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ABSTRACT
Background/Objectives. Fibromyalgia is a highly prevalent disease 
(affecting 2-4% of general population). Psychological therapies for 
fibromyalgia have gradually evolved and continues to do so, but there 
is incongruous evidence in relation to effectiveness. This thesis aims in 
a first phase at reviewing psychological treatment effectiveness. Based 
on the review’s findings, a second phase presents a study aimed at 
evaluating the effectiveness of cognitive restructuring and mindfulness 
combination, and a third phase presents a study on evaluating the 
effectiveness of a new pain neuroscience education tool. 

Methods. In the first phase, a review of 72 selected articles about 
psychological treatments for fibromyalgia was conducted. In the second 
phase, 330 subjects were recruited and randomly allocated to (1:1:1) 
treatment-as-usual, to a complete multicomponent treatment including 
cognitive restructuring and mindfulness training or to a multicomponent 
treatment without cognitive restructuring and mindfulness training. 
Differences were then analysed. The third phase consisted of three 
parts:1) a qualitative analysis of a study of effectiveness of a new pain 
neuroscience education tool;  2) a study of effectiveness of the tool 
(written and video-based); 3) a correlation analysis between patients’ 
pain neuroscience knowledge and health status. 

Results. In the first phase, all the studied psychological interventions 
show improvements in at least one variable. CBT and mindfulness 
training remain the most studied interventions and multicomponent 
treatments continue to be the trend approach. Education, present 
in several studies, might act as a mediator variable. In the second 
phase, cognitive restructuring and mindfulness training included 
in a multi-component treatment are proven to be significantly 
effective when compared to a multi-component treatment without 
these two components. In the third phase, general positive feedback 
of the new pain neuroscience education tool is presented and 
shows to be significantly effective in both written and video-based 
formats. Moreover, a significant correlation between patients’ pain 
neuroscience knowledge and health status is demonstrated. 

Conclusions. Cognitive restructuring, mindfulness training, and pain 
neuroscience education, all included in a multicomponent treatment, 
seem to be effective for the treatment of fibromyalgia.

Key Words. Fibromyalgia, Psychological Interventions, 
Multicomponent treatment, Cognitive Restructuring, Mindfulness, 
Pain Neuroscience Education
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1. INTRODUCTION
1.1 Fibromyalgia

Fibromyalgia (FM) is a chronic and complex disease characterised 
mainly by musculoskeletal pain, fatigue and sleep disorders, and 
often accompanied by associated manifestations such as cognitive 
problems, psychological distress, stiffness, skin tenderness, irritable 
bowel syndrome, headaches, dizziness, fluid retention, and restless 
legs (Lee et al., 2017). It is a highly prevalent disease (2-4% of general 
population) and is mostly diagnosed in women between the ages of 
20 and 50 (Häuser et al., 2015). 

Fibromyalgia has been associated with a significant socioeconomic 
burden (Lacasse et al., 2016). Several health economic studies found 
that direct costs for both patients and healthcare funders, such as 
medical services, and losses in time and productivity from paid and 
unpaid work due to the sickness (Berger et al., 2010; Lacasse et al., 
2016; Tarricone, 2006) could be three times higher than the costs 
for patients with other conditions but similar sociodemographic 
characteristics (Berger et al., 2017). 

Functional and detrimental psychosocial consequences of overall 
chronic pain conditions have been well reported with effects on the 
experience of pain, disability and health-related quality of life (Turk 
et al., 2016). Health-related quality of life is increasingly evaluated 
in patients with fibromyalgia, as they present a poorer health status 
than patients with other many chronic diseases such as diabetes, 
hypertension, congestive heart failure, rheumatoid arthritis and 
osteoarthritis, among others (Lee et al., 2017).

1.2 Psychosocial factors in pain
To understand the mechanisms that contribute to the development and 
maintenance of pain, comprehending the influence of psychological 
factors is essential. Without recognising these basic components in 
the definition, important nuances are lost, at a corresponding cost 
to the comprehension and clinical management of pain (Craig 
& MacKenzie, 2021). Since pain is an unpleasant experience or 
perception, behaviours, cognitions, emotions, and social factors are 
involved in a complex and multidirectional relationship. Thanks to 
scientific advances, it is now possible to understand that psychosocial 
factors are not only a consequence of chronic pain conditions but 
also play a crucial role in the influence, development, maintenance, 
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and in treatment outcomes (Edwards et al., 2016). In other words, 
its implication is not only consequential but also causal.

Behaviour might be the more visible element. As early as 1984 
Fordyce stressed the importance of highlighting that pain problems 
are expressed by the patient’s behaviour. Only if the person manifests 
changes in behaviour can we conclude that the person is in pain; 
without visible or audibly significant changes in behaviour we can 
scarcely conclude the person is in pain, although there might be 
sensation of pain or nociception (Fordyce, 1984). In addition to 
being a clinical indicator of pain, pain behaviours were also found 
to be an influential and causal factor: these behaviours in turn 
may act to promote the acquisition, generalisation or extinction of 
chronic pain. The fear-avoidance model of chronic pain outlines a 
vicious circle of chronic disability and suffering in which individuals 
experiencing pain may become trapped (Vlaeyen et al., 2016). 

It is worth  noting that cognitive strategies are not entirely 
separable from behavioural approaches since behaviour is influenced 
by cognitive processes and vice-versa. Thus, cognitive strategies in 
pain management are based on the acknowledgement that behaviour 
is influenced by cognitive processes and environmentally deep-rooted 
contingencies (Fordyce, 1984). Cognition is a fundamental element 
involved in the subjective perception of pain that requires learning, 
cognitive-evaluation, recall of past events and active decision making 
(Hansen and Streltzer, 2005; Moriarty et al., 2011). In this regards, 
neural systems of cognition and pain have increasingly shown a bi-
directional modulatory role where cognitive changes are affected by 
pain and vice versa (Khera & Rangasamy, 2021).

There is extensive literature that provides support for the idea 
that pain uses cognitive resources, alters neural plasticity and 
modifies activity and expression in different chemical and cellular 
neuromediators (Moriarty et al., 2011). Besides Fibromyalgia, 
chronic back pain, migraines, diabetic neuropathy, Complex 
Regional Pain Syndrome (CRPS), peripheral neuropathic pain 
syndromes, rheumatoid arthritis and multiple sclerosis have been 
used to investigate the disruption of cognitive processing (Alemanno 
et al., 2019; Calandre et al., 2002; Cousins et al., 2015; Curatolo et 
al., 2017; Dick and Rashiq, 2007;  Gil-Gouveia et al., 2015; Huang 
et al., 2017; Jensen et al., 2018; Martinsen et al., 2018; Oláh et al., 
2020; Said et al., 2019). The main cognitive parameters investigated 
include: attention, memory, learning, psychomotor ability, processing 
speed, and executive function (Khera & Rangasamy, 2021). 

Attention might be the most studied cognitive factor that modifies 
pain experience. Already in the 80s and 90s several studies found that 
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pain is perceived as less intense when subjects are distracted (Bushnell 
et al., 1999; Levine et al., 1982; Miron et al., 1989; Rode et al., 2001). 
However, other studies suggested that in some cases, focusing on pain 
might have a paradoxical effect on decreasing its intensity (Keogh et 
al., 2000). On the inverse relationship of influence between pain and 
attention, clinical studies over the past decade have investigated the 
effect of chronic pain on attention. Recent studies found reduced 
accuracy on attentional switching and divided attention tasks in 
subjects with fibromyalgia (Moore et al., 2019). 

Emotional processes in chronic pain are increasingly acknowledged 
(Lumley et al., 2011) and gaining interest since negative emotions and 
stress have been associated to greater pain and disability (Caes et al., 
2017; Edwards et al., 2016; Vachon-Presseau et al., 2016). Clinical 
studies indicate that mood, attitudes and emotional states influence 
pain associated with chronic conditions (Villemure and Bushnell, 
2002). Different theories of emotions suggest that neural systems 
could also underlie the emotional modulation of pain. Ploghaus et 
al. (1992) found an implication of anxiety-related pain modulation 
which they related to connections between the entorhinal cortex and 
amygdala (Pitkanen et al., 2000). Several other studies focused on 
neural circuitry associated to influences of the positive affect on pain 
processing (Ashby et al., 1999) and to the evaluation of aversive and 
rewarding stimuli (Becerra et al., 2001). This supports the idea that 
pleasantly charged stimuli (either positive or negative) can quickly 
modulate pain perception (Villemure & Bushnell, 2002). 

Although traditional models described pain based on the 
consequences in terms of behaviours, cognition and emotions, recent 
evidence highlights the importance of analysing pain from a broader 
social environment. Neuroscience research indicates a significant 
overlap between the experience of pain and social pain (Sturgeon 
& Zautra, 2016). The environment around the person plays an 
important role as pain behaviours can be directly or indirectly and 
positively or negatively reinforced (Fordyce et al., 1982). Prior 
experiences related to some sort of reinforcement and other events 
outside the patient can contribute to an influence on the course 
and persistence of the pain condition (Fordyce, 1984). The recent 
social communication model of pain integrates an insight of social 
determinants of pain with biological and psychological systems 
(Craig, 2018). The model incorporates innovative features such as 
the importance of the status prior to the painful event, the personal 
disposition that leads each individual to react in a certain way, the 
impact of the immediate physical and social environment, and the 
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acknowledged explicitness in humans but also nonhuman animals 
(Craig, 2015). 

1.3 Pain processing: Learning mechanisms and 
expectancies

Behavioural, cognitive, emotional and social factors not only play a 
role in the development and maintenance of pain but can also act as 
mediators and/or moderators of pain mechanisms in which learning 
and expectancies seem to be the main protagonists (Figure 1).  

Figure 1: Schematic depiction of the influence of expectancies on pain, including 
the learning processes that influence these expectancies. Probable mediators and/
or moderators are behaviour, emotions, and cognitions. All elements in the model 
may also feed back to preceding elements. 
Source: Peerdeman et al., 2016

The reason why pain experience can increase or decrease can 
be explained by learning mechanisms. Flor and Herman (2012) 
classified learning processes into implicit and explicit, which are 
related to conscious and unconscious processes, respectively. Implicit 
learning refers to unconscious changes in behaviour because of 
experience, and explicit learning refers to semantic and episodic 
memory processes that are based on the conscious reproduction of a 
coded memory stimuli. Several studies have shown that conditioning 
and pain modulation habitually involve both conscious awareness 
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and unconscious systems (Amanzio & Benedetti, 1999; Benedetti 
et al., 2003; Lovibond & Shanks, 2002). While it seems that indeed 
both conscious and unconscious processes are involved, certain 
specific mechanisms might be related to one or other system. For 
instance, the generalisation of pain (transfer of previously learned 
information to novel stimuli and situations) seems to be an active 
cognitive process that occurs only after explicit learning (Dunsmoor 
& Murphy, 2015; Guttman & Kalish, 1956; Pearce, 1987). Explicit 
learning and expectations might be essential for generalisation of 
learned pain modulation (Kragel et al., 2018; Kroban et al., 2018). 

Research on placebo effects underscores the importance of 
expectations in the development and maintenance of pain (Peerdeman 
et al., 2016). Higher expectations about recovery have been associated 
with perceived changes to pain cognitions and self-management 
through education and with lower pain intensity compared to 
subjects that did not perceive any changes to pain cognition and self-
management. These findings emphasise the significance of effective 
pain education centred on the reconceptualisation of pain and its 
management (Mittinty et al., 2018). 

1.4 Neurobiology of pain
From an anatomical and physiological perspective, pain occurs in 
four basic pathways: transduction, transmission, modulation and 
perception (Osterweis et al., 1987; Yam et al., 2018). Initially, noxious 
stimuli are first transduced to signals through A delta and C fibres 
and the signals are projected to the Dorsal Root Ganglion (DRG). 
The sensory input is then transmitted to the Central Nervous System 
(CNS) (Bourne et al., 2014) through the spinothalamic tracts to 
the nucleus of the thalamus and subsequently to the brainstem 
reticular formation, hypothalamus and higher cortical centres, where 
pain perception takes place. Modulation of ascending pain occurs 
at the spinal cord level and descending pain modulatory pathways 
play a role inhibiting the communication between neurones of 
ascending pathways. Chronic pain conditions are associated to 
abnormal functioning of this neural system. As for instance, in the 
circumstances of persistent noxious stimulation, an upregulation of 
A delta and C fibres is observed, and this is responsible for central 
sensitization resulting in hyperalgesia (Bourne et al., 2014). 

It is uncertain to what degree new pain-related learning can 
occur out of consciousness, but increasing evidence is aiming 
at disclosing this intricacy (Jensen et al., 2015). While conscious 
learning mechanisms have been generally researched by reinforcing 
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specific behaviours, in attempting to gain a deeper understanding 
of the transition from acute to chronic pain, unconscious learning 
mechanisms have been generally researched by employing 
physiological measures or techniques, such as neuroimaging methods. 
There is much neurobiological research that suggests brain changes 
play a role in persistent pain and represent biological mechanisms. 
This phenomenon can be considered a product of learning associated 
with neuroplastic change. For example, the amygdala (located in 
the limbic system) has been associated with the emotional-affective 
component of pain: its modulation and the cortico-limbic circuit is 
implicated in chronic pain syndromes such as CRPS and Chronic 
Pelvic Pain (Thompson and Neugebauer, 2017). 

1.5 Current treatments for FM
Treatments for FM have evolved in line with advances in approaches 
to general chronic pain. Important events in the past century 
constituted a turning point and led to a paradigm shift from a 
medical to a biopsychosocial model of pain. For instance, Melzack 
and Wall (1965) offered a physiological explanation for the effects 
of psychology on pain perception, and Turk and Okifuji (1999) 
described individual and psychosocial differences among patients. 
From that point forward, a multifactorial and multidimensional 
frame in which physical and psychosocial elements interact in 
chronic pain has been progressively researched with more promising 
results (Moix, 2011; Van Houdenhove and Luyten, 2011). 

1.5.1 Pharmacotherapeutic approaches
Pharmacotherapy for management in FM targets pain modulatory 
mechanisms. However, this remains a challenge for healthcare 
professionals. Although there is no approved specific-fibromyalgia 
pharmacological treatment, there are several medications that seem 
to show some efficacy. Overall, Serotonin-noradrenaline reuptake 
inhibitors, gabapentinoids, and tricyclic antidepressants have 
moderate efficacy in FM, and pure opioids have a minor role in 
FM pain management. New drugs targeting FM mechanisms are 
being sought (Northcott et al., 2017). However, it is generally agreed 
that the impact of these drugs on cognitive domains, although 
inconsistent, may lead to a reduction of attention, memory encoding 
and processing, psychomotor performance and reaction time 
(Cherrier et al., 2009; Hindmarch et al., 2005; Salinsky et al., 2010).  
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1.5.2 Non pharmacotherapeutic approaches
The key element of treatment for chronic pain conditions is non-
pharmacological (education, therapeutic exercise and psychological 
interventions) (Northcott et al., 2017) and this is what is 
recommended for FM by the European League Against Rheumatism 
(EULAR) (McFarlanne et al., 2017). 

1.5.2.1 Psychological interventions
Psychological therapies, albeit slowly, have continued to evolve in 
line with gradual advances in the specific mechanisms involved 
in pain. Although there is plenty of evidence in support of the 
involvement of psychological components in a holistic approach 
for pain disorders (Miró, 2010), there is incongruous evidence in 
relation to the effectiveness of psychological treatment. In agreement 
with evidence-based review regarding psychological interventions in 
chronic pain (APS, 2018), there is level II evidence for Cognitive 
Behavioural Therapy (CBT) (group-delivered), and for Acceptance 
and Commitment Therapy (ACT) (group-delivered and online 
delivery) for the treatment of pain conditions in adults. However, 
in this review (APS, 2018) there was scarce research and insufficient 
evidence to suggest the effectiveness of any other treatments.

CBT is the most common approach for FM (Heller et al., 
2021) and for chronic pain in general (Pardos-Gaston et al., 2021). 
CBT for chronic pain is a psychotherapeutic approach aimed at 
diminishing pain perception. Generally, this includes both cognitive 
and behavioural techniques such as cognitive restructuring, 
behavioural activation, activity pacing, sleep hygiene and relaxation 
therapy. There is evidence for the efficacy of CBT in decreasing pain 
catastrophising in FM patients (Lazaridou et al., 2017). Prevention 
of the conversion from acute to chronic pain has also been associated 
with CBT (Khera & Rangasamy, 2021). A systematic review and 
meta-analysis regarding efficacy, acceptability and safety of cognitive 
behavioural therapies in FM (Bernardy et al., 2017) endorsed the 
tolerability and efficacy of these therapies in reducing symptoms and 
disability in FM when compared to waiting list, attention controls, 
treatment as usual, and active non-pharmacological therapies. This 
also concurs with other systematic reviews of CBTs in FM (Köllner 
et al., 2017). Other systematic reviews found that results of CBTs 
were equally effective in reducing pain and improving health-related 
quality of life compared to some antidepressants and convulsants 
(Nüesch et al., 2013). 
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ACT is based on the psychological flexibility model that is gradually 
growing in effectiveness for chronic pain (Yu & McCracken, 2016).  
Psychological flexibility refers to the subject’s ability to be conscious 
and full contact with the present moment without the need to 
defend oneself and to remain or change one’s behaviour in favour 
of one’s goals (Yu & McCracken, 2016). This therapy integrates 
six core therapeutic processes: acceptance, cognitive defusion, self-
as-context, committed action, values, and contact with the present 
moment (Feliu-Soler et al., 2018). The main objective of ACT in 
pain is to enable the subject with chronic pain to reestablish one’s 
life based on stablished values despite the pain symptomatology. The 
therapy is oriented to better manage the subject’s pain and, while it 
is not the main objective, the pain itself is reduced. Acceptance helps 
to embrace undesirable sensations (such as pain) to not fight against 
it, which leads to destructive experiential avoidance. Cognitive 
defusion contributes to difference between thoughts and experiences 
related to pain. Self-as-context relates to experiencing distinctively 
the observed pain-related feelings and thoughts, and the person who 
observes. Values, committed action, and present-focus provide a 
sense of goals in life and enable the subject to connect to herself/
himself despite the presence of pain (Feliu-Soler et al., 2018). 

Another approach that blends similar processes to ACT is 
mindfulness (McCracken and Vowles, 2014). A systematic review 
of mindfulness and acceptance-based interventions for FM patients 
found moderate effects of these interventions compared to control in 
depression, anxiety, mindfulness, sleep quality, health-related quality 
of life, and pain (Haugmark et al., 2019). Changes in impact of the 
disease in patients with FM mediated by psychological inflexibility 
and produced by Mindfulness-Based Stress Reduction (MBSR) 
were found when compared to an established multidisciplinary 
intervention for FM and to a control group (Pérez-Aranda et al., 
2019b). Mechanisms of MBSR might be associated to reduced 
pain catastrophising, increased pain acceptance, self-efficacy and 
psychological flexibility (Pardos-Gascón et al., 2021; Pérez-Aranda et 
al., 2019b; Turner et al., 2016). Studies concerning neurobiological 
bases of cognitive variables have been useful in understanding its role 
in FM. The relationship between mindfulness and brain structures 
related to body awareness, perspective taking, emotion regulation, 
and attention management, has been recurrently studied (Feliu-Soler 
et al., 2020). Significant associations between bed nucleus of the 
stria terminalis clunes with depressive symptomatology, perceived 
stress, non-judging mindfulness facet and functional impairment 
have been observed (Feliu-Soler et al., 2020).  
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The psychodynamic approach for chronic pain assumes that pain 
experience is influenced by early events that configure one’s sense of 
self and how we cope with stressors and threats such as chronic pain 
(Morgan, 2019). In this regard, from a psychodynamic perspective, 
the fact that subjects with negative interactions with significant 
others and poor social support tend to show unsatisfactory response 
to conventional treatments (Broderick et al., 2016; Turk et al., 
1998) makes them unsuited to usual treatments (Turk, 2005). Thus, 
interventions that concretely aim at interpersonal issues might lead 
to improve pain outcomes (Morgan, 2019). Evidence-based results 
have shown the effectiveness of psychodynamic therapy in disabling 
pain syndromes such as irritable bowel syndrome (Hypanthis et al., 
2009). Brief psychodynamic therapy also showed to be as equally 
effective as cognitive therapy in terms of distress, disease impact and 
health-related quality of life for FM patients (Romeo et al., 2019). 

The fact that chronic pain patients seem to have high intrapersonal 
or emotional conflicts (Lumley & Schubiner, 2019) has led to the 
difficult challenge of addressing emotional factors to improve self-
management of other variables. For example, opioid misuse has been 
associated with certain difficulties in emotional regulation (Lutz et 
al., 2018). There is a growing trend of therapies related to emotional 
management in chronic pain contexts. Emotional Awareness and 
Expression Therapy (EAET) which combines psycho-dynamic 
techniques, experiential techniques, prolonged exposure, written 
expression, and therapeutic rescripting, has shown significant 
improvements in pain-related symptomatology (Lumley et al., 2018). 
Likewise, Boersma et al. (2019) concluded that a hybrid emotion-
focused treatment might be an acceptable and efficacious option for 
chronic pain individuals with comorbid emotional conflicts. 

1.5.2.2 Pain Neuroscience Education
Along with with psychological interventions and therapeutic 
exercise, pain education is a key element of non-pharmacological 
treatment. Cognitive functions that enhance learning, determine an 
individual’s efficiency to deal with different circumstances, such as 
pain conditions. Maladaptive beliefs regarding physical exercise are 
common among patients with chronic pain (Harding & Williams 
1995) and these often lead to a sedentary lifestyle and detachment from 
physical therapy recommendations (Dysvik et al. 2004). Frequent 
barriers to physical therapy recommendations and recovery beyond 
maladaptive beliefs, are catastrophising, increased psychological 
inflexibility and consequently avoidance. This activates the vicious 
circle of fear-avoidance of physical activity and musculoskeletal pain 
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(Vlaeyen et al., 2016). In the same way that cognitive strategies and 
increasing psychological flexibility to promote positive behavioural 
changes (Curtin & Norris, 2017; McCracken & Keogh, 2009; 
Pérez-Aranda et al., 2019b) are key components in breaking this 
vicious circle by decreasing rumination, other approaches addressing 
cognitive and behavioural aspects can be reinforcing in breaking this 
vicious circle. As for instance, Pain Neuroscience Education (PNE) 
(Jay et al., 2018).

First pain biology explanations, as a therapeutic strategy, might 
seem to emerge after randomised controlled trials (RCTs) showed 
to be of clinical benefit approximately in the early 2000’s (Moseley 
& Butler, 2017). However, over the decades there has been a 
transition from a classical biomedical education (i.e., aspects related 
to biomechanics and neurobiology) to PNE (i.e., aspects related 
to pain neurobiology and pain processing). PNE is focused on 
the reconceptualization of pain-related cognitive aspects (within a 
biopsychosocial model) that highlight the poor association of the 
patient’s pain experience with any evidence of danger or safety 
(Moseley, 2015). 

In terms of clinical outcomes, it seems that increased pain-related 
knowledge has been associated to increased self-management and 
positive health outcomes in FM patients (Camerini et al., 2013; 
Musekamp et al., 2019). In a recent systematic review and meta-
analysis, it was found that adding PNE to a multimodal treatment 
including exercise might improve functional status, pain-related 
symptoms, depression and anxiety for FM patients (Saracoglu et al., 
2022). Optimum duration and dosage of PNE sessions seem to be 
increasingly debated and researched. Higher dosages of PNE would 
appear to lead to greater improvements in pain severity (Amer-
Cuenca et al., 2019). 

Research indicates that manipulation of information and context 
regarding a stimulus could modulate pain (Robins et al., 2016). 
In other words, the effects of explaining pain mechanisms and 
therefore modifying patients’ beliefs about the meaning of their 
noxious stimulus might have real effects on their pain experience 
(Moseley & Butler, 2015). The impact of age and cognitive capacity 
on PNE efficacy is still to be known but the importance of cognitive-
developmental considerations when providing medical-related 
information in paediatric settings was acknowledged in a 2007 
review (Robins et al., 2016). 

PNE promotes cognitive and behavioural changes through 
learning updated information regarding the biology and mechanisms 
of pain which can lead to different ways of cognitive processing and 
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consequently to modify maladaptive and fearful responses to flexible 
and adaptive ones (Robins et al., 2016). 

1.6 Effectiveness of non-pharmacological techniques 
Understanding the effectiveness of different non-pharmacological 
strategies contributes to the understanding of the mechanisms that 
influence the development and maintenance of pain conditions. 
The gradual effectiveness and implementation of multidisciplinary 
treatments in both scientific and clinical settings is an important 
therapeutic advance. However, more studies regarding the 
effectiveness and contribution of each of the non-pharmacological 
approaches to concrete outcomes are needed. Likewise, more reviews 
that bring together all existing data to evaluate and compare their 
effects are essential. 

Lami et al. (2013) conducted a review of psychological treatments 
that might lead to significant clinical benefits. The authors 
presented quantitative research of 58 scientific studies that provided 
psychological management of FM. The study’s quality exploration of 
the 58 papers proved high score variability of internal and external 
validity among studies due to the inclusion of experimental, quasi-
experimental and single-case design studies. In relation to the 
studied variables, it was identified that most studies focused on direct 
symptoms of the disease, such as fatigue and pain. Some studies also 
implemented interventions aimed at improving symptoms related to 
sleep disturbances and psychological variables, such as depression, 
anxiety, general psychopathology and impact of disease. In agreement 
with the authors, mediating variables were insufficiently evaluated in 
most studies, such as pain catastrophising, self-efficacy, pain anxiety 
and pain coping styles. Regarding types of intervention, CBT was 
pinpointed as the most implemented and studied treatment and was 
aimed at training individuals to manage pain. 

This review is a major contribution to the knowledge of the 
current non-pharmacological therapies and variables evaluated for 
FM. However, the review did not present results on the effectiveness 
of treatments. Although the presentation of the current status of 
treatments is extremely important in the exercise of collecting 
information and diverse studies, results in terms of effectiveness are 
crucial. This work aims to update these data and furthermore to 
study the effectiveness of these therapies. 
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2. THESIS APPROACH AND 
OBJECTIVES

2.1 Thesis approach
This thesis is divided into three phases that give rise to three studies.

Figure 1: The three phases of the thesis

The first phase is an updated systematic review of the previous 
review by Lami et al. (2013) that analyses the effectiveness of these 
interventions.  This concludes that the study of multidisciplinary 
programs remains significant, that there is a continuing trend of CBT 
as a stand-alone treatment or as part of multidisciplinary programs, 
and reveals elements that could act as mediators, such as education. 

The second phase is based on the findings presented in our 
review. CBT followed by mindfulness training seem to be the most 
common strategies included in multicomponent treatments for 

SYSTEMATIC REVIEW
Objective: to test 
the effectiveness 
of psychological 
interventions for FM

Objective: to test the effectiveness of 
cognitive restructuring and mindfulness 
training combination included in the 
multicomponent treatment

Objective: to test the effectiveness of PNE 
included in the multicomponent treatment

PART 1. Objective: a qualitative analysis 
of a new PNE tool

PART 2. Objective: to test the effectiveness 
of the PNE tool in two formats

PART 3. Objective: to study the 
correlation between pain neuroscience 
knowledge and health status

PHASE 1

PHASE 2

PHASE 3
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FM, although their added value within these treatments has not 
been studied. Following this, the second phase presents a study 
aimed at evaluating the effectiveness of cognitive restructuring and 
mindfulness combination within a multidisciplinary programme. 

The third phase is also based in the findings of our review. Education 
seems to be a transversal  element across several treatments, although 
its effectiveness  has not been studied in isolation. For this reason, 
this third phase is aimed at evaluating the effectiveness of PNE and 
its relationship to health status. For this purpose, this study has been 
divided into three parts: 1) a qualitative study of a new PNE tool, 2) 
a quantitative study to evaluate the effectiveness of the tool and 3) a 
correlation analysis between patients’ pain neuroscience knowledge 
and their health status. 

2.2 Objectives

2.2.1 Overall objectives
1. To study  the effectiveness of current psychological interventions 

in FM  (Phase I)
2. To study the effectiveness of cognitive restructuring and 

mindfulness training combination on FM patients’ health status  
(Phase II)

3. To study the effectiveness of PNE on FM patients’ health status 
(Phase III)
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3. PHASE I: SYSTEMATIC REVIEW  
OF PSYCHOLOGICAL INTERVENTIONS 
IN FIBROMYALGIA
3.1 Introduction

The present review attempts to carry out an update of psychological 
interventions in FM management, thereby making further progress 
in the comparison of treatment effectiveness. The last systematic 
review conducted by Lami et al. includes studies carried out until 
2013, therefore, we aim to update this review. We intend to perform 
a systematic review from 2013 to 2019, trying to bring light to 
the following questions: 1) Which direction are psychological 
interventions taking in FM? and 2) What are the most effective 
interventions? 

3.2 Method
The systematic review is an update of the previous review carried out 
by Lami et al. (2013) and was performed according to the PRISMA-
statement (Preferred Reporting Items for Systematic reviews and 
Meta-Analyses) (Moher et al., 2009). Reproducing the review by 
Lami et al. (2013), the exhaustive bibliographic search through the 
Web of Science (complete database), was as follows: fibromyalgia 
(Title) AND intervention OR treatment OR therapy (Title). The 
search applied from January 2013 – the year after the review by Lami 
et al. (2013) - to December 2019. 

The search identified 759 articles. After a complete review of all 
titles, 450 articles were excluded on presenting overall diagnoses 
including other syndromes or conditions besides FM. The 83 articles 
considered after this were fully analysed and some were excluded 
due to a lack of proper psychological intervention description. 
Consequently, 72 articles were finally included in the  review. 

3.3 Eligibility Criteria
The subsequent inclusion criteria were set to select the studies: 
(1) empirical articles (experimental, quasi-experimental, or single-
case design studies) published in scientific journals; (2) written in 
English or Spanish; and (3) adult samples (18 years or over) with 
FM diagnosis according to the American College of Rheumatology 
(ACR) criteria (Wolfe et al., 2010). 
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3.4 Study Evaluation
Qualitative information was captured in a table to attain specific 
characteristics related to the treatment, to the studied outcomes and 
to methodology. Studies were examined and interpreted according 
to a quality evaluation tool developed by Berra and colleagues 
(2008) for critically appraising research articles or to evaluate 
evidence during the development of systematic reviews. This tool 
assesses by means of 27 items related to: study question or objective, 
participants, comparability between groups, definition and measure 
of main variables; analysis and confusion, results, conclusions, 
external validity and applicability, and conflict of interest. 

3.5 Results
Overall, 98.6% of the studies showed effectiveness of the treatment 
studied in at least 1 dependent variable. CBT remains the most 
common treatment for fibromyalgia, both as a stand-alone treatment 
or included in a multicomponent program. Other interventions 
show promising results, such as ACT, mindfulness, relaxation and 
guided imagery approaches, and educational procedures. 

Moreover, encouraging outcomes for specific variables have 
been found in new emerging approaches. For instance, EAET, 
Body Basic Awareness Therapy (BBAT), Group Music Imagery, 
Best Possible Self, Time In, Group Solving Therapy, Forgiveness 
Education and psychotherapy along with spiritual care. However, 
there is no evidence of superior techniques. All treatments seem to 
be beneficial when compared with control groups in at least one 
variable. Relaxation and education seem to be transversal elements 
across several treatments that might act as mediator variables.

Outcome measures among the studies are pain, pain-related variables, 
pain-related psychological variables, fatigue, quality of life, depression, 
anxiety, sleep variables, physiological variables and global score of some 
questionnaires. The questionnaires used to measure these outcomes are 
Visual Analogue Scale (VAS), Numeric Rating Scale (NRS), Brief Pain 
Inventory (BPI), Multidimensional Pain Inventory (MPI), McGill Pain 
Questionnaire (MPQ), Fibromyalgia Impact Questionnaire (FIQ), 
Widespread Pain Index (WPI), Multidimensional Fatigue Inventory 
(MFI), Brief Fatigue Inventory (BFI), Fatigue Severity Scale (FSS), 
Multidimensional Assessment of Fatigue (MAF), 36-Item Short Form 
Health Survey (SF-36), 12-Item Short Form Health Survey (SF-12), 
EuroQoL, COOP/WONCA Functional Assessment Charts, Hospital 
Anxiety and Depression Scale (HADS), State-Trait Anxiety Inventory 
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(STAI), Beck Depression Inventory (BDI), Psychological Inflexibility 
in Pain Scale (PIPS), Acceptance and Action Questionnaire (AAQ-
II), Chronic Pain Coping Inventory (CPCI), Coping Strategies 
Questionnaire (CSQ), Pain Catastrophising Scale (PCS), Chronic Pain 
Self-efficacy Scale (CPSS), Pittsburgh Sleep Quality Index (PSQI), 
Medical Outcomes Study (MOS), Chronic Pain Sleep Inventory 
(CPSI), Stanford Sleep Questionnaire (SSQ), Epworth Sleepiness Scale 
(ESS), Prefrontal Symptoms Inventory (PSI), SCOPA, Patient Global 
Impression of Change (PGIC) and Perceived Stress Scale (PSS). The 
validation studies of all instruments are referenced in the papers included 
in the table. 

Specific treatment modalities were analysed, such as smart-
telephone intervention and internet-delivery. Telephone treatment 
was observed in 2.7% of the studies and 13.9% of interventions were 
performed and conducted online. The remaining studies (83.4%) 
carried out standard on-site treatments. Also, virtual reality was 
used as a treatment modality in 6 studies (8.3%), half of which were 
implemented using internet-delivery format and half via an on-site 
format. Finally, 6% of studies combined interventions using more 
than one format, such as group therapy and online techniques. 

Treatment frequency varies among all selected studies, although 
most interventions implemented weekly sessions (52.2%). Mean 
treatment duration was 23 hours; however, these might be estimated 
data since some studies did not report this, and in another treatment 
time depended on the patients’ availability. The number of sessions 
of most interventions varied between 9 and 20. Mean duration of 
each session was 1.8 hours, with sessions lasting from 1h to 3 hours. 

Pain arises as the most evaluated outcome. Fatigue was a primary 
outcome in 14 studies (19.4%). Quality of life was often assessed as 
both primary and secondary outcome. Depression and anxiety are the 
two most evaluated psychological variables. Regarding pain-related 
psychological variables, catastrophising was assessed in 11 studies 
(15.27%), and coping skills and self-efficacy were assessed in 17 studies 
(23.6%). Sleep variables were particularly studied after specific cognitive-
behavioural treatments aimed at treating pain-related insomnia in several 
studies. Some physiological variables included heart rate variability, pro-
inflammatory cytokine levels and plasma SP level, each evaluated in one 
study. In addition to assessing specific variables, the global score of some 
questionnaires was used as primary outcome measurement. The most 
common tool is the FIQ, which evaluates the impact of the disease on 
several variables (physical capacity, work, fatigue and others) and was 
evaluated in 28 studies (38.8%). Furthermore, the PGIC and PSS were 
found in 4 studies (5.5%)  each. 
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3.6 Discussion
This work allowed us to discover in detail the characteristics of the 
research aimed at verifying the effectiveness of different psychological 
techniques in patients with fibromyalgia carried out from 2013 to 
2019 inclusive. These new data enable us to shed light on strengths 
and weaknesses regarding research methodology. This work also 
provides evidence in relation to applied techniques and how they are 
implemented. Finally, these results contribute to learning more about 
the effectiveness of the interventions. Likewise, when comparing our 
results with those of the last review, our results allow us to observe 
whether there has been any change in research topic trends. 

In accordance with Merlo (2019), all this data represents a 
significant progress in the role of psychological approaches in the 
integration of clinical practice. However, it seems difficult to state 
that one intervention is more effective than others. In fact, among the 
studies included in this review, when comparing outcome differences 
between two different psychological interventions, most studies do 
not conclude the superiority of one over another (Chouchou et al., 
2018; Kohl et al., 2014; Lumley et al., 2017; Miles, 2013; Moioli, 
2017). It is also difficult to determine the effectiveness of each therapy 
due to the fact that the composition of each intervention presented 
in this systematic review does not seem to be totally independent 
from the others. For example, several times CBT studies included 
a variety of elements (mindfulness techniques, or life and values 
components, among others). Therefore, studying specific techniques 
rather than whole therapies could be more revealing. 

When analysing the interventions from the present review, we 
found two transversal elements across several treatments: relaxation 
and education. This led us to think that, beyond the specific 
theoretical frame, there are two mediator variables: relaxation as a 
state, and patients’ pain-related knowledge. In other words, relaxation 
and pain-related knowledge might induce cognitive and behavioural 
changes. 

In terms of general patient education, 51.4% of the studies 
included some type of educational component. Some studies focused 
the research on specific educational barriers. These showed that 
cognitive aspects might lead to difficulties in understanding parts of 
the treatment and, consequently, might lead to impede improvements 
in health outcomes. For instance, Castel et al. (2013) implemented 
an adapted multidisciplinary programme for low educational levels 
and demonstrated a reduction in key FM symptoms. Pires et al. 
(2016) pointed out memory and concentration problems as possible 
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barriers for significant health changes in FM patients. In this last 
research, after implementing an adapted programme for patients 
with cognitive deficits, results proved the need for and success of an 
adjusted educational programme. 

Other studies highlight the importance of pain-related 
educational aspects to achieve health improvements. These include 
not only educational components related to psychological processes 
(psychoeducation), but also education related to the syndrome’s 
characteristics and physiology. Camerini et al. (2013) associated 
self-management and health outcomes with increased knowledge 
acquisition through a personalised, especially designed internet-based 
treatment. The authors found that increased knowledge about FM 
modified patients’ amount of exercise; at the same time, it increased 
self-management and positively impacted patients’ health status. 
Along the same lines, Butler & Moseley (2003) pointed out that 
learning about pain physiology reduces the threat value of pain, and 
consequently decreases the activation of protective systems thereby 
diminishing pain triggers. We believe that emphasising transversal 
factors might help us to unify different perspectives. 

3.7 Conclusions
More studies regarding the effectiveness of psychological 
interventions are needed, both as stand-alone treatments and as part 
of multicomponent treatments. Further studies related to specific 
treatment techniques to evaluate specific variables are crucial. Finally, 
more studies in relation to  transversal elements, such as education, 
are essential. 
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3.8.3 Abstract
Background: There is a growing development of psychological 
approaches for fibromyalgia. The current scientific community 
advocates a biopsychosocial approach to pain management 
programme. Psychological interventions seem to contribute to an 
overall health improvement, although the reason for their success 
is still unclear. The aim of this review is to analyse which direction 
psychological interventions are taking in fibromyalgia and whether 
any intervention has proved to be more effective than others. Method: 
We conducted an updated search of a previous review, from 2013 
to 2019 using web of science (all data base). Overall, according to 
the inclusion/exclusion criteria 72 original studies were identified. 
This review encompasses an exhaustive analysis of fundamental 
characteristics (participants’ and interventions’ characteristics, control 
group, target variables, quality of studies and outcome measures) 
and compares results with the intention of evaluating effectiveness 
of different interventions. Results: CBT remain as the most common 
treatment for fibromyalgia, both as a stand-alone treatment or as 
part of a multidisciplinary  program. Other interventions show 
promising results, such as ACT, mindfulness, relaxation and guided 
imagery approaches, and educational procedures. In addition, 
encouraging outcomes for specific variables have been found in new 
emerging approaches. For instance, EEAE, Body Basic Awareness 
Therapy (BBAT), Group Music Imagery, Best Possible Self, Time In, 
Group Solving Therapy, Forgiveness Education and psychotherapy 
along with spiritual care. However, there is no evidence of superior 
techniques. All treatments seem to be beneficial when compared with 
control groups in at least one variable. Relaxation and education seem 
to be transversal elements across several treatments that might act as 
mediator variables. Conclusions: More studies regarding pain-related 
psychological variables and emphasising on transversal factors might 
contribute to unify different perspectives. Key words: Systematic 
Review; Psychological Intervention; Chronic pain; Literature 
Review; Clinical Psychology.
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4. PHASE II: COGNITIVE 
RESTRUCTURING AND MINDFULNESS 
TRAINING COMBINATION 
EFFECTIVENESS
4.1 Introduction

FIBROWALK is an evidence-based multicomponent treatment that 
integrates Treatment-as-usual (TAU), Therapeutic Exercise (TE), self-
management patient education, cognitive restructuring, mindfulness 
training and PNE. Even though there is plenty of evidence of the 
effectiveness of this program for FM, there is no evidence of the 
contribution of specific psychological components in FIBROWALK. 
Therefore, the aim of this study is to test the effectiveness of the sum 
of two of its components (cognitive restructuring and mindfulness 
training).

4.2 Methods
The primary aim of this Randomised Control Trial (RCT) was to 
evaluate the effectiveness of two video-based multidisciplinary 
treatment programs for FM (one with all components aforementioned 
[FIBROWALK], and another one with all components but cognitive 
restructuring and mindfulness [Multicomponent Physiotherapy 
Program: MPP]), and to compare them to TAU only. Treatment 
effectiveness of the two programs was determined by improvements 
in functional impairment (primary outcome), pain, anxious-
depressive symptoms, kinesiophobia, and physical function. 

A three-arm RCT was carried out, with assessments at pre- and 
post treatment. The required sample size was estimated to be n= 
51 participants per study arm. A total of 337 patients with FM 
participated in the study from June 2020 to January 2021. All 
participants were consecutively recruited from the Vall d’Hebron 
University Hospital – Central Sensitivity Syndromes Specialised 
Unit (CSSSU) and were assessed by a rheumatologist and a physical 
therapist to ensure they met the selection criteria. The inclusion 
criteria were as follows: (a) fulfilment the FM classification criteria 
according to 2010/2011 American College of Rheumatology (ACR; 
Wolfe et al., 2010), (b) 18 years of age or older, and (c) written 
informed consent. Individuals suffering from terminal illnesses (e.g., 
advanced cancer) or those reporting programmed interventions 
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which could interrupt the participation in the study (e.g. major 
surgery) were excluded. 

Participants who voluntarily agreed to participate in the study 
were assigned to TAU + video-based FIBROWALK, to  TAU + 
video-based MPP  or to only TAU. Both FIBROWALK and MPP 
were delivered as add-ons to TAU. The FIBROWALK program 
consisted of weekly 60-minute videos that were presented over the 
course of 12 weeks. Subjects participated in the virtual training from 
home. Each video was comprised of different components of the 
program. The FIBROWALK intervention included PNE, therapeutic 
physical exercise, Self-management Patient Education (SPE), 
cognitive restructuring, and mindfulness training. MPP included all 
components except cognitive restructuring and mindfulness training.

4.3 Outcome measures
The Fibromyalgia Impact Questionnaire Revised (FIQR; Bennett et 
al., 2009) was used to assess the functional impairment experienced 
by participants during the previous week. The Visual Analog Scale 
(VAS) for pain (i.e., intensity of perceived pain during last week, 
from 0 = “no pain”, to 10 = “unbearable pain”) from the FIQR was 
used to assess pain intensity (Bennett et al., 2009). The Tampa Scale 
for Kinesiophobia (TSK; Miller et al., 1991) was used to assess fear 
of movement. The Hospital Anxiety and Depression Scale (HADS; 
Zigmond & Snaith, 1983). The Physical Function subscale from 
the 36-Item Short Form Survey (SF-36; Ware & Sherbourne, 1992) 
assessed perceived level of physical functioning. 

4.4 Results
4.4.1 Primary outcome
A total of 387 patients with FM were assessed for eligibility. Fifty-
seven did not meet the eligibility criteria, and therefore, a total of 
330 patients were finally included and randomised [TAU (n = 110), 
TAU+FIBROWALK (n = 110) and TAU+MPP (n = 110)]. The 
participants’ mean age was approximately 53 years old (SD = 9.11; 
range: 20–77). There were no statistically significant differences 
between treatment arms in demographic or baseline clinical 
characteristics. 

4.4.2 Secondary outcome
Patients allocated to FIBROWALK showed greater reductions in 
perceived pain intensity, kinesiophobia, anxiety and depressive 
symptoms and increased physical functioning compared to the TAU 
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only group (all p < .001), with medium-to-large effect sizes (d = 
0.51–1.48). Similarly, significant treatment effects (p < .05) in favor 
of the MPP arm were found when compared to TAU in perceived 
pain intensity (d = .39), kinesiophobia (d = 1.13), and depressive 
symptoms (d = 0.37) (all p < .05). No differences between MPP 
and TAU were found in the other outcomes. When comparing 
FIBROWALK and MPP arms, statistically significant effects in favor 
of the former were found in pain intensity, depression, and physical 
functioning (all p < .05), with small-to-medium effect sizes (d = 
0.24-0.49). 

4.4.3 Baseline differences between “Responders” and “Non-
Responders” to treatment and Number Needed to Treat 
(NNT)
In the FIBROWALK arm, individuals classified as responders 
indicated less anxiety (p = .02), depressive symptoms (p = .02) and 
better physical functioning (p = .03) prior to treatment compared to 
non-responders. MPP responders were older (p = .05), men (100% 
men vs. 94% of women; p = .05), reported less pain (p < .001), had 
less functional impairment (p = .03), and better physical functioning 
(p = .01) than “non-responders”. Forty-two subjects (42%) in the 
FIBROWALK arm and 33 subjects in the MPP arm (34%) showed 
a clinically significant improvement in their FIQR total score at 
post-treatment (i.e., ≥20%) so were considered responders, whereas 
only four subjects (4%) from the TAU only arm achieved the status 
of responder.  The absolute risk reduction in the FIBROWALK 
arm in comparison with TAU only was 38% (95% CI = 27.59–
48.41%), with an NNT = 3 (95% CI = 2.1 to 3.6). The absolute 
risk reduction obtained in the MPP versus TAU only was 29.67% 
(95% CI = 19.56–39.79%), with an NNT = 4. The absolute risk 
reduction obtained in the FIBROWALK versus the MPP arm was 
8.33% (95% CI = - 5.13 to 21.78%) with an NNT = 13. As in this 
latter case, the 95%CI for the absolute risk reduction extended from 
a negative number (FIBROWALK may not benefit) to a positive 
number (FIBROWALK may benefit), the NNT result had no 
interpretable meaning. 

4.5 Discussion
Both the video-based FIBROWALK and MPP multicomponent 
treatments, when compared to TAU only, were found to be 
efficacious with small-to-large clinical effects. The superiority of 
these two programs over TAU only was corroborated by the low 
Number Needed to Treat (NNT) values. Compared to TAU only, 
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individuals in the FIBROWALK arm showed larger improvements 
in all clinical outcomes; participants in the MPP program showed 
greater improvements in functional impairment, perceived pain and 
kinesiophobia compared to TAU only. Therefore, FIBROWALK 
intervention showed superior effects in improving pain, anxious-
depressive symptoms and physical functioning compared to 
MPP. These findings suggest a broader and stronger therapeutic 
effect by combining psychological ingredients with physiotherapy 
interventions based on PNE and therapeutic exercise. 

These findings provide also additional evidence of the effectiveness 
of video-based FIBROWALK, which was initially obtained in a pilot 
study during the first lockdown due to COVID-19 pandemic in 
Spain (Serrat at., 2021b) and confirmed existing evidence of the 
efficacy of PNE combined with TE in people with FM (Barrenengoa-
Cuadra et al., 2021; Ceballos-Laita et al., 2021; Louw et al., 2016b).

4.6 Conclusions
This RCT supports the short-term effectiveness of the video-based 
multicomponent programs FIBROWALK and MPP for FM and 
provides evidence that cognitive restructuring and mindfulness-
based techniques can be key ingredients in the management of FM. 

4.7 Scientific Production: Published Articles
4.7.1 Reference:
Serrat M, Albajes K, Navarrete J, Almirall M, Lluch Girbés E, Neblett 
R, Luciano JV, Moix J, Feliu-Soler A. Effectiveness of two video-based 
multicomponent treatments for fibromyalgia: The added value of 
cognitive restructuring and mindfulness in a three-arm randomised 
controlled trial. Behav Res Ther. 2022 Nov;158:104188. doi: 
10.1016/j.brat.2022.104188. Epub 2022 Sep 8. PMID: 36116229.
Mayte Serrat and Klara Albajes contributed equally to this article and 
should be considered co-first authors.
Albert Feliu and Jenny Moix share senior authorship

4.7.2 Data of the Journal
Behaviour Research and Therapy
Impact Factor 5.321

4.7.3 Abstract
Background/Objectives. The aim of this study was to examine 
the effectiveness of two video-based multidisciplinary programs 
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(FIBROWALK) and the multidisciplinary Physiotherapy Program 
(MPP) for patients with fibromyalgia (FM) compared to treatment-
as-usual (TAU) only. We posit that FIBROWALK, due to inclusion 
of specific psychological ingredients (cognitive restructuring and 
mindfulness), can help patients with FM to experience more ubiquitous 
clinical improvement than TAU or MPP alone. Methods. A total of 
330 patients with FM were recruited and randomly allocated (1:1:1) 
to TAU only, TAU+FIBROWALK, or TAU+MPP. FIBROWALK 
and MPP consisted of weekly videos on pain neuroscience education, 
therapeutic exercise and self-management patient education, 
but only the FIBROWALK intervention provided cognitive 
restructuring and mindfulness. Both programs were structurally 
equivalent. Between-group differences in functional impairment, 
pain, kinesiophobia, anxiousdepressive symptoms and physical 
functioning were evaluated at post-treatment following Intention-
To-Treat and complete-case approaches. Results. Compared to 
TAU only, individuals in the FIBROWALK arm showed greater 
improvements in all clinical outcomes; similarly, participants in 
the MPP program also showed greater improvements in functional 
impairment, perceived pain and kinesiophobia compared to TAU 
only. The FIBROWALK intervention showed superior effects 
in improving pain, anxious-depressive symptoms and physical 
functioning compared to MPP. Conclusions. This RCT supports 
the short-term effectiveness of the video-based multidisciplinary 
programs FIBROWALK and MPP for FM and provides evidence 
that cognitive-behavioural and mindfulness-based techniques can 
be key ingredients in multidisciplinary treatment programs. Trial 
registration number: NCT04571528 Keywords: Fibromyalgia; 
Virtual multidisciplinary treatment; Pain Neuroscience Education; 
Therapeutic Exercise; Cognitive Behaviour Therapy; Mindfulness.

4.7.4 Access
The article can be accessed via the following link:
https://www.sciencedirect.com/science/article/pii/S0005796722001590

4.7.5 Article 
A copy of the published article is attached as Appendix 2

https://www.sciencedirect.com/science/article/pii/S0005796722001590
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5. PHASE III: PNE EFFECTIVENESS
5.1 Introduction

Pain neuroscience knowledge refers to the understanding of the 
biological and processing mechanisms involved in the phenomenon of 
pain. Helping patients to comprehend what is happening in their own 
body provides a base for enhanced self-informed intervention choices, 
self-management and self-monitoring (Moseley & Butler, 2015). Pain 
Neuroscience Education (PNE) is  an effective educational strategy 
as a complement of an all-inclusive multidisciplinary programme 
compatible with a biopsychosocial model (Louw et al. 2016a). This 
strategy incorporates the multidimensionality of pain experience and 
aids individuals reconceptualise pain by understanding the multiple 
neurophysiological, neurobiological, physical and sociological 
components that might underpin individual pain experience (Moseley 
2007; Moseley & Butler 2015).  The use of PNE has been associated 
to reductions in pain, improved function, decreased fear of movement, 
and less catastrophising (Meeus et al. 2010; Moseley 2002, 2003a; 
Téllez-García et al. 2014; Van Oosterwijck et al. 2013; Vibe Fersum 
et al. 2013). Pain education is currently an essential element in any 
treatment for fibromyalgia (Cunningham & Kashikar-Zuck, 2013). 
In the same way, developing and translating materials, and assessing 
their usefulness in specific conditions is essential before evaluating 
their effect on health status. For this reason, this study aims to evaluate 
the usefulness of 9 fact sheets on the neuroscience of pain translated to 
Spanish, and then to analyse its correlation with health status. 

5.2 Methods
This phase is divided into three parts: 1) qualitative analysis of a new 
pain neuroscience tool (9 sheets); 2) quantitative study to evaluate 
the effectiveness of this tool in two formats, written and video-based; 
and 3) correlation analysis between patients’ pain neuroscience 
knowledge and their health status.

5.2.1 Part I: Qualitative analysis of  a new pain neuroscience tool
The aim of this part was to analyse the quality of a new pain neuroscience 
tool based on feedback regarding the structure and content of each fact 
sheet, and on assessing whether the subjects acquire pain neuroscience 
knowledge. Design. Ten participants were recruited for this qualitative 
analysis. The educational procedure comprised 11 individual and online 
live sessions. The first and last sessions were introductory and closure 
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sessions explaining and concluding the purpose of the research. The 
remaining 9 sessions were focused on each of the 9 fact sheets. The ten 
subjects responded to the semi-structured interview about the fact sheets 
and responded to the Spanish version of the Knowledge and Attitudes 
of Pain questionnaire (S-KNAP). Results. The qualitative analysis is 
divided into four categories to record participants’ feedback: 1) format 
and presentation; 2) perception of personal contribution; 3) perception 
of learning; 4) content-related questions. According to this classification, 
the results follow in the same order: 1) all participants found the sheets 
configuration very useful and engaging; 2) a personal contribution of the 
content was perceived and they reported feeling related to all concepts; 
3) a change of pain-related beliefs was observed in six participants from 
the beginning, while the remaining four participants denied having 
learned anything at the beginning but changed their position after the 
third session; 4) participants scored 23 out of 26 (4 participants), 20 
out of 26 (3 participants), and 12 out of 26 (2 participants). When 
comparing perception of learning to actual learning, an equivalence 
between perceived change of beliefs and their scores in the S-KNAP was 
found. Participants that expressed having learned or changed specific 
contents scored higher in the S-KNAP at the final session. Conclusions. 
The present qualitative results suggest a progressive (perceptual and 
actual) meaningful learning, along with a change of beliefs in pain-
related concepts. 

5.2.2 Part 2: Quantitative study to evaluate the effectiveness 
of this tool in two formats written and video-based
The aim of this part was to evaluate the effectiveness of this PNE 
tool in two formats, written and video-based after. Design. A total 
of 337 participants were included. The study was conducted using 
a three-arm controlled design: one control group (who received no 

PNE tool) and two active groups that were provided with the fact 
sheets in two different formats (written and video-based). Both active 
groups were assessed on pain neuroscience knowledge after having 
had access to the fact sheets. A comparative study of the three groups 
was conducted using ANOVA. Results. Significant differences 
in pain neuroscience knowledge of both PNE groups were found 
compared to the control group. When comparing both PNE groups, 
no significant differences were found. Conclusions. The results of 
the study are significantly robust: the fact sheets have proven to 
be effective in providing adequate knowledge in both written and 
video-based formats.
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5.2.3 Part  3: Correlation analysis between patients’ pain 
neuroscience knowledge and their health status.
This work aims at analysing the correlation between participants’ pain 
neuroscience knowledge and health status at the end of a multicomponent 
treatment. Design. The same 337 participants recruited in Part I 
were included in this Part. All participants completed at the end of 
the multicomponent treatment a battery of questionnaires aimed at 
measuring patients’ pain neuroscience knowledge and patients’ health 
status (functional impairment, physical functioning, anxiety, depression 
symptoms and kinesiophobia). The Pearson correlation coefficient was 
used to measure the linear correlation between patients’ pain neuroscience 
knowledge and patients’ health status. Results. There was a significant 
correlation between pain neuroscience knowledge and all health outcomes: 
functional impairment, physical functioning, anxiety, depression 
symptoms and kinesiophobia. Conclusions. The results of the study 
are significantly robust: there is a correlation between pain neuroscience 
knowledge and all the study outcomes at the end of the treatment. 

5.3 Discussion
The three parts of this study contribute to evaluate the effectiveness of 
the PNE. First the effectiveness of a new PNE tool (the 9 fact sheets) 
is proved, and then the effectiveness of the PNE is demonstrated by its 
significant correlation to health status: participants who know more 
about pain are those with better health status. The proven effectiveness 
of this tool in two formats opens many options for implementing PNE 
in the clinical field. The written format can be a suitable tool for specific 
circumstances where the accessibility to information is difficult, such as in 
situations where access to technology or the Internet is not possible. The 
video-based format can be a helpful tool for virtual and/or face-to-face 
programs, or in general as a support tool for clinicians. The validation of 
the fact sheets in terms of usefulness also contributes to the scientific field. 
Having an effective pain neuroscience education tool opens the possibility 
for studies in relation to clinical knowledge and clinical improvement. 
Studying and analysing PNE tools using quantitative and qualitative 
research contribute to standardising high quality PNE tools, and this 
study provides the Spanish validation of a new PNE tool in two different 
formats for clinicians and researchers working with FM subjects. 
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5.4 Conclusions
This study validates a highly valuable tool of PNE and confirms the 
importance of pain neuroscience knowledge in the health status of 
fibromyalgia patients. 

5.5    Scientific Production 
The manuscript is under review

5.5.1 Abstract 
Background/Objectives. Pain Neuroscience Education is an effective 
educational strategy that incorporates the multidimensionality of pain 
experience and aids individuals to reconceptualise pain by understanding  
the biological and processing mechanisms involved in the phenomenon 
of pain. The use of PNE has been associated to reductions in pain, 
improved function, decreased fear of movement, and less catastrophising, 
and is currently an essential element in any treatment for fibromyalgia. 
This study aims to evaluate the usefulness of  9 fact sheets on the 
neuroscience of pain translated to Spanish and to analyse the correlation 
of 337 subjects’ pain-related knowledge and health status. Methods. 
This study encompasses both quantitative and qualitative research 
carried out in three parts. The first part aims at analysing the quality 
of the fact sheets based on collected qualitative feedback; the second 
part aims at evaluating the effectiveness of a new pain neuroscience 
tool in two formats, written and video-based; and the third part aims 
at analysing the correlation between participants’ pain neuroscience 
knowledge and health status. Results. The qualitative results of the fact 
sheets suggest a progressive (perceptual and actual) meaningful learning, 
along with a change of beliefs in pain-related concepts. The fact sheets 
have also proven to be effective in providing adequate knowledge in both 
written and video-based formats. Finally, there is a correlation between 
pain neuroscience knowledge and all the study outcomes (functional 
impairment, physical functioning, anxiety, depression symptoms and 
kinesiophobia). Conclusions. This study validates a very valuable tool of 
PNE and confirms the importance of pain neuroscience knowledge in 
the health status of fibromyalgia patients. Keywords. Pain Neuroscience 
Education, PNE, Fibromyalgia, Qualitative Research. 

5.5.2 Article
A copy of the manuscript is attached attached as Appendix 3.
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6. GENERAL DISCUSSION
This thesis aimed at studying effective interventions for FM. For 
this purpose, firstly, a review was carried out regarding all current 
studies related to psychological interventions conducted for FM. 
Once the systematic review was conducted, the aim was focused on 
the effectiveness demonstrated among two specific psychological 
techniques and the third technique of pain-related knowledge.   

For this purpose, three different phases for the different objectives 
were developed. The first phase presented the systematic review and 
conclusive results were identified. All psychological interventions 
demonstrated effectiveness on at least one variable. Pain-related 
education or psychoeducation was part of several interventions. 
Finally, multidisciplinary treatments remain increasingly studied and 
recommended but the added value of their individual components 
within the treatment has not been studied. 

The second phase sought to study the effectiveness of two 
psychological techniques combined included in FIBROWALK (a 
well-established multidisciplinary program for FM) (Serrat et al., 
2020a; Serrat et al., 2020b; Serrat et al., 2021a; Serrat et al., 2021b). 
The study concluded with prominent results: superior health 
outcomes (functional impairment, pain, kinesiophobia, anxious 
depressive symptoms and physical functioning) were found in the 
multidisciplinary program with both cognitive restructuring and 
mindfulness training.

In the third phase, the effect of another element included in the 
multi-component treatment, PNE, was studied by assessing the 
effectiveness of a new tool in two formats (written and video-based), 
by gathering qualitative feedback on this tool and by analysing its 
correlation with health status (functional impairment, physical 
functioning, anxiety, depression symptoms and kinesiophobia). 
Both written and video-based formats were equally effective when 
compared to a control group. The feedback collected suggested 
effectiveness in terms of quality, understanding and both perceived 
and actual learning. Finally, a significant correlation was found 
between pain neuroscience knowledge and all health outcomes 
(functional impairment, physical functioning, anxiety, depression 
symptoms and kinesiophobia) at the end of a multicomponent 
treatment.

A major contribution of the two multidisciplinary components 
was demonstrated. These results have important implications 
as there are few studies that separately assess the contribution 
of multidisciplinary treatment components. In addition to 
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demonstrating the contribution of each of these elements, these 
results also show a stronger and broader therapeutic effect from 
the combination of psychological therapy, therapeutic exercise 
and PNE than from therapeutic exercise and PNE alone (Wilson 
& Cramp, 2018). This is consistent with the concept “synergistic 
effect” described by Heller et al., (2021) in which all components 
of a multidisciplinary treatment combined might have greater effect 
than the sum of each of them separately. A similar concept is that 
of Fordyce (1973) of symbiotic interaction from the contribution of 
several disciplines. 

6.1  Cognitive restructuring and mindfulness training 
The effectiveness shown in the results is compatible with previous 
results regarding CBT and mindfulness treatments alone (Haugmark 
et al., 2019) but also adds the additional value of these techniques 
in a multidisciplinary therapy. In addition, the superior results 
in physical function of the treatment with the psychological 
component, agree with previous research concluding that CBT, when 
used not only for mood disorders but also for chronic conditions, 
is related to improvements in overall physical function (Bennett & 
Nelson, 2006; Williams et al., 2002). When considering specific 
cognitive restructuring for pain, the demonstrated effectiveness is 
also consistent with other studies of cognitive restructuring for pain 
improvements (de la Vega, 2019, Jan et al., 2022). Studies related to 
mindfulness training techniques in pain also seem to be in line with 
these results (Lauche et al., 2013). Finally, all the above-mentioned 
results are in line with the importance attributed to psychological 
factors in the processing mechanisms of pain (Bennett & Nelson, 
2006; Kundakci et al., 2021; Williams et al., 2002).  

It is worth noting that cognitive behavioural therapy is the first-
line therapy of choice and mindfulness training is gaining popularity 
in chronic pain; however there are many other therapies with 
increasing and promising results that similarly address cognitive 
aspects (Albajes & Moix, 2021). 

6.2 Pain Neuroscience Education
In relation to pain neuroscience education, a correlation between 
pain knowledge and health status was found after completing the 
multidisciplinary program. One important cognitive area in pain 
is the meaning (what the person assumes pain means). This study 
demonstrated that participants’ meaning of pain is related to their 
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state of health.  The fact that knowledge correlates with health status 
and clinical improvement, is very important as it highlights the 
importance of the educational component in FM treatments and 
highlights the implication it may have on cognitive and behavioural 
consequences, thus complementing both psychological therapy and 
therapeutic exercise. Therefore, it also indicates the importance 
of developing more educational tools and knowledge assessment 
tools in order to investigate this relationship and confirm adequate 
knowledge. 

6.3 Cognitive changes as mediating variables
Following the systematic review, the thesis sought to study the 
effectiveness of two components of a multicomponent treatment: 
cognitive restructuring and mindfulness training combined, and 
PNE. Cognitive restructuring, one main element in CBT, involves 
recognition, defiance and reformulation of maladaptive cognitions 
to develop alternative, balanced and adaptive thoughts (Roditi & 
Robinson, 2011). Mindfulness training intends to nonjudgmentally 
accept thoughts as they are. PNE is a strategy that teaches patients to 
rethink the way they view pain. These three techniques are focused 
on cognitive factors that play a role in pain. 

Cognition, defined as the brain’s ability to obtain, process, save, 
and recover information (Khera & Rangasamy, 2021), is a core 
element in pain processing (Craig & MacKenzie, 2021). There is 
mounting evidence corroborating the prominence of cognitive 
mechanisms in controlling painful experiences. Differences in 
disability and emotional distress, qualitative variations in the origin 
of the experience, greater reliance on medication, and greater pain, 
have been observed when pain is perceived as remarkably threatening 
or beyond the person’s capacity to cope (Craig & MacKenzie, 2021). 
Modulation of cognitive domains affecting pain perception occur 
after neuroplastic adaptations of the brain to chronic pain (Khera & 
Rangasamy, 2021). 

Modalities of therapies that reinforce the role of cognition and 
cortical perception in the pathophysiology of pain have shown 
positive effects (Kikkert et al., 2019). For instance, focusing on 
cognitive processing, such as strategies that target catastrophising 
patterns, reduces pain (Darnall et al., 2020; Federeoff et al., 2014; 
Sullivan et al., 2012). The results of this study are in accordance with 
other studies related to cognitive strategies for health improvements 
(Cosio, 2020). For example, mindfulness training has been shown to 
improve cognitive performance (Sevinc et al., 2021) and the interest 
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in the effects on several cognitive function is growing (Whitfield et 
al., 2021). Finally, cognitive changes such as catastrophising and self-
efficacy have also been associated with pain education (Burns et al., 
2020).  

6.4 Future implications
6.4.1 Research Implications of other mediator variables : 
Emotional and Social factors
Since there is a multidirectional relationship among behavioural, 
cognitive, emotional and social elements in pain, considering all 
elements in the management of pain is of paramount importance. 
Therapeutic exercise seems to successfully address behavioural 
elements (and consequently other factors) in chronic diseases in 
general (Geidl et al., 2014), and the present work describes the 
implication of cognitive factors based on psychological approaches 
and PNE within a multidisciplinary approach to pain management. 
However, several psychological factors are not yet sufficiently studied 
and have a significant implication in chronic pain, such as social 
factors and emotions. 

Emotional factors such as pain-related fear, pain anxiety, high 
arousal of negative emotions, social rejection and attachment 
insecurity occur not only in response to pain but also trigger, 
maintain or exacerbate pain (Caes et al., 2017; Clauw & Chrousos, 
1997; Edwards et al., 2016; Vachon-Presseau et al., 2016). A vast 
amount of neuroscience research states a strong link between pain 
pathways in the CNS and emotions that are sensitised both by early 
traumatic experiences and pain (Goldenberg, 2010). Following 
this, according to psychological research, it seems that emotional 
awareness, expression and experiencing play a significant role in pain 
experience (Lumley et al., 2011). The presence of adverse, traumatic 
or emotionally conflicting psychosocial experiences is high among 
FM patients (Lumley et al., 2017). In past FIBROWALK programs 
(the program used for these two studies), a significant higher 
baseline score of the depression scale was found among participants 
that did not respond to the treatment (Serrat et al., 2021a). To 
address depression levels, therapy for this symptomatology could 
be done before starting treatment and it might enhance treatment 
outcomes. In addition, considering the co-morbid relationship 
between depression and pain, a more individualised and emotion-
orientated treatment adjusted to the patient’s circumstances could 
be a beneficial supplement. Integrating emotional components into 
cognitive-behavioural models of persistent pain has been increasingly 
suggested (Lumley et al., 2011). Social research shows the potential 
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significance of emotional communication, attachment, empathy, 
and rejection. A therapy addressed at gaining emotion awareness 
and expression developed for chronic pain conditions (Emotional 
Awareness and Expression Therapy), showed superior results to 
a basic educational intervention and some advantages over CBT 
on FM patients (Lumley et al., 2017). An additional Emotional 
Awareness and Expression Therapy for patients presenting high 
scores on emotional conflicts could help to enhance final outcomes 
of a multidisciplinary  program (Ziadni  et al., 2020). 

When looking at social factors, these are not frequently considered 
even though the biopsychosocial model for chronic pain is 
increasingly highlighted. Social factors can elicit pain in the absence 
of nociceptive stimuli and therefore are sufficient to cause pain 
(Ashton-James, 2019). Therefore, the sociocultural environment 
does not merely influence or modulate pain but helps to construct 
and to constitute pain. Pain equals a combination of: 1) evaluation of 
sensations as unpleasant; 2) feelings of distress and 3) the construal 
of actual or potential of harm. In this regard, evaluation is shaped 
by context, feelings are shaped by the context, and the construal 
is fundamentally socially grounded. The context translates to our 
own context but also the situation we are in. It is something that we 
learn from experience, and it is also what we construct and interpret 
by looking at our social world (Ashton-James, 2019). Since pain-
related beliefs and behaviours are significantly linked to the patient’s 
social environment, further studies evaluating these variables would 
contribute to future therapeutic and preventive strategies to reduce 
chronic pain statistics. 

6.4.2 Clinical Implications:  The  Psychologists in 
Multidisciplinary Departments
The high impact of healthcare professionals on patients’ pain (Mistiaen 
et al., 2016) and the existing involvement of psychosocial factors in 
pain should lead to a debate on the role of psychologists in the field 
of pain. Multidisciplinary treatments are increasingly more common 
and non-pharmacological are progressively recommended. Several 
barriers have been identified that can interfere in multidisciplinary 
treatments, for instance, health professionals that are often 
reluctant to work as a team (Nicholas, 2004). A well-functioning 
interdisciplinary program involves a team of health professionals from 
different disciplines working within a biopsychosocial framework 
and therefore collaborating in assessment and treatment toward a 
set of shared goals (Association for the Study of Pain, 2022; Stanos 
& Houle, 2006). Psychologists are slowly being included in pain 
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departments or clinics. However, their role is often minor and their 
functions are sometimes replaced by other functions. The importance 
of the psychological factors that are being given to pain management 
should grow in parallel with the participation of psychologists in 
multidisciplinary treatments. 

6.5 Future research 
Future studies should focus on the aforementioned limitations. In 
addition, further studies should be carried out with the following 
characteristics in mind: 1) More studies on the effectiveness of 
the components of multidisciplinary programmes are needed to 
understand their contribution to building increasingly standardised 
programmes with greater effectiveness; 2) More studies in relation 
to techniques rather than therapies can help us to understand more 
precisely the therapeutic mechanisms, and to further delineate the 
causes of effective outcomes. In addition, not only the therapeutic 
techniques but also the desired outcomes need to be more precise. 
As indicated by Duruk et al. (2022), more studies of non-
pharmacological treatments for fibromyalgia should be conducted on 
an individualised basis and according to the predominant symptom. 
Furthermore, in agreement with Kohl et al., (2013) it is important 
to assess the antecedent characteristics on which different techniques 
are most effective. 

6.6 Research proposals 
This thesis has been prepared in collaboration with two departments 
(Body in Mind, University of South Australia, and Department of 
Psychology, Wayne State University, USA) that have contributed 
greatly to the understanding of the complexity of pain management. 
From these two collaborations we understand the importance of 
continuing to add effort and knowledge to increase the effectiveness 
of treatments for fibromyalgia. Thus, we present below two proposals 
to continue the work initiated in this thesis. 

In the first place we propose a study directed to the emotional and 
social factors in an individualised way in specific cases of high levels 
of depressive symptomatology or in which the presence of adverse, 
traumatic or emotionally conflicting experiences is detected and that 
can interfere in some way in the treatment. Thus, a study is proposed 
based on a first assessment related to this symptomatology, and a 
subsequent brief EAET intervention developed by Mark Lumley 
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and his team at Wayne State University. The aim of this study would 
be to increase the number of participants with effective results. 

Secondly, we propose a study to validate the S-KNAP questionnaire 
to measure pain neuroscience knowledge. The questionnaire has 
been developed by Anneke Beetsma from Hanze University. The aim 
of this study would be to have a questionnaire available for further 
studies in relation to knowledge in pain neuroscience. 

6.7 Limitations
The limitations of this thesis are mostly those presented in each of 
the studies. First, many of the studies presented in the review do 
not adequately describe the therapy, making it difficult to make a 
complete analysis. In these terms, for example, it was difficult to 
consider elements such as pain  education, as it is an element that has 
sometimes been either overlooked or included without having been 
mentioned. Secondly, the studies were conducted in daily clinical 
practice in a specialised tertiary care hospital so strict eligibility 
criteria could not be applied. In addition, long-term studies could 
not be carried out either. Thirdly, an assessment of participants’ 
knowledge of pain neuroscience prior to the program was not carried 
out, so that the increase in knowledge could not be correlated with 
clinical improvement, and consequently only knowledge and health 
status at a specific point in time were assessed. 
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7. GENERAL CONCLUSIONS 
Several conclusions can be drawn from this thesis: 

1
There are numerous psychological interventions that show effective 
results for FM in at least one variable. 

2
Multicomponent treatments have a strong presence and are 
increasingly recommended. 

3
Cognitive restructuring and mindfulness combination are effective 
in improving the impact of the disease, anxiety, depression, physical 
functioning and kinesiophobia compared to a control group.  

4
Patients’ feedback of the fact sheets is overall positive and these are 
effective in two formats (written and video-based).  

5
A significant correlation between patients’ pain neuroscience 
knowledge and health outcomes has been demonstrated, therefore 
those patients who demonstrate to have more pain neuroscience 
knowledge correlate with those who have better health outcomes.
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