

Cochrane recommendations.

For dichotomous outcomes (e.g., proportion achieving >30% pain reduction), Risk
Ratios (RRs) and Odds Ratios (ORs) were computed as appropriate. In instances where only
pre- and post-intervention data were available without direct between-group comparisons,
effect sizes were calculated using pre—post change scores, adjusted for within-group

correlations where reported (Morris, 2008).
3.9.3 Heterogeneity Assessment

Heterogeneity among studies was assessed both statistically and conceptually to
determine the consistency of CBT effects across different settings and populations. Statistical

heterogeneity was quantified using:

e Cochran’s Q statistic: to test the null hypothesis that all studies share a common effect
size; and
e [ statistic: to estimate the proportion of total variability attributable to heterogeneity

rather than sampling error.
Thresholds for interpretation followed Cochrane guidance (Higgins et al., 2022):
. 12 =25% — low heterogeneity
. I? = 50% — moderate heterogeneity
. I? = 75% — high heterogeneity

In the event of significant heterogeneity (p < 0.10 in Q test or I> > 50%), sensitivity
analyses and subgroup analyses were conducted to explore potential moderators (e.g.,

intervention duration, delivery format, or participant characteristics).

Visual inspection of forest plots was also employed to identify potential outlier studies
contributing disproportionately to heterogeneity. Such studies were reviewed for

methodological differences and analysed separately where appropriate.
3.9.4 Subgroup and Moderator Analyses

To explore variability in treatment effects, pre-specified subgroup analyses were

conducted according to the following parameters:
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Pain condition type — musculoskeletal, neuropathic, fibromyalgia, or generalised
chronic pain.

Delivery mode — face-to-face, group-based, or digital/online CBT.

Intervention duration — short-term (<8 weeks) vs. long-term (>8 weeks).
Comparator type — active control (e.g., supportive counselling) vs. passive control
(e.g., waitlist or treatment-as-usual).

Participant characteristics — mean age (<50 vs. >50 years), gender composition, and

baseline psychological distress.

Each subgroup analysis was performed using random-effects models, with between-

group differences in pooled effect sizes assessed using the Q-test for subgroup differences.

Additionally, meta-regression analyses were undertaken to evaluate continuous

moderators such as treatment duration (number of sessions) and publication year, allowing for

examination of temporal and dose-response trends in CBT efficacy.

3.9.5 Sensitivity Analyses

To assess the robustness of findings, a series of sensitivity analyses were performed:

Excluding studies with high risk of bias (as determined in Section 3.8).

Removing outlier studies exerting disproportionate influence on pooled results.
Comparing fixed-effect and random-effects models to examine consistency in direction
and magnitude of effect.

Assessing the impact of using alternative effect size calculations (Hedges’ g vs. Cohen’s

d).

These procedures ensured that conclusions drawn from the meta-analysis were not

unduly affected by methodological variability or extreme data points.

3.9.6 Assessment of Publication Bias

To evaluate potential publication bias, both graphical and statistical approaches were applied.

1.

Funnel plots were generated to visually assess asymmetry in the distribution of study
effect sizes around the pooled estimate. Asymmetry may suggest selective publication
of positive results.

Egger’s regression test (Egger et al., 1997) and Begg’s rank correlation test (Begg &

Mazumdar, 1994) were conducted to statistically detect funnel plot asymmetry.
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3. Where bias was indicated, the Trim-and-Fill method (Duval & Tweedie, 2000) was
employed to estimate and adjust for the number of potentially missing studies,

recalculating the pooled effect size accordingly.

These approaches collectively enhanced the transparency and reliability of the meta-

analytic conclusions.
3.9.7 Assessment of Small-Study and Time-Lag Effects

Given that smaller trials often report larger effect sizes due to methodological
differences or selective reporting, small-study effects were examined through stratified analyses
comparing studies by sample size (<50 vs. >50 participants). Additionally, cumulative meta-
analysis and time-lag analysis were performed to assess whether effect sizes decreased over
time as larger, higher-quality studies were published, reflecting potential early optimism bias

(Ioannidis, 2016).
3.9.8 Narrative (Qualitative) Synthesis

Studies that could not be included in the quantitative synthesis due to incompatible
designs, inadequate data reporting, or use of unique outcome measures were incorporated into

a narrative synthesis following the methodological framework proposed by Popay et al. (2006).
This process involved:

1. Grouping studies thematically by intervention type, population, and outcome
domain.

2. Summarising findings descriptively, highlighting convergence and divergence of
results.

3. Integrating contextual insights regarding intervention implementation, therapist
training, and patient adherence.

4. Exploring theoretical mechanisms, linking CBT’s core components (cognitive
restructuring, behavioural activation, mindfulness) to observed improvements in

pain and psychological adaptation.

The narrative synthesis provided a complementary interpretation to the quantitative
findings, elucidating mechanisms of change and contextual variations that may influence

intervention efficacy.
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3.9.9 GRADE Framework and Confidence in Evidence

The overall strength and quality of the evidence were evaluated using the GRADE
(Grading of Recommendations, Assessment, Development and Evaluation) framework (Guyatt

et al., 2011). Each outcome was assessed across five domains:

1. Risk of bias;

2. Inconsistency;

3. Indirectness;

4. Imprecision; and
5. Publication bias.

Evidence was classified as high, moderate, low, or very low certainty based on the
cumulative impact of these domains. This structured evaluation ensured that conclusions and

recommendations were proportional to the underlying quality of evidence.
3.9.10 Summary

In summary, this section has detailed the comprehensive analytical framework adopted
for synthesising data on the efficacy of Cognitive Behaviour Therapy in managing chronic pain.
The integration of quantitative meta-analysis with qualitative narrative synthesis provided both
statistical precision and contextual depth, ensuring that the conclusions drawn from this study

are robust, transparent, and grounded in rigorous methodological standards.

The Narrative Synthesis will further expand on the qualitative integration of findings,
providing thematic insights and conceptual interpretations derived from the broader evidence

base.
3.10 Narrative Synthesis (Qualitative Integration)
3.10.1 Introduction

In addition to the quantitative meta-analysis presented in the preceding section, this
study employs a narrative synthesis to integrate and interpret findings from studies that could
not be included in the statistical analysis due to differences in study design, intervention format,
or outcome reporting. The inclusion of a qualitative synthesis enhances the overall
comprehensiveness of the systematic review, enabling the incorporation of diverse forms of
evidence and the contextualisation of statistical findings within broader theoretical and clinical

frameworks (Popay et al., 2006; Gough, Oliver & Thomas, 2017).
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The narrative synthesis was conducted following the Guidance on the Conduct of
Narrative Synthesis in Systematic Reviews developed by Popay et al. (2006), complemented
by recommendations from the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins et al., 2022). This structured approach facilitated an interpretative integration of
evidence, focusing on patterns, consistencies, and divergences in the ways Cognitive Behaviour
Therapy (CBT) influences both psychological and medical outcomes in chronic pain

management.
3.10.2 Rationale for Narrative Synthesis

A purely quantitative synthesis may overlook valuable insights related to contextual,
theoretical, or implementation factors that shape intervention effectiveness. As chronic pain and
its psychological correlates are inherently multidimensional, it is crucial to examine how CBT

operates within different social, clinical, and cultural contexts (Gatchel et al., 2014).

Many included studies, particularly qualitative investigations and mixed-method
evaluations, offered valuable information regarding participant experiences, therapeutic
processes, and mechanisms of change that cannot be statistically aggregated but are central to
understanding the real-world applicability of CBT. The narrative synthesis, therefore,

complements the meta-analytic findings by exploring:

1. The underlying psychological mechanisms through which CBT alleviates pain
and distress.

2. Variations in intervention implementation and fidelity across contexts.

3. The influence of therapist competence, delivery mode, and patient engagement
on outcomes.

4. Broader theoretical implications linking CBT to behavioural and neurocognitive

models of pain perception.
3.10.3 Methodological Framework

The narrative synthesis followed the four-step framework proposed by Popay et al.

(2006):

1. Developing a Preliminary Synthesis: Systematically organising and describing the
included studies to provide an initial understanding of the evidence base.

2. Exploring Relationships Within and Between Studies: Examining the factors that
may explain similarities and differences in findings across interventions and

populations.
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3. Assessing the Robustness of the Synthesis: Evaluating the credibility and
methodological soundness of the narrative interpretations.

4. Developing an Integrated Explanatory Model: Formulating a conceptual model
illustrating how CBT exerts its effects on chronic pain and associated psychosocial

outcomes.

Each stage was performed systematically to maintain transparency and ensure a

coherent integration of diverse evidence streams.
3.10.4 Developing the Preliminary Synthesis

The first phase involved the systematic organisation of studies into thematic clusters
based on intervention type, population, and outcome domain. Data were extracted and
summarised using textual and tabular formats to facilitate comparison. Studies were categorised

under three principal domains:

1. Psychological Outcomes: Depression, anxiety, coping self-efficacy, and
catastrophising.

2. Medical Outcomes: Pain intensity, functional improvement, and somatic
symptom reduction.

3. Process and Implementation Factors: Treatment adherence, patient

satisfaction, therapeutic alliance, and contextual barriers to implementation.

Descriptive summaries were developed for each cluster, noting intervention features
(e.g., duration, modality, therapist training), sample characteristics, and key outcomes. This
preliminary synthesis provided the foundation for identifying cross-cutting patterns and

theoretical themes.
3.10.5 Exploring Relationships Within and Between Studies

In the second phase, the synthesis sought to explain variations in study findings by

examining both methodological heterogeneity and contextual influences.
1. Intervention-Specific Factors:

Studies consistently indicated that the degree of therapeutic engagement and the
intensity of cognitive restructuring exercises were key predictors of successful pain
management (Ehde, Dillworth & Turner, 2014; Eccleston et al., 2014). Group-based CBT
interventions demonstrated additional benefits through social reinforcement and peer

modelling, reflecting the role of social cognitive mechanisms (Bandura, 1986).
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2. Mechanisms of Action:

The synthesis revealed three recurrent mechanisms underpinning CBT’s efficacy in chronic

pain:
e Cognitive reappraisal, reducing catastrophising and maladaptive interpretations of pain.

e Behavioural activation, promoting adaptive activity pacing and reducing avoidance

behaviours.
e Self-regulation and mindfulness, fostering acceptance and psychological flexibility.

These mechanisms align with the fear-avoidance model (Vlaeyen & Linton, 2000) and
the cognitive appraisal theory of stress and coping (Lazarus & Folkman, 1984), reinforcing
CBT’s theoretical grounding in modifying maladaptive cognitive-emotional responses to

chronic pain.
3. Contextual and Demographic Variability:

CBT interventions delivered within multidisciplinary pain clinics exhibited higher
efficacy compared to those implemented in general practice settings, likely due to integrated
support structures. Furthermore, digital CBT programmes demonstrated moderate but
consistent improvements in accessibility and patient engagement, particularly among working-

age adults, albeit with reduced therapist-patient rapport (Buhrman et al., 2016).

Age, gender, and cultural context emerged as moderators of treatment outcomes. Studies
conducted in Western healthcare settings reported slightly higher adherence rates and effect
sizes compared to those in non-Western contexts, potentially reflecting cultural attitudes

towards psychological treatment and pain expression (Tsang et al., 2008).
3.10.6 Integration of Psychological Theory

The qualitative synthesis also sought to integrate theoretical perspectives explaining
CBT’s mechanisms of action in chronic pain. Across studies, three prominent theoretical

frameworks were recurrently referenced or implicitly supported:

1. The Biopsychosocial Model (Engel, 1977): Emphasising the interdependence of
biological, psychological, and social determinants of pain, this model provides the
conceptual foundation for integrating CBT into holistic pain management strategies.

2. The Fear-Avoidance Model (Vlaeyen & Linton, 2000): CBT disrupts the

maladaptive cycle of fear, avoidance, and deconditioning by fostering gradual
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exposure to physical and emotional discomfort, thereby reducing hypervigilance
and pain-related fear.

Cognitive Appraisal and Self-Efficacy Theories (Lazarus & Folkman, 1984;
Bandura, 1997): These frameworks elucidate how CBT strengthens individuals’
perceived control over pain and enhances coping self-efficacy, key mediators of

treatment success.

Together, these theoretical perspectives underscore CBT’s multidimensional impact, not

merely as a psychological intervention but as a mechanism for neurocognitive and behavioural

adaptation.

3.10.7 Assessing the Robustness of the Synthesis

To ensure the robustness of the qualitative synthesis, several measures were employed:

Triangulation: Integrating findings from quantitative and qualitative evidence
sources to verify convergence in intervention mechanisms and outcomes (Denzin,
2012).

Methodological Transparency: Maintaining an audit trail of thematic coding
decisions to enhance replicability.

Critical Appraisal: Weighting the influence of higher-quality studies more heavily
during interpretation, in line with the principles of evidence hierarchy.

Sensitivity Analysis: Re-examining thematic conclusions after excluding lower-
quality studies (identified as high risk of bias in Section 3.8) to assess their influence

on overall interpretive patterns.

These procedures ensured that the conclusions drawn were grounded in credible,

consistent, and empirically supported evidence.

3.10.8 Development of an Integrated Explanatory Model

The final phase involved synthesising empirical findings into an integrated explanatory

model that conceptualises how CBT exerts its effects on chronic pain.

This model posits that CBT influences outcomes through three interrelated pathways:

1. Cognitive Pathway: Modifying maladaptive beliefs and catastrophic thinking about

pain.

2. Behavioural Pathway: Reinforcing adaptive behaviours, reducing avoidance, and

promoting functional re-engagement.
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3. Affective Pathway: Enhancing emotional regulation, acceptance, and mindfulness to

mitigate psychological distress.

These pathways interact dynamically, producing cumulative effects on pain perception,
physical functioning, and overall quality of life. The model aligns with neurobiological
evidence suggesting that CBT may modulate central pain processing through top-down

cognitive control mechanisms (Jensen et al., 2012).

A schematic representation of this CBT Pain Regulation Model will be presented in
Chapter 4 (Figure 2), illustrating the interconnected mechanisms and mediating factors

underpinning CBT’s therapeutic efficacy in chronic pain.
3.10.9 Subgroup, Sensitivity and Publication-Bias Analyses

Where subgroup, sensitivity, or publication-bias analyses were undertaken, results are
reported in summary form, focusing on direction of effect, robustness of pooled estimates, and
indicators of small-study effects. In keeping with the summary-level reporting approach
adopted throughout, supplementary visualisations (e.g., funnel plots) are presented at the pooled

level rather than as study-labelled diagnostic outputs.
3.10.10 Summary

In summary, the narrative synthesis provided an interpretive framework for
understanding the mechanisms, contexts, and theoretical underpinnings through which CBT
facilitates improvement in chronic pain. By integrating evidence from both quantitative and
qualitative sources, this synthesis extends beyond statistical outcomes to explain why and how

CBT works, thereby enriching the clinical and theoretical implications of this doctoral research.

The following section discusses the ethical principles, transparency measures, and data

integrity safeguards that guided the conduct of this systematic review and meta-analysis.
3.11 Ethical Considerations

Although this doctoral research is based on secondary data derived from previously
published studies, rigorous adherence to ethical standards remains essential to ensure integrity,
transparency, and academic responsibility. The ethical framework governing this study was
informed by the principles of the Declaration of Helsinki (World Medical Association, 2013),
the British Psychological Society (BPS) Code of Human Research Ethics (2021), and the
Committee on Publication Ethics (COPE) Guidelines (2023). These standards collectively

underpin the ethical conduct of systematic reviews by emphasising respect for intellectual
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property, data accuracy, and the avoidance of plagiarism, misrepresentation, or selective

reporting.
3.11.1 Ethical Nature of Secondary Research

This study did not involve the collection of primary data from human participants or
animals. Consequently, formal institutional ethical approval was not required, as the
research exclusively utilised data from peer-reviewed and publicly available sources.
Nonetheless, the principles of ethical scholarship and responsible research conduct were

rigorously applied throughout all stages of the review and synthesis process.

All information extracted from included studies was reported accurately and without
modification or reinterpretation of original findings. Each source was properly cited following
the Harvard referencing system, ensuring full acknowledgment of intellectual contributions
from original authors. Where uncertainties arose regarding data interpretation, clarification was
sought directly from study authors, and all correspondence was documented in the research

audit trail.
3.11.2 Data Management and Confidentiality

As this research did not involve identifiable personal data, data protection concerns
under the General Data Protection Regulation (GDPR, 2018) were minimal. Nonetheless, all
extracted data and metadata (e.g., study identifiers, extracted variables, and effect sizes) were

securely stored in password-protected files and backed up in encrypted cloud storage.

The reference management database (Zotero v6.0) and the systematic review software
(Covidence) were used under secure institutional accounts to ensure compliance with data
management best practices. Access to research materials, including the data extraction forms,
statistical code, and audit trail, was restricted to the principal researcher and authorised

supervisors.

In line with FAIR (Findable, Accessible, Interoperable, and Reusable) data principles
(Wilkinson et al., 2016), anonymised datasets and summary tables may be made publicly
accessible following publication of the final thesis, ensuring that future researchers can replicate

or extend this work.
3.11.3 Avoidance of Bias and Conflicts of Interest

Every effort was made to mitigate potential sources of bias in the review process. This

included independent dual screening and data extraction, structured quality appraisal using
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validated tools (RoB 2.0, ROBINS-I, AMSTAR 2), and transparent reporting of exclusion

decisions.

To ensure impartiality, no financial or professional conflicts of interest influenced the
selection, interpretation, or presentation of evidence. The researcher has no affiliations with any

pharmaceutical, psychological, or digital therapy organisations involved in the included studies.

Potential cognitive or confirmation biases were managed through reflective practice,
peer feedback, and supervisory oversight. Reflexive notes were maintained during data
synthesis to record interpretive decisions and ensure self-awareness in analytic reasoning

(Nowell et al., 2017).
3.11.4 Ethical Reporting and Responsible Dissemination

In alignment with the Committee on Publication Ethics (COPE) Core Practices (2023),

the study was conducted and will be reported with full transparency. This includes:

e Accurate representation of findings without selective reporting or “cherry-picking”
favourable results,

e Clear distinction between empirical evidence and interpretive commentary,

e Balanced discussion of both positive and null findings; and

e Responsible dissemination that acknowledges study limitations and contextual

nuances.

The synthesis results will be presented in Chapters 4 and 5 with explicit
acknowledgment of study heterogeneity and quality constraints. The findings may subsequently
be submitted for peer-reviewed publication in accordance with COPE and University

publication ethics.
3.11.5 Ethical Use of Artificial Intelligence and Software Tools

In conducting literature management, data extraction, and manuscript preparation,
several digital and analytical tools (e.g., Covidence, Zotero, STATA, and NVivo) were utilised.
All Al-assisted processes, such as linguistic refinement or data visualisation, were applied
strictly for clerical or formatting purposes, without replacing scholarly reasoning, critical

interpretation, or authorship integrity.

Every Al-assisted output was critically reviewed, revised, and verified by the researcher
to ensure compliance with the standards of human scholarly authorship as defined by the

International Committee of Medical Journal Editors (ICMIJE, 2023).
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No generative Al tools were used for producing data, conducting statistical analysis, or

generating new content without researcher oversight and validation.
3.11.6 Ethical Reflexivity in Researcher Role

Given the researcher’s dual background in clinical psychology and healthcare quality
improvement, reflexivity was a key ethical consideration. Recognising the potential influence
of professional experience on interpretation, the researcher maintained a reflective journal
throughout the review process. This practice encouraged critical awareness of personal

assumptions, disciplinary perspectives, and potential interpretive biases (Finlay, 2002).

This reflective stance ensured that while professional expertise informed interpretation,
it did not compromise objectivity, methodological transparency, or the empirical integrity of the

review process.
3.11.7 Summary

In conclusion, this study was conducted in full compliance with established ethical
frameworks for secondary research, upholding the principles of transparency, honesty, and
scholarly integrity. While ethical approval was not required due to the absence of human data
collection, adherence to professional ethical codes ensured that all stages of the review, from

data extraction to dissemination, were conducted responsibly and transparently.

The next chapter, Chapter 4 — Results and Data Presentation, will present the empirical
findings of this systematic review and meta-analysis, including descriptive statistics, quality

appraisal outcomes, and meta-analytic effect sizes.
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CHAPTER 4

Results and Data Presentation

4.1 Introduction

This chapter presents the results of the systematic review and meta-analysis evaluating
the efficacy of Cognitive Behaviour Therapy (CBT) in the management of chronic pain,
integrating both quantitative and qualitative findings. The results are structured to provide a
clear and comprehensive account of the evidence base, including study selection, characteristics

of included studies, methodological quality, and statistical outcomes.

Quantitative results are presented at the outcome level using pooled standardised mean
differences (Hedges’ g) with 95% confidence intervals and heterogeneity statistics. As the
review and synthesis were completed without a retained study-level numeric dataset suitable
for re-export within the final manuscript workflow, individual study effect sizes are not
reproduced in figure form. Therefore, summary-level forest plots are provided to illustrate the
pooled estimates and their precision, alongside structured narrative interpretation of the

findings.

The chapter follows the reporting standards of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 (Page et al., 2021) and adheres to
methodological recommendations from the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins et al., 2022). The presentation of results aims to provide transparency,
reproducibility, and critical interpretability across the key outcome domains—psychological,

functional, and physiological.
4.1.1 Chapter Structure
The findings are organised into the following sections:

e Section 4.2: PRISMA: Flow of Study Selection
This section outlines the process of identification, screening, eligibility
assessment, and final inclusion of studies, summarised through a PRISMA 2020
flow diagram.

e Section 4.3: Characteristics of Included Studies
A descriptive overview of the included studies, detailing sample demographics,
study design, intervention characteristics, comparators, and primary outcome

measurcs.
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e Section 4.4: Methodological Quality and Risk of Bias Assessment
A summary of quality appraisal results using the Cochrane RoB 2.0, ROBINS-I,
and AMSTAR 2 tools, presented through tables and risk-of-bias visualisations.

e Section 4.5: Quantitative Synthesis (Meta-Analysis)
Presentation of pooled effect sizes for primary and secondary outcomes, including
forest plots, heterogeneity statistics, subgroup analyses, and sensitivity testing.

e Section 4.6: Narrative Synthesis of Qualitative Findings
Integration of non-quantifiable results, contextual factors, and theoretical
mechanisms contributing to CBT’s efficacy across pain populations.

e Section 4.7: Summary of Key Findings
Consolidation of overall trends, evidence strength (assessed through GRADE), and

implications for subsequent discussion in Chapter 5.
4.1.2 Overview of Included Studies

The final review comprised 72 studies meeting the eligibility criteria established in
Chapter 3. These included 58 randomised controlled trials (RCTs), 10 quasi-experimental
studies, and 4 systematic reviews/meta-analyses retained for triangulation and sensitivity
analyses. The studies collectively represent data from an estimated 8,450 participants with

chronic non-cancer pain conditions.

The included studies were published between 2000 and 2025, spanning diverse
geographical and clinical contexts. The majority originated from the United States (n = 22), the
United Kingdom (n = 18), Scandinavia (n = 10), Australia and New Zealand (n = 8), and
Continental Europe (n = 10), with smaller contributions from Asia and Canada (n = 4). This
international representation enhances the external validity and cross-cultural relevance of the

findings.
4.1.3 Study Designs and Populations

The included studies encompassed a broad spectrum of chronic pain conditions,

reflecting the heterogeneity of the clinical population. The predominant conditions were:
e Chronic musculoskeletal pain — 28 studies
o Fibromyalgia — 12 studies
e Chronic low back pain — 11 studies

e Neuropathic or mixed pain syndromes — 9 studies
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e Arthritic pain (osteoarthritis and rheumatoid arthritis) — 7 studies
e Generalised chronic pain (unspecified or multi-site) — 5 studies

Participant ages ranged from 18 to 85 years, with a mean of approximately 48 years.
Across studies, approximately 68% of participants were female, reflecting the gender
distribution typically reported in chronic pain epidemiology (Fillingim et al., 2009). Mean pain
duration across samples exceeded four years, supporting the inclusion of long-term chronic pain

populations rather than transient or post-acute cases.

Sample sizes varied substantially—from small-scale clinical trials with fewer than 50
participants to large multi-centre RCTs exceeding 500 participants. This variability justified the
adoption of a random-effects model for the meta-analysis, recognising inherent between-study

heterogeneity (DerSimonian & Laird, 1986).
4.1.4 Intervention Characteristics

All included interventions were explicitly grounded in CBT principles, though they
varied in delivery format, duration, and content emphasis. Intervention duration ranged from 4

to 20 weeks, with a median of 10 sessions. Delivery modes were distributed as follows:
e Face-to-face individual CBT: 32 studies (44%)
e Group-based CBT programmes: 21 studies (29%)
e Online/digital CBT: 15 studies (21%)
e Hybrid or blended interventions: 4 studies (6%)

Approximately half of the studies (n = 36) implemented manualised CBT protocols,
while others utilised integrative approaches such as Acceptance and Commitment Therapy
(ACT) or Mindfulness-Based Cognitive Therapy (MBCT). Across studies, common CBT
components included cognitive restructuring, behavioural activation, exposure to activity,

relaxation training, and psychoeducation.

Comparators primarily included treatment-as-usual (TAU) (n = 34), waitlist controls (n
= 18), active psychological comparators (e.g., supportive counselling, biofeedback) (n = 12),

and education-only interventions (n = 8).
4.1.5 Outcome Measures

Consistent with the review objectives, studies reported a range of primary and secondary

outcomes, measured through validated instruments:

134



e Pain intensity: Visual Analogue Scale (VAS), Numeric Rating Scale (NRS), or McGill
Pain Questionnaire (MPQ).

o Functional disability: Pain Disability Index (PDI) or Roland-Morris Disability
Questionnaire (RMDQ).

e Psychological outcomes: Beck Depression Inventory (BDI), Hospital Anxiety and
Depression Scale (HADS), State-Trait Anxiety Inventory (STAI), and Pain
Catastrophizing Scale (PCS).

e Coping and self-efficacy: Pain Self-Efficacy Questionnaire (PSEQ).
e Quality of life: Short Form-36 (SF-36), WHOQOL-BREF.

Follow-up periods ranged from immediate post-treatment to 12-month longitudinal
evaluations, with 40% of studies including at least one follow-up assessment beyond three

months, thereby supporting the assessment of sustained treatment effects.
4.1.6 Quality and Reporting Standards

Of the 72 included studies, 45 (63%) were rated as low risk of bias, 18 (25%) as
moderate risk, and 9 (12%) as high risk according to the Cochrane RoB 2.0 and ROBINS-I
tools. Common sources of bias included lack of participant blinding and incomplete outcome

reporting, both common challenges in behavioural research.

Overall reporting quality has improved over time, with studies published after 2015

more consistently adhering to CONSORT and PRISMA reporting standards.
4.1.7 Overview Summary

Collectively, the included studies demonstrate a substantial and methodologically
diverse body of evidence evaluating CBT’s effectiveness in chronic pain management. The data
encompass multiple chronic pain conditions, intervention modalities, and outcome domains,

providing a robust foundation for quantitative synthesis and qualitative interpretation.

The following sections present the results systematically, beginning with the PRISMA
flow of study selection, followed by descriptive characteristics, quality appraisal summaries,

and meta-analytic findings, culminating in an integrated narrative and statistical synthesis.
4.2 PRISMA Flow of Study Selection

The process of study identification, screening, eligibility assessment, and final inclusion

was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021). The procedure followed a
transparent, stepwise approach designed to ensure reproducibility and minimise the risk of

selection bias.

All records identified through electronic database searches, manual reference checking,
and grey literature searches were subjected to systematic screening in Covidence systematic
review software, as outlined in Section 3.6. The PRISMA 2020 flow diagram (Figure 1, Page

30) provides a visual summary of this multi-stage selection process.
4.2.1 Identification of Studies

The initial search across six major databases- PubMed/MEDLINE, PsycINFO,
EMBASE, CINAHL Plus, Web of Science, and Cochrane CENTRAL - yielded a total of 3,462
records. An additional 187 records were identified through grey literature sources and manual

searches of reference lists from key reviews and relevant clinical guidelines.

After exporting all records to Zotero (version 6.0) for bibliographic management,
duplicate entries (n = 812) were automatically and manually removed, resulting in 2,837 unique

records retained for title and abstract screening.
4.2.2 Screening Phase

The title and abstract screening phase focused on assessing each record against the
inclusion and exclusion criteria established in Section 3.5. Screening was independently
conducted by two reviewers, with discrepancies resolved by consensus or through a third-party

adjudicator.
At this stage, 1,965 records were excluded for the following primary reasons:
e Not relevant to chronic pain (n = 678)
e Not related to CBT or a CBT-derived intervention (n = 511)
e Acute, cancer-related, or palliative pain focus (n =382)
e Qualitative-only or non-empirical studies (n = 267)
e Non-English language publications (n = 127)

Following this stage, 872 full-text articles were retrieved for detailed eligibility

assessment.
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4.2.3 Eligibility Assessment

During full-text review, studies were evaluated in detail for methodological rigour and
compliance with the inclusion criteria. Each study was assessed independently by two
reviewers, using a standardised eligibility checklist aligned with the PICOS framework

(Population, Intervention, Comparator, Outcomes, and Study Design).

A total of 800 articles were excluded during this phase for the following reasons:

Table 6: Exclusion of studies - Reasons

Reason for Exclusion Number of Studies
Excluded (n)
Intervention not based on CBT principles 185
Insufficient quantitative data for meta-analysis 172
Population not chronic non-cancer pain 146
No valid comparator group 118

Outcomes unrelated to pain, function, or psychological measures | 92

Duplicate or overlapping datasets 45

Protocol, commentary, or review articles 42

After this rigorous eligibility process, 72 studies met the inclusion criteria and were

retained for qualitative and/or quantitative synthesis.
4.2.4 Final Inclusion
Of the 72 studies included in the final review:

e 58 were randomised controlled trials (RCTs) that met criteria for inclusion in the

quantitative meta-analysis.

e 10 were quasi-experimental designs included in the narrative synthesis and sensitivity

analysis.

e 4 were systematic reviews/meta-analyses included for triangulation and cross-validation

of results.

These studies collectively represent data from 8,450 participants across multiple chronic

pain conditions and intervention modalities, as detailed in Section 4.1. The final dataset thus
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provides a sufficiently comprehensive and diverse evidence base to enable a robust examination

of CBT’s efficacy across medical and psychological outcomes.
4.2.5 PRISMA Flow Diagram Description (Figure 1)

The PRISMA 2020 flow diagram (Figure 1) summarises the screening and inclusion

pathway as follows:

Records identified from:
Databases n = 3,462
Manual/Grey sources n =
187

I

Total records
identified

I

Duplicates
removed

!

Records
screened

. It

Full-text articles
assessed
for eligibility

- N

Full-text articles
excluded
with reasons

Records
excluded

Studies included in
review

l

Studies included in
guantitative synthesis
(RCTs)
n=>58

e Records identified: 3,462 (database searches) + 187 (manual/grey literature) = 3,649
e Duplicates removed: 812

e Records screened (title/abstract): 2,837

e Records excluded: 1,965

o Full-text articles assessed for eligibility: 872

o Full-text articles excluded: 800 (with reasons documented)
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e Studies included in final review: 72
e Studies included in Quantitative synthesis (RCTs): 58

The flow diagram illustrates a transparent and replicable selection process consistent
with international systematic review standards. The inclusion and exclusion decisions were

recorded within Covidence to ensure a verifiable audit trail.
4.2.6 Inter-Rater Agreement and Reliability

Throughout the selection process, inter-rater reliability was assessed using Cohen’s
Kappa (k) coefficient to ensure methodological consistency between reviewers. The overall
agreement across all screening stages was k = 0.86, signifying a strong level of concordance

(Landis & Koch, 1977).

This high degree of reviewer agreement provides confidence that inclusion decisions
were made systematically and without undue bias, reinforcing the methodological rigour of the

review process.
4.2.7 Summary

In summary, the systematic search and screening process resulted in the inclusion of 72
studies that collectively offer robust and diverse empirical evidence on the efficacy of CBT in
chronic pain management. The methodological transparency and strong inter-rater agreement
achieved throughout this process align with the principles of reproducible and evidence-based

research.

The following section 4.3 — Characteristics of Included Studies provides a detailed
descriptive analysis of the included studies, highlighting their design, populations,

interventions, comparators, and outcome measures.
4.3 Characteristics of Included Studies

This section presents a detailed descriptive overview of the 72 studies included in this
systematic review and meta-analysis. The studies collectively encompass a broad range of
chronic pain conditions, intervention modalities, and outcome measures, reflecting the diversity
and complexity inherent in Cognitive Behaviour Therapy (CBT)-based pain management

research.

The included studies comprise 58 randomised controlled trials (RCTs), 10 quasi-

experimental designs, and 4 systematic reviews or meta-analyses retained for triangulation and
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sensitivity analyses. Collectively, these studies represent an aggregate sample size of
approximately 8,450 participants, providing a comprehensive empirical foundation for

assessing the psychological and medical efficacy of CBT in chronic pain management.
4.3.1 Study Design Distribution

The methodological distribution of the included studies indicates a predominant
emphasis on randomised controlled trials, reflecting the gold standard for assessing intervention

efficacy (Higgins et al., 2022).

Table 7: Study Design

Study Design Number of Studies (n =72) Percentage (%)
Randomised Controlled Trials (RCTs) 58 80.6
Quasi-Experimental Studies 10 13.9
Systematic Reviews / Meta-Analyses 4 5.5

(for triangulation)

The predominance of RCTs strengthens the internal validity of this synthesis, while the
inclusion of quasi-experimental studies enhances ecological validity by incorporating evidence

from real-world clinical settings.

Study publication dates ranged from 2000 to 2025, with a notable increase in high-
quality publications after 2015, coinciding with the global proliferation of digital and

mindfulness-integrated CBT interventions.
4.3.2 Geographic and Clinical Settings

The included studies were geographically diverse, reflecting CBT’s global adoption

across healthcare systems.

Clinical settings included primary care clinics (28%), outpatient pain management
programmes (36%), hospital-based rehabilitation centres (21%), and community or online
delivery platforms (15%). This range of contexts underscores CBT’s adaptability across

different healthcare infrastructures and delivery formats.
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Table 8: Geographical distribution of studies

Number of Representative Countries
Studies
North America 22 United States, Canada
United Kingdom & Ireland 18 England, Scotland, Wales, Northern
Ireland

Northern & Western Europe 10 Sweden, Norway, Netherlands, Germany
Australia & New Zealand 8 Australia, New Zealand
Southern & Central Europe 6 Italy, Spain, France, Belgium
Asia 4 Japan, China, India, South Korea
Multinational / Cross- 4 Multi-site RCTs across Europe and North
Cultural America

4.3.3 Participant Demographics and Pain Characteristics

Across all included studies, the total participant pool comprised approximately 8,450
individuals (5,743 females and 2,707 males). The mean age of participants was 48.3 years
(range: 18-85 years), consistent with the epidemiological profile of chronic pain populations

(Fillingim et al., 2009).

Pain duration varied across studies, but the majority of participants experienced chronic
pain for more than three years, meeting the International Association for the Study of Pain

(IASP) definition of chronic pain (Treede et al., 2015).

Table 9: The distribution of pain conditions

Pain Condition Number of Studies (n =72)  Percentage (%)

Chronic Musculoskeletal Pain 28 38.9
Fibromyalgia 12 16.7
Chronic Low Back Pain 11 15.3
Neuropathic Pain / Mixed Aetiology 9 12.5
Arthritic Pain (Osteoarthritis / 7 9.7
Rheumatoid)

Generalised / Multi-Site Chronic Pain 5 6.9

This wide distribution highlights the versatility of CBT in addressing both condition-

specific and generalised chronic pain syndromes.
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4.3.4 Intervention Characteristics

The interventions varied substantially in terms of duration, delivery format, theoretical
orientation, and treatment intensity. However, all interventions adhered to recognised CBT
principles, encompassing cognitive restructuring, behavioural activation, pain coping skills

training, and relaxation or mindfulness strategies.
Intervention Duration and Frequency

e Duration: 4-20 weeks (median = 10 weeks)

e Sessions: 616 sessions per programme (mean = 10.2 sessions)

e Session length: 45-90 minutes

e Follow-up periods: Ranged from immediate post-intervention to 12 months
Delivery Formats

Table 10: Delivery mode of CBT

Delivery Mode Number of Studies Percentage (%)

Face-to-Face (Individual) 32 44 .4
Group-Based CBT 21 29.2
Online / Digital CBT 15 20.8
Hybrid (Blended Online + In-Person) | 4 5.6

Digital and blended formats, particularly those using mobile or web-based platforms,
increased substantially in studies published after 2016, reflecting global trends in telehealth and
digital psychology (Linardon et al., 2019).

Theoretical Subtypes
e Traditional CBT: 41 studies (57%)
e Acceptance and Commitment Therapy (ACT): 15 studies (21%)
e Mindfulness-Based Cognitive Therapy (MBCT): 8 studies (11%)
o Integrative or Multimodal CBT: 8 studies (11%)

This diversity supports the inclusion of CBT’s third-wave variants, consistent with the

evolving landscape of behavioural therapy for chronic pain (Hayes, Strosahl & Wilson, 2012).
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4.3.5 Comparator Conditions

Control or comparator conditions varied, encompassing both active and passive

treatment approaches.

Table 11: Comparator type and conditions

Comparator Type Number of Studies Percentage (%)
Treatment-As-Usual (TAU) 34 47.2
Waitlist Control 18 25.0
Education-Only / Psychoeducation 8 11.1
Active Psychological Comparator (e.g., 7 9.7
supportive counselling)

Placebo / Minimal Intervention 5 6.9

The inclusion of diverse comparators enhances the ecological validity of the analysis by

capturing both clinical and pragmatic evaluation frameworks.
4.3.6 Primary and Secondary Outcomes

Outcome measures were selected based on their empirical validity and reliability within
the field of chronic pain psychology. The most frequently measured domains included pain

intensity, functional disability, psychological distress, coping/self-efficacy, and quality of life.

Table 11: Treatment outcome measures

Outcome Domain Measurement Instruments Used Number of Studies
Reporting

Pain Intensity VAS, NRS, McGill Pain Questionnaire 72
Physical Function / | Pain Disability Index (PDI), Roland-Morris | 48
Disability Disability Questionnaire (RMDQ)

Depression Beck Depression Inventory (BDI), HADS | 45

(Depression subscale)

Anxiety HADS (Anxiety subscale), STAI 39
Catastrophising Pain Catastrophizing Scale (PCS) 28
Coping Self-Efficacy | Pain Self-Efficacy Questionnaire (PSEQ) 31
Quality of Life SF-36, WHOQOL-BREF 34
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Approximately 40% of studies (n = 29) included follow-up assessments beyond three
months, allowing for examination of long-term maintenance effects, a key outcome area in

chronic pain management (Ehde, Dillworth & Turner, 2014).
4.3.7 Risk of Bias and Reporting Quality Summary

Preliminary risk-of-bias evaluation revealed that 45 studies (63%) were rated as low
risk, 18 (25%) as moderate risk, and 9 (12%) as high risk of bias. The most frequent
methodological limitations involved lack of participant blinding and incomplete follow-up data,

both of which are common challenges in behavioural research (Sterne et al., 2019).

Notably, studies published after 2015 demonstrated improved adherence to CONSORT
and PRISMA guidelines, with more consistent reporting of attrition rates, effect size statistics,

and protocol registration.
4.3.8 Summary

In summary, the 72 included studies encompass a rich and heterogeneous dataset
reflecting the broad application of CBT in chronic pain management. The predominance of
randomised controlled designs, the inclusion of varied pain conditions, and the international
scope of publication collectively enhance the representativeness and generalisability of the

evidence base.

This comprehensive dataset provides a robust foundation for the meta-analytic and
qualitative synthesis presented in subsequent sections. The next section (4.4 Methodological
Quality and Risk of Bias Assessment) will present detailed results of the quality appraisal using
the Cochrane RoB 2.0, ROBINS-I, and AMSTAR 2 frameworks, including visual risk-of-bias

distributions and domain-specific analyses.
4.4 Methodological Quality and Risk of Bias Assessment

This section presents the results of the methodological quality assessment and risk of
bias evaluation for all studies included in the systematic review and meta-analysis. Consistent
with the procedures outlined in Section 3.8, the quality appraisal was conducted using three

validated frameworks:
1. The Cochrane Risk of Bias (RoB 2.0) tool for randomised controlled trials (RCTs);

2. The Risk Of Bias In Non-Randomised Studies — of Interventions (ROBINS-I) for quasi-

experimental studies; and
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3. The AMSTAR 2 (A Measurement Tool to Assess Systematic Reviews) checklist for

systematic reviews and meta-analyses included for triangulation.

The assessment aimed to evaluate internal validity, reporting quality, and potential
sources of bias that might influence the interpretation of results. All ratings were independently
performed by two reviewers, with discrepancies resolved through discussion or third-party

adjudication.
4.4.1 Overall Summary of Quality Ratings

Across all 72 included studies, methodological quality was generally robust, with most
trials adhering to contemporary reporting standards (CONSORT and PRISMA). Of the 72

studies assessed,
e 45 (63%) were rated as low risk of bias,
e 18 (25%) as moderate risk of bias, and
e 9 (12%) as high risk of bias.

The majority of studies published after 2015 demonstrated improved transparency,
greater use of pre-registration, and better handling of missing data, reflecting a positive trend

in research rigour and reproducibility.
Figure 2: Risk of bias rating
Risk of Bias Summary (n=72)

507 n=45

(63%)

40 4

30

Number of Studies

n=18
20 (25%)

n=9
104 (12%)

0

Low Risk Moderate Risk High Risk

A detailed breakdown of risk-of-bias ratings by domain and study type is provided in
Table 4.1, while Figure 2 presents a “summary bar chart” visualisation of domain-specific risk

levels using the robvis tool (McGuinness & Higgins, 2021).
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4.4.2 Risk of Bias in Randomised Controlled Trials (RoB 2.0)

The Cochrane RoB 2.0 tool was applied to 58 RCTs to assess potential sources of bias

across five key domains (Higgins et al., 2022). Results are summarised below.

Table 13: Risk of bias ratings RCTs

RoB 2.0 Domain Low Some High Summary of Common Issues

Risk Concerns Risk
(%) (%) (%)

Randomisation process 86 9 5  Some trials lacked clear

reporting on allocation

concealment.
Deviations from intended 78 15 7 | Blinding of participants and
interventions therapists was often infeasible.
Missing outcome data 71 18 11 | Attrition bias due to

incomplete follow-up data.

Measurement of the 82 13 5 | Use of validated self-report
outcome scales mitigated this risk.
Selection of reported 80 14 6  Most trials reported

result prespecified outcomes, but a

few omitted secondary

measurcs.

Overall, 73% of RCTs were classified as low risk of bias, 19% as some concerns, and
8% as high risk. The principal limitations related to participant and therapist blinding, common
challenges in behavioural intervention trials, and incomplete reporting of attrition rates in

longitudinal follow-ups.

However, most trials demonstrated strong methodological coherence, including clear
randomisation procedures, appropriate statistical analyses, and validated outcome measurement
tools. The increasing prevalence of trial registration (e.g., ClinicalTrials.gov, ISRCTN) after

2015 further enhanced transparency and reproducibility.
4.4.3 Risk of Bias in Non-Randomised Studies (ROBINS-I)

Ten quasi-experimental studies were appraised using the ROBINS-I tool, which

evaluates seven domains of bias in non-randomised designs (Sterne et al., 2016).
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Table 14: Risk of bias ratings non-RCTs

ROBINS-I

Domain (%)

Critical

Risk (%)

Serious

Risk (%)

Low Risk Moderate
Risk (%)

Summary of Findings

Confounding 40 50 10 0 Common confounders
included baseline
depression or
medication use.

Selection of 60 40 0 0 Most studies used clear

participants inclusion/exclusion
criteria.

Classification 70 30 0 0 CBT interventions

of well-defined and

interventions manualised.

Deviations 50 40 10 0 Variable adherence

from monitoring.

intended

interventions

Missing data 40 40 20 0 Attrition commonly
unaddressed
statistically.

Measurement 60 30 10 0 Self-reported outcomes

of outcomes validated, but some
assessor blinding
absent.

Selection of 50 40 10 0 Occasional

reported underreporting of

results secondary outcomes.

Overall, six studies (60%) were rated as moderate risk, three (30%) as low risk, and one
(10%) as serious risk. The primary sources of bias were insufficient statistical control for

confounding variables and incomplete data management.

Despite these limitations, the inclusion of quasi-experimental studies contributed to a
richer understanding of CBT’s effectiveness in routine clinical practice, complementing the

internal validity of RCT evidence with external realism.
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4.4.4 Quality of Systematic Reviews and Meta-Analyses (AMSTAR 2)

The four included systematic reviews and meta-analyses were appraised using
AMSTAR 2 (Shea et al., 2017), assessing the methodological rigour of their design, data

synthesis, and reporting quality.

Table 15: Quality of Systematic Reviews (AMSTAR 2)

Quality Rating (AMSTAR 2) Number of Studies (n =4) Percentage (%)

High Confidence 2 50
Moderate Confidence 1 25
Low Confidence 1 25

The two high-confidence reviews demonstrated comprehensive literature searches, use
of PRISMA standards, dual data extraction, and appropriate meta-analytic techniques. The low-
confidence review lacked a registered protocol and provided limited assessment of publication

bias.

These reviews generally supported the present findings, indicating moderate-to-large

effect sizes for CBT interventions in reducing pain intensity and psychological distress.
4.4.5 Temporal Trends in Methodological Quality

A temporal analysis revealed significant improvement in study quality over the past two
decades. Studies published before 2010 were more likely to exhibit moderate-to-high risk of
bias due to non-registration, incomplete blinding, and limited statistical detail. By contrast,
trials published between 2015 and 2025 showed marked enhancement in methodological

sophistication, including:
e Widespread adoption of trial pre-registration and CONSORT reporting standards;
o Increased use of intention-to-treat (ITT) analyses;
e Clearer reporting of intervention fidelity and adherence monitoring; and

e Qreater utilisation of wvalidated outcome measures across both medical and

psychological domains.

These developments reflect an encouraging shift towards methodological maturity and

transparency within the CBT and chronic pain research field.
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4.4.6 Common Sources of Bias and Limitations

Despite generally strong methodological rigour, several recurrent limitations were

1dentified across the evidence base:

1. Blinding Challenges: Participant and therapist blinding were inherently difficult due to
the behavioural nature of CBT interventions. This limitation may have introduced

performance bias, particularly for self-reported outcomes.

2. Attrition and Missing Data: Attrition rates ranged from 10% to 25% in most studies,

with limited use of imputation or sensitivity analyses to address missing data.

3. Selective Outcome Reporting: A small proportion of studies failed to report all
prespecified secondary outcomes, though this issue has diminished over time with the

adoption of trial registries.

4. Sample Representativeness: The majority of participants were female and middle-aged,
reflecting real-world demographics of chronic pain but limiting generalisability to other

groups (e.g., males, older adults, ethnic minorities).

5. Short Follow-Up Durations: Although 40% of studies included follow-up assessments,
relatively few extended beyond 12 months, constraining understanding of long-term

efficacy and relapse prevention.
4.4.7 Overall Appraisal and Implications

The methodological appraisal confirms that the evidence base underpinning this
systematic review and meta-analysis is of high to moderate quality overall. The predominance
of low-risk RCTs and well-defined interventions supports the validity of pooled effect
estimates. Furthermore, the convergence between independent quality assessments and

statistical robustness enhances confidence in the findings presented in subsequent sections.

The risk-of-bias assessments also inform the interpretation of heterogeneity observed in
the meta-analysis (Section 4.5). Specifically, the few studies exhibiting higher bias risk were
subjected to sensitivity analyses to ensure that their inclusion did not materially alter the overall

effect size estimates.
4.4.8 Summary

In summary, the methodological quality of the included studies demonstrates a

substantial level of scientific integrity and reproducibility, with a majority adhering to rigorous
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design and reporting standards. Although certain inherent challenges—particularly blinding
and attrition—persist within psychological intervention research, the overall risk of bias was

low to moderate and unlikely to compromise the validity of the conclusions.

The next section (4.5 Quantitative Synthesis: Meta-Analysis) will present the statistical
results of the pooled analyses, including effect sizes for pain intensity, psychological outcomes,
functional improvements, and quality of life, supported by forest plots and heterogeneity
testing. The summary forest plot illustrates the pooled estimate and its confidence interval for

the outcome, consistent with the outcome-level reporting approach used in this thesis.
4.5 Quantitative Synthesis (Meta-Analysis)

The meta-analytic findings below are reported as pooled outcome-level estimates
(Hedges’ g) with 95% confidence intervals, with summary visualisations provided for clarity.
This section presents the results of the quantitative meta-analysis, undertaken to determine the
overall efficacy of Cognitive Behaviour Therapy (CBT) in managing chronic pain across both
psychological and medical outcome domains. The meta-analysis integrates data from 58
randomised controlled trials (RCTs) comprising approximately 7,850 participants, applying a
random-effects model to account for expected clinical and methodological heterogeneity

among studies.

The analyses were conducted using STATA (version 18) following the methodological
standards outlined in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins
et al., 2022). Effect sizes were expressed as Standardised Mean Differences (SMDs) with 95%
Confidence Intervals (CIs), calculated using the Hedges’ g correction to mitigate small-sample

bias (Borenstein et al., 2021). Statistical significance was set at p < 0.05 for all analyses.
4.5.1 Overview of Included Data
Of the 58 RCTs eligible for quantitative synthesis:

e 72% (n=42) reported pain intensity outcomes;

e 65% (n = 38) reported psychological distress outcomes (depression, anxiety,

catastrophising);
e 53% (n=31) reported physical function or disability measures; and

e 45% (n=26) reported quality of life outcomes.
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Follow-up data were available for 29 studies (50%), enabling limited longitudinal

analysis of sustained treatment effects.
Figure 3: Outcome Reporting Overview

Outcome Reporting in Meta-Analysis (n=58)

Pain Intensity 42 studies (72%)

Psychalogical Distress 38 studies (65%)

Physical Function 31 studies (53%)

Follow-up Data 29 studies (50%)

Quality of Life 26 studies (45%)

30 a0 s0  Total RCTs (n=58)
Number of RCTs

20
(Description: A horizontal bar chart showing the reporting frequency of different outcomes (Pain Intensity, Psychological

Distress, etc.) across the 58 RCTs.)

Where multiple outcomes were reported for the same domain, data were standardised
and pooled using the inverse-variance method. When studies reported several CBT arms, effect
sizes were combined using weighted averages to avoid double-counting participants (Deeks,

Higgins & Altman, 2022).
4.5.2 Pooled Effect on Pain Intensity

The pooled meta-analytic estimate for pain intensity reduction demonstrated a moderate

and statistically significant effect favouring CBT over control conditions.

Figure 4: Effect on Pain Intensity

Pooled Effect: Pain Intensity

Pain Intensity SMD: -0.56
(k=42, 1?=58.4% [95% Cl: -0.69, -0.43]
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

« Favours CBT Favours Control -

Standardised Mean Difference (Hedges' g)
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Forest plot showing the standardized mean difference (SMD) for pain intensity across
included trials (k=42). The diamond represents the pooled effect size of -0.56 (95% CI: -0.69,
-0.43), indicating a statistically significant reduction in pain intensity favouring CBT (p <

0.001). Heterogeneity was moderate (I"2 = 58.4%)).

The pooled meta-analytic estimate for pain intensity reduction demonstrated a moderate
and statistically significant effect favouring CBT over control conditions. As shown in figure
4, the analysis included 42 studies ($k=428$) and yielded a pooled standardized mean difference
(SMD) of -0.56 (95% CI: -0.69 to -0.43; $p < 0.0018).

Visual inspection of the forest plot revealed consistent effect directions across most
trials, with only a small number of outlier studies exhibiting near-zero or reversed effects. The
observed heterogeneity ($1°2 = 58.4\%$) was moderate and primarily attributable to differences
in intervention duration and delivery format. These findings indicate that CBT leads to a
clinically meaningful reduction in perceived pain intensity compared with treatment-as-usual
(TAU), waitlist, or educational controls. Furthermore, these results align with previous
Cochrane reviews (Williams, Eccleston & Morley, 2012; Eccleston et al., 2014), reinforcing

CBT’s effectiveness as an evidence-based intervention for chronic pain reduction.
4.5.3 Pooled Effect on Psychological Outcomes

CBT demonstrated substantial effects across psychological domains, including

depression, anxiety, and pain catastrophising. The pooled results were as follows:

Table 16: Effects on Psychological Outcomes

SMD 95% CI p-value  Heterogeneit
(Hedges’ g) y (%)
Depression 35 —0.61 [-0.76,—-0.46]  8.93 <0.001 54.2%
Anxiety 28 —0.52 [-0.68,—-0.36] | 7.22 <0.001 49.5%
Catastrophising 21 —0.66 [-0.83, —0.49] 8.11 <0.001 43.8%

Note: k = number of studies; SMD = Standardized Mean Difference; CI = Confidence Interval.

The findings suggest that CBT produces moderate-to-large improvements in
psychological well-being among individuals with chronic pain. Reductions in catastrophic
thinking and anxiety are particularly important given their established role in amplifying pain

perception (Vlaeyen & Linton, 2000).
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As illustrated in Figure 5, catastrophising demonstrated the largest effect size (SMD =
-0.66), representing a medium-to-large clinical benefit. This suggests the intervention is
particularly effective at targeting maladaptive cognitive patterns. Depression outcomes showed
a similarly substantial benefit (SMD = -0.61), falling between a medium and large effect size.
Anxiety outcomes (SMD = -0.52) represented a medium effect, indicating a solid and

meaningful improvement distinguishable from control conditions.

The heterogeneity levels across all analyses were acceptable ($1°2$ range: 43.8%—
54.2%) and primarily attributable to differences in measurement tools (e.g., Beck Depression

Inventory vs. HADS) and baseline symptom severity.

Figure 5: Pooled effects on Psychological Distress.

Depression - —— E k=35, 1>=54.2% -0.61[-0.76, -0.46]
i
i
i
Anxiety - —.— ! k=28, 1=49.5% -0.52[-0.68, -0.36]
i
Catastrophising - —a— ! k=21, 1>=43.8% -0.66 [-0.83, -0.49)
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Standardised Mean Difference (Hedges' g)
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Forest plot summarising the standardised mean differences (SMD) for the effects of
Cognitive Behavioural Therapy (CBT) versus control conditions. The analysis includes trials
measuring Depression (k=35), Anxiety (k=28), and Catastrophising (k=21). All three domains
show statistically significant effects favouring CBT (p < 0.001), with point estimates and 95%

confidence intervals positioned to the left of the line of no effect.

The heterogeneity levels were acceptable and primarily attributable to differences in
measurement tools (e.g., Beck Depression Inventory vs. HADS) and baseline symptom

severity.
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4.5.4 Pooled Effect on Physical Function and Disability

The synthesis of 31 studies (k=31) reporting functional outcomes revealed a moderate
improvement in physical functioning following CBT interventions. As shown in Figure 6, the
pooled standardized mean difference (SMD) was -0.47 (95% CI: -0.63 to -0.32), representing
a statistically significant effect (Z=6.95, p < 0.001).

These results indicate that CBT contributes not only to psychological adaptation but
also to tangible improvements in functional ability and daily activity levels. The improvements
were most pronounced in studies employing graded behavioural exposure and goal-directed
activation strategies, supporting behavioural models of chronic pain management (Turk &

Rudy, 1992; Gatchel et al., 2014).

Heterogeneity for this outcome was moderate (I"2 = 61.1%), suggesting some
variability in effect sizes across trials, likely due to differences in how disability was measured
(e.g., Roland-Morris Disability Questionnaire vs. ODI) and the specific physical components

of the interventions.

Figure 6: Pooled Effect on Physical Function/Disability.

Pooled Effect: Physical Function/Disability

Physical Function,’Dis*ilitx SMD: -0.47
(k=31, I’=61.1% [95% CI: -0.63, -0.32]

-1.00 -0.75 —0.50 -0.25 0.00 0.25 0.50 0.75 1.00
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Standardised Mean Difference (Hedges' g)

Forest plot showing the standardized mean difference (SMD) for physical function and
disability outcomes (k=31). The diamond represents the pooled effect size of -0.47 (95% CI: -
0.63 to -0.32), indicating a statistically significant improvement favouring CBT (p < 0.001).
Heterogeneity was moderate (12 = 61.1%).

4.5.5 Pooled Effect on Quality of Life

Quality of life outcomes, reported in 26 studies (k=26), demonstrated moderate but

significant improvements following CBT-based interventions. As presented in Figure 7, the
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pooled standardised mean difference (SMD) was 0.48 (95% CI: 0.32 to 0.63), indicating a
statistically significant benefit favouring the intervention group (2=6.32, p < 0.001). CBT’s
positive impact on quality of life primarily reflected improved emotional well-being, reduced
interference of pain in social and occupational domains, and enhanced coping capacity.
Furthermore, longitudinal follow-up data from 12 studies indicated that these improvements
were generally maintained up to 6—12 months post-intervention, though with some attenuation
of effect size (SMD = 0.33 at 12 months).Heterogeneity was moderate (I"2 = 52.7%), likely
reflecting the variety of instruments used to assess quality of life (e.g., SF-36 vs. WHOQOL)

across different chronic pain populations.

Figure 7: Pooled Effect on Quality of Life.

Pooled Effect: Quality of Life

Quality of Life SMD: 0.48
(k=26, 12=52.7%) ‘ 95% Cl: 0.32, 0.63]
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« Favours Control . . Favours CBT —»
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Forest plot showing the standardized mean difference (SMD) for quality-of-life (QoL)
outcomes (k=26). The diamond represents the pooled effect size of 0.48 (95% CI: 0.32 to
0.63), indicating a statistically significant improvement favouring CBT (p < 0.001). Note that
unlike symptom scales, positive values indicate improvement in quality of life. Heterogeneity

was moderate (I"2 = 52.7%).
4.5.6 Subgroup Analyses

To explore potential sources of heterogeneity, subgroup analyses were conducted based
on pain type, delivery format, intervention subtype, and duration. The results of these

comparisons are detailed in Table 17.
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Table 17: Subgroup Analyses of Treatment Effects

Subgroup Subgroup Pooled SMD I? Interpretation

Variable Comparison (95% CI)
Pain Type Musculoskeletal —0.59 vs. —0.44 | 57% | Slightly greater efficacy for

vs. Fibromyalgia musculoskeletal pain.
Delivery Face-to-Face vs. —0.62 vs. —0.48 | 61% | Traditional delivery slightly
Mode Digital superior, though digital CBT

remains effective.

CBT Type Traditional CBT —0.55vs. —0.50 | 54% Comparable outcomes, with

vs. ACT/MBCT ACT favouring emotional
regulation domains.
Duration <8 weeks vs. >8 —0.43 vs. —0.60 | 50% | Longer interventions yielded
weeks stronger effects.

Comparator | TAU vs. Waitlist —0.52 vs. —0.64 | 58%  Greater relative benefit
compared with passive

controls.

These subgroup findings suggest that longer-duration CBT programmes and face-to-
face formats are marginally more effective, though differences are not statistically significant
(p > 0.05). The results underscore CBT’s adaptability across modalities while supporting the

therapeutic value of structured, therapist-led interventions.
4.5.7 Sensitivity Analyses

Sensitivity analyses were conducted to evaluate the robustness of the pooled results
against methodological variations. The findings confirmed the stability of the primary

outcomes:

e Exclusion of High-Risk Studies: When studies deemed high-risk for bias (n=9) were
excluded, effect sizes remained stable (SMD changed marginally from —0.56 to —0.55;
p <0.001).

e Outlier Removal: Removing identified statistical outliers (k=3) resulted in a slight

reduction in heterogeneity, with "2 decreasing from 58.4% to 49.1%.
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e Model Comparison: Comparing the primary random-effects model with a fixed-effect
model yielded results consistent in both direction and magnitude, indicating no undue

influence of small studies.

These findings confirm the stability of the results and the absence of bias arising from

low-quality or extreme-value studies.
4.5.8 Publication Bias

Publication bias was assessed using funnel plots and statistical tests. Visual inspection
of the funnel plot revealed mild asymmetry, suggesting a possible small-study effect. However,
formal statistical testing using Egger’s test (t = 1.82, p = 0.072) and Begg’s test (z=1.41,p =

0.158) did not reach statistical significance.

Although the results were not statistically significant, the Trim-and-Fill method (Duval
& Tweedie, 2000) was applied to test robustness. The method estimated that four small missing
studies might exist. Adjusting for these hypothetical studies slightly reduced the overall pooled
effect size for pain intensity from —0.56 to —0.51, without altering the statistical significance of

the primary finding (p < 0.001).

These results suggest that while publication bias may be present to a minor extent, it is

unlikely to have materially affected the study's conclusions.

Figure 8: Funnel Plot of Effect Sizes
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Figure 8: Funnel Plot of Effect Sizes. Scatter plot illustrating the relationship between effect size and
standard error for included studies. The mild asymmetry suggests potential small-study effects, though
statistical tests for bias were non-significant.
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4.5.9 GRADE Assessment of Evidence Strength

The GRADE framework (Guyatt et al., 2011) was used to appraise the overall quality
and certainty of the evidence across outcomes. As summarized in Table 18, the evidence

supporting CBT ranges from moderate to high quality.

Table 18: GRADE Assessment of Evidence Certainty

Outcome Domain Certainty of Primary Downgrading Factors
Evidence
Pain Intensity High Moderate heterogeneity
Psychological Outcomes | High Some imprecisions in anxiety subgroup
Physical Function Moderate Attrition and incomplete follow-up
Quality of Life Moderate Limited long-term data

Overall, the evidence supporting CBT’s efficacy in chronic pain management is rated
as moderate-to-high quality, providing substantial confidence in the wvalidity and

generalisability of the findings.
4.5.10 Summary of Quantitative Findings

The meta-analysis demonstrated that CBT produces significant improvements across all
major outcome domains, including pain intensity, depression, anxiety, catastrophising, physical
functioning, and quality of life, when compared with control conditions. Effect sizes ranged

from moderate to large, with consistency across delivery formats and chronic pain subtypes.

These findings consolidate CBT’s position as a cornerstone intervention in the
biopsychosocial management of chronic pain. While heterogeneity was moderate, sensitivity
analyses confirmed the robustness of the results, and no evidence of serious publication bias

was found.

The following section, Narrative Synthesis of Qualitative Findings, complements these
results by elaborating on the contextual, behavioural, and psychological mechanisms

underlying CBT’s efficacy in chronic pain populations.
4.6 Narrative Synthesis of Qualitative Findings

While quantitative synthesis provides an empirical estimation of CBT’s effectiveness in
chronic pain management, the narrative synthesis offers complementary insights into the
contextual, behavioural, and psychological mechanisms underpinning these outcomes. The

inclusion of a qualitative interpretive component aligns with recommendations from the
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Economic and Social Research Council (ESRC) and Cochrane Qualitative and Implementation
Methods Group, which emphasise the value of narrative integration in complex intervention

research (Popay et al., 2006; Booth et al., 2016).

This section presents a thematic synthesis of findings from the 10 quasi-experimental
and 4 qualitative studies included in the review, along with qualitative elements extracted from
mixed-methods RCTs. The synthesis focuses on patient experiences, therapist perspectives, and

contextual factors influencing CBT’s therapeutic effectiveness.

Funnel plots are presented as summary diagnostics to support interpretation of potential
small-study effects and publication bias at outcome level. The results are interpreted cautiously

and in conjunction with heterogeneity, risk-of-bias considerations, and clinical plausibility.
4.6.1 Aims and Framework of the Narrative Synthesis

The objective of the narrative synthesis was to explain how, why, and under what
conditions CBT interventions produce therapeutic benefits in chronic pain populations. The

analysis followed the structured approach proposed by Popay et al. (2006), comprising:
1. Developing a preliminary synthesis of qualitative data;
2. Exploring relationships within and between studies; and
3. Assessing robustness of the synthesised findings.

The synthesis was conducted using NVivo 14 to facilitate thematic coding and pattern
identification. The analytic framework was underpinned by the biopsychosocial model of
chronic pain (Engel, 1977) and informed by cognitive-behavioural and acceptance-based

theoretical perspectives (Turk & Rudy, 1992; Hayes, Strosahl & Wilson, 2012).
4.6.2 Thematic Overview

From the qualitative synthesis, five overarching themes emerged as central to

understanding CBT’s role in chronic pain management:
1. Cognitive Reappraisal and Meaning Reconstruction
2. Therapeutic Alliance and Patient Engagement
3. Behavioural Activation and Self-Regulation
4. Psychological Flexibility and Acceptance

5. Implementation and Contextual Adaptability
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Each theme is discussed in detail below, with reference to empirical examples and

theoretical alignment.
Theme 1: Cognitive Reappraisal and Meaning Reconstruction

A dominant finding across studies was that CBT facilitated a shift in patients’ cognitive
appraisals of pain—from a perception of uncontrollable threat to one of manageable experience.
Participants described learning to reinterpret pain sensations as non-catastrophic, which
reduced emotional distress and rumination (Ehde, Dillworth & Turner, 2014; McCracken &

Vowles, 2014).

This cognitive reframing was typically achieved through structured self-monitoring,
identification of automatic thoughts, and cognitive restructuring exercises. Patients frequently
reported that recognising the interaction between thoughts, emotions, and pain intensity

empowered them to adopt active coping strategies.

“I can’t stop the pain completely, but I can stop it from controlling everything else [

do.” (Participant quote, extracted from qualitative study in Buhrman et al., 2016)

This thematic pattern aligns with the Cognitive Model of Pain (Turk & Rudy, 1992),
which posits that maladaptive cognitions amplify perceived pain through attentional bias and
emotional reinforcement. CBT’s capacity to alter these cognitions therefore directly contributes

to reduced symptom severity and distress.
Theme 2: Therapeutic Alliance and Patient Engagement

The therapeutic relationship emerged as a critical determinant of treatment adherence
and perceived success. Across both face-to-face and online interventions, participants
consistently emphasised the value of therapist empathy, authenticity, and competence

(Linardon et al., 2019; Thorn et al., 2018).

Therapeutic alliance functioned as both a motivational driver and a stabilising factor
during cognitive restructuring and behavioural change. Patients who reported strong alliance

often described enhanced self-efficacy and trust in the therapeutic process.

Conversely, weak alliance or minimal therapist interaction—particularly in unguided
digital CBT formats—was associated with reduced engagement and higher attrition rates
(Buhrman et al., 2016). This finding underscores the importance of relational processes in
behavioural therapies, reinforcing the argument that the therapist’s role extends beyond

technical skills to encompass emotional containment and guidance.
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Theme 3: Behavioural Activation and Self-Regulation

A consistent theme across studies was that CBT promoted gradual behavioural
activation, the process of increasing engagement in valued daily activities despite pain.
Participants reported that structured activity scheduling, pacing strategies, and problem-solving

exercises fostered a sense of mastery and autonomy (Williams, Eccleston & Morley, 2012).

Behavioural activation appeared to have both psychological and physiological benefits.
Increased activity reduced physical deconditioning while reinforcing adaptive beliefs about
control and capability. These findings support the fear-avoidance model of chronic pain
(Vlaeyen & Linton, 2000), which posits that avoidance behaviours maintain disability and

distress by preventing corrective experiences.

Several studies also highlighted improvements in emotional regulation, as patients
developed better tolerance of discomfort and frustration. This self-regulatory improvement

often translated into enhanced interpersonal functioning and mood stability.
Theme 4: Psychological Flexibility and Acceptance

Third-wave CBT approaches, particularly Acceptance and Commitment Therapy
(ACT) and Mindfulness-Based Cognitive Therapy (MBCT), were associated with
improvements in psychological flexibility, emotional balance, and value-driven behaviour

(Hayes, Strosahl & Wilson, 2012).

Participants described developing the ability to “coexist with pain” without being
dominated by it. Rather than eliminating pain, ACT encouraged patients to realign attention
towards life goals and personal meaning, reducing the psychological burden of chronic pain

(McCracken & Vowles, 2014).

“Pain is still there, but it no longer decides what I can or can’t do.” (Patient statement

from ACT intervention study, Vowles & McCracken, 2008)

Mindfulness training was frequently cited as a mechanism for reducing pain
catastrophising and physiological arousal, contributing to greater emotional stability. This
theme illustrates the shift from control to acceptance, where psychological flexibility replaces

avoidance as a central therapeutic goal.
Theme 5: Implementation and Contextual Adaptability

The final theme concerns the practical implementation of CBT interventions across

diverse healthcare and cultural contexts. Studies from lower-resource or non-Western settings
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(e.g., China, India) highlighted challenges related to therapist availability, language translation,
and cultural adaptation of CBT content (Zhou et al., 2020).

Digital CBT platforms emerged as viable alternatives to traditional delivery, offering
increased accessibility and reduced costs. However, several studies noted variable adherence
rates due to lack of motivation, technical difficulties, and limited personalisation. The most
successful digital programmes incorporated therapist-assisted or hybrid models, suggesting that
blended formats may best balance accessibility with clinical effectiveness (Linardon et al.,

2019).

Implementation studies also identified organisational barriers, including limited
integration between psychological and medical services and insufficient training for clinicians
in pain-specific CBT protocols. These factors underscore the need for system-level approaches

that align therapeutic delivery with broader healthcare infrastructure.
4.6.3 Cross-Thematic Integration and Theoretical Alignment

The five emergent themes converge around three core theoretical principles

underpinning CBT’s efficacy in chronic pain management:

1. Cognitive Control: Reduction of maladaptive thought patterns decreases emotional

distress and perceived pain intensity (Turk & Rudy, 1992).

2. Behavioural Activation: Gradual re-engagement with daily activities interrupts the

pain—avoidance cycle and fosters functional recovery (Vlaeyen & Linton, 2000).

3. Psychological Flexibility: Acceptance and mindfulness promote adaptive coping,

resilience, and improved quality of life (Hayes, Strosahl & Wilson, 2012).

Together, these principles reinforce the biopsychosocial model, illustrating how CBT
operates simultaneously at cognitive, behavioural, and emotional levels to alleviate the

multidimensional burden of chronic pain.
4.6.4 Robustness and Reflexivity of the Narrative Findings

To ensure the trustworthiness and credibility of the synthesis, multiple strategies were

applied:

o Triangulation across data sources (RCT qualitative components, observational studies,

and implementation reports) enhanced the breadth of interpretation.
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o Reflexivity logs were maintained to document analytic decisions, ensuring transparency

in theme development.

o Peer debriefing was conducted with a senior supervisor to validate interpretations and

challenge assumptions.

e Audit trails within NVivo ensured replicability of thematic coding and linkage to

primary data extracts.

This multi-layered approach aligns with Lincoln and Guba’s (1985) criteria for

qualitative trustworthiness—credibility, dependability, confirmability, and transferability.
4.6.5 Summary of Narrative Synthesis

The narrative synthesis underscores that CBT’s effectiveness in chronic pain
management extends beyond symptom reduction to encompass psychological transformation
and behavioural reintegration. Through cognitive reappraisal, emotional regulation, and
acceptance-based change, individuals learn to live more functionally and meaningfully despite

ongoing pain.

The integration of therapeutic alliance, self-efficacy, and contextual adaptability further
highlights CBT’s holistic and person-centred nature. These findings complement the
quantitative results presented in Section 4.5, demonstrating that CBT not only reduces pain

intensity and psychological distress but also fosters enduring psychosocial adjustment.

The next section synthesises both quantitative and qualitative outcomes, outlining the
overarching conclusions of this systematic review and meta-analysis and their implications for

theory, practice, and future research.
4.7 Summary of Key Findings

This section provides an integrated synthesis of the major findings from both the
quantitative meta-analysis (Section 4.5) and the qualitative narrative synthesis (Section 4.6).
Together, these findings provide a comprehensive understanding of the efficacy of Cognitive
Behaviour Therapy (CBT) in the management of chronic pain, encompassing not only statistical

outcomes but also psychological mechanisms, contextual influences, and theoretical coherence.

The convergence of quantitative and qualitative data reinforces the multidimensional
impact of CBT within the biopsychosocial framework of chronic pain, offering strong evidence
that CBT produces clinically meaningful improvements in both physical and psychological

domains.
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4.7.1 Quantitative Outcomes: Empirical Evidence of Efficacy

The quantitative synthesis demonstrated that CBT exerts moderate to large effects
across key outcome domains when compared with control conditions, including treatment-as-
usual, waitlist, and education-only interventions. A summary of these pooled effects is

presented in Table 19.

Table 19: Summary of Pooled Effects Across Outcome Domains

Outcome Effect Size 95% Confidence Interpretation

Domain (SMD) Interval (CI)
Pain Intensity —0.56 [-0.69,—0.43]  Moderate, significant improvement
Depression —0.61 [-0.76,—0.46] | Moderate-to-large reduction
Anxiety —0.52 [-0.68,-0.36]  Moderate reduction
Catastrophising —0.66 [-0.83,-0.49] | Large cognitive-emotional

improvement

Physical Function —0.47 [-0.63, —0.32]  Moderate improvement
Quality of Life 0.48 [0.32, 0.63] Moderate improvement

Collectively, these findings affirm that CBT leads to substantial reductions in pain
intensity and psychological distress, alongside measurable gains in physical functioning and

overall well-being.

Notably, the analysis found that longer-duration interventions (>8 weeks) and therapist-
led or hybrid delivery formats produced marginally stronger outcomes than shorter or fully
digital programmes. However, the differences were not statistically significant, indicating that

CBT’s therapeutic benefits are robust across delivery modalities.

The overall heterogeneity across studies (I> = 50-60%) was moderate and expected,
given the diversity of populations, pain conditions, and intervention structures. Sensitivity
analyses confirmed the stability of these findings, and the GRADE assessment rated the
certainty of evidence as high to moderate across all domains, underscoring the methodological

strength of the evidence base.
4.7.2 Qualitative Outcomes: Mechanisms and Contextual Influences

The narrative synthesis provided deeper insight into the mechanisms of change
underlying CBT’s effectiveness and the contextual factors shaping treatment success. Five core

themes were identified:
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Cognitive Reappraisal and Meaning Reconstruction: CBT enabled patients to reinterpret
pain sensations as manageable rather than catastrophic, reducing emotional distress and

enhancing control.

Therapeutic Alliance and Engagement: The quality of the therapeutic relationship
emerged as a crucial determinant of adherence and outcomes, highlighting the relational

dimension of effective CBT.

Behavioural Activation and Self-Regulation: Engagement in valued activities promoted
both psychological empowerment and physical recovery, reinforcing adaptive coping

patterns.

Psychological Flexibility and Acceptance: Acceptance-based CBT models (e.g., ACT,
MBCT) enhanced tolerance of discomfort and reorientation towards personally

meaningful goals.

Implementation and Contextual Adaptability: The efficacy of CBT depended on
contextual tailoring—therapist expertise, cultural adaptation, and digital engagement

strategies significantly influenced effectiveness.

These qualitative findings underscore that CBT’s value lies not only in its symptom-

reduction capacity but in its facilitation of psychological transformation and resilience. Patients

reported enhanced self-efficacy, greater emotional stability, and improved life satisfaction, even

when pain persisted.

4.7.3 Integration of Quantitative and Qualitative Findings

Integration of the quantitative and qualitative findings revealed strong methodological

and conceptual convergence across the datasets. The meta-analytic outcomes provided

empirical confirmation of the improvements reported by patients in qualitative studies, while

the narrative synthesis illuminated 2ow and why these improvements occur.

The synthesis supports the following integrative conclusions:

CBT operates through cognitive restructuring and behavioural activation, breaking the

maladaptive cycle of fear, avoidance, and pain amplification (Vlaeyen & Linton, 2000).

Psychological flexibility and acceptance mechanisms are central to sustaining long-term

improvement, even in the absence of full pain relief (Hayes, Strosahl & Wilson, 2012).
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e Therapeutic alliance and engagement moderate the efficacy of CBT across both
traditional and digital contexts, suggesting relational and humanistic dimensions are

vital to success.

e CBT produces multidimensional benefits, improving not only pain and mood but also
functional independence and quality of life—key indicators of holistic health

improvement.

Together, these findings position CBT as a comprehensive and adaptable intervention

within the broader biopsychosocial paradigm of pain management.
4.7.4 Comparative Strength of Evidence Across Domains

A comparative assessment of evidence strength reveals that CBT is most consistently
effective in reducing cognitive-emotional distress (e.g., catastrophising, depression, anxiety)
and enhancing coping efficacy, with slightly lower but still meaningful effects on functional

and physical outcomes. These findings are summarized in Table 20.

Table 20: Comparative Strength of Evidence Across Outcome Domains

Outcome Category Consistency  Certainty Clinical Relevance

of Evidence (GRADE)

Cognitive/Emotional = High High Core mechanism of change
Functional Moderate Moderate | Contributes to reintegration
Quality of Life Moderate Moderate | Reflects holistic improvement
Physiological Moderate Moderate | Secondary, indirect impact

This pattern is consistent with theoretical expectations, given that CBT primarily targets
the psychological processes, cognition, emotion, and behaviour, that modulate pain perception

rather than the physiological source of pain itself (Turk & Rudy, 1992).
4.7.5 Theoretical Integration and Conceptual Framework

The synthesis of findings consolidates CBT’s relevance within the biopsychosocial
model (Engel, 1977) and supports the multifactorial nature of chronic pain. CBT’s effectiveness
arises from its capacity to address the dynamic interplay between biological, psychological, and

social determinants of pain experience.

The integrative framework derived from this review identifies three principal

mechanisms through which CBT exerts its effects:
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1. Cognitive Mechanisms: Modification of maladaptive thought patterns (catastrophising,

hopelessness) reduces emotional reactivity and perceived pain severity.

2. Behavioural Mechanisms: Graded behavioural activation reintroduces adaptive

functioning, enhances reward sensitivity, and reduces avoidance-related disability.

3. Affective-Regulatory Mechanisms: Mindfulness and acceptance processes increase

emotional tolerance and promote goal-directed living despite persistent pain.

This theoretical synthesis aligns with emerging neurocognitive models of pain
regulation, suggesting that CBT may exert indirect effects on neural networks involved in
emotion regulation, attention, and executive control (Jensen et al., 2012; Bushnell, Ceko &

Low, 2013).
4.7.6 Clinical and Practical Implications
The findings of this review have several important clinical implications:

e CBT should be considered a first-line psychological intervention for chronic non-cancer

pain within multidisciplinary pain management services.

o Integration of CBT with pharmacological and physiotherapeutic approaches enhances

treatment comprehensiveness and sustainability.

e Training and supervision of CBT practitioners in pain-specific applications are essential

to ensure fidelity and optimise outcomes.

o Digital CBT platforms offer scalable solutions to improve accessibility, but therapist-

guided or hybrid delivery remains preferable for complex or severe cases.

e Policy frameworks, particularly within the NHS and equivalent healthcare systems,
should continue to promote access to evidence-based psychological interventions for

chronic pain populations.

Furthermore, the data suggest that CBT may play a key role in addressing the public
health burden of chronic pain by reducing healthcare utilisation, medication dependency, and

disability-related costs (Eccleston et al., 2014).
4.7.7 Limitations of the Evidence Base
Despite strong empirical support, certain limitations should be acknowledged:

1. Heterogeneity in intervention protocols and outcome measures complicates direct

comparison across studies.
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2. Incomplete blinding and attrition introduce potential bias in behavioural trials.

3. Limited long-term follow-up restricts understanding of maintenance and relapse

prevention.

4. Underrepresentation of non-Western populations constrains generalisability to

culturally diverse contexts.

5. Digital CBT studies require more rigorous evaluation to establish equivalence with face-

to-face modalities.

Addressing these gaps through standardised protocols, longer-term RCTs, and culturally

sensitive adaptations will enhance future research quality and applicability.
4.7.8 Summary

In conclusion, the synthesis of findings from this systematic review and meta-analysis
provides compelling evidence that Cognitive Behaviour Therapy is an effective, evidence-

based intervention for the management of chronic pain.

Quantitatively, CBT produces significant and sustained improvements in pain intensity,
emotional well-being, functional capacity, and quality of life. Qualitatively, it empowers
patients to reinterpret and regulate their pain experiences, enhance coping, and re-engage

meaningfully with life.

The combined evidence affirms CBT’s theoretical coherence within the biopsychosocial
framework and its practical relevance as a cornerstone of multidisciplinary pain management.
These findings form the empirical foundation for the discussion and critical interpretation
presented in Chapter 5, where implications for clinical practice, policy, and future research

directions will be examined in detail.
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CHAPTER S

Discussion

5.1 Introduction

This chapter interprets the results presented in Chapter 4 within the wider scholarly
landscape of chronic pain and clinical psychology, integrating empirical findings with
established theoretical frameworks and drawing out implications for practice, service design,
and future research. The review’s central conclusion—that Cognitive Behaviour Therapy
(CBT) yields moderate-to-large improvements across pain intensity, psychological distress
(depression, anxiety, catastrophising), functional capacity, and quality of life—coheres with,
and extends, the extant evidence base on psychological therapies for long-term pain. In
particular, the convergence between the quantitative meta-analytic effects and the qualitative,
mechanism-focused narrative strengthens the claim that CBT is a cornerstone, biopsychosocial

intervention for chronic non-cancer pain.

Three features of this work warrant emphasis at the outset. First, the analysis synthesised
outcomes across both psychological and medical domains, demonstrating that gains extend
beyond symptom alleviation to meaningful improvements in physical function and everyday
participation. Secondly, the dual-method approach—statistical aggregation alongside a
structured narrative synthesis—illuminated #Zow CBT achieves its effects (e.g., cognitive
reappraisal, behavioural activation, psychological flexibility), thereby providing explanatory
depth rather than mere description. Thirdly, the review probed contextual moderators (delivery
format, duration, pain type), offering a more granular account of when and for whom CBT is

most effective.
5.1.1 Locating the findings within existing literature.

The pooled effects reported here are consistent with prior high-quality reviews showing
CBT'’s superiority to waitlist, treatment-as-usual, or educational comparators for chronic pain
outcomes. Where this thesis advances the field is in the integration of third-wave variants (e.g.,
ACT, mindfulness-informed CBT) and digitally delivered interventions within a single analytic
frame. The quantitative signal—moderate improvements across primary and secondary
domains—parallels earlier syntheses; however, the complementary narrative analysis adds
necessary context: programmes that explicitly cultivate cognitive reappraisal, graded re-

engagement with valued activities, and acceptance-based coping tend to demonstrate more
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stable gains, particularly when supported by strong therapeutic alliance and appropriate fidelity

monitoring.

Notably, the pattern of effects across outcomes is theoretically coherent. The largest
improvements appear in cognitive-emotional constructs (catastrophising, depression, anxiety),
with robust, albeit slightly smaller, effects on functional and quality-of-life indices. This
gradient aligns with CBT’s mechanisms of action, which primarily target appraisal, expectancy,
attention, and behaviour—processes that have a downstream influence on disability and life
participation even when nociceptive input persists. The finding that effects are maintained at
medium-term follow-up (to 6—12 months in the available studies), with modest attenuation,
affirms that CBT does more than provide transient relief; it enables enduring adaptations in

self-regulation and pain management.
5.1.2 Theoretical integration: biopsychosocial, fear-avoidance, and flexibility models

Interpreted through the biopsychosocial model, the results underscore that pain is a
multidimensional phenomenon in which cognitive schema, affective responses, behaviours, and
social contingencies dynamically shape lived experience. Three interlocking theories help

explain the pattern observed:

e The cognitive model of pain clarifies the centrality of appraisal. CBT’s restructuring
of maladaptive beliefs (e.g., helplessness, catastrophising) reduces affective
amplification of pain signals and fosters perceived control.

e The fear-avoidance model explains functional gains. By dismantling fear of
movement and avoidance cycles, behavioural activation and graded exposure allow
corrective experiences that recalibrate threat appraisal and restore activity.

e The psychological flexibility model (prominent in ACT/MBCT) accounts for the
stability of benefit despite persistent symptoms: acceptance, diffusion, and values-
based action increase tolerance of discomfort and redirect behaviour towards

meaningful goals, thus improving quality of life even when pain is not eliminated.

Together, these frameworks articulate a coherent mechanism chain: cognitive
reappraisal — reduced affective load — behavioural re-engagement — functional recovery,

with flexibility and acceptance supporting maintenance over time.
5.1.3 Interpreting heterogeneity and moderators

Moderate statistical heterogeneity is expected given variability in pain aetiologies,
settings, and protocols. The subgroup signals observed, slightly stronger effects for face-to-face
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formats and for interventions exceeding eight weeks, are clinically intuitive. Therapist-led
delivery likely augments engagement, optimises individualisation, and strengthens alliance, all
of which the qualitative synthesis identified as active ingredients. Nevertheless, the efficacy of
well-designed digital or hybrid CBT remains evident, particularly when platforms incorporate
guided support, clear pacing, and adherence scaffolds. From a service-delivery perspective, this
finding supports a stepped-care approach in which lower-intensity digital CBT can extend reach
and equity, with escalation to therapist-intensive formats for complex presentations, high

psychosocial risk, or suboptimal early response.

Differences by pain condition (e.g., marginally larger effects in musculoskeletal pain
relative to fibromyalgia) also fit theoretical expectations: conditions with prominent fear-
avoidance cycles may respond more readily to graded behavioural activation, whereas disorders
characterised by widespread sensitisation may require greater emphasis on acceptance, pacing,
and flare management. Importantly, the absence of statistically significant interaction effects
cautions against rigid protocol selection by diagnosis alone; individual case formulation

remains central.
5.1.4 Clinical significance and translation

Beyond statistical significance, the pattern of results signals practical, patient-centred
benefit. With effect sizes ranging from medium for anxiety (SMD = -0.52) to medium-to-large
for depression (-0.61) and catastrophising (-0.66), the intervention produced robust
improvements comparable to or exceeding pharmacological controls translate to improved self-
efficacy, fewer pain flare-related disruptions, and more consistent participation in work and
social roles. Functional gains, while moderate on average, are meaningful at population scale,
particularly when integrated into multidisciplinary pain pathways that combine CBT with
physiotherapy, medication optimisation, and vocational rehabilitation. For clinical psychology,
the data support routine incorporation of pain-specific CBT competencies (fear-avoidance,
pacing, flare planning, values work) within practitioner training and supervision. For health
systems, including the NHS, the evidence justifies commissioning CBT as part of evidence-

based pain services, with attention to access, cultural adaptation, and digital inclusion.
5.1.5 Mechanisms, alliance, and fidelity

The narrative synthesis highlights the therapeutic alliance as a pivotal moderator—an
expected but vital confirmation. In programmes where empathy, clarity, and collaboration are

foregrounded, adherence improves, and cognitive-behavioural learning is generalised. Equally,
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fidelity to core therapeutic processes matters: where interventions diluted cognitive
restructuring, neglected behavioural experiments, or offered unguided digital content without
support, effects weakened, and attrition rose. These observations have direct practice
implications: services should invest in skills-based supervision, fidelity monitoring, and

outcome-informed feedback systems to sustain quality.
5.1.6 Equity, culture, and digital delivery

The global spread of studies indicates broad applicability but also exposes equity gaps.
Under-representation of older adults, men, and ethnically diverse groups limits generalisability,
while language and cultural adaptations are uneven. Digital CBT can mitigate access barriers
but must be designed with usability, accessibility, and personalisation in mind and, where
possible, include human support. Policy and service development should track reach, uptake,

and outcomes across demographic strata to avoid widening disparities.
5.1.7 Contribution and trajectory of the thesis

In sum, this thesis contributes by (a) demonstrating coherent, cross-domain efficacy of
CBT in chronic pain; (b) explicating mechanisms that bridge cognitive-affective change to
functional recovery; (c) clarifying contextual moderators relevant to implementation; and (d)
articulating practice-ready implications for stepped care and multidisciplinary pathways. The
remainder of Chapter 5 builds on this foundation. Section 5.2 will critically appraise the
findings against methodological constraints and potential biases; Section 5.3 will elaborate
clinical, educational, and service-level implications; Section 5.4 will propose a practice-
oriented, mechanism-based framework for intervention selection and sequencing; and Section
5.5 will outline priorities for future research, including longer-term follow-up, standardised

outcomes, cultural adaptation, and rigorous evaluation of digital modalities.

Taken together, the evidence supports a clear position: CBT is not merely an adjunct but
a central, mechanism-driven intervention within modern, biopsychosocial pain care, capable of
delivering meaningful improvements in how people think, feel, function, and live with chronic

pain.
5.2 Critical Appraisal: Methodological Constraints and Potential Sources of Bias

This section offers a rigorous appraisal of the evidential base underpinning the
conclusions in Chapter 4. It examines internal and external validity, measurement and synthesis
choices, risks of bias, and review-level limitations that may qualify the strength and

generalisability of the findings.
172



5.2.1 Internal Validity

a.

Randomisation and allocation: Most trials reported adequate sequence generation
and, increasingly post-2015, allocation concealment. Nonetheless, incomplete reporting
in a minority of studies leaves residual uncertainty regarding selection bias (Higgins et
al., 2022).

Blinding and performance bias: Participant and therapist blinding is rarely feasible in
behavioural interventions; expectancy and therapist enthusiasm may therefore inflate
effects on self-report outcomes. Although assessor blinding was more common for
follow-up assessments, it was not universal, leaving a plausible—if moderate—risk of
measurement bias (Sterne et al., 2019).

Attrition and handling of missing data: Attrition rates of 10-25% were typical.
Several trials employed intention-to-treat analyses, but imputation strategies and
assumptions (e.g., missing at random) were variably reported. Where standard
deviations were derived from Cls/p-values, small departures from distributional
assumptions could modestly affect variance estimates in the meta-analysis (Higgins et
al., 2022).

Contamination and co-interventions: Parallel physiotherapy, medication adjustments,
and adjunct education were not consistently monitored or standardised across arms.
Such co-interventions, while ecologically realistic, may dilute or confound estimates of
the specific CBT effect.

Intervention fidelity and therapist effects: Fidelity monitoring (e.g., manual
adherence, session rating scales) was inconsistently reported, and therapist
qualifications/supervision varied. Both factors can moderate outcomes; inadequate

reporting complicates causal attribution to CBT’s putative mechanisms.

5.2.2 External Validity and Generalisability

a.

Population representativeness: Samples skewed female and middle-aged, mirroring
epidemiology yet limiting generalisability to men, older adults, and minority ethnic
groups. Inclusion of non-Western populations was limited; cultural adaptation of CBT
content and delivery remains uneven.

Clinical heterogeneity: Effects were consistent across pain conditions, with slightly
larger gains in musculoskeletal cohorts relative to fibromyalgia. However, diagnosis-

by-protocol matching was not uniform, and few trials stratified by psychosocial risk,
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pain phenotypes, or comorbidity burden—key determinants of prognosis and treatment
response.

Setting and delivery: Findings translate best to outpatient or primary-care contexts
with access to trained therapists. Digital CBT broadened reach but exhibited variable
adherence; unguided formats underperformed guided/hybrid models. Service design,

digital literacy, and support intensity are therefore material to real-world effectiveness.

5.2.3 Measurement Choices and Outcome Interpretation

a.

Self-report dominance: The evidence base relies heavily on validated self-report
instruments (e.g., VAS/NRS, BDI/HADS, PCS). Objective medical outcomes (e.g.,
opioid consumption, healthcare utilisation, actigraphy, inflammatory markers) were
reported infrequently and heterogeneously, limiting physiological inference.

Clinical significance: Pooled effects were expressed as standardised mean differences
(Hedges’ g). While appropriate for cross-instrument synthesis, SMDs are less intuitive
clinically and can inflate with low within-study variance (Borenstein et al., 2021).
Mapping to minimal clinically important differences (e.g., >10-20 mm on a 100-mm
VAS) was not uniformly possible; thus, some caution is warranted when translating
SMDs into bedside thresholds.

Follow-up duration: Although about 40% of studies reported outcomes beyond three
months, long-term (>12 months) data were sparse. Maintenance, relapse, and booster-

session effects remain under-characterised.

5.2.4 Synthesis and Statistical Considerations

a.

Model choice and dependence: Random-effects models were used to accommodate
between-study heterogeneity. In multi-arm trials, we combined relevant arms to avoid
double-counting, a conservative practice but one that sacrifices precision relative to
multivariate or robust-variance meta-analytic methods (Deeks, Higgins & Altman,
2022). Future re-analyses could employ multilevel or robust variance estimation to
model within-study correlations more fully.

Heterogeneity and exploration: Moderate heterogeneity (I*> = 50-60%) was
anticipated given differences in populations, formats, and dosages. Subgroup and meta-
regression signals (e.g., duration, delivery mode) were directionally consistent with
theory but should be interpreted cautiously due to multiplicity and limited power for

formal interaction testing (Higgins et al., 2022).
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c. Data transformations: Where authors reported medians/IQRs, conversions to
means/SDs used established formulae, introducing approximation error that is small in

large samples but non-trivial in small trials.
5.2.5 Reporting, Publication, and Researcher Allegiance Bias

a. Publication bias: Funnel plots suggested mild small-study effects; formal tests were
not significant, and trim-and-fill adjustments attenuated but did not nullify benefits.
Nonetheless, preferential publication of positive trials remains a plausible upward
influence on pooled effects (Egger et al., 1997; Duval & Tweedie, 2000).

b. Selective reporting: Pre-registration and protocol availability improved over time, yet
selective outcome reporting cannot be excluded—particularly in older studies.

c. Researcher allegiance: Many trials were led by CBT proponents; allegiance can subtly
affect design choices, comparator strength, and interpretive tone. While difficult to
quantify, this remains a recognised source of systematic bias in psychotherapy research.

d. Language and time-lag bias: English-language restriction and the 2000-2025 window
may have excluded relevant non-English evidence and very recent preprints,

respectively.
5.2.6 Comparator Integrity and “Usual Care” Variability

Control conditions ranged from waitlist to education to treatment-as-usual (TAU). TAU
is often under-specified and heterogeneous, spanning medication management to informal
advice. Stronger comparators (e.g., active supportive counselling) tended to yield smaller
between-group effects, underscoring the importance of comparator integrity when inferring

specific CBT mechanisms.
5.2.7 Digital Modality—Specific Limitations

Engagement, adherence, and dosage were unevenly reported in online programmes; few
studies implemented adaptive tailoring, human-support triggers, or objective usage analytics.
Without these, null effects may reflect under-delivery rather than inefficacy. Conversely,
observed benefits may not replicate in unguided, real-world roll-outs without equivalent

scaffolding.
5.2.8 Review-Level Constraints

Despite a comprehensive strategy aligned with PRISMA 2020 and the Cochrane
Handbook (Page et al., 2021; Higgins et al., 2022), several constraints remain:

175



a. reliance on study-level (not participant-level) data limits moderator precision;
b. unavoidable approximations in data extraction for incomplete reports;

c. 1inability to meta-analyse several clinically salient outcomes (e.g., analgesic tapering)

due to sparse/heterogeneous reporting;

d. and the necessity of SMDs, which—while methodologically defensible—complicate

translation to MCIDs and commissioning metrics.
5.2.9 Overall Judgement

Taken together, these limitations temper—but do not overturn—the central conclusions.
The preponderance of low-to-moderate risk trials, convergent quantitative and qualitative
signals, stability under sensitivity analyses, and GRADE ratings in the moderate-to-high range
sustain confidence in the finding that CBT yields meaningful improvements across
psychological and functional domains in chronic pain (Guyatt et al., 2011). The principal
caveats concern (i) generalisability to under-represented groups and low-resource settings; (ii)
durability beyond 12 months; (iii) objective medical outcomes; and (iv) optimal implementation

of digital/hybrid delivery.
5.2.10 Implications of the Appraisal

This appraisal indicates clear priorities for practice and research: routine fidelity
monitoring and supervision; stronger, standardised TAU comparators; transparent handling of
missing data; inclusion of objective and health-economic outcomes; culturally adapted
protocols; and rigorous evaluation of stepped-care digital models with guided support. These
directions inform Section 5.3 (Implications for Clinical Practice, Training, and Service Design)

and Section 5.5 (Future Research Agenda).
5.3 Implications for Clinical Practice, Training, and Service Design

This section translates the results of Chapter 4 into practical recommendations for
clinicians, supervisors, and service leaders. It is organised across three levels, clinical practice,
workforce training and supervision, and service design/commissioning, and is grounded in the
mechanisms and moderators identified in the synthesis (cognitive reappraisal, behavioural

activation, psychological flexibility; alliance; fidelity; duration; delivery mode).
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5.3.1 Clinical practice: formulation-driven, mechanism-focused care

a.

Begin with a biopsychosocial formulation: Map pain drivers (nociceptive/neuropathic
features), cognitive—affective processes (catastrophising, fear-avoidance, low self-
efficacy), behavioural patterns (avoidance, over-activity/boom—bust), sleep, mood, social
contingencies, and occupational demands.
Target mechanisms explicitly:
1. Cognition: identify and restructure pain-threat appraisals; introduce attentional
retraining and cognitive diffusion.
il. Behaviour: graded activity scheduling, exposure to feared movements, pacing,
flare planning, problem-solving.
iii. Affect/Regulation: mindfulness, acceptance, values work; distress tolerance; sleep
hygiene.
Embed pain education. Use brief, iterative pain neuroscience education to normalise
symptoms and counter maladaptive beliefs.
Dose and structure. The evidence supports >8—10 structured sessions (45—60 minutes),
with a clear agenda, between-session practice, and one to two booster sessions for
maintenance.
Relapse prevention from session one. Develop a personalised maintenance plan (early

warning signs, coping responses, environmental supports, re-entry criteria).

5.3.2 Tailoring and stratification

a.

Pain phenotype and psychosocial risk: For prominent fear-avoidance, prioritise
graded exposure and behavioural experiments; for widespread
sensitisation/fibromyalgia, emphasise acceptance, pacing, sleep, and compassion-based
strategies.

Comorbidity: Where depression, trauma, or substance dependence are material,
integrate stabilisation work or phased treatment with appropriate liaison.

Readiness and motivation: Use brief motivational interviewing techniques to enhance

engagement and treatment adherence.

5.3.3 Therapeutic alliance and engagement

a.

Alliance as an active ingredient: Prioritise empathy, collaborative goal setting,

transparency about rationale, and regular review of progress.
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Adherence scaffolds: Provide concise handouts, practice trackers, SMS/app reminders,
and problem-solve barriers to home practice.
Family and workplace context: Where helpful, include carers or occupational advisers

to support generalisation and graded return to function.

5.3.4 Measurement-based care

Adopt routine outcome monitoring to guide decisions and demonstrate value:

Core set: pain intensity (NRS/VAS), pain interference/disability (e.g., RMDQ/PDI),
depression and anxiety (e.g., PHQ-9/HADS), catastrophising (PCS), self-efficacy
(PSEQ), and a brief quality-of-life measure.

Cadence: baseline, session-by-session brief scales (2-3 items) for trajectory, post-
treatment, and at 3—6-month follow-up.

Use at point of care: Discuss graphs with patients; adapt formulation and tasks when

progress plateaus.

5.3.5 Digital and hybrid delivery: design principles

a.

Guided > unguided: Digital CBT is effective but performs best with brief human
support (10-20 minutes per week by phone/video/chat).

Usability and accessibility: Simple navigation, plain-language micro-lessons (5—8
minutes), closed-loop reminders, offline access, and inclusive design for
visual/cognitive load.

Fidelity online: Protect core components (cognitive reappraisal, behavioural activation,
exposure, acceptance). Include interactive behavioural experiments, graded-activity
planners, and symptom/practice dashboards.

Risk and escalation: Build clear thresholds for therapist review (worsening mood, risk

flags, non-adherence).

5.3.6 Training and supervision: a competency framework

a.

Foundational competencies (for all CBT-pain practitioners): Pain-specific
assessment and formulation; delivery of pain education; behavioural activation and
graded exposure; cognitive restructuring; pacing and sleep interventions; relapse
prevention; alliance skills; outcome-informed practice.

Advanced competencies (senior practitioners/specialists): Acceptance and

Commitment Therapy/Mindfulness-informed modules; complex comorbidity
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formulation; trauma-informed care; vocational rehabilitation integration; digital-hybrid
programme design; supervision and fidelity rating.

Supervision structure: Fortnightly skills-based supervision; direct observation
(audio/video) with structured fidelity tools; outcome review and case-mix adjustment;

supervisor calibration meetings to reduce drift.

5.3.7 Multidisciplinary integration and pathway design

a.

Position CBT within an integrated pain pathway: Co-manage with physiotherapy,
pharmacy/medical review, and occupational support. Align goals (graded activity
targets, analgesic optimisation, sleep plans).

Opioid stewardship and self-management: Use CBT modules to support rational
analgesic use, flare management, and coping alternatives.

Stepped care.

1. Step I: brief education and digital guided self-help.

2. Step 2: group CBT (8-10 sessions).

3. Step 3: individual specialist CBT (10—16 sessions) for complexity.

4. Step 4: case consultation and liaison for refractory cases.

5.3.8 Equity, inclusion, and cultural adaptation

a.

Access: offer evening/remote slots; provide devices or data-light options; ensure
disability-accessible materials.

Cultural adaptation: co-produce metaphors/examples; translate materials; check
explanatory models of pain; address stigma and gendered pain narratives.

Monitor equity: stratify routine outcomes by age, sex, ethnicity, deprivation, disability;

act on disparities through targeted improvement cycles.

5.3.9 Governance, data protection, and safety

a.

Clinical governance: clear eligibility/inclusion criteria; standard operating procedures
for risk assessment and escalation; incident learning loops.

Information governance: GDPR-compliant platforms; minimal necessary data;
informed consent for digital tracking; transparent Al-assisted features limited to
administrative support.

Quality assurance: annual audit; fidelity spot-checks; patient-reported experience

measures (PREMs) alongside outcomes.
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5.3.10 Commissioning and service KPIs (for NHS and similar systems)
Suggested headline indicators:

a. Access/throughput: referral-to-treatment time; completion rate; DNA/cancellation rates.

b. Outcomes: >30% reduction in pain interference; reliable change on depression/anxiety;
improvement in PCS/PSEQ); sustained gains at 3—6 months.

c. Function: RTW/role restoration where applicable; activity tolerance (patient-set
functional goal attainment).

d. Experience and equity: PREMs; outcome parity across protected characteristics.

e. Value: change in primary/urgent care utilisation and analgesic burden (where routinely
available).

f. Commissioners should resource group and digital-guided formats for scalability, with

protected capacity for complex Step-3 work and proper supervision infrastructure.
5.3.11 Implementation and continuous improvement (QI) plan

a. Theory of change/logic model: inputs — activities (CBT modules) — mechanisms
(reappraisal, activation, flexibility) — outcomes (pain interference, mood, function).

b. Run SPC charts on key KPIs; PDSA cycles every 8-12 weeks (e.g., improving
adherence reminders; enhancing graded-activity tools).

c. Learning system: quarterly case reviews, cross-disciplinary huddles, patient panels
informing iterative refinements.

d. Scale-up: pilot—> evaluate—> standardise—> spread with fidelity toolkits and

onboarding packages.

5.3.12 Practical “CBT-for-Pain” care bundle (implementation checklist)

1. Biopsychosocial formulation documented.

2. Written goals and functional targets.

3. Pain education delivered (with take-home summary).
4. Cognitive restructuring or diffusion module completed.
5. Graded activity plan in place.

6. Pacing and sleep plan agreed.
7. At least one in-vivo behavioural experiment completed.

8. Outcome measures tracked every session.
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9. Relapse-prevention plan co-produced.
10.  Booster session scheduled (48 weeks post-treatment).
5.3.13 Summary

In clinical terms, CBT should be a first-line psychological component of
multidisciplinary pain care, delivered with adequate dose, protected fidelity, and strong
attention to alliance and engagement. For workforce and services, priority investments include
skills-based supervision, measurement-based care, guided digital/hybrid pathways, and equity-
minded design. At commissioning level, embedding clear KPIs, rigorous governance, and
continuous improvement mechanisms will maximise population-level benefit and support

sustainable, high-quality provision.
5.4 A Mechanism-Based Framework for Intervention Selection and Sequencing

This section proposes a practice-oriented, mechanism-based framework to guide which
CBT components to deploy, for whom, in what order, and with what dose. 1t translates the
empirical and qualitative signals from Chapter 4 into an operational model suitable for
individual therapy, group programmes, and hybrid digital pathways within multidisciplinary

pain services.
5.4.1 Guiding principles

a. Formulation before protocol: Treatment modules should follow an idiographic
biopsychosocial formulation rather than diagnosis alone.

b. Mechanism targeting: Select interventions that directly address dominant maintaining
mechanisms (catastrophising, fear-avoidance, low self-efficacy, sleep dysregulation,
mood/anxiety, boom—bust cycles).

c. Measurement-based adaptation: Use brief, repeated measures to adapt intensity and
sequence (Section 5.3.4).

d. Parsimony and fidelity: Deliver fewer modules well, preserving their active
ingredients, rather than many superficially.

e. Stepped care: Match intensity to need; escalate promptly when early response is

insufficient.
5.4.2 Stratification variables for initial treatment planning
At assessment, stratify along the following axes (illustrative thresholds shown for clinical

utility):
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Cognitive—affective load: Catastrophising (PCS >30), low self-efficacy (PSEQ
<30), anxiety/depression (HADS subscales >11 or PHQ-9/GAD-7 >10).
Behavioural pattern: Fear-avoidance (high movement fear; activity restriction)
versus boom-bust (over-activity followed by crashes).

Sleep and circadian factors: Insomnia Severity Index (ISI >15) or clear circadian
disruption.

Functional impact: Disability (RMDQ >12; PDI >30) and work/role restriction.
Pain phenotype/context: Localised musculoskeletal vs widespread/fibromyalgia-
like; neuropathic features; flare triggers.

Risk/complexity flags: Trauma history, substance dependence, uncontrolled severe
depression/suicidality, high opioid burden.

Practical context: Digital access, language/culture, preferences for individual vs

group, availability for sessions.

These variables inform starting dose, module emphasis, and need for multidisciplinary

input.

5.4.3 Decision algorithm (textual representation)

Step A — Stabilise and orient (Sessions 1-2):

Deliver a concise pain neuroscience and biopsychosocial rationale; co-produce
goals linked to valued roles; agree initial metrics.
Identify one dominant mechanism to target first (e.g., catastrophising or fear-

avoidance).

Step B — First-line module (Sessions 3—6):

If high catastrophising/low self-efficacy — Cognitive reappraisal + behavioural
experiments.

If fear-avoidance — Graded exposure to feared movements + paced activation.

If boom—bust — Pacing with activity calibration + flare planning.

If marked mood/anxiety — Behavioural activation with proportionate cognitive
restructuring; consider acceptance/diffusion early.

If insomnia — CBT-I micro-protocol (stimulus control, sleep restriction, wind-down

routines).
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Decision check (after Session 4):

o If <20% improvement on pain interference or personalised functional goal, add a

second mechanism module (e.g., acceptance/diffusion).

e If deterioration or

barriers

(non-adherence,

social

stressors),

address

alliance/motivation; consider brief MI; involve family/occupational support.

e Step C — Consolidate and generalise (Sessions 7-10):

e Broaden to values-based action, relapse prevention, and self-management plan.

e Rehearse flare protocols; plan graded return-to-work/role tasks; prepare booster

schedule.

Escalation rule:

o [£<30% improvement by Session 8 and ongoing risk/complexity — escalate to Step-

3 intensity (longer dose; individual work; senior clinician; physio/medical liaison).

5.4.4 Core CBT-for-pain modules and targeted mechanisms

Table 21: Core Modules, Active Ingredients, and Dosing Guidelines

Module

Active ingredients

Primary mechanism(s)

targeted

Typical dose

Pain education & Biopsychosocial mapping; Threat appraisal; 1-2 sessions
formulation expectancy calibration coherence (revisited)
Cognitive Thought monitoring, Catastrophising; 3—4 sessions
reappraisal restructuring, behavioural tests | helplessness; control

Behavioural Values-linked scheduling; Anhedonia; avoidance; 2—4 sessions
activation activity shaping mood

Graded exposure to

movement

Fear hierarchy; in-vivo

exposure; safety learning

Fear-avoidance;

hypervigilance

3—6 sessions

Pacing & boom—

bust regulation

Baseline setting; micro-breaks;

energy budgeting

Over-activity cycles;

flares

23 sessions

Acceptance/diffusi
on (ACT/MBCT)

Present-moment awareness;

diffusion; values

Psychological flexibility;

distress tolerance

2—4 sessions

Sleep (CBT-1

micro-protocol)

Stimulus control; sleep

restriction; routines

Hyperarousal; circadian

drift

23 sessions

(+ logs)

Relapse prevention

Early-warning signs; coping

scripts; booster plan

Maintenance; self-

management

1-2 sessions

(+ boosters)

Note: Modules can be combined; fidelity to core techniques is paramount.
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As outlined in Table 21, this modular framework moves away from a rigid 'one-size-
fits-all' protocol. Instead, it encourages clinicians to adopt a precision-medicine approach,
selecting specific components based on the individual’s presenting phenotype. For instance, a
patient with high fear-avoidance would benefit primarily from graded exposure, whereas a
patient with 'boom-bust' activity patterns would require a focus on pacing and regulation. This
targeted selection ensures that therapeutic time is allocated efficiently to the mechanisms most
likely to drive change for that specific individual, rather than diluting the intervention by

attempting to cover every module superficially.
5.4.5 Adaptive stepped-care logic and decision rules

a) Step 1 (low intensity): Guided digital CBT (10—20 mins weekly human support), group
psychoeducation, self-monitoring.
o Progression rule: If >20% improvement by week 4 and good adherence —
continue, if <20% or risk elevates — Step 2.
b) Step 2 (moderate intensity): Group CBT (8-10 sessions) or brief individual CBT
focusing on dominant mechanism(s).
o Escalation rule: If <30% improvement by Session 8 or emerging complexity —
Step 3.
c) Step 3 (high intensity/specialist): Individual CBT (10-16 sessions), senior clinician,
integrated physio/medical review; add CBT-I/ACT; consider trauma-informed
stabilisation when indicated.

o Maintenance: Booster sessions at 6 and 12 weeks; re-entry criteria for relapse.

Objective triggers (illustrative): reliable change on PCS (—6 points), PSEQ (+7),
RMDQ (—5), or patient-defined functional milestones (e.g., 20-minute continuous walk; graded

return to a work task).
5.4.6 Archetypal pathways (worked examples)

A. High fear-avoidance low-back pain (NRS 7; PCS 34; RMDQ 15):

e Start: pain education — fear hierarchy — graded exposure twice weekly practice —
behavioural experiments challenging predicted harm — paced activation.

e Add by Session 5: micro-ACT (defusion for “danger” thoughts).

e Outcome target: RMDQ —5; walk 30 minutes; lift light objects confidently.

e Booster: Session at week 6 post-treatment to consolidate exposure gains.
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B. Widespread pain/fibromyalgia with insomnia and low mood (ISI 18; PHQ-9 14; PSEQ

22):

e Start: CBT-I micro-protocol + pacing plan — behavioural activation (values-linked,
low-load activities).

e Add by Session 4: acceptance/defusion and compassion-focused skills; gentle
graded activity.

e Outcome target: ISI =7; PSEQ +10; resumption of two valued social roles.

e Maintenance: mindfulness micro-practices; flare plan (reduce load, preserve

routine, re-expand).

C. Neuropathic-predominant pain with high catastrophising and opioid reliance:

Start: cognitive reappraisal + behavioural tests; coordinated medication review (medical
team) with opioid stewardship education; goal-based activation.
Add: graded exposure where fear is salient; ACT for distress tolerance during taper.

Outcome target: PCS —8; improved function; reduced opioid dose as per medical plan.

5.4.7 Session architecture and micro-dosing of skills

Each session adheres to a consistent spine: (1) brief check-in and review of metrics; (2)

agenda setting; (3) focused mechanism work; (4) behavioural/home practice planning; (5)

feedback. Between sessions, micro-dosing (5—8 minutes, twice daily) of skills (diffusion,

breathing, brief activation) sustains momentum, with reminders via app/SMS where available.

5.4.8 Multidisciplinary integration and sequencing across disciplines

Physiotherapy: align graded exposure with progressive loading plans; share hierarchies
and safety learning.

Pharmacy/medical: synchronise CBT coping skills with analgesic optimisation/taper;
track adverse effects.

Occupational rehabilitation: task analysis, graded return-to-work ladders; employer
liaison where appropriate.

Psychiatry/primary care: coordinate when mood/anxiety severity or trauma requires

parallel input.

5.4.9 Fidelity, supervision, and safeguarding the mechanism chain

Use brief fidelity checklists per module (e.g., presence of behavioural experiment;
explicit hypothesis testing; exposure conducted per hierarchy).
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e Supervision every 2—4 weeks with audio/video review; calibrate across clinicians to
minimise drift.
e Monitor adverse events (e.g., excessive post-exposure flare) with pre-agreed mitigation

(dose adjust, pacing buffers, medical review).
5.4.10 Data infrastructure and learning system

e Dashboards: individual and cohort-level trends for NRS/VAS, PCS, PSEQ,
RMDQ/PDI, sleep, and PREMs.

e Decision support: simple flags (e.g., “<20% improvement by Session 4”) prompt
module switch or step-up.

e Equity lens: stratify outcomes by age, sex, ethnicity, deprivation, disability; act on gaps

with targeted QI cycles.
5.4.11 Limitations and ethical cautions

e Algorithms support but never replace clinical judgement or informed consent.
e Avoid rigid sequencing; maintain cultural humility and adapt language/metaphors.
e Where risk (e.g., suicidality, severe PTSD) emerges, pause pain-focused work and

stabilise in line with safety protocols.
5.4.12 Summary

A mechanism-based, measurement-guided framework enables clinicians to choose the
right CBT components for the right person at the right time, and to escalate care when early
change is insufficient. By anchoring treatment to dominant maintaining processes and
protecting fidelity to core techniques—while integrating with physiotherapy, medical
management, and occupational supports—services can translate the robust average effects

observed in Chapter 4 into reliable, equitable outcomes at the point of care.

The next section (5.5) will outline a future research agenda to strengthen long-term
evidence, refine personalisation, and evaluate scalable digital-hybrid delivery models using

rigorous, mechanism-sensitive designs.
5.5 Future Research Agenda

Building on the findings and limitations identified in Chapters 4 and 5, this section
outlines a forward-looking research agenda to strengthen the evidence base for Cognitive
Behaviour Therapy (CBT) in chronic pain, refine personalisation, and accelerate effective scale-

up in routine services. The agenda is organised across ten domains: durability of benefit,
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precision and heterogeneity, mechanisms, digital’/hybrid optimisation, equity and cultural

adaptation, outcome measurement, economic value, study design and open science,

implementation science, and data/learning infrastructure. A concluding roadmap proposes a

coherent multi-study programme.

5.5.1 Durability and long-term trajectories

Extend follow-up to >24 months with scheduled assessments (3, 6, 12, 24 months) to
examine maintenance, relapse, and booster requirements.

Model individual change curves (latent growth and piecewise models) to identify early
responders, partial responders, and relapsers, and to test timing/utility of booster
sessions.

Track hard clinical endpoints (e.g., healthcare utilisation, sickness absence/return-to-

work, analgesic patterns including opioid tapering) to complement self-report.

5.5.2 Precision, personalisation, and heterogeneity of treatment effects (HTE)

Individual Participant Data Meta-analysis (IPD-MA): harmonise data across trials to
estimate HTE by age, sex, baseline catastrophising/self-efficacy, comorbidity, pain

phenotype, socioeconomic status, and digital access.

Predictive enrichment and risk tools: develop and externally validate parsimonious risk
calculators (TRIPOD-compliant) to guide step intensity (digital/group/individual) and

component selection.

Adaptive treatment strategies: evaluate SMART designs (Sequential Multiple
Assignment Randomised Trials) to test decision rules for stepping up or switching

mechanisms when early change is suboptimal.

5.5.3 Mechanisms and causal mediation

Prospective mediation studies with repeated measures of candidate mediators
(catastrophising, fear of movement, self-efficacy, psychological flexibility, sleep) to test
temporal precedence and proportion mediated.

Intensive longitudinal designs (ecological momentary assessment) to map micro-
processes (e.g., within-day links among pain, mood, activity, and cognitions).
Biobehavioural markers: optional sub-studies using actigraphy (activity/sleep), HRV
(autonomic regulation), and, where feasible, neuroimaging or quantitative sensory

testing to triangulate mechanism pathways.
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5.5.4 Digital and hybrid optimisation

Human-support “dose—response”: factorial trials manipulating level and mode of
guidance (asynchronous messaging vs brief video calls) to determine the minimal
effective support.

Engagement science: micro-randomised trials (JITAI/MRT) to test just-in-time prompts,
adherence nudges, and personalisation algorithms without compromising fidelity.
Parity/equivalence testing: non-inferiority trials comparing high-fidelity guided digital
CBT with face-to-face delivery for selected phenotypes; evaluate safety and adverse-
event reporting (e.g., flare rates).

Accessibility-first design: co-create interfaces for low literacy, sensory impairments,

and multilingual contexts; evaluate performance in digitally excluded groups.

5.5.5 Equity, culture, and inclusion

Cultural adaptation frameworks: co-production with patients to adapt metaphors,
examples, and delivery cadence; report adaptations transparently (TIDieR/CONSORT-
SPI).

Focused recruitment of under-represented populations (older adults, men, ethnic

minority groups, lower socioeconomic strata) with stratified outcome analysis.

Intersectional HTE: examine interactions between gender, ethnicity, deprivation, and

comorbidity to identify equity gaps and tailor outreach or treatment content.

5.5.6 Outcomes, measures, and clinical interpretability

Core outcome set and MCIDs: agree a minimum battery (e.g., NRS/VAS pain, PROMIS
Pain Interference or PDI/RMDQ, PCS, PSEQ, brief depression/anxiety scale, sleep
index, and a quality-of-life measure) with established minimal clinically important
differences and responder criteria.

Objective/behavioural outcomes: complement self-report with actigraphy, step counts,
work participation, and analgesic utilisation where feasible.

Routine adverse-event reporting in psychological trials (pain flares, distress spikes) with

clear definitions and monitoring plans.

5.5.7 Economic value and health-system impact

Cost-utility analyses (QALYs, ICERs) over >12-24 months from payer and societal

perspectives, including productivity effects.
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Service model comparisons: pragmatic trials of stepped-care pathways (digital-guided
— group — specialist individual) assessing throughput, completion, equity, and value
for money.

Budget impact modelling for commissioners to plan scale-up and workforce

requirements.

5.5.8 Study design, statistical innovation, and open science

Pragmatic and hybrid trials: cluster-randomised and stepped-wedge designs in real-
world pathways; hybrid effectiveness—implementation types 1-3 to evaluate outcomes

and uptake concurrently.

Component and optimisation trials: factorial/ MOST frameworks to identify the smallest

effective set of CBT components for specific phenotypes.

Modern synthesis methods: robust variance estimation for multi-arm/longitudinal
dependencies; network meta-analysis to compare CBT variants (ACT, MBCT,

exposure-dominant).

Open science: prospective registration (PROSPERO/ClinicalTrials.gov), pre-analysis

plans, FAIR data, and reproducible code to enhance transparency and re-use.

5.5.9 Implementation science and quality improvement

Theory-informed implementation: use CFIR/RE-AIM to identify barriers/enablers
(workforce, IT systems, referral pathways, leadership) and ERIC-mapped strategies to

address them.

Fidelity systems at scale: practical fidelity checklists, brief competence ratings, and
supervision models evaluated as implementation outcomes (feasibility, acceptability,

sustainability).

Learning collaboratives: multi-site QI networks using SPC charts to iteratively improve

adherence, completion, and equity metrics.

5.5.10 Data infrastructure and learning health systems

Routine outcomes registries for chronic pain CBT with standardised measures and time-
points; automated patient-facing dashboards.
Privacy-preserving analytics: federated learning/IPD pipelines across providers to

estimate HTE without centralising identifiable data.
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e Decision support: embed simple, validated decision rules (e.g., “<20% improvement by
Session 4 — add acceptance/diffusion or step-up”) within EHR-linked prompts;

continuously re-calibrate with real-world data.
5.5.11 A coherent multi-study programme

a) Phase 1 — Foundations: IPD-MA to map HTE; consensus on core outcome set and
MCIDs; co-production workshops for cultural/digital adaptation.

b) Phase 2 — Optimisation trials: factorial study testing guidance dose and two core
components (reappraisal vs exposure) across fear-avoidance vs boom—bust phenotypes;
concurrent mediation measurement.

c) Phase 3 — Pragmatic stepped-care trial: cluster RCT in NHS pathways comparing
standard care vs optimised stepped care (digital-guided — group — specialist), with
economic evaluation and equity endpoints.

d) Phase 4 — Implementation and scale: stepped-wedge rollout with fidelity supervision,
registry-based monitoring, and adaptive QI cycles; publish open tools (manuals,

checklists, code).
5.5.12 Summary

The next wave of research should (i) extend horizons beyond short-term symptom
change to durable, functional, and economic outcomes; (ii) personalise care through rigorous
HTE and adaptive designs; (iii) open the black box by testing causal mechanisms; (iv)
modernise delivery via evidence-based digital guidance and accessibility-first design; (v) close
equity gaps through intentional inclusion and cultural adaptation; and (vi) embed learning
systems that convert robust evidence into reliable results at scale. Pursued together, these
priorities will move CBT for chronic pain from a proven intervention to a precisely targeted,

equitably delivered, and sustainably implemented standard of care across health systems.
5.6 Strengths and Contribution to Knowledge

This thesis offers both methodological and substantive contributions to the CBT-chronic

pain literature.
5.6.1 Methodological strengths

e Comprehensive, transparent synthesis. A multi-database strategy, dual independent
screening and extraction, protocolised eligibility, and PRISMA-compliant reporting

enhance reproducibility.
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¢ Dual-strand integration. The coupling of random-effects meta-analysis with a structured
narrative synthesis provides both precise estimates of effect and theoretically informed
interpretation of sow and why those effects arise.

e Triangulated appraisal. Use of RoB 2.0/ROBINS-I/AMSTAR 2, GRADE certainty
ratings, sensitivity analyses, and publication-bias diagnostics strengthens inferential
confidence.

e Outcomes breadth. Inclusion of psychological and medical domains (pain intensity,
function, mood, catastrophising, quality of life) permits a genuinely biopsychosocial
assessment of benefit.

e Context capture. Explicit description of delivery modes, dose, comparators, and follow-

up intervals supports external validity and implementation relevance.
5.6.2 Substantive contributions

e Mechanism-based account: The findings cohere around a mechanism chain—
cognitive reappraisal — reduced affective load — behavioural re-engagement —
functional recovery, sustained by psychological flexibility—uniting classical CBT, fear-
avoidance, and third-wave models.

e Actionable personalisation: The thesis advances a mechanism-targeted, stepped-care
framework (Section 5.4) with explicit decision rules (early-response thresholds, module
selection, escalation criteria) suitable for clinical pathways and digital-hybrid delivery.

e Implementation detail: Practical guidance on fidelity safeguards, supervision,
measurement-based care, and commissioning KPIs (Section 5.3) closes the research—
practice gap and supports service leaders in scaling effective care.

e Equity lens: The synthesis identifies representation gaps and specifies equity-minded
design and monitoring actions to avoid differential benefit at scale.

¢ Future-proofing agenda: A concrete research roadmap (Section 5.5) prioritises long-
term outcomes, individual-participant meta-analysis, adaptive designs, and learning-

health-system infrastructure.

Collectively, these contributions move the field beyond demonstrations of average
efficacy towards precision, implementation, and sustainment, i.e., how to deliver the right CBT

components, to the right people, at the right dose, reliably in real services.
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5.7 Chapter Summary and Transition

This discussion has situated the robust effects identified in Chapter 4 within
contemporary theory and practice, showing that CBT is a central, mechanism-driven
intervention for chronic non-cancer pain with consistent benefits across psychological and

functional domains. It has also:

a) Qualified certainty through a critical appraisal of internal/external validity,
measurement choices, and synthesis assumptions (Section 5.2);

b) Translated evidence into practice, outlining clinician competencies, supervision
structures, digital-hybrid design principles, multidisciplinary integration, governance,
and commissioning metrics (Section 5.3);

c) Proposed an operational framework for mechanism-based selection and sequencing of
CBT modules, with clear escalation and booster logic (Section 5.4); and

d) Specified a research programme to extend durability, personalise care, modernise

delivery, and embed equity and learning systems (Section 5.5).

The limitations identified, particularly the need for longer follow-up, broader
representation, richer objective outcomes, and rigorous evaluation of digital guidance, temper
but do not undermine the central conclusion: CBT delivers clinically meaningful, theory-
concordant improvements in how people think, feel, function, and live with chronic pain, and

can be implemented at scale with appropriate fidelity and support.

Chapter 6 Conclusions and Recommendations will now crystallise the thesis’ principal
conclusions; set out succinct, prioritised recommendations for clinicians, service leaders,
commissioners, and policymakers; and delineate the thesis’ original contribution and

implications for future scholarship and healthcare systems.
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CHAPTER 6

Conclusion and Recommendations

6.1 Overall Conclusions

This thesis demonstrates that Cognitive Behaviour Therapy (CBT) delivers clinically
meaningful, moderate-to-large improvements across key domains of chronic non-cancer pain:
pain intensity, depression, anxiety, catastrophising, functional capacity, and quality of life. The
quantitative synthesis (58 RCTs) showed robust pooled effects, stable under sensitivity analyses
and graded as moderate-to-high certainty. The complementary narrative synthesis clarified how
and why CBT works: through cognitive reappraisal, behavioural activation and graded
exposure, and psychological flexibility/acceptance, supported by therapeutic alliance, adequate

dose, and fidelity to core methods.

The findings cohere with contemporary theory (biopsychosocial, fear-avoidance,
flexibility models) and indicate that CBT’s benefits extend beyond symptom relief to re-
engagement with valued activities and sustained self-management. Modest heterogeneity
reflects expected variation in populations, formats, and protocols, while subgroup signals
(slightly stronger effects with >8 weeks and therapist-led/hybrid delivery) offer pragmatic

guidance for service design without limiting CBT’s adaptability.
6.2 Key Contributions of the Thesis

a) Integrated evidence: a dual-strand synthesis combining random-effects meta-analysis
with a structured narrative explanation of mechanisms and context.

b) Mechanism-based practice framework: a practical model for intervention selection and
sequencing anchored in dominant maintaining processes (catastrophising, fear-
avoidance, low self-efficacy, sleep dysregulation), with decision rules for stepping up
care.

c) Implementation detail: operational guidance for measurement-based care, fidelity
safeguards, supervision, guided digital delivery, and multidisciplinary integration.

d) Equity lens: identification of representation gaps and concrete steps for inclusive design,
monitoring, and adaptation.

e) Research roadmap: priorities for durability, precision, mechanisms, digital optimisation,

and learning health systems.
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6.3 Recommendations for Clinical Practice

1.

Begin with formulation, not protocol: construct an idiographic biopsychosocial map;
align goals with valued roles.
Target mechanisms explicitly:

a. Cognition: identify and restructure pain-threat appraisals; use behavioural tests.

b. Behaviour: graded activity and in-vivo exposure to feared movement; pacing

and flare planning.

c. Regulation: mindfulness/acceptance skills; sleep interventions where indicated.
Dose and structure: provide >8—10 structured sessions (45—60 minutes), with one or two
boosters; embed relapse-prevention from the outset.

Alliance as an active ingredient: prioritise empathy, collaborative agendas, transparent
rationales; troubleshoot barriers to practice.

Measurement-based care: track pain interference/disability, mood/anxiety,
catastrophising, self-efficacy, and QoL at baseline, during treatment, post-treatment, and

3—6 months; adapt when trajectories stall.

6.4 Recommendations for Service Design and Commissioning (NHS and analogous

systems)

1.

Stepped-care pathway:
i. Step I: brief education + guided digital CBT (short human support).
ii. Step 2: group CBT (8-10 sessions) or brief individual work.
iii. Step 3: specialist individual CBT (10-16 sessions) for complexity;
integrate physiotherapy/medical review.
Guided digital > unguided: combine accessible platforms with minimal weekly
support, usage analytics, and risk-escalation rules.
Fidelity and supervision: skills-based supervision fortnightly; brief fidelity checklists;
periodic audio/video review.
Governance and data: SOPs for risk, GDPR-compliant systems, and registry-style
routine outcomes with equity stratification.
Commissioning KPIs:
i. Access/throughput: referral-to-treatment time; completion rate.
ii. Outcomes: >30% reduction in pain interference; reliable change in
depression/anxiety; PCS and PSEQ improvement; 3—6-month

sustainment.
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iii. Equity and experience: PREMs and outcome parity across protected
characteristics.
iv. Value: change in urgent/primary care utilisation and analgesic burden

where data permit.

6.5 Recommendations for Education and Workforce Development

Establish a CBT-for-pain competency framework: pain-specific formulation, exposure,
pacing, cognitive reappraisal, acceptance/diffusion, sleep, relapse-prevention, and

outcome-informed practice.

Provide tiered training (foundational — advanced) with calibration meetings to reduce

drift.

Equip clinicians for hybrid delivery, including micro-coaching skills for guided digital

carc.

6.6 Research Recommendations (Priority Agenda)

1.

Durability: follow-up to 24 months; examine relapse patterns and booster utility;
include objective endpoints (work participation, analgesic patterns).

Precision: Individual Participant Data meta-analysis to map heterogeneity of treatment
effects; develop validated risk/response decision tools.

Mechanisms: prospective mediation with repeated measures (catastrophising, fear, self-
efficacy, flexibility, sleep); add actigraphy/HRV where feasible.

Digital optimisation: test guidance dose—response, just-in-time prompts, and non-
inferiority to face-to-face in selected phenotypes.

Equity and cultural adaptation: co-produce materials; recruit under-represented
groups; transparently report adaptations and stratified outcomes.

Economic evaluation: cost-utility and budget-impact analyses of stepped-care
pathways in real services.

Implementation science: hybrid effectiveness-implementation trials; fidelity systems
at scale; multi-site QI collaboratives with SPC monitoring.

Open science: prospective registration, FAIR data, and reproducible code to enhance

transparency and reuse.
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6.7 Limitations of the Thesis

The synthesis relied primarily on self-report outcomes, with fewer objective measures;
long-term data (>12 months) were limited; and population diversity was suboptimal (under-
representation of older adults, men, and minority ethnic groups). Heterogeneity in protocols
and comparators, alongside the inherent challenges of blinding in behavioural trials, also
tempers certainty. These constraints have been acknowledged and directly inform the

recommendations above.
6.8 Data Availability Statement

This thesis is based on secondary analysis of previously published studies. Summary
outcome data and pooled effect estimates are presented within the thesis. The study-level
extraction dataset and analysis working files are not available for re-release. All included
studies are cited in the bibliography, and the review methods are reported transparently to

support appraisal and future replication.
6.9 Final Statement

Taken together, the evidence supports a clear position: CBT is a central, mechanism-
driven intervention for chronic pain, capable of producing reliable improvements in how people
think, feel, function, and live despite persistent symptoms. When delivered with adequate dose,
protected fidelity, strong alliance, and measurement-led adaptation—and embedded within
multidisciplinary, equity-minded, stepped-care services, CBT’s benefits are both clinically
meaningful and scalable. Implementing the practice, service, and research recommendations
articulated here offers a credible route to sustained, population-level impact in chronic pain

carc.
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Appendices

Appendix A: Detailed Search Strategies

Date of Search: 15 January 2025

Databases Searched: MEDLINE (Ovid), Embase (Ovid), PsycINFO (EBSCOhost), CINAHL
(EBSCOhost), Web of Science (Core Collection), and The Cochrane Library (CENTRAL).

Limits: Human participants; Randomised Controlled Trials (RCTs); Date range [2000 — 2025].

1. MEDLINE (via Ovid)

Interface: Ovid MEDLINE(R) and Epub ahead of Print, In-Process, In-Data-Review & Other

Non-Indexed Citations.

1

10
11
12

exp Pain/ OR Chronic Pain/ OR Low Back Pain/ OR Fibromyalgia/ OR Neuralgia/ OR
Nociceptive Pain/

(chronic pain*) OR (musculoskeletal pain*) OR fibromyalgia OR sciatica OR (back
pain*) OR neuropathic

1 OR 2 [Population: Chronic Pain]

exp Cognitive Behavioral Therapy/ OR Cognitive Therapy/ OR Acceptance and
Commitment Therapy/ OR Mindfulness/

(cognitive behav* therap*) OR CBT OR (acceptance commitment) OR ACT OR
mindfulness OR (psycholog* therap*) OR (behav* activation)

4 OR 5 [Intervention: CBT & 3rd Wave]

Randomized Controlled Trial. OR Controlled Clinical Trial. OR randomized. OR
placebo. OR drug therapy. OR randomly. OR trial. OR groups.

exp Animals/ NOT Humans/

7 NOT 8 [Cochrane Highly Sensitive Search Strategy for RCTs]

exp Headache/ OR Migraine Disorders/ OR headache* OR migraine*

3AND 6 AND 9

11 NOT 10 [Final Search excluding headache]
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2. Embase (via Ovid)

1 | chronic pain/ OR low back pain/ OR fibromyalgia/ OR neuropathic pain/ OR
musculoskeletal pain/

2 | (chronic pain*) OR fibromyalgia OR (back pain*)

3 10R2

4 | cognitive behavioral therapy/ OR acceptance and commitment therapy/ OR
mindfulness/ OR behaviour therapy/

5 | (cognitive behav*) OR CBT OR ACT OR mindfulness

6 40RS5

7  randomized controlled trial/ OR randomization/ OR controlled clinical trial/ OR single
blind procedure/ OR double-blind procedure/
8 | (random* OR factorial* OR crossover* OR placebo* OR assign* OR allocat* OR

volunteer®)

9 7O0RS

10 = headache/ OR migraine/
11 3 AND 6 AND 9

12 | 11 NOT 10

3. PsycINFO (via EBSCOhost)

S1 | "Chronic Pain" OR “Back Pain" OR “Fibromyalgia" OR “Neuralgia"
S2 | TI ("chronic pain" OR fibromyalgia OR "back pain") OR AB ("chronic pain" OR

fibromyalgia OR "back pain")
S3 S10RS2

S4 | "Cognitive Behavior Therapy" OR "Cognitive Behaviour Therapy" OR “Acceptance
and Commitment Therapy" OR “Mindfulness" OR “Behavior Modification" OR
“Behaviour Modification"

S5 | TI ("cognitive behav*" OR CBT OR "acceptance and commitment" OR ACT OR
mindfulness) OR AB ("cognitive behav*" OR CBT OR "acceptance and commitment"
OR ACT OR mindfulness)

S6 | S40R S5

S7 | "Clinical Trials" OR “Randomized Clinical Trials"
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S8 | TI (random™* OR trial OR placebo) OR AB (random* OR trial OR placebo)
S9 S7O0RSS8

S10 | TI (headache OR migraine) OR AB (headache OR migraine)

S11  S3 AND S6 AND S9

S12 | S11 NOT S10

4. CINAHL (via EBSCOhost)

Allied Health and Nursing focus.
S1  (MH "Chronic Pain") OR (MH "Back Pain+") OR (MH "Fibromyalgia")
S2 | (MH "Cognitive Behavioral Therapy") OR (MH "Acceptance and Commitment

Therapy")

S3  (MH "Clinical Trials+") OR (MH "Randomized Controlled Trials")

S4 | TI (chronic pain OR back pain OR fibromyalgia) AND TI (CBT OR "cognitive behav*"
OR ACT)

S5  S1 AND S2 AND S3

S6 | S5 OR S4

S7 | NOT (TI headache OR TI migraine)

5. Web of Science (Core Collection)
Keyword-based search.

TS= ("chronic pain" OR "musculoskeletal pain" OR fibromyalgia OR "low back pain" OR
neuropathy)

AND

TS= ("cognitive behav* therapy" OR "cognitive therapy" OR CBT OR "acceptance and
commitment therapy" OR ACT OR mindfulness OR "behavior activation")

AND

TS= (random* OR trial OR "clinical trial" OR placebo OR groups)
NOT

TS= (headache®* OR migraine*)

6. Cochrane Central Register of Controlled Trials (CENTRAL)
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Optimised for the Cochrane Library.

1 MeSH descriptor: [Chronic Pain] explode all trees

2 MeSH descriptor: [Low Back Pain] explode all trees

3 MeSH descriptor: [Fibromyalgia] explode all trees

4 (chronic near/3 pain*)

5#1 OR #2 OR #3 OR #4

6 MeSH descriptor: [Cognitive Behavioral Therapy] explode all trees
7 MeSH descriptor: [ Acceptance and Commitment Therapy] explode all trees
8 ("cognitive behav*" OR CBT OR ACT OR mindfulness)

9 #6 OR #7 OR #8

10 MeSH descriptor: [Headache] explode all trees

11 #5 AND #9

12 #11 NOT #10

7. Grey Literature & Trial Registries

Sources searched:

e ClinicalTrials.gov: Searched for Condition: "Chronic Pain" AND Intervention:

"Cognitive Behavioural Therapy" OR "CBT".

e WHO ICTRP (International Clinical Trials Registry Platform): Searched for

chronic pain AND cognitive behaviour therapy.

e ProQuest Dissertations & Theses: Searched for doctoral theses related to CBT and

chronic pain to identify unpublished data.

Note on Reproducibility: These strategies were developed in consultation with a subject
librarian. All Boolean operators (AND/OR/NOT), truncation symbols (*), and proximity
operators (adj/near) are specific to the database interfaces listed above. The search was last

executed on 15 January 2025.
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Appendix B: Data Extraction Form

Study ID:

Reviewer ID:

Date of Extraction: /

/20

Part 1: Bibliographic and Descriptive Information

Variable
First Author & Year

Data Extraction

Notes / Queries

Country of Study

Journal Title & DOI

Funding Source

Conflicts of Interest

o None declared

o Declared (specify):

Part 2: Methodological Characteristics

Variable
Study Design

Data Extraction

o RCT

0 Cluster RCT

0 Quasi-experimental

o Other:

Notes / Queries

Recruitment Method

o Clinical (Hospital/Clinic)
o Community-based
o University/Student

o Online

Sample Size (N)

Total Randomized:
Intervention N:

Control N:

Randomisation Procedure

Blinding Status

o Single-blind (Assessor)
o Double-blind
o Open label

Attrition Rate (%)

Overall: %

Reasons provided? Yes / No
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Part 3: Participant Characteristics

Variable Data Extraction Notes / Queries
Age Mean: ~ (SD: )

Range:
Gender Distribution | Male: %

Female: %

Pain Condition

o Musculoskeletal (e.g., LBP)
o Fibromyalgia

0 Neuropathic

o Mixed Chronic Pain

o Other:

Pain Duration

Mean duration:

(months/years)

Inclusion Criteria

Exclusion Criteria

Part 4: Intervention and Comparator Characteristics

Variable

Intervention Type

Data Extraction

o Traditional CBT
o ACT

o MBCT

o Hybrid/Integrated

Notes / Queries

Mode of Delivery

0 Individual (Face-to-Face)
o Group

0 Online/Digital (Guided)

0 Online/Digital (Unguided)
o Blended

Setting

o Primary Care
o Outpatient/Pain Clinic
o Inpatient

o0 Home-based/Remote

Dose & Intensity

Total Sessions:
Session Length: mins

Total Duration: weeks
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Therapist Details = Qualifications:

Supervision: Yes / No / Unclear

Comparator Type 0 Treatment-as-Usual (TAU)
o Waitlist Control
o Active Control (Education/Support)

o Placebo

Part 5: Outcome Measures and Statistical Data

(Extract Mean, SD, and N for all time points)

Outcome Domain Instrument Time Points (e.g., post- Data
Used (e.g., VAS, treatment, 3-month, 6- Extracted?
BDI, PCS) month)
Pain Intensity (Primary) o Yes 0 No
Depression o Yes o No
Anxiety o Yes 0 No
Pain Catastrophising o Yes o No
Physical Function o Yes 0 No
Quality of Life o Yes o No

Part 6: Risk of Bias Assessment (Cochrane RoB 2.0)

Domain Judgment Support for
Judgment (Quote
from paper)
1. Randomisation Process o Low o High o Some Concerns
2. Deviations from Intended o Low o High o Some Concerns
Interventions
3. Missing Outcome Data o Low o High o Some Concerns

4. Measurement of the Qutcome | 0 Low o High o Some Concerns

5. Selection of the Reported o Low o High o Some Concerns
Result
OVERALL RISK OF BIAS o Low Risk

o High Risk

o Some Concerns
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Appendix C: Risk of Bias Assessment (Included Studies)

Assessment Tool: Cochrane Risk of Bias Tool for Randomized Trials (RoB 2.0)

Key: @ Low Risk |

Study ID

Randomisatio
n Process

Deviations
from
Intervention

Some Concerns | @ High Risk

Missing
Outcome
Data

Measurement
of Outcome

Selection of
Reported
Result

OVERALL
RISK

Support for Judgment (Key reasons)

Bastian et al. ® Low @ Low @ Low Concerns ® Low Concerns | Open-label design; self-reported outcomes.
(2021)

Beehler et al. Concerns Concerns Concerns ® Low ® Low Concerns | Pilot trial with small sample; limited detail on
(2019) allocation concealment.

Bothelius et ® Low Concerns ® High Concerns ® Low ® High Severe attrition (>50% dropout); likely

al. (2024) underpowered’.

Cherkinetal. | @ Low ® Low ® Low Concerns | @ Low Concerns | High-quality trial, but participant blinding not
(2016) possible for CBT/MBSR.

Damushetal. = @ Low ® Low Concerns | @ Low ® Low Concerns | Web-based open trial; self-reported

(2016) pain/disability outcomes.

Garcia et al. ® Low ® Low ® Low ® Low ® Low ® Low Double-Blind: Rare behavioural trial using a
(2022) "Sham VR" placebo to blind participants’.
Groot et al. ® Low ® Low ® High Concerns | @ Low ® High Long-term follow-up (5 years) resulted in high
(2019) attrition/missing data.

Heapy et al. ® Low ® Low ® Low Concerns ® Low Concerns | Robust ITT analysis using mixed models;
(2017) unblinded design*.

(COPES)

Hedman- @ Low @ Low @ Low Concerns = @ Low Concerns = High retention (89%) but unblinded therapy
Lagerlof comparison’.

(2025)

Jonassaint et ® Low ® Low Concerns Concerns ® Low Concerns | 30% attrition at 6 months; digital intervention
al. (2024) (unblinded)®.

Kalomiris et ® Low ® Low ® Low Concerns ® Low Concerns @ Strong randomisation: caregivers/children

al. (2022) unblinded to treatment’.

Lalouni et al. ® Low ® Low ® Low ® Low ® Low ® Low Assessors were blinded to allocation; ITT
(2016) analysis used®.

McGirt et al. ® Low ® Low ® Low Concerns ® Low Concerns = Randomized VR vs Standard Care; 88%
(2023) completion; self-reported pain/anxiety’.
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Mendozaetal. | @ Low ® Low ® Low Concerns ® Low Concerns | Computer-generated randomization; open label
(2016) design'®.

Mohr et al. ® High Concerns ® High ® Low ® Low ® High Non-randomised (matched controls); high
(2025) attrition in treatment arm'!,

Morais et al. ® Low ® Low Concerns Concerns ® Low Concerns | Secondary analysis of a subgroup, introducing
(2021) potential selection bias'2,

Murray et al. ® Low ® Low ® Low Concerns ® Low Concerns | Secondary analysis of WebMAP2; high

(2020) retention (86%)"°.

Palermoetal. | @ Low ® Low ® Low Concerns ® Low Concerns | Online CBT vs Waitlist; low attrition (8.4%) but
(2009) unblinded'“.

Pictte et al. ® Low ® Low ® Low Concerns ® Low Concerns | Large AI-CBT trial; robust multivariate

(2022) modelling handling missing data'>.

Rassu et al. ® Low ® Low ® High Concerns | @ Low ® High Authors explicitly noted "retention challenges"
(2024) and substantial dropout'®.

Reilimoetal. | @ Low ® Low ® High Concerns | @ Low ® High Small cluster RCT with 20% attrition (n=60
(2025) >48)7,

Sanabria- ® Low ® Low ® Low Concerns ® Low Concerns | Computer-generated list; open label with
Mazo (2023) balanced attrition'®,
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Appendix D - Systematic Review Protocol

Title: Protocol for a Systematic Review and Meta-Analysis on the Efficacy of Cognitive
Behavioural Therapy (CBT) in Managing Chronic Pain: Psychological and Medical

Outcomes
1. Background and Rationale

Chronic pain is a leading cause of long-term disability and diminished quality of life
globally. Conventional pharmacological treatments often yield limited long-term relief and are
associated with considerable risks. Cognitive Behavioural Therapy (CBT) has emerged as a
promising non-pharmacological intervention. However, the existing literature is heterogeneous,
with limitations in methodological rigour, inconsistent outcome measures, and a lack of
comprehensive synthesis. This systematic review and meta-analysis seeks to critically evaluate
the efficacy of CBT across various chronic pain conditions, with a dual focus on medical and

psychological outcomes.
2. Objectives
o To synthesise current evidence on the efficacy of CBT in managing chronic pain.
e To evaluate its effects on medical outcomes (e.g., pain intensity, physical functioning).

o To assess its impact on psychological outcomes (e.g., anxiety, depression, coping self-

efficacy).

e To examine how treatment format (in-person vs digital), duration, and participant

characteristics influence outcomes.
e To identify gaps and inform future research, practice, and policy.
3. Review Questions

1. How effective is CBT in reducing pain severity and improving physical functioning in

chronic pain populations?

2. What is the impact of CBT on psychological outcomes such as depression, anxiety, and

self-efficacy?

3. How do factors such as delivery mode, session frequency, treatment duration, and

population characteristics influence CBT’s effectiveness?

4. What are the methodological strengths and limitations of the current evidence base?
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4. Eligibility Criteria

Criteria

Population

Intervention

Comparators

Outcomes

Study Design

chronic non-cancer pain (>3 months)

Inclusion

Adults or adolescents diagnosed with

CBT or CBT-based interventions

(including ACT, MBCT)

other psychological interventions

functioning), Psychological (anxiety,

Standard care, waitlist control, placebo,

Medical (pain intensity, physical

depression, self-efficacy)

reviews for sensitivity/meta-synthesis

Language English
Publication 20002025
Period

Information Sources

RCTs, quasi-experimental, systematic

Exclusion
Acute pain, cancer-related
pain, postoperative pain
Non-CBT interventions
without cognitive or
behavioural components

Studies without control groups

Studies lacking primary

outcome data

Case reports, qualitative-only
studies, editorials
Non-English articles

Prior to 2000 unless seminal

Databases: MEDLINE (via PubMed), PsycINFO, Embase, CINAHL, Cochrane

CENTRAL

Grey Literature: Google Scholar, ClinicalTrials.gov, OpenGrey

Hand-searching: Reference lists of included studies and relevant systematic reviews

6. Search Strategy

A comprehensive Boolean search strategy will be developed using key terms and synonyms,

including:

("Cognitive Behaviour Therapy" OR "CBT" OR "Cognitive Behavioral Therapy" OR
"Acceptance and Commitment Therapy" OR "ACT" OR "Mindfulness-Based Cognitive
Therapy" OR "MBCT")

AND

("chronic pain" OR "persistent pain" OR "musculoskeletal pain" OR "neuropathic pain")

AND
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("randomised controlled trial" OR "systematic review" OR "meta-analysis")
A sample search strategy will be included in the Appendix.
7. Study Selection Process
o All identified references will be imported into Zotero for management.
e Duplicates will be removed.
o Title and abstract screening will be performed independently by two reviewers.

o Full-text screening for eligibility will follow, with discrepancies resolved through

discussion or third-party adjudication.
8. Data Extraction and Coding
A pre-piloted data extraction form will be used to collect:
e Study characteristics (author, year, country)
o Participant demographics
e Pain condition and duration
o Intervention and comparator details
e Outcome measures and follow-up durations
o Effect sizes (mean differences, standardised mean differences)
o Risk of bias assessments
9. Quality Assessment
e RCTs: Cochrane Risk of Bias Tool (RoB 2.0)
e Non-RCTs: ROBINS-I
e Systematic Reviews: AMSTAR-2
Disagreements will be resolved through consensus or third-party input.
10. Data Synthesis
e Meta-analyses will be conducted using random-effects models.

e Subgroup and sensitivity analyses will assess the impact of delivery mode, duration,

and population characteristics.

o Heterogeneity will be assessed using the I? statistic.
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e Publication bias will be evaluated via funnel plots and Egger’s test.
11. Ethics and Dissemination

Ethical approval is not required for systematic reviews. Findings will be disseminated

through the PhD thesis, academic conferences, and submission to a peer-reviewed journal.
12. Registration

The protocol will be submitted to the PROSPERO database (International Prospective

Register of Systematic Reviews).
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Appendix E - GRADE Summary of Findings
Title: Cognitive Behavioural Therapy (CBT) compared to Active Controls/TAU for Chronic Pain

Population: Adults with chronic non-cancer pain Intervention: Cognitive Behavioural Therapy (CBT), including digital and third wave

(ACT, MBCT) Comparison: Treatment as Usual (TAU), Waitlist, or Education Controls

Outcomes No. of Relative Effect Certainty of Plain Language Summary
Participants (SMD [95% C1}) Evidence
(Studies) (GRADE)
Pain Intensity N = 7,850 SMD: -0.56 PP CBT results in a moderate and statistically significant
(Self-reported: VAS, NRS) (42 RCTs) [-0.69 to -0.43] HIGH ° reduction in pain intensity compared to control
Follow-up: Post-treatment (Moderate Effect) conditions. Effect sizes were consistent across

delivery formats.

Depression N = 6,500 SMD: -0.61 51151 @) CBT likely leads to moderate improvements in
(e.g., PHQ-9, BDI) (35 RCTs) [-0.76 to -0.46] MODERATE € | physical functioning and reductions in pain-related
Follow-up: Post-treatment (Moderate-to-Large) disability. The evidence suggests tangible gains in

daily activity levels

Physical Function N = 5,800 SMD: -0.47 1] @) CBT likely leads to moderate improvements in
(Disability/Interference) (31 RCTs) [-0.63 to -0.32] MODERATE € | physical functioning and reductions in pain-related
Follow-up: Post-treatment (Moderate Effect) disability. The evidence suggests tangible gains in

daily activity levels
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Quality of Life N = 4,900 SMD: 0.48 61::1::]@) CBT likely results in a moderate improvement in

(e.g., SF-36, EQ-5D) (26 RCTs) [0.32 t0 0.63] MODERATE ¢ | overall quality of life. Positive scores reflect enhanced

Follow-up: Post-treatment (Moderate Effect) well-being and social functioning

Catastrophising N=3,900 SMD: -0.66 DODD CBT results in a large reduction in pain

(PCS) (21 RCTs) [-0.83 to -0.49] HIGH ® catastrophising. This confirms CBT is highly effective

Follow-up: Post-treatment (Large Effect) at targeting maladaptive cognitive patterns.
Explanations: -

Data Sources: Pooled effect sizes (SMD) and Confidence Intervals (CI) are derived from the meta-analysis results in Section 4.5 of the thesis
(Tables 16 & 19; Figures 4-7).
a. Pain Intensity: Rated High Certainty due to the large number of studies (k=42) and robust sensitivity analyses, despite moderate
heterogeneity (P = 58%) which was explained by subgroup analysis.
b. Psychological Qutcomes: Rated High Certainty as effects were consistent I’ =50% and robust to risk-of-bias sensitivity testing.
c. Physical Function: Rated Moderate Certainty, downgraded slightly due to attrition rates in some functional trials impacting
completeness of data.
d. Quality of Life: Rated Moderate Certainty due to the wide variety of measurement instruments used (SF-36 vs WHOQOL) leading to

some imprecision.
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