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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 etal., 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 (Hiuser 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

Tounderstand the mechanisms thatcontribute to the developmentand
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,



22

KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

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
etal., 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; Oldh 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
etal., 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
(Lumleyetal., 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

LEARNING PROCESSES EXPECTANCIES OUTCOME
RESPONSE
CONDITIONING EXPECTANCIES
PAIN
OBSERVATIONAL > STIMULUS >
LEARNING EXPECTANCIES EXPERIENCE
INSTRUCTIONAL SELF-EFFICACY
LEARNING EXPECTANCIES

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 developmentand maintenance of pain (Peerdeman
etal., 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 etal., 1987; Yam etal., 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 (Mir6, 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 Dbehavioural 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 (Kollner
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

(Niiesch et al., 2013).
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ACT isbased 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-Gascén 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 difhiculties 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 etal., 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 asedentary lifestyleand 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 eflicacy 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 etal. (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 insufhiciently evaluated in
most studies, such as pain catastrophising, self-eflicacy, 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

PHASE 2

AL Objective: to test the effectiveness of

cognitive restructuring and mindfulness
training combination included in the
multicomponent treatment

SYSTEMATIC REVIEW

Objective: to test

the effectiveness

of psychological

interventions for FM

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

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

PHASE 3 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

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
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EM, 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 phaseisalso 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. Tostudy 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 (ESS),
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). Itis 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 treatmentand, consequently, mightlead 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 componentsaforementioned
[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



KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

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., 220%) 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-
Cuadraetal., 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.
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in improving pain, anxious-depressive symptoms and physical
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5. PHASE lll: 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-Garcia 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 Acttitudes
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-KINAP was
found. Participants that expressed having learned or changed specific
contents scored higher in the S-KINAP 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 coefhicient 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.



KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

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



KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

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 mulddisciplinary 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
EM 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

Thehigh impactofhealthcare 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 difhcult 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:

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

Multicomponent treatments have a strong presence and are
increasingly recommended.

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.

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

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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Abstract

Backgrowad: There is a growing development of psychological approaches for fibromyalgia, Current
scientific community advocates a biopsychosocial approach o pain management programme,
Psychological interventions seem to contribute 1 an overall health improvement;, however, the reason
of their success is still unclear, The aim of this review is to analyze which direction psychological
interventions are taking in fibromyalgia and whether there is any intervention proved 1o be more
effective than others,

Methad: We conducted an updared search of a previous review, from 2013 1o 2019 using web of science
(all dara base). Overall, according to the inclusion /exclusion criteria 72 original studies were identified.
This review encompasses an exhavstive analysis of fundamental characteristics (participants’ and
interventions' characteristics, control group, tanget vanables, quality of studies and outeome measures)
and compares results with the intention of evaluating effectivencss of different interventions.

Resades: CBT remain as the most common treatment for fbromyalgia, both as a stand -alone treament
or ineluded in @ muldcomponent program, Other interventions show promising results, such as ACT,
mindfulness, relaxation and guided imagery approaches, and educational procedures. Also,
encouraging outcomes for specific variables have been found in new emerging approaches, For
instanee, Emotonal Expression Acknowledgment and Exposure (EEAE), Body Basic Awareness
Therapy (BBAT), Group Music Imagery, Best Possible Self, Time In, Group Solving Therapy,
Forngiveness Educatdon and psychotherapy along with spiritual care. However, there is no evidenee of
superior technigues, All treatments seem o be beneficial when compared with control groups inoar
lease one variable, Relaxation and education seem to be transversal elements across several treaments
that might act as mediator variables.

Cantelesions: More studies regarding pain-relared psychological vanables and emphasising on transversal
factors might contribute to unify different perspectives.
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1. Introduction

Fibromyalgia (FM) is a chronic and complex nondegenerative syndrome associated with three
main characteristics: pain, fatigue and sleep disorders (Bellato et al., 2012). Patients affected by
FM can present a wide range of other symptoms, such as psychological distress. Comorbidity
in fibromyalgia is high; that is, patients affected by fibromyalgia have more probability of
suffering from other conditions than healthy subjects (Walitt et al, 2015). Furthermore,
fibromyalgia affects emotions, family and society. It even affects economic systems due to
medical cost and work disability.

It is difficult to describe fibromyalgia in specific terms due its symptom complexity and
comorbidity. For this reason, diagnosis can be difficult (Walitt et al., 2015). In the same way,
actiology and treatment can be equally complicated. The medical approach does not establish
the actiology of FM and, therefore, specific medical treatments do not show effectiveness
(Belenguer et al., 2009,

The understanding of pain and particularly fibromyalgia needs to be approached from wider
models such as the gate control theory (Dickenson, 2002). This model entirely changed the
approach to and the complexity of pain management. Not only did it give tise to a more
advanced understanding of physiological patterns, but also it incorporated the crucial meaning
of subjective components in pain (Mirs, 2003),

Currently, the scientific community advocates a biopsychosocal approach for pain
management, considering pharmacological and nonpharmacological treatments in a
multidisciplinary programme. Indeed, the 2016 revised EULAR1 (European League of
Association for Rheumatology) recommendations suggest that management should involve
graduated and sequentially added therapies, emphasising education and nonpharmacological
techniques (Macfarlane et al., 2017; Okifuji & Hare, 2010).

An increasing interest for a biopsychosocial approach and for the integration of clinical
psychology, not only in chronic pain but also in overall chronic conditions (Conversano et al.,
2021; Merlo, 2019}, is reflected on recent scientific research. For instance, clinical psychological
factors have been studied among patients with several medical conditions: type 2 diabetes
mellitus (Martino et al., 2020a); inflammatory bowel disease (Martino et al,, 2020b); cancer
progression and survival probability (Di Giuseppe et al., 2020) and hyperthyroidism (Vita et al.,
2020).

Similarly, the evidence of the influence of psychosocial aspects on chronic pain (Wilson et al.,
2020 and concretely in FM has been demonstrated: psychological interdependence between

FM and Menopause (Conversano et al,, 2019); overlap of FM and somatic symptom disorder
2
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and bodily distress syndrome (Hiuser el al, 2020) and FM impact on depressive symptoms
(Hirsch et al., 2019).

Although there is plenty of evidence supporting the involvement of psychological elements in
a holistic approach for pain disorders (Mird, 2003), there is inconsistent evidence regarding
psychological treatment effectiveness. According to an evidence-based review regarding
psychological interventions in chronic pain (APS, 2018}, there is level II evidence for CBT
(group-delivered), and for ACT (group-delivered and online delivery) for the treatment of pain
disorder in adults. However, in this review (APS, 2018) there was insufficient evidence to

indicate the effectiveness of any other intervention.

According to the review by Glombiewski et al. (2010), psychological interventions for
fibromyalgia are effective in reducing sleep problems, depression, functional status, and
catrastrophising, The authors conclude that cognitive-behavioural treatment is significantly
better. However, these results do not concur with other research that controverted the
effectiveness of CBT in comparison with other treatments (Bennet & Nelson, 2006; Van Koulil
et al., 2007). Goémez-de-Regil and Estrella-Castillo (2020) carried out a systematic review of
studies analyzing the effect of psychotherapy on physical pain in patients with FM and found
that even though all studies showed a reduction in pain, only in half of them the differences
were significant,

Lami et al. (2013) carried out the last systematic review of psychological interventions that might
be of greater clinical benefit. The authors presented a quantitative description of 58 studies that
contributed to psychological management of FM. The study’s quality analysis of the 58 papers
showed high score varability of internal and extemnal validity among studies, due to the inclusion
of experimental, quasi-experimental and single-case design studies. Regarding the variables
studied, it was detected that most studies focused on direct symptoms of the disease, such as
pain and fatigue. Some studies also implemented interventions aimed at enhancing symptoms
related to sleep disturbances and psychological variables, such as depression, anxiety, peneral
psychopathology and impact of disease. According to the authors, mediating variables were
poorly evaluated in most studies, such as pain catastrophising, self-efficacy, pain anxiety and
pain coping styles. Regarding types of intervention, CBT was indicated as the most implemented
and studied treatment and was aimed at training patients to manage pain. However, as previously
mentioned, this review is completely descriptive; therefore, the authors did not compare
treatment effectiveness,

Thus, the present review attempts to carty out an update of psychological interventions in FM
management, making further progress to compare treatment effectiveness, The research

E]
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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?
2. Method
2.1 Search Strategy

The systematic review is an updare of the previous review carried out by Lami er 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 1033 articles; however, a vast amount of articles, due to the keyword
combination, was perceived. Several scientific articles regarding psychological technique titles
did not respond to the keywords (e.g., Mindfuimess Meditation Alfeviates Fibronyalgia Symptoms in
Women: Reswits of a Randomiged Clinical Trial (Cash et al., 2015)). A second search was therefore
executed, broadening the spectrum. It enlarged the quest from Titk to Tapir in the Web of
Science and was described as follows: fibromyalgia (Topic) AND intervention OR treatment
OR. therapy (Topic). This second search identified 4,274 articles. As a result of the
unmanageable number of articles, the research was restrained to psychological-related
interventions, Therefore, the search was as follows: fibromyalgia (Topic) AND psychological
intervention OR psychological treatment OR psychological therapy OR psychotherapy (Topic).
This last 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. Therefore, 72 articles were included in the

present review (Fig. 1),

2.2 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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2.3 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 eritically
appraising research articles or to evaluate evidence during the development of systematic
reviews, This tool assesses by means of 27 items related ro: 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.

n=75%

Srudies selected
fior fhurther

n=533

Studies to be considered
for inchision i the
systemanic review

n=§3

Smdies (n=11) exchuded
due 1o a lack of

description.

Figure 1. Flowchart of the study selection process
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3. Results

Table 1 displays the 72 articles examined in this review. The studies are catalogued in
alphabetical order under the name of the first author. The table also shows the characteristics
of the study samples, interventions along with co-interventions, target vatiables, study quality
analysis and results. Regarding results, short- and long-term assessments have been briefly
described. In the event of presenting several long-term assessments, the table displays the
longest available follow-up.

3.1 Participants

The number of participants of the records' samples in the present review, vary between n=1
and n=583, 88.6 being the mean. However, 80% of the articles present samples between n=10
and n=190. From among all the papers included, 49.3%: consisted of mixed samples and 44.4%
were only female samples. However, the majority of mixed samples include less than 20% of
males, Only one study includes a proportional amount of males and females (13 and 15,
respectively) intending to study gender differences for CBT in FM. The remaining 6.3% of all
studies did not report the gender of the sample. The mean age of participants was 50.6 years
and 25% incorporated a sample from 18 to approximately 65 years old.

3.2 Design

In relation to assessment, all studies carried our an evaluation before and immediately after
intervention. Follow-up evaluations 6 months after intervention were performed in 20.8% of
the studies. Moreover, 12-month follow-ups were included in 19.4% of the studies. In relation
to control groups, 77% of the studies include a control group, of which 60.7% comprised a
passive, waiting list or non-treatment control group, and 39.3% included an active control
group.

3.3 Interventions

The review selected 72 studies, of which 24 evaluated Cognitive Behavioural Therapy (CBT) as
a main trearment, 1 of them together with Biofeedback, and 11 included CBT in a
multidisciplinary approach. Out of the 72 articles, 8 conducted mindfulness interventions, 6
performed Acceptance and Commitment Therapy (ACT), 1 compared and studied ACT and
CBT in the same study, 5 were education-related approaches (together with psychological
support), 1 psychodynamic psychotherapy, 1 constructivist therapy, 2 puided imagery, 1
relaxation intervention, and 1 training in autohypnosis. Another two multicomponent studies
were incorporated. One encompassed Rational Emotive Therapy together with Transactional

4]
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Analysis as a main intervention, whereas the other one was described overall as a psychological
therapy. The remaining 9 studies were specifically designed interventions. They included
Emotional Expression Acknowledgment and Exposure (EEAE), Body Basic Awareness
Therapy (BBAT), Group Music Imagery, Best Possible Self, Time In, Group Solving Therapy
(2 studies), Forgiveness Education and psychotherapy together with spiritual care,

Relaxation training was performed as a stand-alone and primary treatment in 1 study; however,
relaxation strategies seem to be present in a vast amount of studies (55%). Likewise, education
was studied as a stand-alone treatment, but it is also broadly used as a part of other treatments.
In particular, it was cited in 37 studies (51.4%) and it was mainly geared toward the deseriptors
of the biopsychosocial model of chronic pain and FM. These are psychological, biclogical and
social factors influencing the experience of pain and other symptoms. Psychoeducation
(education related to psychological aspects) was carried out by psychologists in 16 studies. Other
healthcare professionals (physicians, nurses, occupational therapists and physiotherapists) are
referenced in 5 studies,

Agrain, despite the fact that guided imagery was used as a main treatment to enhance coping
skills and self-efficacy in 2 studies, it also emerges as part of other interventions in 2 other
studies. This is described as the path to modify pain-related elements and to induce relaxing
states of consciousness,

Specific treatment modalities have been 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 on line. The remaining studies (83,4%) carried out
standard on-site treatments. Also, virtual reality was used as a trearment modality in 6 studies
(8.3%), half of which were implemented with an internet-delivery formar and half with an on-
site format. Finally, 6% of studies combined interventions with more than one format, such as
group therapy and online techniques,

Treatment frequency varies among all selected studies; however, the majority of 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 it 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, being from 1h to 3 hours.
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3.4 Outcome measures

Outcome measures among the studies are pain, pain-related variables, pain-related psychological
variables, fatipue, 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), Bref 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 (SE-36), 12-Item Short Form
Health Survey (SF-12), EuroQolL, COOP/WONCA Functional Assessment Charts, Hospital
Anxiety and Depression Scale (HADS), Stare-Trait Anxiety Inventory (STAY), Beck
Depression Inventory (BDI), Psychological Inflexibility in Pain Scale (PIPS), Acceptance and
Action Questdonnaire (AAQ-II), Chronic Pain Coping Inventory (CPCI), Coping Strategies
Questionnaire (CSQ)), Pain Camastrophising 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, Epworth Sleepiness Scale (ESS),
Prefrontal Symptoms Inventory (PSI), SCOPA, Patent Global Impression of Change (PGIC)
and Perceived Stress Scale (PS5). The validation studies of all instruments are referenced in the
papers included in the table.

Pain arises as the most evaluated outcome. Pain-related variables included pain perception, pain
severity, pain symptoms, pain threshold and subjective pain. Approximately 65% of the papers
studied pain as a primary outcome and approximately 41% of them studied pain outcomes in
the long term. Pain was measured with the Visual Analogue Scale (VAS), the Numeric Rating
Scale (NRS), the Bref Pain Inventory (BPI), the Multidimensional Pain Inventory (MPI), the
McGill Pain Questionnaire (MPC()), the Fibromyalgia Impact Questionnaire (FIQ)) and the
Widespread Pain Index (WPI).

Fatigue was a primary outcome in 14 studies (19.4%) and was measured by the Multidimensional
Fatigue Inventory (MFI), the Brief Fatigue Inventory (BFI), the Fatipue Severity Scale (F35),
and the Multidimensional Assessment of Fatigue (MAF),

Also, quality of life was often assessed as both primary and secondary outcome. This has
included both quality of life and health-related quality of life. Although these terms are not
equivalent, in some cases they have been used interchangeably in the literature being assessed
with the same scale. There are 20 studies assessing (health-related) quality of life (27.7% of total

B
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studies). The questionnaires used for this variable were SF-36, the reduced version SF-12,
EuroQolL and COOP,/WONCA.

Depression and anxiety are the two most evaluated psychological variables, mostly with HADS,
STAY and/or BDL In some cases, the terms depression and anxiety were referred to as
psychological or emotional distress. From among all of the studies, 33 (45.8%) evaluated
depression and 25 (34.7%) studies evaluated anxiety. Another psychological variable measured
is psychological flexibility, which was reported in 4 studies (5.5%). This was measured with the
Psychological Inflexibility in Pain Scale (PIPS), or with the Acceptance and Action
Questionnaire (AAQ-II).

Regarding pain-related psychological variables, such as pain catastrophising, pain self-efficacy,
pain anxiety and pain coping style variables, these are undervalued compared to other variables
such as depression, anxiety or quality of life. Catastrophising was assessed in 11 (15.27%)
studies, and coping skills and self-efficacy were assessed in 17 studies (23.6%). These variables
were assessed mainly with the Chronic Pain Coping Inventory (CPCI), the Coping Strategies
Questionnaire (C5Q), the Pain Catastrophising Scale (PCS), and the Chronic Pain Self-Efficacy
Scale (CPSS).

Sleep variables were particularly studied after specific cognitive-behavioural treatments aimed
at treating pain-related insomnia in several studies. Furthermore, some used sleep parameters
and polysomnography measures. Owverall, sleep-related variables were assessed in 21 studies
(29.9%) and in several formats. The most common of these, included sleep quality, sleep latency,
sleep duration, sleep efficiency, and sleep disturbance, The questionnaires most frequently used
are PSQI, MOS, CPSI, Stanford Sleep Questionnaire, ESS, PSI, SCOPA, and VAS.

Some physiological variables were also measured after trearment. These included heart rate
variability, pro-inflammarory 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 Fibromyalgia Impact
Questionnaire (FIQY), which evaluates the impact of the disease on several variables (physical
capacity, work, fatdgue and others) and was evaluated in 28 (38.8%) studies. Also, the Patient
Global Impression of Change (PGIC) and Perceived Stress Scale (PSS) were found in 4 (5.5%)
studies each.
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3.5 Effectiveness

Ovwerall, 98.6% of the studies showed effectiveness of the treatment studied in at least 1
dependent varable. However, in order to draw more specific conclusions, an analysis of

intervention effectiveness on each varable is presented.

Considering the 44 studies evaluating short-term outcomes in pain, approximately 59% showed
positive results, Among studies with long-term pain-related assessments, 50% showed positive
outcomes. Considering most common interventions in this review followed by pain assessment,
the most pain-related successful interventions were ACT and CBT. Out of the 7 ACT studies,
4 carried out pain assessment after treatment and 3 (75%) provided beneficial reports. From
among the 36 CBT studies, 25 assessed pain after treatment and 13 (52%) had positive
outcomes. Mindfulness interventions were followed by pain assessment in 4 studies and only 1
(25%) reported positive outcomes. Although there are 5 studies related to educational
approaches, only 1 assessed pain after treatment, reporting beneficial results. The 3 studies with
relaxation and guided imagery interventions showed improvements in pain-related variables
(100%).

Qut of 14 articles that studied fatigue, 10 (71.4%) presented an improvement in the short term.
From among studies assessing long-term effects on fatigue, 50% had positive results.
Specifically, 60% of CBT interventions studying fatipue showed improvements. Another 4
interventions, ACT, mindfulness, relaxation and guided imagery, evaluared fatipue once each
and all showed improvements.

Sixty-nine per cent of the 20 studies evalvating quality of life in the short term showed
improvement after treatment. CBT interventions assessing quality of life (8 swudies)
demonstrated improvements in 50% of the studies. Four studies with ACT interventions
evaluated this variable and all of them (100%4) showed positive results,

In relation to psychological variables, from among 33 of the studies that evaluated depression
69.7% showed improvements in the short term. CBT had a 58% success rate; ACT 100%%;
Mindfulness 66.6% and educational approaches 50%. Some fewer usual interventons also
showed positive ourcomes in terms of depression, such as constructivist therapy, psychotherapy
together with spiritual care, EEAT, Best Possible Self and Forgiveness Education,

Regarding the 25 studies reporting anxiety scores, 60% showed improvement in the short term.
CBT interventions had 50% of improvements; ACT 100%; Mindfulness 66.6% and education
50, Other studies that reported anxiety-related positive outcomes were EEAT and

Forgiveness Education.
10
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In relation to psychological flexibility, the 4 studies assessing this outcome suggested benefits
in the short and long term after ACT (3 studies) and Mindfulness (1 study).

Regarding pain-related psychological wvariables, out of the 11 studies that reported
catastrophising outcomes, short-term improvements were reported in 72.12% of the studies.
These were after CBT, showing a 100% success rate, after mindfulness interventions (50°9%) and
after educational approaches in one study,

Similarly, coping skills were reported in 17 studies, increasing positively in 76.4%. These effects
were reported after CBT (75% of studies with positive outcomes), Mindfulness (100% of 2
studies) and after a single study related to ACT, education, relaxation, Best Possible Self and

forgiveness education.

In relation to FIQ and PSIG scores, most of the studies showed improvements, Out of the 28
studies that assessed FI() scores, 67.8% reported improvements in the short term. These were
observed predominantly after CBT (80%), Mindfulness (100%) and ACT (66.6%). From among
the 4 studies reporting PSIG scores, 75% demonstrated patient global impression of change in
the short term. However, these results were found only after 2 studies related to CBT and to
education.

In relation to sleep-related variables, 71.4% of the 21 studies assessing short-term effects
reported improvement in sleep, these reports being detected after CBT (90.9%), Mindfulness
(100%), and after 2 studies related to EEAT and to relaxation.

Summarising, we find that all variables show similar sensibility to overall psychological
treatments. Effectiveness fluctuates between 59% and 76%. We also observe a non-existent
treatment showing a major effectiveness in all variables. Effectiveness depends on the assessed
variable.

Regarding effectiveness related to treatment modality, from among all the studies 46 were
carfed out with group treatments, 15 with individual treatments and 11 combined both
modalities (individual and group interventions). When comparing effectiveness among these
different trearment modalities, we found that short- or long-term positive outcomes occurred
in 40% of individual treatments, 36.95% of group treatments and 45% of combined treatments.
Although combined treatments show a higher percentage of effectiveness, differences among
percentages are not relevant, it not therefore being possible to reach a firm conclusion.

In relation to the duration of each treatment, out of the 72 studies, 10 did not accurately report
treatment extent. Among the studies reporting treatment duration, 47% conducted an
intervention lasting a total of between 10 and 30 hours. Taking into account the studies in this
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range of treatment duration, 56.5% showed pain improvement. On the other hand, 17.6%
presented interventions with less than 10 hours, of which 11.8% showed success related to pain
improvements. Finally, only 3 (4.4%) studies implemented more than 30 hours of treatment and
only 1 (33%) revealed pain-related effectiveness.

3.6 Study Quality Analysis

The analysis of the studies encompassed in this review was performed with a quality evaluation
tool developed by Berra et al. (2018). Considering the inclusion of experimental, quasi-
experimental, single-case studies and abstracts of substantial research, fluctuant scores were
predicted.

This tool to evaluate the quality of the studies compounds 27 items related to: research aim,
participants, comparability, definition and measurement of variables, analysis and confusion,
results, conclusions, internal and external validity, and implementation of the results. The final
evaluation of each study can be found in table 1. Study quality analysis is provided according to
its internal and external validity. Internal validity considers whether the investigator obtains a
compelling difference between the treatment and control conditions, meaning that the study
involves well-constructed, controlled and accurately measured experiments (Bemardy et al.,
2018). In this review, 42 studies demonstrated high internal validity (from 3.5 to 4), 13 medium-
high internal validity (from 3 to 3.5), 2 medium internal validity (from 2 to 3) and low quality
{less than 2) was detected in 15 studies.

External validity refers ro the generalisability of conclusions, that is the extent to which the
findings can be related across different contexts or samples (Druckman et al, 2011). High
external validity was found in 42 studies, medium-high internal validity in 13, medium intemal
validity in 3 and low quality in 14. However, low-quality results were found, in all cases, in studies
presented in abstract format; therefore, most items could not be evaluated as a result of a lack
of information. Consequently, these articles were qualified as NA (not available) in the table.

Berra et al. (2008) tool, which assesses the quality of the studies, enabled us to analyse strengths
and weaknesses of fibromyalgia research by analysing each item. Regarding weaknesses,
analysing the results of specific items, a low global score related to effect size and statistical
power was identified in 30 studies (41.6%). This means that these studies did not estimate the
size of the sample required to assess the frequency measurements with the accuracy {or the
reliability or precision) that the investigator had expected. In relation to strengths, 57 (79.2%)
studies did statistically estimate the significant differences between groups. Also, a similar
number of studies (55) (76.4%) was found to use tool measurements or questionnaires with
known and appropriate reliability and validity.
12
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4. Discussion

This work allowed us to know in detail the characteristics of the research aimed at verifying the
effectiveness of different psychological techniques in patients with fibromyalgia carried our
from 2013 to 2019 inclusive.

These new data allow us to shed light on strengths and weaknesses regarding research
methodology. This also provides evidence in relation to applied techniques and how they are
implemented. Finally, it contributes to knowing the effectiveness of the interventions. Likewise,
when comparing our results with those of the last review, our results allow us to observe
whether there is any change in research topic trends.

4.1 Participants

Samples of the review studied present a majority of females and a mean age of 50.6 years, all of
them being between 18 and 65 years old. This tendency coincided with similar characteristics
included in other reviews regarding psychological treatments and FM (Glombiewski et al., 2010;
Lami et al., 2013). In particular, Glombiewski et al. (2010) found that 92% of the sample was
female. FM is more common in women and frequently appears to start between 32 and 55 years
old. Overall, FM characteristics endure over time. Therefore, the studies presented in this review
considered samples representative of the study population,

4.2 Design
This review presents a higher number of experimental designs compared to the previous review
(Lami et al., 2013) (78.8% and 46.4%, respectively). This therefore seems to be an improvement
in terms of methodology.

In relation to follow-up frequency and duration, we found that approximately 20.8% of the
studies included 6-month follow-up, whilst Lami et al. (2013) found 6-month follow-up in 28%
of the studies. Long-term evaluations (12-month follow-up) remain similar in comparison to
Lami et al. (2013) review (19% and 18%, respectively). More long-term assessments are required
in order to obtain substantial results,

4.3 Outcome measures

Our results seem to be in line with Lami et al. (2013) conclusions. Most interventions in the
present review focused on pain outcomes (65%), concurring with Lami er al. (63.8%).
Depression (45.8%) and anxiety (34.7%) also seem to be the most analysed psychological
variables, similar to depression (41.4%) and anxiety (25.9%) in the previous review. In relation
to pain-related psychological varables, catastrophising was assessed in 15.3% of the studies
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(compared to 1079%), and both coping skills and self-efficacy in 23.6% (compared to 13.8% and
5.17%). Lami et al. (2013) reported thar assessment of these varables was insufficient.
According to our findings, it scems that assessment of pain-related psychological variables is
steadily increasing, albeit at a slow pace. Taking into account the influence of these variables on
chronic pain recovery (SGderlund et al, 2017) further research regarding pain-related
psychological variables is required.

4.4 Interventions

CBT was the most implemented treatment (50%), equivalent to the previous review which
found that 48% of the studies implemented CBT interventions (Lami er al, 2013).
Multicomponent programmes also remain similar in our review: 18% of the studies compared
to 19% of the studies with multimodal interventions found in Lami et al. (2013). ACT and
mindfulness-based interventions significantly increased in number. ACT was found in 8.3% of
the studies compared to 1,7% in the previous review. Likewise, Mindfulness-based interventions
were found in 11% of the studies compared 1o 5.17% in the previous review. Therefore, while
there is no significant increasing tendency in CBT and multicomponent programmes, it does
appear to be a rising trend in ACT and mindfulness-based interventions.

Relaxation interventions as the main intervention were found in 1 study, However, relaxation
was part of the intervention in 55% of the studies. This high percentage is similar to Lami et al,
(2013) review in which relaxation techniques can be found in 53.4% of the studies. These
numbers show the importance attributed to relaxation procedures since long ago and the
continued use over the last few years, probably due to their effectiveness.

Another 13 studies were conducted with other types of interventions. For instance, a
psychodynamic intervention was carried out in one study but was not present in Lami et al.
(2013). Also, the present review found 5 studies described as psycho-education interventions,
whilst Lami et al. (2013) cite 3. On the other hand, the past review included 7 studies with
Biofeedback, whereas the present review presented one only biofeedback intervention together
with CBT.

Finally, when comparing our review with Lami et al. (2013) review, alternative approaches for
FM treatment related to emotional aspects seem to have emerged over the past six years. These
include Emotional Expression Acknowledgment and Exposure (EEAE), Best Possible Self,
Time In, Rational Emotive Therapy together with Transactional Analysis, Forgiveness
Education and psychotherapy together with spiritual care.

In the present review, education was cited in 37 studies. This differs from the past review which

indicates the specific presence of psychoeducation in almost all studies. This could be due to a
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lack of citation and description rather than to a lack of education-related aspects in the current
studies.

In relation to the modality of the interventions, 79% of the studies presented in the review
involve a group treatment, of which a few were combined with individual intervention. When
comparing this with Lami et al. (2013) review, which presented 65.5% of the interventions with
a group modality, the growing trend of group interventions can be observed. This past review
does not describe mixed modalities, with individual and group treatments, whereas we found
some studies which presented mixed interventions (13.9%).

In relation to mean total weatment duration, this is 20,30 hours and is similar to Lami et al.
(2013), who estimated 24.61 hours in their review. Regarding frequency of treatment, 52.28%
of the studies performed weekly sessions, also a very similar percentage to Lami et al. (2013),
who counted 55.17% of studies performing weekly sessions.

Regarding intervention setup, 4 studies administered virtual reality together with group therapy
or online configuration. On the other hand, Lami et al. (2013) do not describe any study using
virtual reality. This review found that 1.4% of studies described telephone treatments and 9.7%
of the stadies implemented online interventions, while Lami et al. (2013) found telephone
treatment in 1.7% and online interventions in 5.1% of the studies. Online treatment seems to
target the population with logistic barriers, such as timing, travel or access inconveniences in
rural areas, and it is steadily increasing with encouraging results. Bernardy et al. (2018) carried
out a systematic review and meta-analysis of internet-based cognitive behavioural therapies for
FM patients and concluded that these therapies could be useful in graded implementation for
mild to moderately affected patents.

4.5 Effectiveness

In this review, we found that CBT was followed with a high percentage of beneficial outcomes
related to pain, similarly to Lami et al. (2013). Also, our results are in line with other recent
systematic reviews related to CBT in FM, which conclude that CBTs were superior to controls
(treatment as usual, other active non-pharmacological treatments, waiting list) in pain relief
(Bernardy et al., 2018).

There were 7 studies related to mindfulness interventions; however, several varables were not
frequently measured. This makes the task of comparing results complicated. Pain-related
psychological variables (coping skills and catastrophising) were assessed in 2 studies. Despite an
overall lack of values for a conclusive verdict, our results suggest that mindfulness might be
beneficial in sleep-related problems, improving the impact of the disease, depression and anxiety
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symptoms, and quality of life. Lakhan & Schofield (2013) carried out a meta-analysis regarding
somatisation disorders (included FM), in which they concluded that mindfulness interventions
showed a small to moderate positive effect on pain, depression, anxiety and quality of life. Our
results also agree with Lauche et al. (2013) who highlighted the need for further high-quality
RTCs for a compelling conclusion. The authors also pointed out the need to select custom
outcomes such as awareness, acceptance or coping.

Concemning guided imagery therapies, Meeus et al. (2015) carried out a systematic review which
found that most of these techniques demonstrated moderate evidence for pain effects. This
differs from our results from two guided imagery studies which indicated successful pain
outcomes. However, the authors pointed out the need for re-evaluation of relaxation formats

and visualisation content.

We found ACT to be a promising intervention for several variables such as fatigue, quality of
life, depression, anxiety and psychological flexibility. Pain improved in 75% of the studies
assessing the variable (4 studies). In accordance with our results, other recent reviews such as
Simpson et al. (2017} also concluded that ACT was promising as a therapeutic treatment for
non-malignant chronic pain.

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).

Difficulties in determining the effectiveness of each therapy are also due to the fact that the
composition of each intervention presented in this review does not seem to be entrely
independent from the others. For instance, CBT incorporated a variety of elements
{mindfulness techniques, or life and values components, among others), mindfulness generally
involved acceptance among other exercises, and most multidisciplinary programmes are
commonly made up of several other types of interventions besides CBT (eg., stress
management), Therefore, we think that attributing the effectiveness to one intervention model
might be inaccurare,

4.6 Common factors and mediator variables

The present review allowed us to carry out a panoramic overview of the type of psychological
interventions implemented in fibromyalgia and the benefits obtained from them. This

panoramic view displays a greater amount of heterogeneity. That is to say that diverse
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psychological interventions are implemented and the results do not seem to depend directly on
the type of intervention. In other words, it does not seem to be a superior technique in terms
of effectiveness. This is along the same lines as the APA conclusions (2013) after comparing
different psychotherapeutic models. "In comirast fo large differences in outcome between those freated with
poychotherapy and those not treated, different forms of prychotherapy typically produce relatively similar onteomres”.
When trying to bring order, it is perceivable that overall intervention proups achieve greater
improvements than passive control groups, regardless of the intervention implemented. This
leads us to conclude that different therapies, although coming from different theoretical
frameworks, share factors in common and that these are closely related to patient improvement.
As a matter of a fact, there is an increasing amount of evidence analysing these common factors
(Laska et al., 2014). Therapeutic alliance, expectations and empathy are possible variables that
can be found transversely in any technique analysed in our review and might be responsible for
effectiveness. Unfortunately, due to the difficulty in operating and quantifying these variables,
they are not usually studied.

A similar concept to common factor is mediator variable. As we know, this refers to those
variables that act as a “bridge” and lead to benefits. In this case, they would be variables
manipulated through the intervention that leads to pain relief. There are therefore more
hypotheses than results, Several authors point to behavioural and/or cognitive variables as
important mediators in pain management (Soderlund et al., 2017). Karlson et al. (2015)
identified developing individual coping strategies as an essential part of pain improvement with
CBT. Cash et al. (2015) suggested that mindfulness may improve perception of symptom
control. Montes6-Curto et al. (2018) highlighted the importance of enhancing adaptive
behaviours leading to improvements in self-management through a group problem-salving
therapy. However, these hypothetical mediator variables depend on a specific theoretical frame
which prevents a common theory from being reached explaining how therapies obrain their
benefits.

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.

With regard to relaxation, this seems to be associated with different labels. Several authors state
that they implement relaxation techniques; however, these are described with different, specific
terms. Regardless of the label, as mentioned above, relaxation strategies seem to be presentina
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wvast amount of studies in our review (55%). Also, Lami et al. (2013) pointed out that 53.4% of
the studies included in their review incorporated relaxation components. The fact that relaxation
is one of the most frequently used techniques led us to corroborate that relaxation as a state
might be a possible mediator variable,

Regarding education, Lami et al. (2013) mentioned psychoeducation as one of the main
common components in all interventions, being present in almost all trearments. In the present
review, psychoeducation is present in a large proportion of interventions, but was not described
in all trearments. Overall, psychoeducation aimed to inform the patient regarding psychological
processes implicated in maintaining or aggravating pain experiences.

In terms of general padent 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 impeding 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 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 nieed for and success of an adjusted educational programme.,

Other studies highlight the importance of pain-related educational aspects in order 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 diminishing pain triggers.

The divergent approaches and therapies that we analysed in our review are a mere reflection of
the complexity of both the pain phenomenon and FM syndrome. We believe that emphasising
transversal factors might help us to unify different perspectives.
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combination effectiveness
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M. Serrat et al
1. Introduction

Fibromyalgia (FM) is a complex and highly prevalent disease (2-4%
in the general population) characterized by widespread musculoskeletal
pain, and often accompanied by symptoms of fatigue, sleep disturbance,
cognitive problems, and psychological distress, which is usually diag-
nosed in women between the ages of 20 and 50 years (| oser et ol
2015). People with FM typically present with comorbid psychiatric
disorders, particularly major depressive disorder (63% of FM patients
with lifetime depression) but also bipolar disorder, panic disorder, or
post-traumatic stress disorder (Kleykamp et al., 20213 Lichtenstein
Diosano, & Amital, 2018), These comorbidities, in turn, can aggravate
the negative inflluence of pain on health-related quality of life (o

p-Sdncher, Duschek, & Heves Del Paso, 2019),

FM represents a great challenge for national health services because
of the lack of curative treatment options. The efficacy of pharmacolog-
ical approaches alone is generally limited, and more generalized clinical
effects have been found for non-pharmacological interventions (P erro
& Hussell, 2014). In response to the increased evidence of efficacy of
non-pharmacological modalities, the 2016 revised European League of
Association of Rheumatology recommendations point to the need to
increase the implementation of non-pharmacological Interventions
gradually and sequentially in the treatment of FM (“oeclorlone e ol
2017; Okifuji & Hare, 2010),

In this regard, education is a fundamental ingredient of many
treatment programs for managing FM symptoms and is typically used as
a frst-line therapeutic option (Cunningham & Kashikar-Zuck, 20013)%
Increased knowledge about paln mechanisms and the FM diagnosis itself
through education has been associated with positive mm 1|'|
sdl'mmgr_mmuldllu and health outcomes in FM subjects (Coine
Camwrini, & Schule, 3013; Museknmp et al, 2015). Patients whnar!
m.ﬂinfmmed regarding  their  disease, prognosis and
symplom-management strategies are better prepared to cope with the
dizease and thereby reduce its consequences (e Miguel of ol 2010),
Furthermore, when comparing different types of pain education, there
are clear differences between classical biomedical education (i.e., con
tents related to pathophysiology and biomechanics) and Pain Neuro-
science Education (PNE) (i.e., contents related to pain neurobiology and
pain processing). PNE is based on the reconceptualization of
pain-retated cognitive factors, within a biopsychosocial model, empha-
sizing that any evidence of danger or safety can increase or decrease the
patient's pain experience (Moscley & Butler, 2015), A recent systematic
review has supported the efficacy of PNE in people with chronic
mwmmmmmﬂmmwmmumpmm
ann rel.nl:d disability, Im:ﬂﬂrr lnd avoidance behaviours (Lo
Puentedurs, Zimney, & Schmidi, 2016). Due to the rnnurrunsevidm
nfmhmeﬂdﬂﬂﬁmuufmmmMﬂIMIthmdy
becoming a standard treatment modality for this population (A
Cuenca et al., 2020 N‘!-"-x':_!.-_'. 00 l":}.

It is also important to note that PNE might be more effective when
combined with other techniques such as therapeutic exercise or cogni-
tive behavioural therapy (CBT; Moscley ef al, 2017}, There iz solid
evidence that therapeutic exercise can result in significant improvmenits
in core FM symptoms such as pain, depressive symplomatology, sleep,
fatigue, global well-being, and health-related quality of life (<undak:
eral, 2021; Sosa-Reins et al, 20173, Frequently recommended exercises
for FM include low-impact acrobic exercises, stretching, balance
training, posture correction, and gentle strengthening exercises adapted
to & patient’s current physical stace (e.g., Serrar, Almirall, e al,, 2020,

Psychotherapeutic approaches have also been used for treating FM. A
systematic review and meta-analysis found that psychological therapies
for FM were associated with improvements in depression symptoms,
catastrophizing, sleep disturbance, functional status, and short- and
long-term pain reduction (CGlomblewski o al., 2010}, These outcomes
were determined to be comparable to traditional FM treatment moxdal-
ites, including pharmacological treatments. CBT demonstrated the
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greatest effect sizes in this meta-analysis. A separate systematic review
determined that CBT is the most common psychological intervention
used for treating FM, both standalone and within multidisciplinary
programs (Albajes & Maolx, 2021). The efficacy of CBT has been
demonstrated In many studles, resulting in treatment improvements in
many core FM symptoms, including pain, hlim#.dq!rﬁdﬂﬂ.wm
Iugical wdlhdng, and phymul hm:ﬂmtu,g (Albajes & Moix .'u;!;
Bernar Elose, Welsch, & Haus 2018; Glombiewski et al., 2010

Kund L|< 1 Z-“.'\1| ariane et al., 2017 Sosa-Roina et al., 20 '-‘}.
The American P:ycholngiﬂ.l Mm:inlm division 12 (Society of Clinical
Psychology division of the APA) rated CBT interventons for FM as
Im'ins strong research support (hoipe//divi2org/e

Inaddlummm-hsednpwudm mhdﬁﬂnmmmhghubm
mmbeﬁecﬁveinpmpiewimmtm gmark, Hagen, Smedslund
& Zangi, 201% Perex-Amnda, Andres-Rodriguez, et al., 2019}, For
instance, !.undﬁ;hm—namd Stress Reduction has demonstrated treat-
ment improvements in functional impairment, i.l'u:itt}r and depressive
symploms In FM subjects (Pérez-Aranda, Feliv-Soler, et al., 2019).
Me:hﬁnhmsofﬂd.slmnmﬂ.onmmberﬂmmammm
catastrophizing and increased *lf'efﬂﬂw il and o
d:l.nlusimiﬂzxibm.ty {Pardos-Gascdn, MNuarambuens sal-Coats
omiin, 2021; Pérer-Aranda, Feliu-5aler |'_5! 201 '.
Turner e al ur].wmmmmummmmm
face-to-face, mwﬁwmwmwmwuu results
in online formats in individuals with FM (Bernardy, Elose, Welsch, &
Hiuser, 2019; Davis & Zautra, 3013},

In light of the above, PNE, therapeutic exercises, CBT-based tech-
niques, and mindfulness training are the four non-pharmacological
therapy approaches that have the most published evidence for FM
management (Aman, Jason Yong, Kaye, & Urman, 2018), While the first
two approaches are more in the area of physiotherapy, the others tend to
belong to the feld of psychotherapy. There is burgeoning interest in the
sclentific literature in integrating these therapies and evaluating the
specific contribution of each one within chronic pain treatment pro-
grams (Conversano & D1 Giuseppe, 2021; Merlo, 2019). In: this regard,
an interdisciplinary treatment approach, using multicomponent empir-
ically wvalidated therapeutic techniques within a hhmﬂmmh.l
p-mpecﬂw. umndduud lbebﬂttrumntmnddfurﬂl[w Migue

1l 010 Hauser, B o Ammold, Cffenbacher, & Schil

I.I“.Ilr".:-'=l_ 3 Rivera er al, 2006). Muldtcomponent
lrum'bmuppmuhulremmmmhdhy mmtnfmdm-l and inter-
mﬂonal?ﬂmunentgulﬁelines[ ivera et al
& Turk, 2017). Although there is evidence that multidisciplinary ap-
proaches that integrate physiotherapy and psychology components can
be superior to physiotherapy alone for subjects with general chronic
pain conditions, this has not yet been fully evaluated in subjects with FM
[Kamper ev al., 2015 Wilson & Cramp, 2018)

FIBROWALK is a multicomponent treatment program, involving 2-h
weekly sessions over 12 weeks, that was specifically designed for, and
tested with, individuals with FM (Sermar et al | 20204, 20215, It invelves
five components, including PNE (sessions 1-10), therapeutic exercise
(sessions 2-9), self-management patient education (sessions 2-9;
11-12), CBT techniques (cognitive restructuring; sessions 8-9; 11-12),
and mindfulness training (sessions 2-%; 11-12) in a group-based format.
Traditionally, physiotherapists have been responsible for PNE, thera-
peutic exercise, and self-management patent education and psycholo-
gists have been responsible for teaching CBT and mindfulness
techniques. A previous randomised controlled trial (RCT) has shown
that the FIBROWALK program (vs. usual care) was effective (with
medium-to-large effect sizes) for significantly improving functional
impairment, pain, kinesiophobia, physical function, fatigue, anxiety,
and depressive symptoms in a sample of patients with FM (5o
Sanabria-Mazo, et al., 2021

Recently, a video-based version, including all FIBROWALK compo-
nents, was adapted into a home-based format and tested in a pilot RCT

flagnosis fbr

n-der Haofstadt

tenwoil

2006; Thieme, Mathys
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during the first Spanish COVID-19 lockdown (Sermr, Coll-Omana, et ol
2021). The goal of this online version was to provide clinical support to
patients with FM who were unable to attend face-to-face treatment. The
online FIBROWALK program was found to be effective (with
small-to-moderate effect sizes) for improving patient-reported func-
linnai impairment and other relevant FM :rmplm (Ses

l-Omania, et al., 2021; Serrat, Sanabriz-Msxo, et 1) Iti.lwdl
I:nmm that efficacious online interventions have sweml advantages
over face-to-face interventions, including cost, convenience, and avail-
ability for those paumuwﬂhllnﬂted mobility and transportation op-
dons [(Andermson, 20018; m & Titow, 20014).

Determining ﬂmeﬁuunl’wedﬂxplmioﬂmwmd psychothera-
peutic modalities can provide new clues for refining and improving
treatment efficacy. Therefore, the primary aim of this RCT was to
evaluate the effectiveness of two video-based multicomponent treat-
ment programs for FM, one that integrated physiotherapy and psycho-
therapeutic modalities (i.e., FIBROWALK) and one that only used
physiotherapy techniques (Le., Multicomponent Physiotherapy Pro-
gram; MPP), and to compare them to treatment-as-usual (TAL) only.
Treatment effectiveness of the two programs was determined by im-
provements in  patient-reported functional impalrment (primary
outcome), pain, anxdous-depressive symptoms, kinesiophobia, and
physical function. Our hypotheses were as follows: It was expected that
both FIBROWALK and MPP arms, which were equivalent in terms of
treatment dosage, would show greater Improvements in primary and
secondary outcomes when compared to TAU alone (hypothesis 1)
Furthermore, it was expected that FIBROWALK would result in better
improvement in anxiety and depressive symptoms compared to MPP
becawse CBT and mindfulness techniques have been shown to have
significant effects on these varables (Froclmueller et al, 2020; 5p

erman, Pots, & Bohlmeijer, 2016) (hypothests 2), In addition to
assessing statistical significance, the number-needed to treat (NNT)
index was computed to allow findings from this study to be more
meaningful to clinicians. We expected a lower NNT in both active
treatment arms when companed to TAU alone (hypothesis 3) as well asa
lower NNT for FIBROWALK when compared to MPP (hypothesis 4. As
far az we know, this was the first study to assess the unigue contribution
of cognitive restructuring and mindfulness training in a multicomponent
treatment program for the management of FM,

O[S e s

2. Methods

2.1, Design

A three-arm randomized controlled trial (RCT) was carried out, with
assessments at pre- and post-treatment. This RCT was approved by the
Ethics Committee llf Cﬂlﬂﬂll hmﬂaﬂﬂﬂu (PRIAG)249,/°2020), posted

and registered in Tl 5 gov (NCT04571528) and was conducted
hlmurdnnmwilhﬂuguﬂdlnumﬂudhyﬂmﬂomﬂidﬂlndmdnds
of Reporting Trials (CONSORT; Moher of al., 2002),

2.2, Sample size

The required sample size was estimated to be n = 51 participants per
study arm, considering a moderate effect size (Cohen’s d = 0.50] for the
between-group differences at post-treatment for the primary outcome (i.
e, Revised Fibromyalgia Impact Questionnaire total score) with an e =
{05 and power 1-b = 0.80, Expecting an attrition of at least 20%, the
required sample size was nearly doubled so that small differences could
be detected between the active treatment arms.

2.3, Participants
A total of 337 patients with FM participated in the study from

September 2020 to Janvary 2021. All participants were consecutively
recruited from the Vall d'Hebron University Hospital - Central
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Sensitivity Syndromes Specialised Unit and were assessed by a rheu-
matologist and a physical therapist to ensure they met the selection
criteria. The inclusion criteria were as follows: (a) 18-75 years of age;
{b) fulfilment the FM classification criteria according to 2010/2011
American College of Rheumatology (Wolle o ol 2010}, Le,, widespread
pain index (WPI) >7 and symptom severity (55) scale score =5 or WP
3-6 and 55 scale score 9, symptoms have been present at a similar level
for at least 3 months, and the patient does not have a disorder that would
otherwise explain the pain; (c) being able to understand Spanish; and (d)
written informed consent. Individuals participating in concurrent or
past RCTs (during the previous year) or suffering any comorbidity such
as severe mental disorders (i.e., psychosis) or neurodegenerative dis-
eases (Le., Alzheimer) that would have limited the ability of the patient
to participate in the RCT were excluded.

2.4. Procedure

The study was carried out in the context of routine clinical practice at
the Vall d'Hebron University Hospital - Central Sensitivity Syndromes
Specialised Unit. That is, all participants were provided by their theu-
matologist with an overview of the study aims when they visited the
hospital, COVID safety measures were followed, Participants were told
that they would receive a potentially effective treatment in addition to
the usual cne that the Unit usually provides, Those interested in
participating signed informed consent and were told that their data
would be used in this study. Participants were informed about their right
to withdraw from the research at any time, with the assurance that they
could continue to receive usual care. They were asked to complete an
online questionnaire, gathering sociodemographic and clinical infor-
mation, and all study outcome measures. The online measures were
completed both at pre- and at post-treatment.

Participants who voluntarily agreed to participate in the study were
assigned to an alphanumeric code list and were randomised (1:1:1 ratio)
using SPSS v25 to receive either TAU only, TAU + video-based FIBRO-
WALK or TAU + video-based MPP. Numbered sealed envelopes which
included information sheets related to participant allocation were used
within the randomization process. The envelopes were distributed by a
nurse from the Vall d’Hebron University Hespital - Central Sensitivity
Syndromes Specialised Unit. Neither the participants nor the therapist
responsible for the treatments were blinded to the participants’ allo-
cated intervention. However, the mursing staff who coordinated the
online assessments were blinded to the participants® treatment
allocation.

2.5 Treaitment interventions

Both FIBROWALK and MPP were delivered as add-ons to TAU.
Subjects participated in no additional wreatments during the study. TAU
care in the Vall d'Hebron University Hospital - Central Sensitivity Syn-
dromes Specialised Unit included: (a) prescribed medications for FM (i.
e., amitriptyline, duloxetine, pregabalin and/or tramadol at low doses)
adapted to each patient’s needs and (b) written advice on PNE and
aerobic exercise adapted to the physical capacities of the patients.
Subjects in the TAU group were offered the opportunity to participate in
the FIBROWALK program upon study completion.

The video-based FIBROWALK program consisted of weekly 60-min
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 FIBROWALE
intervention included PNE, therapeutic physical exercise, Self-
management Patient Education, CBT techniques (mainly cognitive
mmmmrln;}.mdnﬂmmhmtrﬂm PNE was based on the book
“Explain Pain™ (Moseley & Butler, 2017) and was the essential constit-
umtuutd&ecudduapwmulmhyaﬂﬂumumlnmlwdin
FIBROWALK. Therapeutic physical exercise interventions were designed
from the recommendations of the American College of Sports Medicine
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uﬂmu@tﬁwnm!mpmudumdwfbedduwheub
Sanabria-Mazo . 2020). The Self-management Patient Edu:a‘unn
wum:nprhcd ufdiﬁnmuedmtﬁondmpmmalmeduwhlm
patients how psychosocial stressors can impact pain perception and
ways of managing symptoms and improving health and well-being.
Specifically, patients were taught strategies for Increasing activity,
improving sléep quality, increasing autonomy, coping better with stress
and other FM symptoms, enhancing treatment adherence, preventing
relapses /aggravations, and developing a greater ability to live a mean-
ingful life despite pain. CBT techniques, mainly cognitive restructuring,
were Introduced for improving mood, reducing anxlety, enhancing
adaptive emotional regulation responses, reducing catastrophic thinking
about pain, and promoting positive behaviour changes towards a
healthier lifestyle. Patients were taught how to identdfy automatic
negative thoughts and to challenge them with more rational responses,
including recognizing and removing cognitive biases and correcting
false beliefs and assumptions. Mindfulness training included meditation
practices based on Mindfulness-Based Stress Reduction (Kaboar-Zinn
113), This training was aimed at changing the relationship with one’s
thoughts {(to accept thoughts nonjudgmentally without trying to change
their content) in order to foster alternative and healthier ways of relating
and responding to personal life challenges, including chronic pain. For a
maore detailed description of the FIBROWALK contents, see the supple-
mentary tables (Supplementary Tables 81 and 53).

Panticipanis allocated to the video-based MPP training received all
aspects of the FIBROWALK arm except for cognitive restructuring and
mindfulness training. The length of time spent on each component of the
MPP training (including PNE, therapeutic physical exercise therapy, and
self-management patient education) was slightly longer compared to
those in the FIBROWALK in order to match the overall treatment doses
nt'lhpezvmdtﬂo:]ZwmkshetvmmﬁnmnmmSuw
plementary Tables 52 and 53 for more detadls.

mwmrwmwm&umdmm-
terventions, participants were asked to complete a brief online ques-
tionnaire (5-10 items) every week. This questionnaire asked for
verification of follow-through with homework exercises (e.g., meditation
practices, guided relaxation exercises, therapeutic exercise recommen-
dations) and for one's understanding of very basic concepts explained in
the videos (e.g., “Flease, provide a short example of a catastrophic
thought”). These weekly questionnaires were used for the early detection
of potential adherence issues (e.g., not watching the videos, not doing the
homework) as well as to prevent potential dropouts. The first author (MS)
supervised all participants and provided remote guidance. She is both a
physical therapist (=17 years of experlence) and a health psychologist
(=8 years of experience). In addition, she has also been trained in CET and
mindfulness. Every week, the therapist (MS) contacted (via SM5 and/for
telephone calls) those participants who did not answer the questionnaire
or reported issues with participation (e.g., not being able to do the
homework, watch the videos, answer the questionnaire, ete.) and helped
them develop solutions for enhancing adherence. If necessary, individuals
who were unable to view or answer the questionnaire in a specific week
cowld request an extension of the date. There was no therapeutic inter-
action with the participants, but participants were invited to contact the
therapist by email if they experienced any problems. Approximately 24 h
of clinician time was spent on the guidance of both interventions (i.e.,
FIBROWALK and MPF).

26, Smdy measures

A sociodemographic and clinical ad-hoc questionnaire was used. It
collected information about age, gender, educational level, employment
situation, living arrangement (alone/accompanied), civil status, height
and current weight (for calculating body mass index), [lness self-
perceived start/duration, incapacity certificate (indicating level of in-
capacity if affirmative), and diagnosis of chronic fatigue syndrome by a
rheumatologist (yes/no).
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26.1. Primary oulcome
The Fibromyalgia Impact Questionnaire Revised (FIQR; Bennotl ot al
2009) was used to assess the functional impairment experienced by
participants during the previous week. The FIQR includes a total of 21
items, scored on a 0-10 numerical scale, which are distributed into three
dimensions: physical dysfunction (ranging from 0 to 30), overall impact
(ranging from O to 20), and intensity of symptoms (ranging from 0 to 50)
with a total possible score of 100. Higher scores indicate greater func-
tional impairment. The Spanish version of the FIQR h.ls dmmmmﬂ
satisfactory internal cm.si.mncy (l.uu
Calandre, & Rodrigues-Lopes Cmnhr.hl::—ﬂ.'!ll].lnmu
sample, the internal mnm:ynfu-eﬁmwufﬂuudmbem:eﬂem
{x = 0.94).

Agundc rano-BLin

262 Secondary oulcomes
The Visual Analog Scale (VAS) for pain (i.e., intensity of perceived
pain during last week, from 0 = "no pain”, to 10 = “unbearable pain™)
ﬁmﬂwﬂ@ﬂwmdmmpﬂnhmhﬂn nnvett et al., 2009),

The Tampa Scale for Kinesiophobia (TSK; ' irl, & Todd, 1991)
was used 1o assess fear of movement. Thls:calecwnpriu: 11 items
which are scored with a 4-point Likert scale (total score ranging from 11
to 44). Higher scores are indicative of greater pain and fear of move-
ment. The Spanish version of the TSK has demonstrated satisfactory
internal consiztency (o = 079 Gémez-Pérez, Loped-Martines, &
Rubz Parrage, 200 1), The a for the TSK was 0,89 in our sample.

The Hospital Anxtety and Depression Scale (HADS; ©igmond & Snaith
1943, It includes two main dimensions (anxiety and depression), with 7
items each, which are scored with a 4-point Likert scale. The scores of
the HADS subscales range from 0 to 21 with higher scores reflecting
higher symptom severity. The Spanish version of the HADS has
demonstrated satisfactory internal consistency for l.IlﬂH‘j" {a = 0.83)
lﬂﬂm‘uﬁm[ﬂ:ﬂﬂ?}mhﬂlﬁ(' ciano, Rarrada, Aguacdo, Osma
& Garclfa-Camp -Jmmkmmeuwﬂmmdﬂaﬁﬁr
HADS-A and Hﬁ.DE-D respectively.

The Physical Function subscale from the 36-Item Short Form Survey (SF-
36; Ware & Sherbourne, 1992) assessed perceived level of physical
functioning. This subscale Includes 10 items, each scored with a 3-point
Likert scale. Total scores are transformed to obtain scores that can range
from 0 to 100, with higher scores indicate better physical functioning.
The Spanish version of the physical function SF-36 subscale has shown
satisfactory internal consistency (o = 0.94; Alonso, Pricto, & Antd

195), The a in our sample was B4,

2.7, Statistical analysis

All study outcomes were analyzed with descriptive statistics and
expressed as means and standard deviations (5D) for quantitative vari-
ables, and percentages (%) and frequencies (f) for categorical variables.
The Levene test was used to evaluate the equality of variances of
continuous variables, and Kolmogorov-Smimov was used to verify
sample normality and distribation.

Baseline between-group differences were calculated for both
continuous and categorical variables. MANOVA was used to assess
baseline differences in continuous variables, whereas the ¥* test was
applied for categorical variables,

An analysis of covariance (ANCOVA), considering baseline values as
a covariate, was conducted to analyse between-group differences at
post-treatment in all study outcomes. The ANCOVA has shown greater
power to discern changes than analyses of variance (ANOVA) in rand-
omised study designs (Van Bro 205).

Taking an Intention-To-Treat (ITT) approach as reference, all out-
mmﬁmmﬁyﬂduhsl{uldphhnpmﬂm{- shsen, Gluud,
nkel, 2017), Five imputations of all outcome variables
mmwtﬂd,ﬁmwlﬂchpuﬂedpmmmnmmdm
deviations were calculated, The pooling of ANCOVA statistics is not
available in SPSS. Therefore, the tables report inferential statistics (F, p,

Wi Il\.
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Cohen's d) for the most “pessimistic™ analytic scenario, Le., the impu-
tation iteration that yielded the highest p-value, to prevent an inflation
of false positives (Type 1 error). In addition, a sensitivity analysis was
conducted with the complete-case sample. The effect size (Cohen's d) for
each palrwise comparison, using the pooled baseline SD 1o analyse the
differences in the baseline-post intervention mean values and correct
these values for the estimated population, was also computed for the
complete-case sample ( orris, 2008), For the imputed dataset, the d was
calculated by subtracting the means and dividing the results by the
pooled standard deviation, Effect sizes were considered small (d = .20),
medium (d = 0.50), and large (d = 0.80) according to classical cut-offs
[Cohen, 1988)

A > 20% reduction in the total FIQR score at post-treatment
compared to pre-treatment was considered a clinically relevant treat-
ment response (Hennet of ol 2004), This classification in responders vs
non-responders was used to compute the Number MNeeded to Treat
(NNT) of each intervention arm. The NNT is an index aimed at make
results from RCTs more meaningful to clinicians. It refers to the esti-
mated number of individuals who need to be treated with a novel pro-
posed treatment (i.e., FIBROWALK or MPP) instead of the usual care for
one additional patient to benefit (i.e., vs. TAU or MPP). An NNT between
2 and 5 is indicative of a clinically effective treatment in pharmaceutical
research (Cook & Sackerr, 1995), Furthermore, in order to identify
baseline characteristics potentially associated with being a “responder”
in each evaluated treatments, baseline differences among sociodemo-
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“non-responders” were evaluated with a Student’s t-test (for quantita-
tive variables) and y2-test (for categorical variables). All statistical an-
alyses were computed with the SPSS v25.

3. Results
3.1. Participant’s flow and treatment adherence

As shown in Fig. |, 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), The mean body mass Index (BMI) of 27.27 kg/em2 (5D =
5.56) indicated that the subject group was overweight. The mean FM
duration was 15.6 years (SD = 9.12). Approximately 24% of the par-
ticipants were employed, 57% married/in a stable relationship, 83%
lived with someone, 60% reported having secondary education level or
higher, 70% reported some degree of disability, and 86% had a co-
morbid chronic fatiguwe syndrome diagnosis (1obic 1), Retention rate
was high in the three intervention arms (around 10% dropped out of
treatment in each arm), No differences were found in the retention rate
at post-treatment (FIBROWALK: 90.9%; MPP: 89.1%; TAL: 90.9%;
¥(2) = 0.277, p = .B7). All participants in the FIBROWALK and MPP
arms attended all 12 sessions of the programs, watched the videos, and

+ Mol meeting inclusion criteria (n= 57)

graphic and clinical wvarlables between “responders” and completed the weekly questionnaires.
[ Enroliment ] Assessad for aligibility (n= 38T)
Excluded (= 5T)
Randomized (n= 330)

Allocated lo TAU (n= 110)
+ Received allocaled intervention

Allocated o FIBROWALK (n= 110)
+ Received allocated intervention

Allocated 1o MPP (o= 110)
+ Received allocated intervention

{n=110) {p=110) (=110}
Follow-Up
Lost o follow-up (r= 10) Los! 1o follow-up (n= 10) Lost to follow-up (n= 12)
+ Drop out (n= 10) + Drop out (n= 10) + Drop out (n= 12}
[ Anatvsis |
Analysed (n=110) Analysed (n=110) Analysed (n=110)
+ Excluded from ITT analyses + Excluded from ITT analyses + Excluded from ITT analyses
(=0} (n=0) (n=0)

Fig. 1. CONSORT Flow diagram of participants throughout the randomised controlled trial
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3.2. Baseline differences between study arms

There were no statistically significant differences between treatment
arms in demographic or baseline clinfcal characteristics (see Table 1),

3.3, Between-group differences in the primary and secondary outcomes

3.3.1. Primary outcome

Individuals allocated to both active treatment arms showed greater
reductions in FIQR scores when compared to those allocated to TAU only
{p < .001; FIBROWALK, d = 0.80: MPP, d = .53). No differences in FIQR
scores were found between the FIBROWALK and the MPP groups (p =
163; d = 0.26). Mean differences and 5Ds between pre- and post-
treatment for each study arm are detailed in Toblc 2 (ITT approach).
Similar results were found in the complete-case sample (1able 3,

3.4, Secondary outcomes

Patients allocated to FIBROWALK showed greater reductions in
perceived pain intensity, kinesiophobia, anxiety and depressive symp-
toms and increased physical functioning compared to the TAU oaly
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
wene 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).

Similar results were found when looking at the complete-case data-
set, except for the differences between FIBROWALK and MPP arms in
anxiety and depressive symptoms. As shown in Tobie 5, FIBROWALK
was significantly more effective than MPP for reducing anxiety symp-
toms {p = 036, d = 0.50). In the case of depressive symptoms, the dif-
ferences were marginally significant in favor of FIBROWALK (p = .053,
d=0.22).

3.5. Baseline differences between ~Responders™ and “Non-Responders™
o freqirnent

In the FIBROWALK arm, individuals classified as responders indi-
cated 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 funec-
tonal impairment (p = .03), and better physical functioning (p = .01)
than “non-responders.” All details are shown in Table 4,

3.6. Number Needed to Treat (NNT)

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 (ie., >20%%) so were considered re-
sponders, 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% Cl =
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%
Cl = 19.56-39.79%), with an NNT = 4. The absclute risk reduction
obtained in the FIBROWALK versus the MPP arm was 8.33% (95% Cl =
—5.13 10 21.78%) with an NNT = 13. Asin this latter case, the 95%C1 for
the absolute risk reduction extended from a negative number (FIBRO-
WALK may not benefit) to a positive number (FIBROWALK may benefit),
the NNT result had no intérpretable meaning.
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Table 1
Demographic and baseline clinical characteristics by treatment groups.
TAU(n  TAU + TAU + Py P
= 110} FIEROWALE [n MPP [0 = ()
= 110} 11a}
Age (years), M + 5348 5378 & B.64 5L + a18 P}
S0 £ 893 @78 [#4]
Women, n (%) 103 109 (99.1) 107 a7 o7
(96.7) {97.3) 2
Civil Status, n 261 14
%) (&)
Single 24 Z2 (2000 13 0LT)
{214
Married 52 62 (56.4) 73 (66.4)
(47.3)
Driwerced F e Z1 (1912 16 (14.5)
(24.5)
Widaw 764 BM4EH 7 (5.4
Not living Alone, 84 53 (B4.5) a7 (BR.2) 572 K]
n (%) (76.4) (23 .
Educational 14,856 14
Level, n (%) (1
Without Srudies I@En 2(1.8) 0 (0.0
Primary (8.2 10(9.2) 6 (5.5)
Education not
completed
Prisnary 40 8 (25.5) 527
Education (36.4)
Secondary 31 47 (42.7) 54 [45.1)
Education {28.2)
Higher Education 24 a0 (18.2) 23 [20.9)
(21.8)
Other @7 I@n 2(18)
Employment 1471 A0
Situation, n (14)
(%)
Housekeeper 13 10 (1) (8.2
{11.8)
Active 22 D5 (F3.6) 30 (27.3)
(20,0
On leave 22 (T 24 [21.8)
{20.0)
Uneenplayed with 6 (5.5} 13 (FL.E) 545
allowance
Unemplayed 1MeLy 764 o (L6}
witheur
allewance
Retired 15 1051} 101
(13.6)
Temporary woek 12 B 109,13
disabilicy (10.9)
Other 1091y 11 (10.0) LB (15.4)
Incapacity 4.3m2 36
certificate, n (81}
%)
Mo a1 24 [21.E) A5 (3L.8)
(28.3)
Between 33% and 65 T3 (66.4) 58 (517}
5% 52.1)
More than 66% 14 13 (10L.8) 17 (15.5)
—_ . azm
BMI, M £ 5D 762 731 & &7 26,89 4 AT7 B2
£ 541 5,06 (2
I5PS, M £ 5D 15.79 1621 +9.24 14.80 + -] B
911 872 [#4]
With CFS, n (%) 2] 100 (90.9) B8 (8OO0 527 Aor
(85.5) (2)
FIQR, M + SD TATL & 1471 043 96
{consinued on mext page)
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Table 1 (contined )
TAUDn  TAU + TAU & Fre
= 110) FIBROWALK {n MPP(n= (&)
=110} 110
TAST TRI6+
= 1563 16,00

Paln (VASLM 4+ 799 = B2+ 1.8 8l 204
1] L4 1.57

TS, M & 5D 30.56 30,16 £ 7.98 367 & 1100
= 7.99 746

HADS Anxiety, M 1370 1293 &+ 4,42 169 + 1314
+ 5D 431 412

HADS 1260 12.06 & 4.38 1201+ 838
Depression, M £ 4.31 483
+ 5D

SFM6-PF, M + SD 3259 X514 = 2015 3481 + 565
% 17.38 042

Note: TAU = Treatment-as-usual; MPP = Multcomponent Fhysiotherapeuatic
Program; BMI: Body Mass Index; CFS: Chronic Fatigue Syndrome; FIQR: Revised
Fibromyalgia Impact Questionnaire; HADS: Hospital Anxiety and Depression
Scale; 15P5: lliness Self-Perceived Start; SF-PF: Physical Functioning component
of the 36-Item Shont Form Survey; TSK: Tampa Scale for Kinesiophobia.

L]

{-B.03 1o BE)
(1,09 10 —,08)
{-L67 to BE&)

{4.68-13.61)

Note: Statistically significant effects are shown in bold (p 5 0.05). Pocled post-treatment means and standard deviations are shown. Bonferroni-adjusted post hoc tests were conducted for pairwise comparisons. The table
reports inferential statistics (F, p, Cohen's d) for the imptation iteration that yielded the highest p-value, (o prevent an inflation of false positives (Type Lerror). 95%C1 for the betwéen-groups difference adjusted means at

(22310 =00

{-1.57 10.16)

(95% CI)

Bl

Bl

TAU + FIBROWALK v TAU + MPP
[
163
mz
. B
128
4 45

d
26
M
38

LY

&l

{-62 10 1.35)
729w 165) .49 <001

195% C1)
{4.59-13.28)
(22-1.23)
(6. 26-5.84)

LY

389

3

AT 07 (053-238)

TAU vi TAL + MPP
d P
53 <001 e
B S

001

1000

A2
a7

Lt

4. Discussion

Both the video-based FIBROWALK and MPP multicomponent treat-
ments were found to be more efficacious than TAU only, with small-to-
large clinical effects. The superfority of these two programs over TAU
only was corroborated by the low NNT values. Furthermore, FIBRO-
WALK produced additonal clinical benefits when compared to MPP.
Our findings provide additional evidence of the effectiveness of video-
based FIBROWALK, which was initially obtained in a pilot study dur-
ing the first lockdown due to COVID-19 pandemic in Spain (5ot
Coll-Opmaa ot al., 2021) and confirmed existing evidence of the efficacy
of PNE combined with therapeutic exercise in people with FM (Mo
renengoa-Cuadra ef al., 20217 Ceballos-Laita et al., 2020 Loow, Puen
;'&'-‘.’llf-.l. et al., 2016)

Interestingly, although both FIBROWALK and MPP were effective in
improving the primary outcome of perceived functional impalrment,
only FIBROWALK showed statistically significant effects on all the study
outcomes. Though the MPP program was also effective in reducing
perceived pain intensity, kinesiophobia, and depressive symptoms it did
not result in improved anxiety symptoms and perceived level of physical
function compared to TAU only, Furthermore, though the effect sizes
were small-to-medium, FIBROWALK achieved statistically larger im-
provements in the secondary outcomes of pain intensity, anxiety (only in
the complete-case dataset) and depressive symptoms and physical
function 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 results are in line with other studies evaluating the effects of
physiotherapy plus psychological interventions compared with physio-
therapy alone in other chronic pain samples (Wilson & Cramp, 2018).
These findings are remarkably Important, as they support the Inclusion
of evidence-based psychotherapeutic approaches in ongoing multicom-
ponent physiotherapy programs for people with FM.

The efficacy of the two treatments, in part, rely on the shared com-
ponents of PNE and therapeutic exercise. Many studies have separately
supported the efficacy of both PNE and therapeutic exercise (e.g.,
adapted aerobic and muscle strengthening exercizes) in reducing pain,
affective symptoms, kinesiophobia, and perceived disability and in
improving global well-being and health-related quality of life in people
with musculoskeletal paf:l.tﬁl:.-.-l Relna of al., 201 7; Watson et al., 20015,
It is known that PNE and therapeutic exercise can be even more effective
when combined (Louw, Zimney, Puoentedura, & Diener, 2016;- Malfliet

{-16.44 ta —-7.49)

1]
148 001
=001
001
B3 <001

TAU va TAU + FIBROWALK

d (95% CI)

B0 <001  (BBI-17.74)

] (.B5-1.86)
(FAT-11.05)
(66-263)
(1.22-3.35}

£
B3

<001
=001
<001
0

<001

P

758

2057

50.08

TS J
1338 <001
2268

TAU + MPP (n = 1100
Mebean (500
7516 £ 16.00
6584 + 19.34
B1Y * 157
743 £ 201
36T & T4h
40 £ 7.24
1368 £ 412
1311 & 4.59
12,00 + 4.63
1.3 &+ 506
B+ 20042
B2+ 20002

Mean (S0)
6731212
30,16 = 7.98
2352 & .58
1253 = 4,42
1135 & 4.74
12.06 = 4.38
1015 = 493

TAU{m = 110}  TAU + FIRROWALK (n = 110}
BO2 + 128

Mean (500
T457 2 1563  T4TR 2 1471
3250& 1736 350412015

1370 £ 431
13.66 + 4.37
1269 = 4.31

13,12 £ 453

3056 & 7.99

Paost-Treatment 3X11 £ 644

™
Raseling
HADS Anxiety
Bameline

7.99 + L
812+ 1.50

Post-Tremtment 7492+ 14.58  60.68 & 20.56
Post-Trestment 30047 & 14.09 45.14 & J0.80

AR
Baseling
Pain [VAS)
Baveline
Post-Trestment
Powt- Treatment
HADS Depression
Raeline
Post-Treatment
SF-PF
Baseline

post are shown. TAU = Treatment-as-usual; MPP = Multicomponent Physlotherapeutic Program; FIQR: Revised Fibromyalgla Impact Questionnaire; TSK: Tampa Scale for Kinesiophobia; HADS; Hospital Arxiety and

Descriptive statistics and betweoen-group analyses for primary and secondary outcomes from an ITT approach (with multiple imputation of missing data).
Depression Scale; ISPS: liness Seli-Perceived Start; SP-PF: Physical Functioning component of the 36-ltem Short Form Survey.

Table 2




178

KLARA ALBAJES EIZAGUIRRE

DOCTORAL THESIS

M. Serrat ot ol

TAL + FIBROWALK vs TAL + MPP

TAU v TAU + MPP

TAU v TAU + FIBROWALK

{only with ¢
TAU 4 MPPF [ = 98)

Y 04

Mean (D)

TAU {m = 1080}  TAL + FIRROWALK (n = 100)

Man (500

Deseriptive statistles and between-group analyses for primary and

Table 3

(95% C1)

(95% CI}

(95% CI)

TATT & 1664
6528 + 19.80

T4IZ£ 1592 7426 2 149

FQR
Baseline

{~42 1o BBS)

26 088

- 62 001 (5.00-14.36)

=001  (9.33-18.55)

<001 -92

ITR4

7449 + 13.93 G066 = 20,93

Post-Treatment

Pain [(VAS)

808 4 162
739 4 208

799+ 1.7
673 & 116

797 L1485

Baseline

{-1.12 1o —,05)

-1.31w-25) .40 .025

JonZ

1.0 <001  (-1.90 0w —-.B4) 54

=001

19.38

Post-Tremment:  8.08 + 1.43

IL6T + T.19

b b Eor ]

29.73 + 802

TSK
Baseline 30.43 = 7.99

(-1.03 1o 2.74)

B2

i |

(6. 44-10,20)

-1.39 <001

(7.30-11.04)

B ]

<001 =114

8517

31.96 £ 631 243 & 664

Pt Treatment
HADS Anziety

1251 & 416

1180 £ 453
1127 + 4.85

1343 £ 426
1347 = 4.33

Bazeline

{05-L16)

<001  (65-L75) -3 S (46 o 1.65) S50 036

-3

<001

THT

12,93 4+ 4,60

Post-Treatment
HADS Depression

1207 + 4.54 TLEF + 467

10,23 £ 5.01

1274 + 4.41

13.05 & 4.55

Baseline

{00 1o 2.28)

22 053

=26 045 [oz-2.31)

(1.16-3.44)

<. 001

=001 =50

1.

1.20 + 5,103

Post-Treatment

5+ 21.26

3280 £ 17.35 35,15 & 20,46

Post-Treatment 30070 £ 13.74

SP-PF
Bascling

{4.05-13.42)

A2 <Dil

(-89 to BA%)

156

<001 (TEF-17.200

Al
Note: Statistically significant effects are shown in bold (p 5 0.05). Unadjusted means are shown, Bonferroni-adjusted post hoc tests were conducted for pairwize comparisons. When the Benjamini-Hochberg cormection was
applied 1o correct for multiple comparisons, all significant effects remained significant. 95%C1 for the between-groups difference adjusted means at post are shown. TAU = Treatment-as-isual; MPP = Multicompanent

<081 61

200

15.92 + 20.39

#4.75 = .09

FPhysiotherapy Program; FIQR: Revised Fibromyalgia Impact Questionnaire; HADS: Hospital Aredety and Depression Scale; ISPS: [liness Self-Perceived Start; SF-PF: Physical Functioning component of the 36-1tem Short

Form Survey; TSK: Tampa Seale for Kinesiophobia,
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et al, 2017). Furthermore, FIBROWALK and MPP shared other
self-management and patient education components, which were found
in a recent systematic review in FM to be effective in improving pain
intensity, fatigue, sleep quality, depression, anxiety, functional ability,
cognitive impairment, and quality of life (Comer-de Begll, 2021

While superior improvements in anxiety and depressive symptoms
were expected outcomes for the FIBROWALK arm, participants allocated
to this intervention also showed greater pain ameliorations and physical
functioning when compared to those allocated to MPP, Similar results
have also been found in other studies assessing the effects of CBT or
mindfulness-based interventions in subjects with FM (Bcnnen & Nelson
200 Kunelakel et al., 20215 Willinms et al., 2000, Moreover, |erger
improvements in physical function after multidisciplinary interventions,
including both psychotherapeutic and physiotherapeutic components
compared to physiotherapy interventions alone were also reported in a
systematic review and meta-analysis including different chronic pain
samples (Wilson & Cramp, 207 8), In this regard, it is known that patients
suffering from chronic pain tend to exhibit maladaptive beliefs
regarding physical exercise (1 arding & Willlams, 1995), which can lead
1o a sedentary lifestyle and non-compliance with physical therapy rec-
ommendations (Dysvik, Vinsnes, & Eikeland, 2004), Avoidance of
physical activity is often a barrier to recovery and can contribute o
reduced physical function, deconditioning, and increased pain. The
peychological components included in FIBROWALK were aimed at
helping patients overcome such barriers by modifying maladaptive pain
beliefs and cognitive biases and fostering adaptive emotional regulation
in order to reduce pain catastrophizing, increase paychological flexi-
bility, and promote positive behavioural changes. Addressing these
barriers to function are essential steps for escaping from the vicious
circle of fear and avoidance of physical activity in musculoskeletal pain
[Viaeyen, Crombez, & Linton, 200 6 Wright & Gatchel, 2002), Similarly,
mindfulness can play an important role in breaking this vicious circle by
reducing negative rumination, increasing pain acceptance, and
improving cne’s ability to stay focused on the present moment with a
non-judgemental attitude (Curtin & Norris, 2017 McCracken & Keogh,
20049 Perex-Aranda, Feliu-Soler, et al, 2019). Both cognitive restrie-
tring and mindfulness, combined with PNE, can contribute to reduce
fear of pain and fear of movement ( /oy o ol 2015), In this way, CBT,
Mindfulness, therapeutic exercise and PNE might present a synergistic
effect (Heller ot al, 2021) in which all components have a greater effect
when combined than the sum of their separate effects. Purthermore,
given the known bidirectional relationship between pain-related distress
and physical function (e.g., Stegenga et al., 2012 Talpel-Khoel et al,
201 8y Wegener e al., 2011), the additional CBT and mindfulness ap-
proaches for reducing pain-related distress in FIBROWALK may have
contributed to the stronger therapeutic effects compared to MPP and
TAU only.

When looking specifically at the impact on kinesiophobia, both
active groups showed similar improvements (large effect sizes)
compared to TAU. In this regard, adding CBT and mindfulness training
did not increase the effects of the MPP on this variable, which probably
reached a therapeutic ceiling. Previous research has suggested that
changes in cognitive biases and behavioural factors in chronic pain
conditions might not occur exclusively by means of psychological ap-
proaches but also by providing subjects with comprehensive informa-
tion about the biopsychosocial essence of chronic pain as is done in PNE
[Burns, Van Dyvke, Newman, Morads, & Thorn, 20200, PNE iz admed at
reconceptualizing pain in order to break the cycle of fear of movement
and avoidance. Previous studies have reported that PNE is high effec-
tivity in reducing kinesiophobia in FM and other musculoskeletal pain
conditions (Louw, Dicner, Butler, & Puentedura, 20113 Lugque-Suarcz
Martinez-Calderon, & Falla, 201% Siddall et al., 20232 Watson et al
2019).

Although both FIBROWALK and MPP were clearly superior 1o TAU
alone, it is important to highlight that only 42% and 34% of the par-
ticipants, respectively, showed a clinically significant improvement (i.e.,
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Table 4
Baseline differences between responders (FIQRZ20%) and non-responders from the FIBROWALK and MPP.
FIBROWALK [p = MPP (n = #8)
10}
HMoo-Responders (n = Responders {n = 42) [+ P Non-Responders (n = Responders [n = x2 p
5H) 65) il
Age (years), M + 5D 5159 = 7.584 S4.40 + 9.28 -1L.031 306 5141 4 %81 512778 —2035 045
Women, n (%) 58 (100.0) 41 (976} L5 238 65 (100 30 (93.9) 4,021 A5
Civil Status, o (%) 2.526 08 A09 891
snghe 14 (24.1) B{19.0) a023 A(1x1)

Married 28 (48.3) 26 (61.9) 43 [66.2) 22 (66.7)

Divorced 12 (207 7167 9 (13.8) 50183}

Witberw 4 (6.9} 1 (2.4} o 5{T.7) 2{6.1) o
Mot living Alome, n (%) 50 {86.2) 34 (8100 500 AT 60 (923) T (BLE) 2417 A2
Educational Level, m (%) 6,977 22X L5596 T

Withomt Stydies 2(34) 0 {000

Primary Education not B (138 124} 4 (6.2) 1{3.0)

completed

Primary Education 13 (22.4) 14 (33.3) 14 (215} B 242}

Secondary Educatson 25 (43.1) 16 (45.2) 34(523) 15 (45.5)

Higher Education 9(15.5) 8 (19.0) 12 {18.5) G{2r3)

Onher 1(1.7) 0 (0,00 . 1 (1.5} 0.0y .
Employment Sltuntbon, n (%) 4,279 J47 6,002 539

Housekeeper 4 (6.9) amn 5(L.7} 31

Active 13 (22.4) 9(21.4) 18 [27.7) 10 (30.3)

On leave 16 (27.6) B{19.0) 18 (37.7) 5{1532)

Unemployed with allowance A (13.8) 5(11.9 4 (5.2) 1630

Unemplayed without 4 (693 agn 1 (L5} 1(3.00

allewance

Retired 3(52) 7 {16.7) 3 (4.6) 5(1532)

Temspomry work disshillny 4(6.9) 2048 7 (10.8) 2(6.1)

Other & [10.3) 5(11.9) 9(13.8) &{18.2)

Incapacity certificate, n (%) 6585 155 1220 Ja8

Mo 12 (20.7) B {19.0) 19 (29.2) 12 (28.4)

Berween 33% and Gb% 40 (65.0) 23 [54.8) 32 (45.2) 15 [45.5)

More than 66% 5 (BuE) 5{11.%) 9 (138 5{15.2)

BMI, M = 5D I7.28 & 586 ITTT & GBE =371 J11 26,84 4+ B8 11 457 —248 B05
I5PS, years, M & 5D 1662 £ 10,14 1548 + B.09 527 532 14832841 127 & 9.00 204 J69
With CFS, n (%) 55 (94.8) 37 (Ba1) 1.500 2 53(BL5) 5 (75.0) ABD 502
FIQR, M £ 5D 75.59 & 1534 TLA3 1 14.28 1.056 2 TTAG L 15.48 69.47 & 17.79 2153 A3
Pain (VAS), M £ 5D 808 4 1.27 7.86 1 1.26 91 G7E B4bE 144 7334173 34329 001
TSK, M + 8D 30.07 4+ 755 20,26 + 70 A4 B30 3192 4 689 118 = 7.54 A60 AT
HADS Anxiety, M + SD 1371 & 4.01 11.55 4 4.95 L3128 A23 0 1426 = 179 1203 + 4.52 2436 ANB
HADS Depression, M & 5D 1298 = 4.05 10081 + 49 1349 Kiri) 1242 & 500 079 L AT 1.648 Ao
SF36-FF, M + 5D 3129 £ 1879 4047 + 2166 =2210 080 3105+ 2102 4258 + 1993 =163 011

Note: Stardstically significant effects appear in bold (p £ 0.05). MPP = Multicomponent Physiotherapeutic Program; BML: Body Mass Index; CFS: Chronie Farigue
Syndrome; FIQR: Revised Fibromyalgia Impact Questionnaire; TSK: Tampa Scale for Kineslophobia; HADS: Hospital Anxiety and Depression Scale; 1SPS: Hiness Self-
Perceived Start; SF-PF: Physical Functioning component of the 35-Item Shorn Form Survey,

20% between pre- and post-treatment) in the primary outcome measure
of perceived functional impairment, as determined by FIQR scores.
Though FIBROWALK in the present study yielded a higher rate of re-
sponders (43%) than the initial pilot RCT (30%), which was conducted
during the Spanish lockdown (Serrat, Coll-Omara, et al, 2021), there is
room for considerable improvement. Moreover, greater clinical effects
in FIQR scores (Cohen's d of 0.83 vs 1.13; NNT = 3 vs 2) and a larger
proportion of treatment “responders” were found in the face-to-face
FIBROWALK format (Serrat, Sanabola-Maso, et al . 2021) compared to
the video-based version in the present study (42% vs 51.85%). It is also
important to note that, although online approaches may be less effective
than equivalent face-to-face options, these video-based programs are
highly scalable and have the potential to provide treatment availability
for FM patients who are unable to attend face-to-face sessions.

Furthermore, these telemedicine programs may help reduce healthcare
costs and decongest health system services which are experfencing huge
workload burdens as a result of the current COVID-19 pandemic
[Moman et al., 2019).

Although comparisons in effectiveness between the virtual and face-
to-face formats of FIBROWALK should be evaluated in future RCTs,
many factors may contribute to these apparent differences, including the
feeling of belonging to a group and having regular contact with a ther-
apist, which both have potentially therapeutic benefits. Furthermore, we
cannot rule out that our results would have been better in a patient
sample with less severe symptoms. In this regard, compared to non-
responders in the present study, the responders reported lower pre-
treatment symptom severity. In general, the patients in our sample re-
ported a relatively high degree of pre-treatment functional impairment,




180

KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

M. Serrat ot ol

low degree of perceived physical function, high perceived pain intensity
and a moderate degree of depressive and anxiety symptomatology.
Future studies should evaluate if additional treatment time or tailored
adaptations of FIBROWALK (e.g., adding individual therapy or extra
CBT virtual sessions for those individuals scoring high in anxiety and/or
depression) may work better for those patients with a higher risk of non-
responsiveness. In this regard, evidence-based care has started to move
toward process-based therapies to target core mediators and moderators
based on testable theories, to identify what treatments are most effec-
tive, for whom, why and under what set of circumstances (1 1ofmann &
Hayes, 20019 McCracken, 2020), This change of perspective lrom “one
size fits all” to more individualised reatment may better suit the high
level of complexity that chronic pain conditions, and particularly FM,
present.

Finally, FIBROWALK and MPP showed a relatively low attrition rate
{around 10%). This low rate of dropouts supports the feasibility of these
virtual interventions, A range between 4% and 54% of attrition has been
found with other online interventions in patients with chronic pain
[(Buhrman, Gordh, & Andersson, 2016). The attrition rate In FIBRO-
wuxwulmmmmmepﬂmmmdunsdduﬂn;me
COVID-19 outbreak (38.7%:; Sevror, Coll-Omana, et al., 2021) and even
Immﬂlmﬂxrepnnedlnthzﬁte-m-fmmﬁmnfﬂmpmgmm[ﬂu
24%) (Serrar, Sanabrin-Mazo, et al., 2021), This finding may suggest a
superior ability of the virtual format of the FIBROWALK for engaging
participants who were not able to attend a 12-week face-to-face inter-
vention. The increased adherence and low attrition rate of participants
in the present study could have been due to the high flexibility of the
video-based format, participation through the hospital system from
which they were receiving TAU care, the emphasis at the beginning of
the study about the importance of actively participating in the inter-
vention, and therapist support during the program. Results from the
present study suggest that the virtual interventions of FIBROWALK and
MPP can be effective therapeutic alternatives to classical face-to-face
treatments In tUmes of pandemics and beyond when It comes to spe-
cific logistic barriers, such as timing, difficulties in access to treatment in
remote areas, or other perceived barriers, such as individual's fatigue or
family concillation lssues.

This RCT had several strengths, such as the inclusion of two inno-
vative video-based active treatments that were structurally equivalent,
the relatively large sample size and the reduced number of dropouts.
However, there were several limitations. First, comparisons between the
two intervention groups (FIBROWALK vs MPP) may have been under-
powered, Second, this study was carried out in daily clinical practice in a
specialised tertiary care hospital, Therefore, stricter eligibility criteria
could not be applied. Subjects with certified disability were included in
pur sample. The sample was composed of people with FM with high
impact on daily functioning and relatively long duration of the disease.
Future studies could explore the role of multicomponent interventions in
other settings (e.g. primary care) including less severe patients. Third,
no long-term follow-ups were done, due the fact that the present study
was carried out within usual clinical practice. Future studies should
include long-term follow-ups for assessing the stability of the observed
clinical effects. Fourth, it cannot be confirmed that all subjects viewed
all the videos and performed all the homework, even though they re-
ported compliance in a weekly questionnaire format. Fifth, all outcome
data were patient-reported. No objective functional data were
measured. Though it is common to use patient-reported data to evaluate
FM symptom domains (Outcome Measures in Rheumatology Clinical
Trials; Messe et ol 2009), future studies should include complementary
objective measures. Future studies should also include weekly

patient-reported state measunes to examine the evolution of participants
mmughum Lbemdjimmﬁnfnnly at Ih:mdul‘thtinmnﬁm (e.g.,

warcla-Salv walln, & Boefos 7). Sixth, future
studies should- walum pmmlial sampling bias, whld! are inherent to
any study, including online interventions. Participants with a perceived
low digital competency may have been self-excluded themselves when

WavaAITe:
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initially being told about the virtual nature of the intervention, which
may have undermined the generalizability of our findings. Finally, this
trial was conducted under de COVID-19 pandemic context and after
termination of national lockdowns. Given the well-known negative ef-
fects of these circumstances on mental health and treatment adherence
(e.g., Lipes-Meding et al, 2021), further studies conducted beyond
current pandemic context should be done to evaluate the generaliz-
ability of our findings.

5. Conclusions

This study showed that two video-based multicomponent treatments
including PNE, therapeutic exercise and self-management patient edu-
cation, were clinically effective in improving functional disability, pain
and kinesiophobia compared to TAU only for people with FM.
Furthermore, FIBROWALK, which combined all therapeutic components
of MPP with cognitive restructuring and mindfulness training, was more
effective in reducing anxiety, depressive symptoms and In improving
physical function than MPP or TAU only. The results of this RCT support
the clinical effectiveness of both video-based treatments over usual care
in FM and provide more scientific evidence regarding the increased
benefits of combining physical therapy and psychological techniques in
the management of this highly prevalent and limiting disease.
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Increasing pain neuroscience knowledge by using brief fact sheets: a mixed methods study
0.Abstract

Background/Objectives. Pain Neuroscience Education (PNE) 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 1) to evaluate the usefulness of 9 fact sheets on the neuroscience of
pain translated to Spanish and 2) to analyse the correlation of patients' pain-related knowledge and
their 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 from 10 patients woih fibromyalgia; the second part aims at
evaluating the effectiveness of a new pain neuroscience tool in two formats, written and video-
based among 337 patients with fibromyalgia; and the third part aims at analysing the correlation
between participants' pain neuroscience knowledge and health status. Results. The gualitative
results of the fact sheets suggest a progressive meaningful leamning, 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 health status (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.

1.Introduction

Pain neuroscience knowledge refers to the understanding of the physiological 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, self-monitoring (Moseley & Butler, 2015) and better health outcomes (Camerini et
al., 2013; Musekamp et al., 2019). Due to this reported contribution, pain education is progressively
included in psychological interventions (Albajes & Moix, 2021), physical therapy interventions
{Marris et al., 2018) and in multicomponent treatments (Serrat et al., 2020; Serrat et al., 2021a;
Serrat et al., 2021b) for chronic pain.

Education related to pain biology appeared approximately in the early 2000s as a therapeutic
approach after randomised control trials (RCT) demonstrated it to be of clinical benefit (Moseley &
Butler, 2017). This therapeutic approach was based on pathological model aimed at explaining why
someone is undergoing pain experience. With the advancement of scientific studies, a new approach
framed within the biopsychosocial model known as PNE began to gain ground and scientific
evidence (Moseley & Butler, 2017; Ziegler et al., 2021).

PNE 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). This approach utilises several metaphors to elucidate the neurophysiological processes and
other multidimensional aspects of pain contributing to individuals’ pain experience. The use of PNE
has been associated to reductions in pain, improved function, decreased fear of movement, and less
catastrophizing (Meeus et al. 2010; Moseley 2002, 2003a; Téllez-Garcia et al. 2014; Van
Oosterwijck et al. 2013; Vibe Fersum et al. 2013), and it has proven to be an effective educational
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strategy as a complement of an all-inclusive multidisciplinary programme compatible with a
biopsychosocial model (Louw et al. 2016). In this line, Saracoglu et al. (2020) found that the
combination of PNE, manual therapy (physical therapy delivered with hands) and home exercises
led to significant improvements compared to manual therapy and home exercises together or only
home exercises.

In a qualitative study (Wijma et al., 2016) that delves into the constructs that contribute to a better
patient experience, the alliance with the caregiver, listening, taking time, and providing a clear
explanation were highlighted. New ways of providing education in pain neuroscience are emerging.
These need not always be exclusive of the above aspects but complementary, When looking back at
studies on types of health literacy interventions in general (Bader et al., 2022), it was found that
most of them were video-based, but also written and face-to-face formats. All these forms yielded
optimal results (although to a different degree) and were recommended to be provided in multiple
formats. Heathcote et al. (2019) found mumerous sources of PNE on the internet through the
platform Youtube. Although many publications came from medical professionals, only a 10% came
from a reliable scientific source or medical institution, and only 9 of 17 videos found were
considered to be engaging. A study aimed at evaluating written education about pain neuroscience
outcomes (van Ittersum et al., 2014) found that this did not change perceived symptoms of patients
with FM, catastrophizing or daily life impact of FM. It did show only improvements in beliefs in a
chronic timeline of FM.

With very few language and cultural adaptations available until now (e.g., Muhtr et al., 2021), PNE
materials are scarce, and adequate analyses of these materials seem to be almost nonexistent. One
recent PNE work is the book 'Explain Pain', a guide that has gained increasing popularity among
pain experts. The guide, developed by the Australian researchers Butler and Moseley (2013) after
almost 30 years of experience on PNE tools, was created with the purpose of delivering “self
through neuroscience knowledge™ and it has been studied in approximately 20 RCTs in a population
with chronic pain, most often as a component of a multimodal activity-based rehabilitation
{(Moseley & Butler, 2017). Following the same line of action of 'Explain Pain', The 'Pain
Revolution' non-profit movement (founded by Professor Lorimer Moseley) has recently created 9
fact sheets with the purpose of summarising essential concepts of PNE for pain patients to
comprehend autonomously with a didactic approach (Butler & Moseley, 2017). This new
educational tool represents the work of several years of performance and improvement and, if
useful for increasing pain knowledge among chronic pain patients, may be a suitable easily
transferable tool to be added to existent therapeutic approaches.

Pain education is currently an essential element in any treatment for Fibromyalgia (FM)
(Cunningham & Kashikar-Zuck, 2013), a chronic and complex non-degenerative disease related
mainly to pain, fatigue and sleep afflictions (Bellato et al., 2012),

Developing linguistically adapted materials and assessing their usefulness in specific conditions is
essential before assessing their effect on health status. In this sense, this study aims to evaluate the
usefulness of this compound of 9 fact sheets translated into Spanish among patients with
fibromyalgia. To this end, this work pursues three specific objectives: 1) to analyse patients'
experience of understanding and perceived usefulness of these sheets by patients to increasing pain
knowledge; 2) to evaluate the effects on pain knowledge of two formats os presentation of these 9
sheets (with/without the support of additional professional explanations); 3) to analyse the
correlation between pain knowledge and health status.

2. Methods and Material
2.1 Participants
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A total of 347 participants were recruited from Vall d’Hebron University Hospital - Central
Sensitivity Syndromes Specialised Unit for the quantitative and qualitative research. The
inclusion criteria were: (a) adults <18 years old, (b) to meet the 2010-2011 American
College of Rheumatology (ACR) diagnostic criteria for FM (Segura-Jiménez et al., 2014;
Wolfe et al., 2011; Wolfe et al., 2016) and (c) to be able to understand and agree to
participate in the study. The exclusion criteria were: (a) participating in concurrent or past
RCTs (previous year) and (b) exhibiting comorbidity with severe mental disorders (e.g.,
psychosis) or neurodegenerative diseases (e.g., Alzheimer’s) that would limit the patient’s
ability to participate in the study. Among the 347 recruited participants, 337 participated in
the quantitative and 10 in the qualitative phase.

2.2. Procedure

In an early interview, an outline of the study was provided to FM patients interested in
taking part who meet inclusion and exclusion criteria. Prior to being randomly allocated to
treatments, informed agreement forms were collected, which contained a detailed
description of the features of the interventions. The participants were allocated to the active
groups or control group, using a SPSS v25 randomisation list. The protocol for the RCT
was designed using SPIRIT recommendations and recorded in a clinical studies database
(ClinicalTrials.gov) in accordance with CONSORT guidelines. This study was posted and
registered at Clinicaltrials.gov (NCT04571528).

2. 3 Ethical aspects

Patients were informed that their involvement was voluntary and that they were able to
disengage at any time. The study was carried out in agreement with the ethical standards
set forth in the 1964 Declaration of Helsinki and approved by the hospital's Ethics
Committee (PR(AG)249/2020). Patient data was treated in confidence, guaranteeing that
only the research team has access to this data after recording the name and personal
identity number. The principal investipator has exclusive access to the patient code key,
which, in accordance with current data protection legislation in Spain, was stored in a safe
place.

2.4 Methods
This study is composed of three phases: the qualitative and the quantitative phases and a
single correlation study.
1. First, a qualitative and descriptive analysis in a sample of 10 individuals with FM
was conducted to assess the quality of the fact sheets based on qualitative feedback.
2. Second, a quantitative methodology was used to study the usefulness of pain
neuroscience knowledge of the 9 fact sheets assessing 337 individuals with FM,
and to compare patients' understanding of the fact sheets in the two formats: written
and video-based.
3. Third, acorrelation analysis was carried out between patients' pain neuroscience
knowledge and their health status,

2.4.1 Phase I: Qualitative analysis of the quality of the fact sheets

The aim of this phase was to assess the quality of the fact sheets based on qualitative
feedback.

2.4.1.1.Specific Objectives

-To obtain feedback regarding the structure and content of each fact sheet
-To assess whether the subjects attain adequate knowledge and also have the perception
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of learning.

2.4.1.2 Design

The educational procedure of this phase comprised 11 video sessions. The first and last
sessions were introductory and closure sessions explaining and concluding the purpose of
the research. The following 9 sessions were focused on the fact sheets. Each accorded
day, the educational therapist conducted an online session with each of the 10 subjects
individually. In each session the subject was provided with one fact sheet and given the
task of reading while being connected online with the educational therapist. Following
this, the therapist interviewed the subject to obtain the required feedback and information
about each fact sheet.

The PNE tool, as previously mentioned, consists of 9 fact sheets. Each fact sheet contains
two pages relating to one main concept. The first page introduces the concept, and the
second one cites and summarises important ideas that emerge from the main concept. The
9 main concepts and consequent ideas presented in the fact sheets are based on current
scientific research in pain science and have been selected and structured specifically for
PNE education for chronic pain patients. The fact sheets have been fully developed and
designed by the group Pain Revolution, a pain educator network founded by Professor
Lorimer Moseley, group leader in Body in Mind Research Group from University of
South Australia. Subsequently, the fact sheets have been translated to Spanish by using
the Round-trip translation,

These 9 fact sheets are introduced as follows:

. Pain is always real.

. Learn more about your pain.

. Pain does not equal tissue damage.
. Pain equals protection.

Pain depends on context.

Pain and your Protectometer.

. Your overprotective pain system.

. Retrain your pain system.

. Being proactive about your pain.

S0~ L b

2.4.1.3.Qualitative Analysis

The 10 subjects responded to the semi-structured interview about the fact sheets which
provided data for the final interpretation. Questions and answers were clustered in four
categories: 1) format and presentation; 2) personal contribution of the content; 3)
perception of learning; 4) content-related questions. The first category is related to any
aspect related to the design of the fact sheets: the appearance and format of the text, the
illustrations and the layout. The second category included four questions referring to the
contribution of the content: new concepts, already known concepts, most important
concepts and concepts that have not been understood. The third category incorporated
four straightforward questions regarding perception of learning, perception of changing
pain-related beliefs, perceptions of possible change in pain-related behaviours, and
whether they would recommend each fact sheet. Finally, in the fourth category, subjects
were asked to answer the questions of the KNAP-S that corresponded to each fact sheet,
These questions were answered again in the final session using the KNAP-S,
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During the online sessions, a verbatim transcription was conducted. Based on this, the
collected data was carried out via the following steps: a) identification of relevant aspects
in the interviews; b) classification and analysis from the four different categories: format
and presentation, contribution of the content, perception of leaming and content-related
questions c) analysis of each category and comparison of participants’ answers.

2.4.1.4 Results

In the midst of the 10 participants recruited for this qualitative analysis, two were
and eight women, and they were between 40 and 63 years old (the average age was 56.6).
Educational level ranged from secondary to higher education. Time of diagnose ranged
from 4 to 20 years. Only 2 of the 10 subjects presented comorbidity with other
conditions, only 3 people had at some stage received specialised treatment for FM and
only 1 person had previously received some kind of PNE.

The average registered time taken o read the fact sheets during the online session was 4
minutes for each fact sheet (ranging from 3 to 5 minutes). The qualitative analysis
follows the four categories above mentioned to record participants' feedback: format and
presentation, perception of personal contribution, perception of leaming, content-related
questions.

Regarding format and presentation (first category), all participants found the
configuration of the PNE in sheets very useful and entertaining. Overall, the design and
layout was described as helpful and the illustrations made the readings more enjoyable;
only two participants found them confusing or unnecessary most of them.

When researching whether a personal contribution of the content was perceived (second
category), at some stage all participants detected a shift of paradigm and a conceptual
change in pain. A few of them verbalised being surprised by the statement “it even help
you make a full recovery over time” on the second sheet, and confessed feeling more
hopeful after reading the eighth sheet along with the “retrain your pain system”. Only one
subject maintained a sceptical position regarding the possibility of being able to reduce
pain through the fact sheets suggestions.

Several doubts arose about the content during the sessions, but these were not answered
at that moment to perceive their actual learning process, but were discussed at the last
session of closure. Participants solved some questions they had themselves during the
sessions, but repeated some others after completing the KNAP-S in the final session.
These were related to concepts such as bioplasticity, non-tissue factors, protectometre
and nociceptive. In addition, most of the subjects manifested disagreement with the
mention of working with a health professional as their “pain coach” as they all felt that
most doctors had not understood their pain. When the subjects were asked for possible
behavioural changes after reading the content, most common answers were maintaining
or increasing movement, keeping updated about scientific pain-related findings, looking
for factors that reduce or aggravate danger perception, and looking for a professional able
to help them and understand their pain.

In relation to participants' perception of learning (third category), when we asked in
relation to each sheet whether they had learned something new or whether the sheet had
led them to think differently about their pain, discordant responses arose among the
subjects: 6 of them assented overall in all fact sheets, and 4 subjects denied learning
anything new for the first two or three fact sheets. However, three subjects did state that
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although the information was not at all new for them, it was helpful to confirm what they
already knew. Furthermore, these subjects changed their mind over the course of the
sessions, and they did perceive new leamnings as the sessions progressed. Overall, all
participants stated that they would recommend all the sheets to other people in the same
health situation, although they did suggest some clarifications in specific aspects.

Considering the general impressions of each sheet according to the 10 participants, it
seems that the 7™ sheet, which refers to the overprotective, pain system, would be the
most difficult and confusing one, due to a greater amount of information. The 5™ sheet
wotuld be the easiest and most understandable sheet (biological, psychological and social
aspects of pain), and the 4® and 6™ sheets were perceived as the most interesting. These
two last sheets refer both to the concept of protection. Owverall, it would seem that
subjects do understand and perceive that psychological and social aspecis also influence
pain, the concept of a system that works as a protection would be perceived as an
interesting explanation, and they find it more complex to comprehend that persistent pain
equals to overprotection.

Regarding specific content-related questions (4™ category), these were asked twice; first
the questions corresponding to each sheet were asked after the sheet had been read, and
the whole questionnaire was answered again on the last day. Only two participants failed
to answer more accurately, while the remaining eight responded equally well or better.
There were fewer ‘I don’t know' answers the second time the S-KNAP was done,
although all of them them gave at least two wrong answers. Finally, at the end of the fact
sheets, 4 participants gave 3 or fewer wrong answers, 3 participants gave 7 or 8 wrong
answers and 2 participants gave 12 out of 26 wrong answers.

When comparing perception of learning to actual learning, a relation between perceived
change of beliefs and KNAP-S results was found. Participants that expressed having
learned or changed specific contents scored higher in the KNAP-S at the final session.

2.4.1.5 Discussion

This study aimed at deepening into providing a qualitative and descriptive analysis based
on 10 different participants' feedback. The results of the study are significantly robust:
the feedback received from the participants has been generally positive and their actual
leaming corresponds to their perception of leaming.

Studying and analysing PNE tools through quantitative and qualitative research
contribute to standardising PNE tools. Identifying specific elements by which patients
can achieve significant shift in beliefs, behavioural changes and overall pain-related
symptoms management is essential to meet an agreement of required and essential PNE
content. A qualitative analysis provides personal feedback but also the possibility of
analysing whether the patients' perception of leaming after reading the tool is consistent
with actual learning. Certainly, the present qualitative results suggest a progressive
(perceptual and actual) meaningful learning, along with a change of beliefs in pain-
related aspects. Meaningful leaming refers to the learned knowledge that is completely
understood by the person, and the person understands how to relate this new information
to old information, thus enabling further comprehension (Ausubel, 2000). Meaningful
learning is an indispensable element to pursue when developing new PNE tools and, for
this reason, this study might offer insight (through feedback) on how to improve this
tool: several suggestions that arose among participants might be very useful for this task.
With this in mind, a quantitative evaluation with 337 subjects validates the tool and
confirms its effectiveness in a large and representative sample.
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2.4.2 Phase I1: Quantitative Study

This phase was conducted using a three-arm controlled design: one control group
(without receiving any PNE tool) and two active groups that were provided with the fact
sheets in two different formats. Both active groups were assessed to measure pain
neuroscience knowledge after having had access to the fact sheets.

2.4.2.1 Specific Objectives

-To compare pain neuroscience knowledge among two active groups that were provided
with the 9 fact sheets and a control group that was not provided with any material.

-To compare pain neuroscience knowledge between two different formats (written and
video-based).

2.4.2.2 Design
The two separated active groups received the PNE content of the fact sheets in two
different formats: written and video-based. One group received the 9 fact sheets by email
{(written) and the other group received by email a link to an explanatory video of the fact
sheets (video-based),

The written group that received the fact sheets via email were also provided with
instructions regarding the content and the procedure on how to read the content
Instructions suggested reading the fact sheets at their own pace and conscientiously to
fully understand the content. The participants in the video-based group were explained
the fact sheets via an informative video. The video lasted one hour approximately and
consisted of a presentation with a view and explanation of the fact sheets. Both groups
were given one week to understand their content and were provided with a link to access
the KNAP-S based on the fact sheets to measure pain neuroscience knowledge. For
access to the fact sheets, please contact the authors of the original version.

2.4.2.3 Control Group (CG)

Participants allocated to the control group did not receive any PNE content but had basic
information and usual pharmacological treatment and were asked to answer the KNAP-S
at the same time as both the two active groups.

2.4.2.4 Measure

The Knowledge and Attitudes of Pain Questionnaire Spanish version (KNAP-S)
(Beetsma et al, 2020) was used to assess pain neuroscience knowledge. This
questionnaire comprises two main sections: the first section is related to the knowledge
acquired after reading and explaining the fact sheets, and the second section consists of 4
questions aimed at providing feedback about the learning process. The first section
encompasses 26 items which are used to measure acquired knowledge by the subjects
after being provided with the 9 fact sheets content. The 26 multiple choice questions are
answered with: frue, false and [ don't know. Total scores can range from 0 to 26. Some of
the items respond to reverse score, such as 1, 5, 7, 8, 10, 12, 14, 20, 22, 25, 26. This tool
has been recently developed and has been translated for use in this study. Therefore, the
Spanish version was for the first time evaluated in the present study.

2.4.2.5 Statical Analysis
A comparative study was conducted with the Student t test for the results of the three

groups.
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2.4.2.6 Results

Significant differences in pain neuroscience knowledge of both PNE groups were found
compared to the control group. When comparing both PNE groups, differences were not
significant (Table 1).

oG video- | Written | O vs video-based O vi Writlen video-based vi Written
Mean | hased (SDy
(5D (5D
Fip) _ o
' d | p |GSWCD| 4 | p |OS%WCD 4 | p | (5%CD
KNAP- | [1.85+ | 16902 | 16244 | 2958 5.05 000 | 33w | 404 D000 | 266080 | LG62 100D | -1.086 10
5 4.82 513 5.52 {000y 6776 6.122 2410

Table 1. Differences between written, video-based and control groups.
2.4.2.7 Discussion

This study aimed at analysing the usefulness of the 9 fact sheets based on PNE in two
different formats (written and video-based) among 337 participants. 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.

The effective comprehension of the fact sheets achieved by all subjects is consistent with
favourable results in FM patients from other studies (Van Oosterwijck et al., 2013).
Regarding studies related to specific PNE formats, the results of the present study show
discordance. In contrast to the study around scientifically based videos found on the
online platform Youtube (Heathcote et al., 2019), the video-based format through a video
in the present study does show an engaging effect among subjects. In relation to the
written format, a favourable change in the subjects' leaming was also perceived after
reading the material. Considering the learning obtained, its relationship with a change in
clinical aspects such as perceived symptoms, catastrophizing or improvement of the
impact of FM could be subsequently evaluated for comparison with other studies (van
Ittersum et al., 2013)

The effective use 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. For example, circumstances 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. Moreover, in both cases, having a validated PNE tool adapted to the specific
population in terms of culture and language is a key element in clinical contexts where
professionals’ knowledge of pain neuroscience is limited. Another possible function
attributable to the fact sheets is its usefulness in preventive medicine. Offering this tool to
promote pain health among patients could lead to a reduction in disease impact and even
clinical improvements. Along these lines, other studies have also evaluated and validated
the effectiveness of medical educational materials for patients (Hirsh et al., 2009).

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. Based on the present
validation, correlation studies between the level of knowledge acquired and cognitive or
behavioural changes could also be carried out.
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2.4.2.8 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.

2.4.3 Phase 111: Correlation between patients’ pain neuroscience knowledge and health status

This work aims at analysing the relationship between participants’ pain neuroscience
knowledge and health status after completing the multicomponent treatment for FM
FIBROWALEK.

2.4.3.1 Study objectives
-Correlation between patients’ pain neuroscience knowledge and health status,
2.4.3.2 Participants

The data collected though the 337 participants recruited in the Phase | were used for this
part.

2.4.3.3 Design

All 337 participants from the Phase I, after being provided with the fact sheets (in both
formats written and video-based) participated in the multicomponent treatment for FM
FIBROWALK (PNE, Therapeutic Exercise and Cognitive-behavioural Therapy) and
completed questionnaires to measure functional impairment, physical functioning, anxiety,
depression symptoms and kinesiophobia, and the KNAP-S to measure patients' pain
neuroscience knowledge.

2.4.3.4 Study measures
The Knowledge and Attitudes of Pain Questionnaire Spanish version (KNAP-5) was used
to measure pain neuroscience knowledge.

The Revised Fibromyalgia Impact Questionnaire (FIQR) assesses three dimensions:
physical functioning, overall impact and intensity of the symptoms. The tool gathers
information regarding the previous week from patient reporis, clinical observations and
functional status instruments and it encompasses 21 items with a numerical rating scale
(from 0 to 10). Total scores fluctuate from 0 to 100, with a score of 100 indicating greater
impact of FM. The Spanish version has been proven to have a satisfactory internal
consistency (o= 0.93) and acceptable tesi-retest reliability (r = 0.84) (Luciano et al., 2013).

The Hospital Anxiety and Depression Scale (HADS) measures levels of anxiety and
depression. Despite the fact there are many questionnaires for assessing depression and
anxiety, the HADS has been considered useful in evaluating fibromyalgia (Pascual Lopez et
al., 2004). This tool encompasses seven items related to both dimensions (depression and
anxiety), from which each responds on a Likert scale ((-4). Total scores fluctuate from 0 to
21, with a score of 21 indicating greater severity of symptoms. The Spanish version has a
satisfactory internal consistency for anxiety (alfa= 0.83) and for depression (alfa= 0.87)
(Vallejo et al., 2014).

The Tampa Scale for Kinesiophobia (TSK) measures kinesiophobia (Miller et al., 1991).
This scale is compounded by 11 items that can be responded with a 4-point Likert scale
(from 0 to 11). Total scores of this questionnaire can range from 11 to 44: higher scores
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indicate greater fear of movement and pain. The Spanish version shows presents internal
consistency (alfa=0.79) (Gémez et al., 2011); in our sample, alfa= 0.90.

The physical functioning element of the 36-Item Short Survey (SF-PF) (Ware &
Sherbourne, 1992) measures physical functioning. The subscale incorporates a total of 10
items, with a 3-point Likert scale answer format. Total scores are converted in order that
score range from 0 to 100: higher scores indicate superior physical functioning. The
Spanish version presents adequate internal consistency (alfa =0.94) (Alonso et al., 1995); in
our sample, alfa =0.86.

2.4.3.5 Statistical Analyses

The Pearson correlation coefficient was used to measure the linear correlation between
patients' pain neuroscience knowledge and patients' health status (functional impairment,
physical functioning, anxiety, depression symptoms and kinesiophobia.).

2.4.3.6 Results

In Table 2 the correlation analysis between pain neuroscience knowledge and health

outcomes is presented. Health outcomes are measures with functional impairment, physical
functioning, anxiety, depression symptoms and kinesiophobia.

Functional | Anxiety ' Depression | Physical

_ | | Impairment | Symptoms |Functioning| Kinesiophobia
i KNAP-S C Pearson =344 =223 -.303 340 -573
' p .000 000 000 000 | 000

Table 2. Correlational analysis for pain neuroscience knowledge and health status.

There is a significant correlation between pain neuroscience knowledge and health
outcomes: functional impairment, physical functioning, anxiety, depression symptoms and
kinesiophobia (Table 2).

2.4.3.7 Discussion

This study aimed at analysing the relationship between participants' pain neuroscience
knowledge and health status. The results of the study are significantly robust: there is a
correlation between pain neuroscience knowledge and all the study outcomes,

In terms of the significant influence of PNE on health status in FM, these results are
consistent with previous research. The significant relationship between cognitive aspects
and pain shown in this study is consistent with the bidirectionality between these two
elements shown in another research (Lazaridou et al., 2017; Villemure and Bushnell, 2002).
Furthermore, this is not only present when participants were provided with PNE but also
with the CG. Therefore, this study contributes towards the progress in the study of pain
understanding's influence on several pain-related variables.

5.5.7 Limitations

Limitations of this research include the fact that this is the first time the KNAP-5 has been
used. Therefore, a validation of the KNAP-S is suggested in order to be able to use it also in
both clinical and research settings. Also, more research of the fact sheets in other languages
should be carried out to extrapolate results. Another limitation is that evaluation of previous
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participants' pain neuroscience knowledge was not collected, therefore previous knowledge
might influence the KNAP-S results after being provided with the fact sheets. Nevertheless,
this was computed through the control group that was not provided with any PNE content.

3. General Conclusions

1) The feedback received from the 10 FM subjects was positive and perception of learning
corresponded with actual leaming.

2) This study provides the Spanish validation of a new PNE tool with two different formats: written
and video-based for clinicians working with FM patients.

3) A significant correlation between patients' pain neuroscience knowledge and health status was
found.

Further quantitative and qualitative research is required to enhance PNE for research and all clinical
settings and contexts.




196

KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

References
Albajes K, Moix J. Psychological Interventions in Fibromyalgia: An Updated Systematic Review.
Med J Clin Psychol. 2011 Apr; 9(1). hitps:/doi.org/10.6092/2282-1619/mjcp-2759

Ausubel, D.P. (2000), The acquisition and reiention of knowledge: a cognitive view, Kluwer
Academic Publishers, ISBN

Bader, M., Zheng, L., Rao, D., Shiyanbola, O., Myers, L., Davis, T., ... & Assaf, A. R. (2022).
Towards a more patient-centered clinical trial process: A systematic review of interventions
incorporating health literacy best practices. Contemporary Clinical Trials, 106733,

Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, Bonasia DE, et al. Fibromyalgia syndrome:
etiology, pathogenesis, diagnosis, and treatment. Pain Res Treat. 2012 Nov;426130. doi:
10.1155/2012/426130. Epub 2012 Nov 4. Erratum in: Pain Res Treat. 2013;2013:960270. PMID:
23213512; PMCID: PMC3503476.

Berkman, N. D, Sheridan, 8. L., Donahue, K. E., Halpern, D. J., & Crotty, K. (2011). Low health
literacy and health outcomes: an updated systematic review. Annals of internal medicine, 155(2),
97-107.

Beetsma, A. J., Reezigt, R. R., Paap, D., & Reneman, M. F. (2020). Assessing future health care
practitioners’ knowledge and attitudes of musculoskeletal pain; development and measurement
properties of a new questionnaire. Musculoskeletal Science and Practice, 50, 102236.

Camerini, L., Camerini, A. L., & Schulz, P. 1. (2013). Do participation and personalization matter?
A model-driven evaluation of an Internet-based patient education intervention for fibromyalgia
patients. Patient education and counseling, 92(2), 229-234,

Cunningham, N. R., & Kashikar-Zuck, S. (2013). Nonpharmacological treatment of pain in
rheumatic diseases and other musculoskeletal pain conditions. Current rheumatology reporis,
15(2), 1-8.

Heathcote, L. C., Pate, . W., Park, A. L., Leake, H. B., Moseley, G. L., Kronman, C. A., ... &
Simons, L. E. (2019). Pain neuroscience education on YouTube. PeerJ, 7, e6603.

Hirsh, D., Clerehan, R., Staples, M., Osbome, R. H., & Buchbinder, R. (2009). Patient assessment
of medication information leaflets and wvalidation of the Evaluative Linguistic Framework
(ELF). Patient education and counseling, 77(2), 248-254.

Kippen, P. J., Domer, T. E., Stein, K. V., Simon, J., & Crevenna, R. (2018). Health literacy, pain
intensity and pain perception in patients with chronic pain. Wiener Klinische Wochenschrift, 130(1),
23-30.

Louw, A., Zimney, K., Puentedura, E. J.,, & Diener, . (2016). The efficacy of pain neuroscience
education on musculoskeletal pain: a systematic review of the literature. Physiotherapy theory and
practice, 32(5), 332-355.

Mackey, L. M., Blake, C., Squiers, L., Casey, M. B., Power, C., Victory, R, ... & Fullen, B. M,
(2019). An investigation of healthcare utilization and its association with levels of health literacy in




EFFECTIVENESS OF TWO TREATMENT COMPONENTS FOR FIBROMYALGIA:
COGNITIVE RESTRUCTURING AND MINDFULNESS COMBINATION, AND PAIN NEUROSCIENCE EDUCATION 197

individuals with chronic pain. Musculoskeletal Care, 17(2), 174-182.

Marris, D., Theophanous, K., Cabezon, P., Dunlap, Z., & Donaldson, M. (2021). The impact of
combining pain education strategies with physical therapy interventions for patients with chronic
pain: A systematic review and meta-analysis of randomized controlled trials. Physiotherapy Theory
and Practice, 37(4), 461-472.

Meeus, M., Nijs, J., Van Oosterwijck, J., Van Alsenoy, V., & Truijen, 5. (2010). Pain physiology
education improves pain beliefs in patients with chronic fatigue syndrome compared with pacing
and self-management education: a double-blind randomized controlled trial. Archives of physical
medicine and rehabilitation, 91(8), 1153-1159.

Moseley, L. (2002). Combined physiotherapy and education is efficacious for chronic low back
pain. Australian journal of physiotherapy, 48(4), 297-302.

Butler, D. 5., & Moseley, G. L. (2013). Explain Pain 2nd Edn. Noigroup publications.

Moseley, G. L., & Butler, D, S. (2015). Fifteen years of explaining pain: the past, present, and
future. The Journal of Pain, 16(9), 807-813.

Moseley GL, Butler DS Explain pain supercharged. Adelaide: Noigroup publications; 2017,

Mukhtar, N. B., Meeus, M., Gursen, C., Mohammed, J., Dewitte, V., & Cagnie, B. (2021).
Development of culturally sensitive pain neuroscience education materials for Hausa-speaking
patients with chronic spinal pain: A modified Delphi study. PloS one, 16(7), e0253757.

Musekamp, G., Gerlich, C., Ehlebracht-Kénig, 1., Dom, M., Héfter, A., Tomiak, C., ... & Reusch,
A, (2019). Evaluation of a self-management patient education programme for fibromyalgia—results
of a cluster-RCT in inpatient rehabilitation. Health Education Research, 34(2), 209-222.

Saracoglu I, Arik MI, Afsar E, Gokpinar HH. The effectiveness of pain neuroscience education
combined with manual therapy and home exercise for chronic low back pain: A single-blind
randomized controlled trial. Physiother Theory Pract. 2020 Aug 19:1-11. doi:
10.1080/09593985.2020.1809046. Epub ahead of print. PMID: 32812478.

Segura-Jiménez V, Aparicio VA, Alvarez-Gallardo IC, Soriano-Maldonado A, Estévez-Lépez F,
Delgado-Fernindez M, et al. Validation of the modified 2010 American College of Rheumatology
diagnostic criteria for fibromyalgia in a Spanish population. Rheumatology (Oxford). 2014
Oct;53(10):1803-11. doi: 10.1093/theumatology/keul 69. Epub 2014 May 14. PMID: 24829222,

Serrat, M., Almirall, M., Musté, M., Sanabria-Mazo, J. P., Feliu-Soler, A., Méndez-Ulrich, I. L., ...
& Sanz, A. (2020). Effectiveness of a multicomponent treatment for fibromyalgia based on pain
neuroscience education, exercise therapy, psychological support, and nature exposure (NAT-FM):
A pragmatic randomized controlled trial. Jowrnal of clinical medicine, %(10), 3348,

Serrat, M., Coll-Omafia, M., Albajes, K., Solé, 5., Almirall, M., Luciano, J. V., & Feliu-Soler, A.
(2021). Efficacy of the FIBROWALK Multicomponent Program Moved to a Virtual Setting for
Patients with Fibromyalgia during the COVID-19 Pandemic: A Proof-of-Concept RCT Performed
Alongside the State of Alarm in Spain. International journal of environmental research and public
health, 18(19), 10300,




198

KLARA ALBAJES EIZAGUIRRE
DOCTORAL THESIS

Serrat, M., Sanabria-Mazo, J. P., Almirall, M., Musté, M., Soler, A. F., Méndez-Ulrich, J. L., ... &
Luciano, J. V. (2020), Effectiveness of a Multicomponent Treatment based on Pain Neuroscience
Education, Therapeutic Exercise, Cognitive Behavioural Therapy, and Mindfulness in Patients with
Fibromyalgia (FIBROWALK study): A Randomized Controlled Trial,

Serensen, K., Pelikan, J. M., Réthlin, F., Ganahl, K., Slonska, Z., Doyle, G., ... & Brand, H. (2015).
Health literacy in Europe: comparative results of the European health literacy survey (HLS-EU).
European journal of public health, 25(6), 1053-1058,

Téllez-Garcia, M., de-la-Llave-Rincén, A. 1., Salom-Moreno, J., Palacios-Cefia, M., Ortega-
Santiago, R., & Fernindez-de-Las-Pefias, C. (2015). Neuroscience education in addition to trigger
point dry needling for the management of patients with mechanical chronic low back pain: a
preliminary clinical trial. Journal of bodywork and movement therapies, 193), 464-472.

van Ittersum, M, W., van Wilgen, C. P,, van der Schans, C. P., Lambrecht, L., Groothoff, J. W., &
Nijs, J. (2014). Written pain neuroscience education in fibromyalgia: a multicenter randomized
controlled trial. Pain practice, 14(8), 689-700.

Van Qosterwijck J, Meeus M, Paul L, De Schryver M, Pascal A, Lambrecht L, et al. Pain
physiology education improves health status and endogenous pain inhibition in fibromyalgia: a
double-blind randomized controlled trial. Clin J Pain. 2013 Oct;29(10):873-82. doi:
10.1097/AJP.0b013¢31827cTa7d. PMID: 23370076.

Vibe Fersum, K., O'Sullivan, P., Skouen, J. 5., Smith, A., & Kwvile, A. (2013). Efficacy of
classification- based cognitive functional therapy in patients with non- specific chronic low back
pain: A randomized controlled trial. European journal of pain, 17(6), 916-928,

Wijma, A. J., Speksnijder, C. M., Crom-Ottens, A. F., Knulst-Verlaan, J. C., Keizer, D., Nijs, 1., &
van Wilgen, C. P. (2018). What is important in transdisciplinary pain neuroscience education? A
qualitative study. Disability and Rehabilitation, 40(18), 2181-2191.

Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Hiuser W, Katz RL, et al. 2016 Revisions to
the 2010/2011 fibromyalgia diagnostic criteria. Semin Arthritis Rheum. 2016 Dec;46(3):319-329.
doi: 10.1016/j.semarthrit.2016.08.012. Epub 2016 Aug 30. PMID: 27916278.

Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Hiuser W, Katz RS, et al. Fibromyalgia
criteria and severity scales for clinical and epidemioclogical studies: a modification of the ACR
Preliminary Diagnostic Criteria for Fibromyalgia. J Rheumatol. 2011 Jun:38(6):1113-22. doi:
10.3899/jrheum. 100594. Epub 2011 Feb 1. PMID: 21285161.

World Health Organization. (2009). Background Note: Regional Preparatory Meeting on Promoting
Health Literacy.Recuperado de http:/fwww, un.
orglen/ecosoc/newfunct/pdfichinameetinghealthliteracybackgroundpaperv2. pdf.<

Ziegler, A. M., Minkalis, A. L., Langdon, E. R., & Vining, R. (2021). Learning the neurobiology of
pain: A scoping review of pain education from an instructional design perspective. Patient
Education and Counseling.




EFFECTIVENESS OF TWO TREATMENT COMPONENTS FOR FIBROMYALGIA:
COGNITIVE RESTRUCTURING AND MINDFULNESS COMBINATION, AND PAIN NEUROSCIENCE EDUCATION 199










	_GoBack1
	Agraïments 
	ABBREVIATIONS
	ABSTRACT
	1. INTRODUCTION
	1.1 Fibromyalgia
	1.2 Psychosocial factors in pain
	1.3 Pain processing: Learning mechanisms and expectancies
	1.4 Neurobiology of pain
	1.5 Current treatments for FM
	1.5.1 Pharmacotherapeutic approaches
	1.5.2 Non pharmacotherapeutic approaches
	1.5.2.1 Psychological interventions
	1.5.2.2 Pain Neuroscience Education


	1.6 Effectiveness of non-pharmacological techniques 

	2. THESIS APPROACH AND OBJECTIVES
	2.1 Thesis approach
	2.2 Objectives
	2.2.1 Overall objectives


	3. Fashe I: Systematic Review of psychological Interventions of Fibromyalgia
	3.1 Introduction
	3.2 Method
	3.3 Eligibility Criteria
	3.4 Study Evaluation
	3.5 Results
	3.6 Discussion
	3.7 Conclusions
	3.8 Scientific Production: Published Articles
	3.8.1 Reference 
	3.8.2 Data of the Journal
	3.8.3 Abstract
	3.8.4 Access
	3.8.5 Article


	4. Phase II: Cognitive restructuring and mindfulness training combination effectiveness
	4.1 Introduction
	4.2 Methods
	4.3 Outcome measures
	4.4 Results
	4.4.1 Primary outcome
	4.4.2 Secondary outcome
	4.4.3 Baseline differences between “Responders” and “Non-Responders” to treatment and Number Needed to Treat (NNT)

	4.5 Discussion
	4.6 Conclusions
	4.7 Scientific Production: Published Articles
	4.7.1 Reference:
	4.7.2 Data of the Journal
	4.7.3 Abstract
	4.7.4 Access
	4.7.5 Article 


	5. Phase III: PNE Effectiveness
	5.1 Introduction
	5.2 Methods
	5.2.1 Part I: Qualitative analysis of  a new pain neuroscience tool
	5.2.2 Part 2: Quantitative study to evaluate the effectiveness of this tool in two formats written and video-based
	5.2.3 Part  3: Correlation analysis between patients’ pain neuroscience knowledge and their health status.

	5.3 Discussion
	5.4 Conclusions
	5.5    Scientific Production 
	5.5.1 Abstract 
	5.5.2 Article


	6. GENERAL DISCUSSION
	6.1 	Cognitive restructuring and mindfulness training 
	6.2 Pain Neuroscience Education
	6.3 Cognitive changes as mediating variables
	6.4 Future implications
	6.4.1 Research Implications of other mediator variables : Emotional and Social factors
	6.4.2 Clinical Implications:  The  Psychologists in Multidisciplinary Departments

	6.5 Future research 
	6.6 Research proposals 
	6.7 Limitations

	7. GENERAL CONCLUSIONS 
	References
	Table of Appendix 

	Títol de la tesi: Effectiveness of two treatment components
for fibromyalgia: cognitive restructuring and mindfulness combination, and pain neuroscience education
	Nom autor/a: Klara Albajes Eizaguirre


