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ABSTRACT

A large number of patients suffer from reduced functioning and quality of life due to
longstanding pain. The importance of psychological factors is undisputable and there is
today substantial empirical support for treatments based on cognitive behavior therapy
(CBT). Nevertheless, previous research also illustrates a clear need for improvements.
For example, there is a lack of studies with children and adolescents that are severely
disabled by longstanding pain other than headache. Also, the process by which CBT is
effective is still rather unclear. Recently, developments within CBT, such as Acceptance
and Commitment Therapy (ACT), suggest an approach that, in contrast to reduction or
control of symptoms, promotes acceptance of negative private experiences like chronic
pain and distress. This type of intervention is aimed at improving functioning and
quality of life by increasing psychological flexibility, i.e. the ability to act in alignment
with personal values also in the presence of e.g. pain, fear, and negative thoughts.
Although studies exist, there is an urgent need for randomized controlled trials with
chronic pain patients, especially children and adolescents.

The presented studies were conducted within the development of a clinical model to
improve functioning and quality of life in children, adolescents, and adults with chronic
debilitating pain. The thesis had two general aims. One, to investigate the effectiveness
of an intervention based on values-oriented exposure and acceptance (studies 1, 2, and 4
in the present thesis). Two, to develop and psychometrically evaluate a self-report
instrument designed to assess psychological flexibility in people with chronic pain
(studies 2 and 5).

Initially, an uncontrolled pilot study (study 1) was conducted with adolescents
suffering from chronic idiopathic pain (n=16). Following treatment, large and stable
reductions were seen in e.g. functional disability, pain intensity, and catastrophizing,
with generally large effect sizes.

Study 3 included people with chronic pain and whiplash associated disorders
(WAD) (n=22). Exposure and acceptance delivered in addition to treatment as usual
(TAU) was compared with a control group receiving only TAU. Following the exposure
and acceptance intervention, improvements were seen in all measures but pain intensity,
and these effects were retained seven months following the end of treatment.
Furthermore, significant differences following treatment, in favor of the exposure and
acceptance group, were seen in e.g. pain disability, life satisfaction, fear of movement,
and psychological inflexibility, with moderate to large effect sizes.

In study 4, participants were children and adolescents with chronic idiopathic pain
(n=32). The effectiveness of exposure and acceptance was evaluated by comparing it
with a multidisciplinary treatment approach including amitriptyline (MDT). The
exposure and acceptance group showed large and sustained improvements in all
measures, including functioning, quality of life, and pain intensity, with mostly large
effects sizes. The exposure and acceptance group performed significantly better than the
MDT on e.g. perceived functional ability in relation to pain, kinesiophobia, pain
intensity and pain related discomfort, with moderate to large effect sizes.

Parallel to the treatment evaluations, two studies were conducted to develop and
evaluate an instrument to assess central and discernible components of psychological
flexibility, referred to as the Psychological Inflexibility in Pain Scale (PIPS). In the
development study (study 2), data was collected from pain clinics and patient
organizations (n=203). Based on an original set of 38 items, principal component



analyses suggested a two-factor solution with 16 items, showing adequate internal
consistency and concurrent criterion validity.

In study 5, participants were recruited from a patient organization for people with
WAD (n=611). Exploratory and confirmatory factor analyses resulted in a two-factor
solution with 12 items, illustrating good reliability and validity. Only items that were
retained in both studies 2 and 5 were included in the final version of the instrument.
Furthermore, hierarchical regression analyses illustrated that PIPS explained a
significant amount of variance in e.g. pain, work absence, life satisfaction, disability,
depression, and kinesiophobia.

In conclusion, despite some methodological limitations, the treatment evaluations
indicate the effectiveness of the exposure and acceptance intervention, and suggest that
it may be superior to TAU only, as well as to a multidisciplinary program including
amitriptyline. Furthermore, data from two measurement development studies suggest
that PIPS can be used as a reliable and valid measure to assess key components in
psychological inflexibility in people with chronic pain. More studies are needed to
confirm these findings; especially larger scale randomized controlled trials.



SUMMARY IN SWEDISH/SAMMANFATTNING PA SVENSKA

Trots O0kad kunskap om smirta och behandling utgor patienter med langvarig
handikappande smirta fortfarande en betydande del av sjukvarden. Likemedel och
andra symptomreducerande atgdrder har ofta ingen, eller mycket kortvarig, effekt.
Patientens egna strategier innefattar vanligtvis att undvika situationer som associeras
med en risk for Okad smirta, vilket pa sikt tenderar att medfora betydande
begrinsningar utan nagon egentlig forbdttring av smidrttillstdndet. Kognitiv
beteendeterapi (KBT) har successivt kommit att framsta som en verksam
behandlingsmodell, men metoden behdver vidareutvecklas och det empiriska underlaget
forstiarkas. Behandlingsstudier med barn och ungdomar efterfragas, och dessutom
behovs studier som tydliggor vilken eller vilka som &dr de verksamma komponenterna i
framgéangsrika behandlingar baserade pa KBT. Pa senare tid har formagan att acceptera
smirta och obehag lyfts fram som en betydelsefull komponent i hanteringen av smérta
och relaterat obehag. Studier har exempelvis visat att acceptans bidrar till mindre
smirtrelaterad oro, nedstdamdhet, fysiska och sociala begriansningar och ligre smairta.
Inom Acceptance and Commitment Therapy (ACT), en utvecklad variant av KBT,
foresprakas acceptans som en del av arbetet med att oka aktiviteter som upplevs
virdefulla men som har undvikits darfor att de medfort smirta eller annat obehag. En
ACT-orienterad intervention bygger pa exponering och acceptansstrategier, i syfte att
forbittra funktionsformdga och livskvalitet genom att Oka patientens psykologiska
flexibilitet (definierat som formagan att agera konstruktivt i linje med personliga vérden
och langsiktiga mal, dven i nédrvaro av distraherande smiirta eller obehag). Ett begrinsat
antal ACT-studier med smértpatienter har tidigare genomforts, men det finns ett stort
behov av randomiserade kontrollerade studier (RCT). Dessutom saknas studier som
utvirderat effekten av ACT som behandling for barn och ungdomar, sirskilt med
langvarig smiirta.

Avhandlingen innefattar fem olika delarbeten vilka genomfordes inom ramen for
utvecklandet av en klinisk behandlingsmodell for patienter med langvarig
handikappande smirta. De ingaende studierna hade tva Overgripande syften, att
utvirdera effekten av en intervention baserad pa exponering och acceptansstrategier
(studie 1, 3 och 4) samt att utveckla och utvirdera ett nytt frageformulér for att mita
psykologisk flexibilitet (studie 2 och 5).

Den forsta behandlingsutvirderingen (studie 1 i avhandlingen) var en pilotstudie
med ungdomar som remitterats till Smértbehandlingsenheten vid Astrid Lindgrens
Barnsjukhus pa grund av langvarig, svarbehandlad och handikappande smirta (n=16).
Betydande och bestaende forbittringar i funktionsféormaga, smértintensitet, skolnidrvaro
och katastrofiering uppnaddes efter behandlingen. Resultaten bestod 6 manader efter
avslutade behandling och effektstorlekarna var 6verlag stora.

I studie 3 rekryterades deltagarna fran en patientforening for personer med
whiplashassocierade besvir (WAD) (n=22). Alla deltagarna i studien fortsatte med
pagdende sedvanliga sjukvardskontakter (TAU), och randomiserades till en av tva
grupper: exponering och acceptansintervention som ett tillagg till TAU eller enbart
TAU. Deltagarna i den grupp som fick exponering och acceptansinterventionen
forbittrades i alla utfallsmatt utom smirtintensitet. Efter avslutad behandling fanns
signifikanta skillnader mellan grupperna till exponering och acceptansgruppens fordel,
bland annat avseende funktionsformaga, livskvalitet, rorelserddsla och psykologisk
flexibilitet (i huvudsak medelstora till stora effektstorlekar).



I studie 4 inkluderades barn och ungdomar med langvarig handikappande smirta vid
Smirtbehandlingsenheten, Astrid Lindgrens Barnsjukhus (n=32). I denna studie
randomiserades patienterna till en exponering och acceptansintervention eller till en
individualiserad multidisciplinér insats inkluderandes amitriptylin (MDT). Exponering
och acceptansgruppen forbittrades signifikant till f6ljd av behandlingen (mestadels
stora effektstorlekar), och denna effekt bestod 6 manader efter avslutad behandling.
Jamforelsen mellan grupperna visade att exponering och acceptansgruppen forbéttrats
signifikant mer 4n MDT-gruppen i flera variabler (med medelstora till stora
effektstorlekar), bland annat upplevd funktionsformaga relaterat till smirta,
rorelserddsla, smirtrelaterad oro och smirtintensitet.

Parallellt med behandlingsstudierna genomfordes tva olika métinstrumentstudier for
att utveckla och utvirdera ett frageformulidr avsett att mita psykologisk flexibilitet,
kallat Psychological Inflexibility in Pain Scale (PIPS). I den forsta studien (studie 2 i
avhandlingen) konstruerades 38 pastdenden (items) med teoretisk anknytning till
psykologisk flexibilitet. Data samlades in fran smirtkliniker och patientforeningar
(n=203). Materialet analyserades med bland annat principalkomponentanalyser, vilka
indikerade att en tvafaktor 16sning med 16 items var mest limplig. Denna version av
instrumentet uppvisade tillfredstillande reliabilitet och validitet.

I studie 5 genomfordes ytterligare analyser for att utvdrdera instrumentets
psykometriska egenskaper. Data samlades denna gang in fran personer tillhdrandes en
patientforening for personer WAD (n=611). Bade explorativa och konfirmatoriska
faktoranalyser genomfordes. Faktoranalyserna resulterade dven denna gang i en
tvafaktorlosning. I den slutliga versionen av PIPS beholls bara items som kvarstod efter
de statistiska analyserna i bade studie 2 och 5. Antalet items i den sista versionen av
instrumentet uppgick till 12. Reliabiliteten och validiteten for de bada delskalorna var
tillfredsstéllande. Hierarkiska regressionsanalyser visade dven att PIPS forklarade en
betydande del av variansen i de olika kriterievariablerna, exempelvis smirta,
livskvalitet, funktionsformaga, angest och depression.

Sammantaget visar behandlingsstudierna, trots vissa metodologiska brister, att
exponering och acceptansinterventionen kan leda till en pataglig och bestdende 6kning
av funktionsforméga och livskvalitet. Resultaten indikerar dessutom att exponering och
acceptans dr bittre dn savidl sedvanlig behandling (vuxna med WAD), som
multidisciplindrt omhindertagande inkluderande amitriptylin (barn och ungdomar).
Resultaten fran mitinstrumentstudierna indikerar att PIPS har tillfredsstéillande
psykometriska egenskaper och dr ett anvindbart instrument for att méita psykologisk
flexibilitet hos personer med langvarig smirta. Fler studier behdvs for att bekrifta
resultaten fran dessa studier, sirskilt storre randomiserade kontrollerade studier.
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LIST OF DEFINITIONS

Pain
Nociceptive pain

Idiopathic pain

Learning theory

Respondent conditioning

Operant conditioning

Positive reinforcement
Negative reinforcement
Antecedents

Exposure

Pain resulting from a clearly defined noxious
stimulation (tissue damage) that causes activity in the
nociceptive pathways.

Pain in the absence of demonstrable disease and
without evidence of primary metabolic, biochemical,
or structural abnormalities underlying the reported
symptoms.

When a previously neutral stimulus elicit similar
responses as a significant stimulus after repeated
pairings.

When consequences  following a  behavior
(reinforcing or punishing) increase or decrease the
probability that this behavior will be repeated in a
similar situation.

An increase of desired consequences.

A decrease of aversive consequences.

Factors occurring before the behavioral response.

A gradual increase of behaviors previously avoided
(due to negative experiences such as pain and
distress).

Acceptance and Commitment Therapy (ACT)

Acceptance/willingness

Fusion

Defusion

Psychological inflexibility

To notice and acknowledge unpleasant inner
experiences without attempts to change, reduce, or
control them, in order to engage in values-oriented
behaviors.

When negative thoughts and emotions have
excessive or inappropriate impact on behavior, and
behaviors are more guided by inflexible verbal
networks (rules) than actual environmental
contingencies.

To recognize and acknowledge a private experience
for what it is (e.g. a thought is a verbal stimuli
elicited in a certain context, rather than an exact and
fully reliable prediction of the future), without acting
on its content.

The inability to act effectively in accordance with
personal values in the presence of interfering
negative private experiences, such as pain and
distress.
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Values

Workability

An important direction in life (e.g. “being a
supportive friend”) that cannot be obtained (in
contrast to a concrete goal such as “calling my
friends once a week”).

How well a particular strategy works, with regards to
a specified goal such as “no pain” or “valued living”.

Relational Frame Theory (RFT)

Relational responding

Direct learning

Derived learning

Mutual entailment

Combinatorial entailment

Multiple exemplar training

Transf. of stim. functions

Frame of coordination

Frame of opposition

Frame of causation

14

Discriminating (or detecting) relationships between
stimuli.

Learning that occurs following respondent or operant
conditioning (i.e. pairing of stimuli in temporal
proximity, or reinforcement/punishment of a specific
behavior).

A generative process in which abilities to relate
stimuli are obtained without direct training (also
derived relational responding).

Derived learning. The bidirectionality of stimulus
relations. After being directly taught that A is related
to B, it is derived that B is correspondingly related to
A. For example if A is bigger than B, then B is
smaller than A (see Figure 2.1.).

Derived learning. The relationship that exists
between two stimuli (following multiple exemplar
training) based on how they are related to another,
intermediary, stimuli. If A is similar to B, and A is
similar to C, it is derived that B and C are similar
(see Figure 2.1.).

Repeated presentations of the stimuli, with corrective
feedback following the behavioral response (e.g.
reinforcement following a correct response).

When two stimuli are related (e.g. A and B), the
function of one stimuli (A) is based on the other
stimuli (B), and depends upon how A is related to B
(e.g. same as, opposite, larger than).

When two or more stimuli are related with
“sameness”’, and they will elicit similar responses
(through transformation of stimulus functions).

When two or more stimuli are distinguished as
“opposite” (e.g. hot — cold).

Events that are framed based on ideas of cause and
effect. Can be thought of as “if — then” relations. For
example “If I drop the glass, then it will break”, or
“If I go to the party, then I will embarrass myself.”



1. INTRODUCTION

Despite important advances in research and development of chronic pain treatments,
a large number of patients remain debilitated by their condition. Chronic pain is
prevalent and brings about extensive costs due to e.g. increased health care utilization
and productivity loss. For the individual, costs include a significantly reduced quality of
life. Pain can be a repulsive personal experience and the definition of pain as
“unpleasant” may well be seen as an understatement for many patients. Chronic pain is
also a frequently reported problem among children and adolescents. Importantly,
longitudinal studies indicate that this problem may compromise future functioning and
life quality for a portion of these individuals, if not effectively addressed. Thus, in
adults as well as young patients, the high prevalence, economic burden, and personal
suffering associated with chronic pain syndromes are incentives for developing more
effective treatments to improve functioning. Unfortunately, pharmacological as well as
other medical interventions remain to be insufficient or even useless to many patients in
decreasing pain or improving functioning. Thus, given the lack of effective treatments
as well as the chronic character of the symptoms and the disabilities they result in,
interventions aimed at improving self-management appear sound. Previous research
illustrate that interventions based on cognitive behavior therapy (CBT) are particularly
promising for people with disabilities resulting from chronic pain. However, data also
suggest room for improvements.

Traditionally, a main objective in CBT-oriented chronic pain management has been
to reduce or control pain and distress in order to increase physical and social
functioning. Recently, acceptance-based approaches within the CBT paradigm have
received increasing attention as well as empirical support for a variety of different
symptoms, including chronic pain. However, with regards to pain, randomized
controlled trials (RCT) using acceptance-oriented interventions are scarce. In addition,
the vast majority of CBT-studies have been performed with adult patients. This implies
an urgent need to conduct clinical trials based on exposure and acceptance strategies
with patients suffering from chronic debilitating pain, especially children and
adolescents.

The purpose of the present research project was to develop a clinical model for
patients suffering from chronic debilitating pain. More specifically, the initial aim was
to improve the treatment approach for pediatric patients presenting with longstanding
pain without any clear organic etiology. However, due to promising outcome data and
clinical findings, the usefulness of this approach was also investigated with adults. The
thesis contains five different studies. An uncontrolled pilot study was followed by two
RCT’s, one with adults and the other with pediatric patients. Parallel to these treatment
evaluations, an instrument was developed to assess psychological flexibility, the central
construct and hypothesized mechanism of action in this clinical model. Data from two
different samples were collected to investigate the psychometric properties of the
instrument. In the first part of the thesis, background, aims, and methods are presented.
This is followed by summaries of results, methodological limitations and conclusions
for each of the five different studies. In the general discussion, clinical implications of
the studies will be described, as well as some suggestions for future research and
development.
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2.

BACKGROUND

2.1. Pain - a complex psychological experience
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Pain has been defined by the International Association for the Study of Pain as “an
unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage” [113]. As indicated by the definition,
pain is more than a specific sensation. Since the revolutionary work by Melzack and
Wall, it is generally understood as a complex experience which includes both a sensory-
discriminatory aspect as well as affective-motivational and cognitive-evaluative
dimensions [112]. More recent research supports this notion of pain as a particularly
complex phenomenon. Increasingly sophisticated methods such as imaging have
facilitated studies that further emphasize the emotional and motivational dimension of
pain [19].

There are several types of pain, which need to be properly differentiated.
Nociceptive pain is the product of a clearly defined noxious stimulation (tissue damage)
that causes activity in the nociceptive pathways. Thus, a distinction is made between
nociception and pain which, by definition, is a psychological state [113]. Nociceptive
pain can result from various types of traumatic events, such as an injury (acute pain),
surgery (post-operative pain), or a painful medical procedure. Also, nociceptive pain
may be due to an inflammatory process. Neuropathic/neurogenic pain refers to pain
initiated or caused by a lesion or dysfunction in the nervous system [113]. Pain
sometimes persists for longer periods, and may be continuous or recurrent in nature.
Normally, pain is referred to as longstanding or chronic (used interchangeably
throughout the text) when lasting longer than six months [15]. However, a pain duration
of three months is sometimes considered a more adequate cut-off, because pain
persisting beyond this point may signal a poorer prognosis [89,168].

A large proportion of patients with chronic pain experience persistent or recurrent
episodes of pain in the absence of demonstrable disease and without evidence of
primary metabolic, biochemical, or structural abnormalities underlying the reported
symptoms. This is often referred to as “pain syndrome”, ‘“idiopathic pain”, “non-
malignant”, “functional” or “medically unexplained” pain. Despite lack of medical
findings, the patient commonly experiences his or her pain as resulting from tissue
damage (i.e. nociceptive input).

Psychiatric comorbidity is common among people with chronic pain, especially
depression. Studies have indicated that about 20% of people with chronic pain are
depressed [15,88]. Comorbid depression may, in turn, contribute to other problems (e.g.
insomnia) both in adult and young patients [70,168]. Also, substantially higher
prevalence rates of anxiety disorders (e.g. panic disorder, social phobia, PTSD) have
been reported [168].

Whiplash associated disorders (WAD) exemplifies complex chronic pain
syndromes. WAD commonly results from a motor vehicle accident. The term
“whiplash” refers to the back- and forward head movement seen in rear-end collisions
(resembling the crack of a whip) [185], and the term “WAD” emerged to recognize the
variety of problems reported by individuals with persisting symptoms following a
whiplash injury [36]. Although most patients recover from whiplash injuries within
eight weeks [155], 14-42% experience symptoms after the acute phase and develop
WAD [7]. Recent studies indicate that as many as 50% are not fully recovered after 2
years [137]. WAD includes chronic symptoms of neck pain and stiffness, headache, arm



pain and paresthesias, memory and concentration difficulties, fatigue and sleep
problems [155]. Also, a substantial number of patients with persistent symptoms
following a whiplash injury suffer from posttraumatic stress disorder (PTSD) [158,159].
There are few variables that can reliably predict which patients are at risk for
developing WAD [158]. Both causes and consequences of this condition are frequently
debated [143] and the general understanding is that WAD is complex in nature
[157,159] and that a multimodal treatment approach should be recommended [143,190].
However, although WAD is a considerable health problem, the number of empirically
supported treatments for this group remains limited [143]. Neither is there sufficient
knowledge available regarding mechanism(s) of change in successful multimodal
interventions for WAD [190].

2.2. Prevalence and economic aspects of chronic pain

There are numerous studies describing the prevalence and incidence of chronic pain
in adults, and although differences exist it appears as if chronic pain affects 20% to 30%
of the adult population in Western countries [191]. In Sweden, studies with adults have
shown prevalence rates between 40 and 65% [14,44]. Recently, in an extensive study by
Breivik and colleagues, information regarding chronic pain was collected from several
European countries [15]. The prevalence rates ranged from 12% to 30% (18% in
Sweden). Participants with pain persisting more than six months were interviewed to
further assess severity and impact on daily living. Results showed that, among 4839
participants with chronic pain, 34% described pain as severe, 46% suffered from
constant pain, 61% were less able or unable to work, and 21% were diagnosed with
depression due to pain. Furthermore, two-thirds were taking prescribed medication and
40% said that they were not satisfied with the effects of treatment.

Pediatric pain has gained increasing attention in recent years. Epidemiological
studies have shown frequent occurrence of pain among youths [132]. Of particular
concern is the high prevalence of pediatric longstanding pain [31,133-135], and several
studies have illustrated the functional disabilities seen in a subgroup of children and
adolescents [65,71,128]. Furthermore, despite recommendations from healthcare
providers to resume normal activities, a number of these adolescents enter adulthood
with severely debilitating pain syndromes, entailing a substantial risk for chronicity
[13,181,183].

Debilitating chronic pain results in large financial costs. Variables such as health
care utilization (direct costs) and work absence (indirect costs) can be combined to
calculate the economic burden of this problem. For example, the European survey
revealed that 60% had visited their doctor for pain problems between two and nine
times within the last six months [15]. Recently, the Swedish Council on Technology
Assessment in Health Care (SBU) estimated that chronic pain results in costs of SEK
7.5 billion/year for direct care, and SEK 80 billion/year for indirect repercussions,
primarily related to sick leave and loss of production [147]. There are few studies
conducted to calculate the costs involved in pediatric chronic pain. However, a recent
study illustrated that the mean cost per adolescent experiencing chronic pain is
approximately £8000/year (SEK 98500) in the United Kingdom [152]. The economic
implications of effectively addressing pain related disabilities have been highlighted in a
Swedish study, in which the preventive effects of productivity loss was clearly shown
[81]. Five years following end of treatment, a group receiving CBT had cut costs due to

disability to a third as compared with a group receiving usual care plus information
(SEK 12.268 as compared with SEK 41.733).
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2.3. The importance of psychological factors in the treatment of chronic pain

Pain has been extensively investigated during the last decades and significant
biological advances have been made in our understanding of pain and chronic pain
syndromes. Nevertheless, a substantial number of patients continue to suffer from
detrimental effects due to longstanding pain syndromes. Unfortunately,
pharmacological and surgical strategies are often insufficient in alleviating pain and
increasing functioning [102]. For example, a review study that evaluated the clinical
effectiveness of pharmacological treatments showed that only 30% to 40% of patients
reported at least 50% reductions in pain when using the most potent drugs [170].

A large number of studies support the idea that biological factors do not fully
account for the pain experience, and that pain in itself does not adequately explain
disability [2,79,168,169]. This inconsistency goes both ways; in addition to people
reporting pain in the absence of corresponding organic findings, it has been shown that
people with clearly identified “abnormalities” did not report pain [68]. Nor do medical
variables, obtained through physical testing or imaging, seem to reliably predict
reported symptoms or functioning [20,102]. Today, the importance of psychological
factors in chronic pain is undisputable [79,172]. Due to the complexity of chronic pain
and the lack of effective medical treatments, multidisciplinary approaches combining
psychological strategies and physical therapy is normally recommended [49,67,102].
The multidimensional character of chronic pain is also reflected in biopsychosocial
models, where contextual factors are incorporated in the conceptualization of pain and
disability [187].

When cure or complete symptom alleviation is not readily attainable, treatment
strategies may target different goals, such as improved functioning and quality of life or
decreases in the use of medication and health care services. In this type of treatment, the
patients’ ability to cope with pain becomes central and has been the target in a large
number of studies [69]. From this perspective, the patient is seen as actively engaged in
self-management to lessen pain and improve functioning. Although various definitions
may exist, the term “coping strategies” usually refers to behavioral and cognitive efforts
to manage pain or stressful situations [2]. In pain management, the objective in coping
oriented interventions has traditionally been to increase the patient’s techniques of self-
control over maladaptive thoughts, emotions, and overt behaviors [171].

2.4. CBT in chronic pain - empirical support and treatment objective
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As summarized in several systematic reviews and meta-analyses, there is substantial
empirical support for interventions based on CBT for adults with chronic non-malignant
pain of various types [38,49,61,78,102,118]. The importance of using psychological
therapies in pediatric chronic pain management has also been emphasized, for example
in a series of review articles on headache [63], recurrent abdominal pain [66], and
disease-related pain [178]. A relatively recent systematic review of 18 RCT’s, provided
further support for the effectiveness of psychological strategies, especially relaxation
and CBT, in reducing the severity of longstanding pain in children and adolescents [30].

Lately, a number of clinical studies have evaluated treatments based on CBT with
various types of longstanding pediatric pain conditions. For example, an RCT with
recurrent abdominal pain patients evaluated CBT as an addition to standard medical
care. For patients receiving a combination of standard care and CBT, pain intensity and
school absence dropped after treatment, although no difference between the groups was
seen with regards to self-rated disability [141]. In two other studies, patients with
juvenile fibromyalgia received CBT-oriented treatments with favorable outcomes



[23,72]. However, no follow-up assessment was performed to confirm the stability of
these improvements. Yet another study has reported promising results following a
residential program based on CBT for adolescents with various forms of longstanding
pain [29].

Although the empirical support for CBT in chronic pain treatment appears strong,
especially for adults, there are limitations. Few studies have been conducted with people
disabled by WAD, indicating the usefulness of early interventions, a multidisciplinary
treatment, and a cognitive behavioral approach [153,160,190]. Thus, although
promising, there is a need to evaluate CBT-oriented interventions for this group.

RCT’s with pediatric patients disabled by longstanding pain are still scarce [30], and
the mentioned systematic review on pediatric chronic pain treatment also revealed that
several studies were carried out in non-clinical settings, included only participants with
headache, or had very short treatment durations [30]. Moreover, concerns were raised
regarding poorly described methodology, especially the content of treatment.
Importantly, existing research on pediatric chronic pain illustrates an urgent need to
conduct studies with children and adolescents suffering from debilitating chronic pain
other than headache, for which pain relief is not the only or the most important outcome
[30,129]. Thus, there is still limited empirical evidence regarding the effectiveness of
CBT for chronic idiopathic pain in youths. Apart from the studies in the present thesis,
there are no studies available that have investigated the effects of an intervention
emphasizing exposure and acceptance for this group.

CBT in the context of chronic pain has come to represent a wide variety of
interventions (e.g. stress management, problem solving, goal setting, pacing of
activities, assertiveness and communication training, meditation, guided imagery,
hypnosis, education, cognitive restructuring, distraction methods), aimed at improving
patients’ self-management skills [171,174]. Notably, to a large extent CBT-oriented
pain management has focused on reducing pain and distress. This objective has been
targeted by both behavioral and cognitive interventions. The former is illustrated by the
use of e.g. relaxation/biofeedback techniques and stress management strategies
[78,89,174,175]. In addition to direct symptom alleviation, such interventions are also
aimed at increasing the patient’s perception of self-control [174]. Cognitive
interventions (e.g. decatastrophizing, behavioral experiments, challenging dysfunctional
thoughts) have commonly been used to change inaccurate predictions about avoided
situations (by changing the content of thoughts), and to reduce the associated fear and
anxiety [22,116,175]. Also, interventions specifically aimed at increases in adaptive
behaviors using operant treatments have led to improvements in patient activity and
medication use [78].

2.5. Limitations of the CBT approach in chronic pain management

Following the increase of studies during the last two decades, the empirical support
for CBT with chronic pain is relatively strong [30,118]. Nevertheless, there is
substantial room for improvements [206].

First, results from CBT programs have shown superior results compared to both
waiting list control groups and active treatment conditions [38,118], but the average
effect size is still modest, and a substantial number of patients do not benefit from these
treatments due to various reasons [124,173,206].

Second, many of the studies providing the empirical base for CBT in pain
management have utilized extensive multimodal treatment programs [38], and a
systematic review have provided support for an intensive multidisciplinary
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biopsychosocial rehabilitation compared to less intensive interventions [49]. However,
such treatments may not be available to a large group of patients, which implies a need
to develop interventions that are effective although less extensive.

Third, as described, even if the empirical support is accumulating there are still few
studies with children and adolescents disabled by chronic pain other than headache [30].

Fourth, although CBT has made important contributions to chronic pain
management, the process by which it is effective is still unclear [55,102,117]. The
interventions in most CBT programs for chronic pain are not strictly derived from one
well defined theory, e.g. learning theory. Instead, CBT is very often broadly defined and
includes a variety of techniques based on several different theoretical assumptions
[172]. This results in difficulties with identifying the working mechanism(s), which in
turn may contribute to the development of comprehensive multimodal treatments with
unnecessary components [172].

Thus, more studies are needed to investigate the effectiveness of CBT oriented
interventions with specific groups of patients, e.g. WAD and severely disabled children
and adolescents. Moreover, a larger emphasis should be placed on identifying the
relevant treatment components and change processes in CBT-oriented interventions for
chronic pain. This requires evaluations of well defined, theory driven, interventions, and
the use of instruments to assess the hypothesized change processes (process measures).

2.6. Learning theory applied to chronic pain

Many patients with chronic pain engage in behaviors that do not contribute to
physical or mental well-being. Such behaviors can be both overt (i.e. can be seen by
others) and covert (i.e. can not be seen by others, such as thoughts, emotions, and
physiological responses). As an example, behaviors that reduce pain and distress can be
adaptive in the acute phase. However, over time, behavior patterns that are oriented
toward (short-term) symptom alleviation, i.e. avoidance, tend to gradually decrease
functioning and life quality often without any sustained decrease in symptoms
[177,209].

A functional relationship between longstanding pain and disability can be explained
using learning theory [39]. According to a learning theory model, avoidance of
situations associated with unpleasant experiences (e.g. pain, fatigue, fear) is central to
the understanding of pain related disability, and explained by both respondent and
operant conditioning mechanisms.

2.6.1. Respondent conditioning
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Respondent (also referred to as classical or Pavlovian) conditioning occurs when a
neutral stimulus is presented with a significant (unconditioned) stimulus in close
temporal proximity. After repeated presentations, or pairings, of the two stimuli, the
neutral stimulus will then begin to elicit similar behavioral responses as the
unconditioned stimulus. Thus, if a certain activity is associated with a nociceptive
stimulus, this previously neutral stimulus (activity) will now increase pain and/or
distress [174,188]. Respondent conditioning deals with the learning of automatic, or
involuntary, responses and focuses on antecedents (i.e. factors occurring before the
behavioral response). A painful injury (e.g. twisting the knee while running) elicits an
automatic distress response (i.e. sympathetic activation). This could be referred to as an
unconditioned stimulus and response [209]. Through processes of respondent
conditioning, neutral stimuli (e.g. a soccer ball, running) will adopt similar
psychological functions as the event that inflicted pain and distress (i.e. the injury).



Thus, the previously neutral stimuli are now conditioned and provides an aversive
context for the individual, resulting in similar sympathetic reactions (conditioned
responses) as the unconditioned stimulus [122].

2.6.2. Operant conditioning

In contrast to respondent conditioning, operant conditioning concerns the
modification of voluntary behaviors, and is focused on the consequences following the
behavior. Thus, when individuals operate within a context, behaviors will result in
certain consequences. For example, a boy with abdominal pain asks his dad “Can you
drive me to school? I don’t want to take the bus, my stomach hurts.” The boy’s verbal
behavior will affect the context in many ways. For example, his mother (overhearing the
conversation) comes out from the kitchen to check if he is alright, his older sister says
“Poor you, you can borrow my iPod today if it feels better”, and his dad answers “Ok, I
can drop you off on my way to work.” Put simply, the consequences following a certain
behavior may be experienced as reinforcing or punishing. Depending upon the
consequence(s) of the behavior, the probability that this behavior will be repeated in a
similar situation will either increase or decrease. Positive reinforcement refers to an
increase of desired consequences (borrow iPod), and negative reinforcement represents
a decrease of aversive events (worries about having to take the bus disappears, removal
of anticipated pain, decrease in current pain). Although negative reinforcement appears
to be of major importance, positive reinforcement (e.g. increased attention from parents
or siblings after leaving school early due to pain) also contribute to the development and
retention of behavior patterns in chronic pain patients.

In the operant behavioral pain treatment model, formulated by Fordyce in the
1970’s, social and environmental factors that increase pain behaviors (e.g. asking for
help, complaining, taking medications) are identified. Following a functional analysis of
the target behavior, operant principles (i.e. reinforcement, punishment, extinction) are
then used to alter the target behavior(s) [39]. After 35 years, the operant conditioning
paradigm is still of great importance for several reasons. One, there are still no effective
strategies to effectively achieve sustained symptom alleviation in chronic pain
syndromes. Two, the weak relationship between pain intensity and overt pain-related
behaviors [77] also implies that improvements in functioning requires that behavioral
strategies are specifically and directly addressed [146].

2.6.3. Pain as an interoceptive stimulus

Pain is normally seen as a response, e.g. to noxious stimulation. However, it should
be noted that pain can also be considered an interoceptive stimulus [12]. Furthermore,
the interoceptive stimuli may be unconditioned (e.g. nociceptive pain) or conditioned
(e.g. a physical sensation). A severe pain experience provides a context for learning.
Following a more or less traumatic event, internal bodily sensations (nausea, fatigue,
muscle tension) that accompanied the onset of the severe pain experience may now be
associated with the full experience. For example, a patient with idiopathic recurrent
abdominal pain started out with a clearly identified organic cause of the pain (e.g.
inflammatory process). Over time, repeated pairings between gastrointestinal sensations
and nociceptive pain have occurred. After two years, the boy presents with idiopathic
recurrent abdominal pain without any nociceptive component. Following a conditioning
process, somatic sensations that were previously ignored have now been conditioned
and result in hypervigilance, thoughts about hospital, and increases in pain and distress.



Moreover, some types of stimuli do not require previous learning [122]. Stimuli that
have been related to survival threats elicit fear, especially in aversive contexts. Pain may
likely represent such an interoceptive stimulus that automatically result in fear and
attempts to escape or avoid both the experience itself as well as situational factors
associated with it.

2.7. The fear-avoidance model

A large number of studies have shown that pain related fear plays an important role
in the development of avoidance patterns and disability [209]. In the fear-avoidance
model of chronic pain and disability, anticipation of pain is emphasized because it
elicits a fear response that leads to avoidance of the situation, which in turn is
negatively reinforced by a reduction of the negative stimuli [209]. Thus, the fear-
avoidance model incorporates respondent as well as operant conditioning mechanisms.
Over time, this leads to impaired functioning without a corresponding decrease in pain
or discomfort [176,209]. A severe form of this phenomenon is referred to as
kinesiophobia (fear of movement). Kinesiophobia has been extensively investigated,
and several studies have demonstrated its association with self-reported disability and
poor behavioral performance [20,208]. Interventions derived from the fear-avoidance
model are aimed at reducing fear through correcting inaccurate predictions about
avoided situations [22], mainly through the process of exposure (i.e. increased contact
with previously avoided stimuli without escape or avoidance, or a gradual increase in
behaviors previously avoided due to e.g. pain and distress) [205].

2.8. From learning theory to Relational Frame Theory

2.8.1. Beyond direct learning experiences
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As previously described, over time many patients that suffer from chronic pain or
other symptoms develop extensive patterns of avoidance behaviors that dramatically
limit the space in which life is lived. Learning theory provides a frame for
understanding the impact of previous experiences on present behaviors. Humans are
indeed very clever animals and we learn not just from our own experiences but also
from watching or listening to people around us. Commonly, peoples’ behaviors can be
explained by direct learning experiences, in the sense that respondent and/or operant
conditioning processes can be identified. However, people sometimes react and behave
in ways that are not readily explained by such direct learning experiences, such as
worrying about events that they have no previous experience of.

Although learning theory generally is a highly useful theoretical framework, there
are circumstances where classical and operant conditioning appears insufficient in
explaining the relation between different stimuli, as well as between stimulus and
response. When stimuli that become associated have never been presented
simultaneously, and do not share important physical properties, respondent conditioning
(in the traditional sense) cannot be said to have occurred. Neither can we refer to
operant conditioning if the behavioral response that follows the stimuli has not
previously been reinforced. Therefore, to better understand the complexity of human
behaviors and suffering from a learning theory perspective, we need to move beyond the
traditional use of respondent and operant conditioning.



2.8.2. External and internal stimuli

With our sophisticated cognitive abilities we can relate to our “inner representations
of the external world” in much the same way as we relate to external events themselves.
Thus, thinking about something funny we heard yesterday can make us laugh today.
Similarly, thoughts can make us anxious or sad, even in a way that goes beyond direct
learning experiences. Due to our ability to link thoughts to other thoughts, we become
emotionally vulnerable. Furthermore, when our own thinking causes emotional
suffering, it is a common reaction to try to reduce or avoid the painful thoughts or
emotions, just the way we avoid external situations associated with pain or distress.
Unfortunately, there is an overwhelming magnitude of stimuli (both external and
internal) that may inflict e.g. fear or sadness.

Consider the following examples. Reading in the paper that a former colleague has
been promoted may result in feelings of worthlessness. Watching “Sex and the City”
may lead to the conclusion that “All clothes in my closet are out of fashion and I have
no taste.” Being asked “What do you want to do in the future?” may feed the ever
present idea that “I’m not capable, and trying means failing so I better take it as it comes
instead of setting up any goals.” As can be seen, in almost any situation there are stimuli
that may elicit negative psychological reactions, and result in avoidance behaviors.

Several years with chronic pain, repeated treatment failures, disappointments, sleep
difficulties, etc. may have resulted in a large “cognitive bank account” with at least as
many negative predictions about the future as there are painful memories from the past.
Given the cognitive abilities, the amount of situations that may elicit negative thoughts
or emotions is almost endless. Thus, to fully understand the suffering experienced by,
for example, patients with chronic pain we need to look more closely at “inner stimuli”
and how thoughts may be related to other thoughts. In other words, we need to consider
the specific characteristics of verbal behavior.

2.8.3. Refining the learning theory model

Although a learning theory framework provides a basic formulation for treatment,
the complexity of human suffering indicates a need to refine our models to better
account for the links between pain and disability, in order to improve the analysis and
treatment.

Recently, within the behavioral paradigm, a treatment approach emphasizing
acceptance of pain and distress has been suggested, for example in Acceptance and
Commitment Therapy (ACT). In ACT, acceptance is emphasized as a means to decrease
avoidance and instead increase valued activities, even when experiencing pain and
distress. This model represents a rather sharp contrast to previous psychological
interventions focused on increasing the patient’s control over maladaptive thoughts,
emotions, and overt behaviors [97]. The theoretical rationale for ACT is found in
classical and operant conditioning principles, as formulated in basic learning theory and
in Relational Frame Theory (RFT).

RFT builds on traditional learning theory and provides an attempt to explain some of
the complex human behaviors that may be difficult to account for by traditional learning
theory models. In RFT, respondent and operant conditioning principles are used to
explain behaviors that are due to direct learning experiences, but also behaviors that
appear to result from the more complex phenomenon of derived learning. As such,
learning theory and RFT provides the theoretical framework for ACT [50,51,55].



RFT, as an extension of traditional learning theory, is an attempt to use a behavioral
approach to explain the complexity of human suffering by taking into account unique
characteristics of human language and cognition [51]. In other words, there are certain
differences between animal and human cognition that may represent keys to
understanding human intelligence as well as psychopathology. Specifically, RFT is a
well-defined and empirically supported theory that accounts for why and how stimuli
may acquire functions and elicit responses that were not explicitly trained, i.e. derived
learning (the stimulus has not been classically conditioned, and the response has not
previously been reinforced) [9,51]. Tentatively, RFT has the potential to improve the
understanding and treatment of disorders characterized by rigid and highly treatment
resistant maladaptive behavior patterns, as illustrated by subgroups of patients with e.g.
obsessive-compulsive disorder, generalized anxiety disorder, or severe depression.
Also, RFT may be a key to a more thorough understanding of the extensive avoidance
patterns seen in some people with chronic pain.

2.8.4. Our cognitive ability - a blessing and a curse

Humans’ use of language represents a highly sophisticated skill that facilitates
communication and complex thinking, for example when planning future events; “I
should bring an extra sweater in case it gets colder than expected”’, or comparing
different alternatives; “If I pick this job instead of the other, I'm more likely to get
promoted soon.” Advantageous as this is, these same skills also have certain negative
effects, such as considering the future or the past when it does not serve us well; “I’1l
fail just as I did the last time, there is no use in trying”, “Why did she do that to me, I
need to understand in order to move on”. Similarly, comparisons are not always helpful
to us; “I’m the worst therapist in the clinic”; “I should do better than this.”

Due to our cognitive abilities, we can engage in problem solving behaviors that are
useful when there is an actual problem to be solved, such as repairing the car, or asking
someone for feedback before submitting an application. However, the same type of
problem solving behaviors can also be applied to problems that mainly exists “in our
heads”, in the sense that there is no practical problem to which a solution can be found.
For instance, we worry about things long before they happen even if we cannot
influence the outcome. Therefore, we suffer in the present from future events on which
we cannot act. Or, following a traumatic event we go over what happened again and
again, despite the fact that this is painful and interferes with other activities (e.g. leading
to withdrawal from social situations). Thus, our sophisticated cognitive apparatus (i.e.
language and cognition) is useful but sometimes entangles us in rather unproductive
processes that result in considerable suffering.

From this perspective, ACT as a clinical application of learning theory and RFT can
be described as a therapeutic approach aimed at improving people’s ability to relate to
the cognitive processes in a more constructive way, so that negative thoughts and
feelings do not interfere with acting in accordance with personal values.

2.8.5. Stimulus equivalence
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In learning theory, a stimulus class refers to two or more stimuli that result in similar
responses. When the physical properties are very similar, this can be explained as
stimulus generalization (e.g. two different dogs both result in a similar fear response)
[4]. Following training (applying operant contingencies to reinforce the subject when
appropriately pairing some of the presented items), we can achieve functional stimulus
classes [52]. However, when the physical properties are not at all similar and no



previous training has occurred, and a stimulus still results in the same behavioral
response, we need to consider mechanisms such as stimulus equivalence. In a number of
experiments where stimuli-stimuli relations were trained, Sidman and others showed
that more associations between different stimuli were acquired than what had been
explicitly trained [54,148-150]. In short, this means that if the associations between A
and B is trained, as well as the relation between A and C, the subject will automatically
(without training) associate B with A, C with A, B with C, and C with B. Such a
generative process is central to the understanding of how it is possible to associate
stimuli that have not previously been presented together [51,149].

2.9. Relational Frame Theory (RFT)

2.9.1. Basic theory and applications to pain

There are several different theories to explain stimulus equivalence. In contrast to
Sidman’s theories, RFT considers the emergence of equivalence relations between
stimuli fundamentally a behavioral process [51]. In other words, relating or “framing”
stimuli is considered to be a learned behavior under contextual control (occurring in
certain contexts but not in others). As such, the “relating behavior” is developed through
multiple exemplar training (repeated presentations of the stimuli) and shaped by the
consequences following the behavior. Importantly, “relational frames” are not latent
cognitive constructs but behaviors (framing events or stimuli relationally) that occur in
given situations and depend on the context.

According to RFT, we relate stimuli in many different ways. Equivalence (as in
stimulus equivalence) or “same as” is just one type of relational framing between
stimuli, which in RFT-terms is labeled a frame of coordination. A slightly more
complex type of framing occurs when learning that “hot” is the opposite to “cold”, or
that “winner” is the opposite to “loser”, which in RFT-terms is called a frame of
opposition. However, there are several other ways we can relate different stimuli, such
as “before-after” (in RFT-terms temporal framing), “smaller-larger” and “better-worse”
(comparison framing or a frame of comparison), and “if — then” (frame of causation)
[27,52].

The focus in RFT is on the relations between stimuli rather than on certain
properties of the associated stimuli [51]. The discrimination (detecting, responding to)
of stimuli is a central feature of behavior theory, and this can also be applied to the
relations between stimuli. In RFT, relational responding refers to discriminating
relationships between stimuli [9]. Learning that elephants are larger than mice (a
relation) includes more than specific information about the elephant and the mouse. We
have also acquired knowledge that makes it possible to discriminate which one of these
animals is “larger”.

As previously described, human learning involves a generative process. In addition
to the direct learning experience, derived learning is illustrated following multiple
exemplar training [51]. In RFT, there are two central terms used to describe this. Mutual
entailment means that, in any given context, A is related to B the same way B is related
to A. If an individual has learned that A is similar to B, this also means the opposite:
that B is similar to A. Combinatorial entailment implies that if training has established
that A is similar to B and that A is similar to C, it will be derived that B is similar to C
and C is similar to B. Thus, following the direct learning of two relations, the individual
will end up with six relations, of which four are acquired through derived learning.
Figure 2.1. illustrates the explicit (or direct) and derived learning that has occurred.



Figure 2.1. Explicit training and derived learning. First, the participant is reinforced for choosing B
among several different letters (e.g. L, B, K), when presented with A. Then, with a new set of letters,
the participant is reinforced for choosing C, when presented with A. Mutual entailment refers to the
bidirectionality of the learning process: when presented with B, A will be picked among a number of
letters without this having been directly trained. Similarly, when presented with C, A will be picked.
In addition, combinatorial entailment is illustrated: B and C will be related to each other without
having explicitly trained this, meaning that C will be picked among a number of letters when
presenting B, and B will be picked when presenting C. Broken lines represent the derived learning, i.e.
that was not explicitly trained.

An important aspect of RFT is that learning is based not only on physical properties
that can be directly seen, heard, smelled, touched, or tasted (non-arbitrary relations)
[9,51]. Learned relations can also be based on situational factors or social conventions
(non-arbitrary relations). A commonly used example is the value of money [51]. For a
young child, a nickel is “bigger than” (frame of comparison) a dime due to physical
properties. However, after discussing the value of money with an older sibling, she or
he will learn that a dime (ten cents) is “bigger than” a nickel (five cents) due to its
monetary value. According to mutual entailment, a dime will be considered “bigger
than” a nickel just as well as a nickel will be considered “smaller than” a dime. Adding
a penny (one cent) to the relational network, combinatorial entailment implies that: if a
penny is less than a nickel, and a nickel is less than a dime, this means that a penny is
less than a dime.

Derived stimulus relations (mutual and combinatorial entailment) have been
extensively investigated in a large number of well controlled laboratory studies [51].
Also, in one of the rare longitudinal studies available, the successive development of
relational responding was observed in a young child [82]. Later studies have shown that
this ability develops gradually over time [110], and that it is reduced in some children
with autism [138].

When a stimulus that is involved in a relational network has acquired certain
psychological functions (e.g. fear, sadness), a transformation of functions will occur so
that other stimuli within the network will take on similar psychological functions [51].
However, the emotional response that is elicited by presenting the related stimuli
depends on the type of relation. For a child that has used a nickel to buy candy, the coin
will likely elicit “excitement” (a psychological function). This psychological function
will now be transformed to the other stimuli involved in the relational network. Given
the relationship between the coins (a dime is bigger than a nickel which is bigger than a
penny), the psychological function of a dime will be “more excitement”, while a penny
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will result in “less excitement”. Thus, related stimuli will result in responses depending
upon their relationship with the original stimuli. In other words, the psychological
function of the stimulus is also derived.

The ability to relate stimuli also accounts for verbal stimuli (i.e. spoken or written
words, thoughts). The word “car” is related to an actual car by frames of coordination
(roughly the same as stimulus equivalence), which means that the word “car” may elicit
similar responses as the actual car (e.g. memories from the accident, sympathetic
activation, leaving the room). Similarly, discussing or thinking about future events (“I
need to start running again.”’) may elicit the same psychological function (anxiety) as
the real event (running) because the thought “running” is in a frame of coordination
with actual running. Also, these thoughts are related to other thoughts (“re-injury”,
“rehabilitation”) that may elicit responses such as interoceptive focusing or interrupting
running. Over time, we create large relational networks of verbal stimuli by direct
experiences or by derived learning, i.e. through mutual or combinatorial entailment. In
fact, we constantly relate stimuli to other stimuli. Though beyond the scope of this text,
it appears as if the ability to relate arbitrary symbols is central to the development of
human language [51].

Conceptualizing the detrimental effects of chronic pain seen in many patients
requires more than analyzing pain per se. From an RFT perspective, pain can be seen as
an interoceptive stimulus that is related to a large number of verbal stimuli (thoughts) as
part of a complex network of cognitions. Pain in itself may be framed in coordination
with thoughts like “I must be careful” and “There is something wrong with me.” Other
types of framing may be occurring as well: “If I make plans for the weekend, then I will
end up getting disappointed” (causation) or “Increased pain now means unbearable pain
tomorrow” (temporal). Furthermore, most people have learned that “injury” causes
“pain”, and from this follows (mutual entailment) that “pain” is an effect of “injury”.
This, in turn, may be in coordination with “dangerous to future health” and “must rest”.
From this follows that “pain” and “must rest” can become intimately related through
combinatorial entailment. Obviously, most people have also learned through direct
experiences that pain tends to decrease when resting (negative reinforcement). Thus,
both direct learning and derived relational responding contributes to pain related
avoidance behaviors.

Consider the following example in which a rather non-dramatic suggestion elicit
thoughts not easily explained by direct learning experiences, and results in seemingly
illogical emotional reactions and avoidance behaviors. The physician says: “It might be
good for you to start a rehabilitation program” (an external stimulus). The thought about
rehabilitation (verbal stimuli) is related by frames of coordination (same as) to many
other thoughts, such as “physical strains” and “go back to work”. These, in turn, are
related by frames of causation (if — then) with e.g. “increased pain” and “failing”.
Furthermore, thoughts about failing may be framed in coordination with “being
considered lazy”, “getting fired”, “loosing friends”, “becoming depressed”, “my wife
will leave me”, “being alone”, and ‘“having no life” (see Figure 2.2.). Given the
transformation of stimulus functions, psychological functions are “carried over” to other
stimuli based on how they are related. Thus, “going back to work” may elicit similar
psychological functions as “having no life” (e.g. despair). It is possible, or even likely,
that such a strong emotional reaction results in avoidance behaviors, such as finding
another doctor, stating that “It is impossible for me to go back to work, you can’t make
me do that!”, demanding more medications, etc. Also, in this situation “me” is likely in
a frame of coordination with “pain patient” and “taking heavy medications”. These
verbal stimuli are framed in opposition with “healthy people” and “not taking
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medication”, which in turn are in coordination with “independent”, “successful”’, and
“planning the future”. Thus, if this person is framing him/herself accordingly, this may
result in many different sorts of avoidance behaviors (to reduce the psychological
reaction that follows the verbal stimuli), such as working extremely hard to prove the
thoughts wrong (i.e. controlling the thoughts), giving up a qualified job to avoid risks of
failure, or deciding to not plan ahead to avoid disappointments. Figure 2.2. illustrates
this example. Although direct learning experiences could explain some of the behaviors
seen, derived learning may account for the rather farfetched associations made between
e.g. “rehabilitation” and “my wife is going to leave me”, or “I shouldn’t plan ahead”.

“Independent” »| “Can plan for the
future”
“Healthy
le”
people “Successful”
“Pain
patient”
1/ me “They don’t “Failing”
understand”
|
| “Lose job”
“Physical “Going back [
strains” to work” “Getting
| depressed” v
[ Overt behaviors:
Rehab “Divorce” - Refuse to go back to
work
[ - Demand more
“Being medications
"I suggest you start a alone” - Ask for another
rehabilitation program” doctor
l -Decide to not plan
"No life” > ahead

Figure 2.2. A person with chronic pain is suggested by his physician to start a rehabilitation program
(external stimulus). Thoughts about “physical strains” and “going back to work™ (inner verbal
stimulus) are elicited. These are, in turn, in a frame of causation (if — then) with “failing”, which is
related to other verbal stimuli (e.g. “divorce”, “having no real life”) that may be difficult to explain by
direct learning experiences. The thoughts result in psychological functions such as despair, and overt
behaviors to avoid this verbally construed threat of “having no life”. “Me” is also framed in
coordination with “pain patients”, that is in opposition with “healthy”, “independent”, “successful”,
“can plan for the future” etc. Following this thread of thoughts may help explaining difficulties with
e.g. planning ahead. Three types of relational frames are illustrated: frames of coordination (—),
opposition (-I-), and causation (—). Most people relate thoughts with “acting on them”, which may
indicate a frame of causation between thoughts and overt actions.
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It should be noted that these avoidance behaviors are in line with the content of the
thoughts. Central to the understanding of avoidance behavior is the notion that most, or
all, people tend to apply a frame of causation relating “inner experiences” (thoughts,
emotions, or bodily sensations) with “acting on them”. This is likely something we learn
from early on in life (if you feel hungry then eat, if you feel tired then go to sleep etc).
As most of us relate “pain” with “bad”, and “must reduce”, this implies that “If I feel
pain, then I must act to reduce it.” Also, this message is sometimes communicated by
friends and family; “If you don’t feel like going, you really shouldn’t”, or from the
health care system; ‘“Take this medication when the pain gets worse.” Thus, avoidance
behaviors result from both an activated network of verbal stimuli and their acquired
psychological functions, but also from a context which reinforces behaviors aimed at
avoiding or reducing pain and distress (the behaviors are under contextual control).

2.9.2. Clinical implications of RFT

RFT has some important clinical implications that set the stage for ACT [50,55].
Specifically, RFT illustrates the likelihood that people become entangled with verbal
behavior, in ACT-terms referred to as cognitive fusion, and provides an explanation
how this may occur even without direct learning experiences. Cognitive fusion is tightly
linked to rule-governed behavior and although a comprehensive explanation of rule-
governed behavior is beyond the scope of this thesis, a brief description of how this may
be conceptualized is warranted [167].

Through our ability to relate things to other things, we learn to follow rules even
without any direct experiences from the situation that the rule describes. For example,
applying the relational frames of e.g. coordination (same as) and causality (if-then), we
learn that some mushrooms should not be eaten because doing so might make us sick.
Someone describes a particular mushroom which is considered the “same as” a real
mushroom. Then, the person tells us “If you eat those, then you will get very sick”,
which places eating that particular mushroom in a frame of causation with getting sick.
(In fact, when the word “sick” is mentioned, this is also framed in coordination with
memories from previous experiences of being sick, although not from eating
mushrooms. Also, the words may come from someone that is considered an expert
compared to me, i.e. a frame of comparison, which further increases the likelihood that I
will follow the rule instead of trying to find out myself.) Thus, rules are words that can
strongly affect our behaviors even when we lack direct experiences from similar
situations.

This ability to learn from instructions, or rules, is adaptive in most situations.
Exceptions exist; the most apparent example is the insensitivity to contingencies that
occur when rules are presented [167]. In laboratory studies, people that are given rules
about how to respond (e.g. “When you hear the sound, push the button™) perform better
than those who are not given this instruction or rule but instead have to learn through
trial and error. Thus, the behavior “pushing button when hearing the sound” is
reinforced. However, if the system is changed and no information about this is
provided, the group that was given the rule is much slower in adapting to the new
contingencies (e.g. when hearing the sound, not pushing the button for ten seconds is
reinforced) [167].

Insensitivities to contingencies can also be seen in pain patients, as in the following
example. Immediately following an injury, a person is about to move a couch from the
bedroom to the living room. He experiences pain (interoceptive stimulus) and continues
with this physically demanding task (behavior), which is followed by increased pain and
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re-injury (punishment). In addition, people tell him to be careful and not do things that
increase pain. Over time, a rule is established: “I should not do anything physically
demanding because then my pain will increase and I will never get better.” After eight
months, the injury has healed but the pain is unfortunately still present. Now, the
contingencies have changed; physical activities are no longer harmful. However, the
behavior remains the same (physical activities are consistently avoided). He is now
relatively insensitive to contingencies in the environment and changes in behaviors do
not come easily. The overt behavior is more guided by the existing rule(s) than the
actual consequences of the behavior; he has been avoiding physical activities for eight
months and is still not better, and due to the pattern of avoidance behaviors he also
misses many important social events. Thus, verbally constructed rules may explain why
some patients with extensive avoidance patterns are particularly reluctant to engaging in
exposure-based interventions. Using ACT-terms, this phenomenon can be
conceptualized as cognitive fusion, which may need to be specifically addressed to
facilitate exposure and behavior change.

Also, RFT highlights the tendency to escape or avoid negative experiences even
when doing so results in significant harm (experiential avoidance). People go to great
lengths to avoid painful memories or any thoughts associated with emotional suffering,
such as taking strong medication with severe side effects, using drugs or alcohol,
spending no time with sick relatives, or even attempting suicide. In addition, we may
engage in direct suppression of thoughts, such as trying not to think about what could
happen. The problem with such strategies is that they tend to work rather poorly. A
large body of literature supports the fact that it is counterproductive to deliberately try to
suppress negative thoughts and emotions [1]. The avoided private experiences tend to
become more frequent and, even more alarming, increase the impact on overt behaviors.

Furthermore, RFT provides an explanation to why extinction of verbal behavior (i.e.
reduction in negative thoughts) is neither an adequate goal in treatment nor necessary to
achieve overt behavior change. Relational networks are extremely difficult to break up,
given the large number of other relations available to maintain and even reestablish the
links [50]. Thus, established relational networks may only be further elaborated through
new learning experiences. However, by changing the context we can undermine the link
between thoughts/emotions/bodily sensations and overt behaviors, and by this altering
the functions of stimuli without necessarily changing the content of the e.g. thought. For
example, it hurts and I have the thought that I must stop and I keep doing what I
planned to do. Thus, the clinical implications of RFT point directly to the importance of
implementing strategies aimed at acceptance and defusion to facilitate a process of
values-oriented exposure. [50].

2.10. Acceptance and Commitment Therapy (ACT)

2.10.1. Developments within CBT
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The development of CBT may be divided into different phases based on common
and/or dominant assumptions, methods, and goals, sometimes referred to as “waves” or
generations [50]. Briefly, the first phase consisted of behavior therapists emphasizing
that theories should be built on scientifically well-established principles. Basic
principles of respondent and operant conditioning were applied to achieve changes in
target behaviors, such as increases in pressing a button when hearing a certain sound, or
reducing the sympathetic response in the presence of a snake.



Later, a more cognitively oriented approach (second phase) received increased
attention, much due to concerns for variables that were difficult to observe but
nevertheless appeared clinically relevant (e.g. motivation). The drawback was that the
connections to basic learning theory became blurred. Mechanistic models were built
using hypothetical internal constructs (e.g. “cognitive schemas”) as mediators to explain
behaviors. However, the focus on change remained but was now applied to the newly
developed constructs as well. For example, irrational thought patterns should be
detected and subsequently restructured, and negative self-images should be corrected.
Clinically, many began to combine traditional behavior principles with interventions
and techniques that were derived from the cognitive models. Thus, the combination
“cognitive-behavior therapy” includes both behavioral and cognitive principles, and is
largely aimed at obtaining changes in overt or covert (e.g. cognitions) behaviors
[50,102,206].

The third phase has emerged from both the behavioral and the cognitive traditions
and includes therapeutic approaches such as ACT, Dialectical Behavior Therapy,
Functional Analytic Psychotherapy, and Mindfulness-Based Cognitive Therapy [56].
Although somewhat different, they share common features. For example, they have
incorporated areas previously not emphasized in behavior therapy, such as acceptance
and mindfulness. Also, there is a focus on central concepts in behavior theory, such as a
functional analysis of the target behaviors, skill building procedures, and direct
modification of behaviors through application of operant contingencies (shaping) [56].

2.10.2. The philosophical foundation: functional contextualism

Based on RFT, ACT is the result of an attempt to further develop behavior therapy
into an approach that more adequately accounts for human cognition, while retaining
the principles of behavior analysis and learning theory (i.e. classical and operant
conditioning) [55]. The philosophical roots of ACT are found in functional
contextualism [57]. According to contextualism, psychological experiences are ongoing
activities that occur within a specific context (and cannot be seen as separate from the
context other than for analytical purposes). The individual’s context consists of a set of
situational (environmental, e.g. the people in the room) and historical (i.e. previous
experiences brought into the situation, such as memories) factors. Because
psychological events are contextually controlled they cannot, in a given situation, be
directly changed. Also, psychological events are not causally related to overt behaviors,
but mediated by contextual factors. From this follows that covert or overt behaviors can
only be predicted and influenced by focusing on manipulable variables in their context.
However, by altering the context, changes in private experiences are likely to occur.
Moreover, the pragmatic truth criterion states that the value of an idea is measured by
how well it works rather than how well it resembles reality. In ACT, workability (how
well something works) is emphasized as a truth criterion and the person’s own life
values are used as the criteria to assess the workability of a particular strategy.

2.10.3. An ACT-oriented analysis

In an ACT-oriented analysis, the assumption is that every person is capable of living
a vital life in the presence of pain and distress [55]. From an ACT-perspective, it is
argued that, in contrast to pain control per se, the patients’ ability to act effectively in
the presence of pain and distress constitutes a key factor in functioning and pursuing a
valued life. In an ACT model of debilitating chronic pain, avoidance of unpleasant
experiences (i.e. experiential avoidance) such as pain, fear, negative thoughts is of



central importance when describing the functional relationship between symptoms and
disability. Therefore, the initial behavior analysis seeks to clarify avoidance behaviors
that prevent the patient from living a vital life. Importantly, to an important extent
avoidance results from an experienced need to reduce or control symptoms (pain,
fatigue, anxiety etc) in order to live a valued life. As a consequence, patients commonly
become engaged in activities that produce short-term relief but that are less active,
stimulating, and meaningful. Expressed differently, avoidance occurs primarily when
negative thoughts and emotions have excessive or inappropriate impact on behavior,
denoted as cognitive fusion. As a result, over time behavior patterns become narrow and
inflexible. Another aspect of avoidance and cognitive fusion is the patient’s
unwillingness (or lack of acceptance) to experience pain and other related symptoms.
This is illustrated when patients do not engage in valued activities in order to avoid
experiences associated with pain (e.g. fear of pain, failures, disappointments) [142].
Experiential avoidance, cognitive fusion, and unwillingness represent three key
concepts in the ACT-conceptualization of debilitating conditions such as chronic pain,
and results in what is referred to as psychological inflexibility. Psychological
inflexibility represents the central theoretical construct in ACT and is defined as the
inability to act effectively in accordance with personal values in the presence of
negative private experiences, such as pain and distress [55]. Psychological inflexibility
also implies that negative thoughts and emotions tend to interfere with ongoing
activities, which may result in difficulties with staying presenting the moment. Rather
than being aware of what is actually happening in the present moment (e.g. a piano
concert), the client’s focus is oriented towards the content of thoughts; “These seats
really make my pain worse”, “l wonder how much longer I can sit here”, “Tomorrow
will be awful.”

2.10.4. An ACT-oriented intervention

32

Following a functional analysis of relevant target behaviors (avoidance behaviors
that interfere with valued living), the therapist seeks to assist the patient in identifying
personal values, i.e. an important direction in life (e.g. “being a supportive friend”), and
to help the patient to direct his or her efforts to achieve this. Commonly, patients report
that pain and discomfort prevent them from behaving in accordance with their values
(i.e. “I can’t do it because I'm in pain”). Exposure to previously avoided private
experiences is considered the core intervention, emphasizing a wider and more flexible
behavior repertoire. In this process, acceptance of what cannot be directly changed (e.g.
pain, fatigue, negative thoughts and emotions) is emphasized as a means to recognize
and change the things that can (i.e. behaviors directed towards a valued life) [57].
Thoughts (“If I work out, my pain gets worse”) are powerful and tend to point in a
direction away from expressed values such as “playing soccer, being part of the team”
(cognitive fusion). Therefore, by helping the patient to recognize and acknowledge
private experiences for what they are (i.e. thoughts are thoughts, rather than exact and
fully reliable predictions of the future), the therapist tries to help the patient to defuse, or
distance, him- or herself from the thoughts, not by discussing whether they are correct
but by functionally analyzing the consequences of acting upon them. Throughout the
treatment, the patient is taught and encouraged to stay present in the moment, or to be
more mindful, and to gradually learn to notice and acknowledge the unpleasant
experiences in a non-judgemental, non-elaborative, and non-controlling way [55]. With
this skill, patients are then better able to identify and pursue their goals, and not be as
controlled by their psychological events (e.g. pain, fear of anticipated pain). The
expressed goal of ACT is to increase psychological flexibility, i.e. to help patients



consistently choose to act effectively in alignment with their values, in the presence of
difficult or interfering private experiences, such as pain or fear [50,55]. This is in sharp
contrast to a symptom reduction approach, which has been dominant in chronic pain
management [30,118]. A more detailed description of the ACT-oriented intervention
used in the treatment studies in the present thesis will be presented in the chapter on
methodology.

2.11. Empirical status of ACT

The empirical base for ACT has increased rapidly over the past ten years. To date,
ACT has successfully been used in a number of various clinical areas other than pain,
such as psychotic symptoms [5,42], depression [216], diabetes [46], epilepsy [85],
substance abuse [59], and work-related stress [11]. Review articles summarizing the
existing ACT-studies have supported the usefulness of this model [55,56].

However, in a recent meta-analysis evaluating the empirical support for
interventions referred to as “third-wave” [50], the author concluded that there is a need
for more empirical evaluations of ACT and similar approaches, especially RCT’s [219].
Unfortunately, a number of recent RCT’s, as well as a couple of uncontrolled but large
studies, with pain were not included (see below). Furthermore, although ACT has been
described as a novel treatment [55], others have argued that ACT is not distinct from
CBT, and that it is fully compatible with the traditional CBT model of psychological
functioning [62]. To date, existing research on ACT suggest that it works through
different processes than other treatments, including other CBT-approaches [55].
However, similarities and differences between ACT and other interventions should be
further explored in e.g. component analyses.

ACT has also been applied to children, adolescents, and parents in several different
settings, although research in this area is still limited [45,119]. In an RCT, the
usefulness of acceptance in reducing high risk sexual behaviors was shown [114]. ACT-
oriented interventions have also been used with e.g. adolescents who are at risk for
dropping out of school [121], and a case study illustrates how ACT was applied in the
treatment of an adolescent with anorexia [60]. The application of ACT to pediatric
chronic pain is described in more detail later, but the usefulness of this approach has
been previously discussed [196,199] and illustrated in a case report [198], a case series
[202], and an RCT [201]. Furthermore, the use of ACT in the work with parents to
children with autism has also been described [10].

2.12. Acceptance and pain

To date, a relatively large number of studies have investigated the relationship
between acceptance and pain. Tables 2.1. — 2.3. present an overview of these papers,
categorized as correlational studies (Table 2.1.), experimental laboratory-based studies
(Table 2.2.), or treatment evaluation studies (Table 2.3.). These three sets of studies are
summarized below.

2.12.1 Correlational studies

The link between acceptance and pain adjustment was first investigated ten years
ago, when a study by McCracken showed that greater acceptance of pain was associated
with lower pain, depression, and disability [92]. Since then, several studies have
supported these findings and illustrated that variables related to acceptance are
associated with e.g. quality of life, depression, work status, and less medication use in
people with chronic pain [91,92,101,103,203]. The relationship between acceptance and



other types of pain-adjustment behaviors have also been investigated. As previously
described, coping refers to strategies aimed at better control over maladaptive thoughts,
emotions, and overt behaviors [171]. Interestingly, coping strategies (e.g. distraction,
ignoring, coping self-statements) have been found to be rather weakly related to
acceptance of pain [95,97]. These studies also showed that acceptance explained
significantly more variance than coping in various measures of patient functioning.
Furthermore, a recent study described that although acceptance contributes to pain
related impairment, coping and catastrophizing influence pain and distress [32].
However, acceptance has previously been found to predict mental well-being beyond
pain and catastrophizing [194], and one study have shown that acceptance explains
more variance than fear of movement [203]. Also, associations between acceptance and
mindfulness-related variables were analyzed using the Mindful Attention Awareness
Scale (MAAS) [99]. Relatively moderate correlations were seen between measures of
acceptance (CPAQ) and MAAS. When controlling for background variables and
CPAQ, mindfulness accounted for significant variance in depression, anxiety, and
disability. The associations between acceptance and mindfulness within the pain context
are not yet fully understood, but appear to overlap considerably. Moreover, in a series of
studies using a prospective design, patients were assessed twice during a period of
approximately four months (no intervention). In one of these, greater acceptance, but
not pain, at baseline was indicative of better emotional, social, and physical functioning
three months later [96]. Also, over time acceptance strategies appear to be more
strongly associated with better functioning than control strategies [107]. Furthermore,
when a measure of values-based action was added to the acceptance questionnaire, both
of these were important predictors of functioning [104].

2.12.2. Laboratory studies

In several papers, results from laboratory studies have reported on the usefulness of
applying acceptance strategies. Foremost, acceptance has been found to be more
effective than control oriented coping techniques in increasing pain tolerance when
experiencing experimentally induced pain [32,48,53,111]. In a well-designed study,
people suffering from chronic low-back pain received different instructions before
performing a variety of physical tasks. The pain acceptance group demonstrated
significantly better functioning than the pain control group [215]. Also, one study has
suggested possible gender differences, in favor of women, with regards to the utility of
acceptance strategies in healthy subjects, [73]. Recently, the importance of values has
been investigated, indicating the importance of this component in promoting acceptance
of pain [125,126].

2.12.3. Treatment evaluation studies
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There are still relatively few clinical treatment evaluations performed with regards to
acceptance and pain. Several large but uncontrolled studies have successfully
incorporated acceptance strategies into a comprehensive, multidisciplinary, cognitive
behavioral program with adult pain patients [100,106,211]. The treatments evaluated in
these studies were performed in a tertiary care rehabilitation unit and consisted of full-
day treatment activities during three to four weeks. To control for spontaneous recovery,
assessments were in some studies made three months before as well as at the beginning
of treatment, indicating stability in reported pain and functioning. Results clearly
suggest the effectiveness of this approach referred to by the authors as contextual
cognitive behavioral therapy. In contrast to this comprehensive treatment program, a
brief outpatient program with weekly sessions based on exposure and acceptance



strategies has been evaluated in a small RCT with adult patients suffering from chronic
pain and WAD. Results from a ten-session protocol indicate the utility of this type of
treatment [197]. The methodology and results from this study is presented in more
detail later. A pilot study using a brief ACT-oriented outpatient program with weekly
sessions was recently conducted, showing that the intervention was useful [210]. Also,
an ACT- approach has been evaluated with people at risk for sick leave due to stress and
pain, indicating that this treatment can be helpful in preventing long-term sick leave
[21]. Interventions based on exposure and acceptance have also been developed for use
with pediatric pain patients [198,199], and results from treatment evaluations have
indicated the effectiveness of this approach (see study 1 and 4 in the present thesis)
[201,202]. The methodology and results from the pilot study [202], and the RCT [201],
are presented in more detail later. In studies investigating the processes in acceptance-
oriented treatments with pain, acceptance has been found to predict positive affect and
to moderate the associations between pain and negative affect [76]. Also, in a recent
study acceptance also mediated the effects of catastrophizing in e.g. depression, fear,
and disability [213].

In sum, correlational, laboratory, and treatment evaluation studies illustrate the
importance of acceptance in explaining the link between pain and disability. In fact,
there are more studies investigating acceptance and related theoretical constructs in the
area of pain than with any other condition. The advances within this field provide
opportunities to refine the research questions, but this also requires well-defined and
reliable instruments.

2.13. Measuring acceptance in chronic pain

As noted above, psychological (in)flexibility is conceptualized as a combination of
different processes [55]. To further explore the nature of this theoretical construct, there
is a need for theoretically and clinically adequate measures of each of these processes
(e.g. avoidance, acceptance, cognitive fusion). To investigate psychological flexibility, a
generic instrument called Acceptance and Action Questionnaire (AAQ) has been
validated [58] and used in several studies [34,40]. To date, however, there are few
instruments which assess processes related to psychological flexibility in people with
chronic pain, such as the Chronic Pain Acceptance Questionnaire (CPAQ) [105] or the
Psychological Inflexibility in Pain Scale (PIPS) [204]. The PIPS was developed at the
Pain Treatment Service by our clinical research group and evaluated as part of this
thesis, and the instrument, methodology, and results will be further presented in the
chapter on methodology. In the development of CPAQ, 34 items were generated,
largely by modifying the item pool for the AAQ, to reflect acceptance of pain. Initially,
24 items were retained with adequate psychometric properties [43], and a four-factor
solution was considered appropriate although one factor seemed to diverge from the
overall construct [93]. Later psychometric evaluations resulted in a two-factor solution
with 20 items forming subscales labeled activity engagement and pain willingness
[105]. Previous studies with CPAQ suggest that the instrument has predictive ability,
although results have been somewhat divergent [76,96,104,105,120,194]. However, this
divergence may reflect that studies investigating acceptance with the CPAQ have used
different versions of the instrument [91]. Specifically, the pain willingness subscale has
been criticized as not being as robust as activity engagement [120]. Recently, a Swedish
translation of CPAQ was evaluated with 611 participants reporting chronic pain and
symptoms of WAD [203]. In this study, exploratory factor analyses supported the
previously suggested two-factor solution, but recommended exclusion of item 16 due to
low intercorrelations with other items. Furthermore, confirmatory factor analyses (CFA)
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illustrated an adequate model fit which was significantly improved by removing item
16, thus resulting in a 19-item version of the instrument. This study also investigated the
relationships between the two theoretical constructs acceptance, as measured with
CPAQ, and kinesiophobia, as measured with Tampa Scale of Kinesiophobia (TSK).
Hierarchical regression analyses illustrated that CPAQ explained a larger proportion of
variance than TSK in pain, disability, life satisfaction, and depression, thus suggesting
that CPAQ is a better predictor of pain adjustment than TSK.

Preliminary data have indicated the utility of both the Brief Pain Coping Inventory
[103] in which items concerning psychological flexibility have been included, and the
Chronic Pain Values Inventory [108] which addresses another central ACT concept (i.e.
values). Furthermore, several different self-report assessments regarding mindfulness
have recently been developed [6]. Nevertheless, this paucity of measures clearly shows
the need for more instruments to assess relevant aspects of psychological (in)flexibility,
such as avoidance and cognitive fusion.
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3. ASSUMPTIONS AND AIMS

3.1. Assumptions

The development and evaluation of the proposed clinical model was based on
several assumptions.

First, pain-related avoidance behavior is considered central to the development of
disability in pain syndromes of unclear organic origin, and the relationship between
chronic pain and disability is mediated by avoidance behaviors. Thus, an intervention
aimed at improving functioning and quality of life should focus on behavior
modification of pain-related avoidance behaviors.

Second, exposure (i.e. to gradually increase behaviors previously avoided due to
negative private experiences such as pain and distress) is considered to be the core
intervention as well as the hypothesized working mechanism in successful CBT, and
should therefore be emphasized in the development of a clinical model.

Third, pain reduction does not have a clear causal relationship with disability and is
not required to achieve improvements in functioning and quality of life.

Fourth, pain related disabilities are largely related to psychological inflexibility (e.g.
avoidance, fusion, unwillingness).

Fifth, psychological flexibility can be increased following a change in context (from
non-acceptance to acceptance of negative private experiences such as pain) even if a
change in content is not achievable (i.e. no change in pain intensity).

Sixth, a behavior modifying intervention for chronic pain patients should be based
on a behavior medicine approach (i.e. modern learning theory and pain physiology), and
can be effectively administered by a coordinated team consisting of a CBT-trained
psychologist and a physician specialized in pain treatment.

Seventh, an increase in psychological flexibility and functioning can be achieved
using a low intensive intervention program (i.e. weekly sessions during a period of three
to four months).

Eighth, the effectiveness of a new intervention should be evaluated by comparing it
to an adequate treatment alternative (i.e. an individualized multidisciplinary approach
including pharmacotherapy) or as an add-on to usual treatment.

Ninth, further improvements of the clinical model require that the working
mechanisms are identified. From this follows a need to develop an instrument to assess
central aspects of the treatment objective (i.e. increased psychological flexibility).

3.2. General and specific aims

The present thesis includes five different studies with two general aims: 1) to
investigate the effectiveness of an intervention based on values-oriented exposure and
acceptance strategies (ACT), and 2) to evaluate the psychometric properties of a self-
report instrument designed to assess psychological flexibility in people with chronic
pain. The specific aims of each respective study were as follows:



Study 1: Exposure and acceptance with adolescents - a pilot study.

1. To investigate if an exposure and acceptance-based approach could increase
functioning as well as decrease pain for adolescents with chronic debilitating pain
of idiopathic character.

2. To analyze if improvements seen immediately after the ACT-oriented intervention
were sustained three and six months following end of treatment.

Study 2: Preliminary validation of the PIPS.
1. To develop a new and theoretically relevant instrument to assess central aspects of
psychological flexibility in people with chronic pain.

2. To test the statistical adequacy of this instrument, labeled Psychological
Inflexibility in Pain Scale (PIPS).

Study 3: Exposure and acceptance with WAD - an RCT.
1. To investigate if an exposure and acceptance-based approach could increase
functioning and life satisfaction in adults with chronic pain and symptoms of WAD.

2. To analyze if improvements seen immediately after the ACT-oriented intervention
were sustained four and seven months following end of treatment.

3. To investigate if the exposure and acceptance intervention delivered in addition to
treatment as usual (TAU) could increase functioning and life satisfaction in people
with WAD, as compared to a control group receiving only TAU.

4. To investigate if psychological flexibility, as measured by PIPS, changed following
an exposure and acceptance oriented intervention.

Study 4: Exposure and acceptance with children and adolescents - an RCT.

1. To further evaluate the effectiveness of an intervention based on exposure and
acceptance strategies (ACT) for children and adolescents with longstanding
debilitating pain syndromes.

2. To analyze if improvements seen immediately after the ACT-oriented intervention
were sustained 3.5 and 6.5 months following end of treatment.

3. To investigate the relative effectiveness of exposure and acceptance as compared to
a multidisciplinary treatment approach including amitriptyline (MDT).
Study 5: Evaluation of psychometric properties and model fit of the PIPS.

1. To evaluate the psychometric properties of PIPS by examining the factor structure,
internal consistency, and concurrent criteria and construct validity.

2. To test the model fit of the instrument using confirmatory factor analyses.
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4. METHOD

4.1. General outline of the project

Each of the five studies included in the thesis were conducted with different
samples. Paper 1, 3, and 4 are clinical treatment outcome studies, and paper 2 and 5 are
psychometric evaluations of a new process measure. To provide a clear overview of the
project, the three treatment outcome studies will be described collectively with regards
to design, participants, assessment, intervention, and statistical analyses. Similarly, the
methodology of the two psychometric evaluations will be presented together.

In studies 1 and 4, participants were children and adolescents (consecutive patients)
referred to the Pain Treatment Services (PTS). Participants in studies 3 and 5 were
adults recruited from a patient organization for people with WAD (The Swedish
Association of Survivors of Traffic Accidents and Polio), and in study 2 the sample was
people recruited from either different pain clinics or from patient organizations. Tables
4.1. and 4.2. summarize the sample characteristic and methodology for the respective
studies.

4.2. Treatment outcome studies - papers 1, 3, and 4

4.2.1. Participants

Participants in study 1 and 4 consisted of consecutive pediatric patients (in study 1:
ten to 20 years, in study 4: ten to 18 years) with longstanding idiopathic pain referred to
the PTS at Astrid Lindgren Children’s Hospital, Karolinska University Hospital. In
study 3, participants were adults recruited from a patient organization for people with
WAD.

4.2.2. Procedure

In the pilot study (paper 1), no control group was used. Flowcharts for the
randomized controlled trials (3 and 4) are presented in Figures 4.1. and 4.2.

4.2.3. Eligibility and inclusion/exclusion criteria

In studies 1 and 4, children and adolescents referred to the PTS with pain duration of
more than three months were considered eligible for inclusion in the study. In study 3
(adults), eligibility was based on those people who responded to the letter of
information administered by the patient organization, and reported pain duration of
more than six months.

In general, patients were excluded from studies 1, 3, or 4 if: a) pain was associated
with an identified ongoing nociceptive process (e.g. arthritis, cancer, inflammatory
bowel disease), b) co-existing psychiatric or psychosocial issues were considered more
relevant to reduced functioning than pain. (This also included risk for suicide that was
assessed in the psychological screening interview), c) having a reduced proficiency in
Swedish, d) suffering from major cognitive dysfunctions resulting in difficulties
following a conversation and/or understanding the description of the study, e) currently
participating in another rehabilitation program based on CBT.
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4.2.4. Assessment

All participants completed questionnaires and daily ratings during one to three
weeks (different baseline lengths in the three studies) prior to treatment, immediately
following treatment, at follow-up 1 (three to four months after post-treatment
assessments), and at follow-up 2 (six to seven months after post-treatment assessments).
In studies 3 and 4, pretreatment assessments were performed subsequent to the
randomization. With the exception of the pilot study, assessments were conducted by a
nurse who was not involved in delivering the treatment protocol.

4.2.5. Randomization

In studies 3 and 4, a simple randomization technique was used with the participants
as a single block (22 and 32 respectively). In study 4, participants meeting the criteria
for inclusion were continuously randomized during the 26 months recruiting period.
After inclusion, a sealed envelope (prepared by a secretary who was blind to the
objective of the study) containing a code for the experimental or the control condition
was opened, assigning the participant to one of the two groups.

4.2.6. Dependent variables

Pain related functioning (e.g. Functional Disability Inventory, Pain Impairment
Relationship Scale) and quality of life (e.g. Short Form-36, Satisfaction With Life
Scale) were considered primary outcome variables in the three studies. Assessments
also included secondary outcome variables, such as kinesiophobia and pain intensity. In
study 3, a process measure (PIPS) was included to assess target variables in the
intervention protocol. See paragraph 3.4. for a description of all instruments used in the
studies.

4.2.7. Intervention - the experimental condition
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In total, two psychologists and one physician carried out the interventions provided
in the experimental condition. The psychologists were trained in CBT. Both the
psychologists and the physician had some experience and formal training in ACT (e.g.
participation in experiential workshops, supervision), although skills and experiences
increased over time and, thus, differ between the studies. To maintain treatment fidelity,
treatment content and progress were discussed continuously within the clinical research
group in all studies.

The intervention was conducted individually with weekly sessions. Treatment length
and number of sessions varied somewhat between the studies. In general, the
intervention protocol consisted of 10-14 sessions (60 minutes) performed during a
period of 8-16 weeks. Approximately, 80% of the sessions were conducted by
psychologists, and 20% by a physician specialized in pain. In studies 1 and 4, the
intervention also included one to three sessions with parents.

Exposure to previously avoided situations and private experiences was considered
the core intervention, with an emphasis on acceptance of negative reactions that cannot
be directly changed, as a means to facilitate the exposure process. The central objective
was to improve the patients’ functioning and quality of life by increasing the ability to
act in accordance with long term goals and values, in the presence of interfering pain
and distress (i.e. psychological flexibility). The intervention protocol used in the
treatment outcome studies was, in short, as follows:



Pain education - altering the context in which pain occurs

Initially, the physician explains the mechanisms involved in idiopathic longstanding
pain syndromes and how this differs from acute (nociceptive) pain, clarifying that pain
is not necessarily caused by a potentially harmful disease or injury. Thus, the
dysfunctional character of chronic idiopathic pain is emphasized (e.g. indicating harm
without existing tissue damage), as well as the lack of effective treatments to reduce
pain of non-nociceptive character. Although not an ACT-intervention per se, this
information is aimed at altering the context in which pain is experienced, and serves to
facilitate a shift in perspective from symptom reduction to valued living. It is neither
particularly meaningful nor necessary to accept, or defuse from, wrong information or
misunderstandings. In other words, helping the patient to understand the nature of pain
syndrome sets the stage for exposure and acceptance strategies. Thus, the purpose is to
facilitate an increase in activity by clarifying that exposure may increase pain without
being harmful.

Values assessment/clarification

A thorough assessment of individual values in important life domains is performed
early, initiating a shift in focus from symptom alleviation to valued life in the presence
of possible negative private events (pain, fear, negative thoughts). Distinctions between
values as a life orientation (e.g. being a good friend, learning more in school) and goals
(e.g. making a phone call to my friends at least twice a week, missing less than five
classes a week) are discussed, although to various degrees depending on factors such as
the patient’s age. Behaviorally oriented goals are also generated (i.e. values oriented
behaviors were operationalized). Furthermore, discussing values provides, in itself, a
context for exposure (see below).

Shifting perspective

Values clarification is followed by an exercise in which the workability of previous
strategies (e.g. pain medications, rest, avoiding risk situations) to reduce pain and
distress are collaboratively evaluated, emphasizing both short and long term effects as
well as the impact on functionality/valued life. Normally, short term symptom relieves
(negative reinforcement) maintain behaviors even if no long term effects are seen. In
addition, to reduce these symptoms people tend to engage in behaviors (e.g. remaining
still or not going out of doors) that prevent them from activities required to produce life
satisfaction (e.g., visiting friends, working, or playing sport). Since previous strategies
(such as avoidance) generally have not reduced pain over time, and still brought the
patient farther from important activities, most patients experience this exercise as
emotionally challenging. However, this collaborative evaluation of previous strategies
also reveals the possibility of increasing functionality and vital activities by instead
accepting a certain amount of pain and distress. Figure 4.3 illustrates the “patient’s
dilemma”, i.e. struggling to achieve symptom reduction or control while at the same
time striving towards a more vital life.



Goal Values
No pain 9 Dancing
(less pain) " Seeing friends
! k Being in school
Costs Effects Strategies Costs
No dancing Long Short o Pain
Not seeing friends +  Take medication Worrying
Not in school +  Rest Fatigue
(boring) +  Avoid risks Disappointments
RISKS

Figure 4.3. “The Line”, illustrating the patient’s dilemma, is used when collaboratively exploring the
workability of previous strategies to reduce pain. Subsequently, workability is discussed in relation to
personal values. This can be used as an experiential exercise to facilitate what is referred to as
“creative hopelessness” or a shift in perspective from symptom reduction to valued living in the
presence of pain and distress. The pain monster is used as a metaphor for discussing private
experiences, representing thoughts, emotions, and bodily sensations that tell you to act to reduce pain
and distress.

Values-based exposure

As previously stated, exposure is the core process in this treatment approach.
Following the discussion about previously used strategies and their effectiveness, the
therapist introduces the idea of accepting a certain amount of pain and distress to enable
engagement in values oriented behaviors. Patients are then encouraged to perform
gradual values-based exposure to increase frequency of values-directed behaviors and
psychological flexibility in moments with pain and distress, situations that previously
have resulted in pain-related avoidance. The gradual increase in relevant activities is
mainly carried out by the patients between sessions.

Also, for most patients, discussing values (for example making up plans for the
future) generates discomfort, such as negative thoughts and emotions about pain, failure
etc. and efforts to avoid the topic. This is addressed in therapy using exposure and
acceptance strategies (see below).

Acceptance/willingness and defusion

As previously mentioned, an ACT model of debilitating chronic pain includes the
patient’s unwillingness to have pain, as illustrated in patients that do not engage in
valuable activities in order to avoid negative experiences such as pain and fear [142].
(The terms acceptance and willingness are used interchangeably throughout the text.)
Disability (here defined as the avoidance of valued activities) is considered to occur
when actions are guided by internal psychological events (thoughts, emotions, bodily
sensations) rather than the external contingencies of reinforcement that operate in a
given situation. Cognitive fusion, in the context of ACT, can be described as the process
by which thoughts about an event become merged with the actual event. The thought
about the event then evokes the same emotional reaction as the event itself; leading to
behaviors that would follow if the thought was a fact. Thus, when cognitive fusion
occurs, verbal processes (“My pain prevents me from going”) have excessive or
improper impact on the behavior (stays home to avoid pain) [55]. Thus, negative private
experiences that functionally are leading to avoidance of values-oriented actions, such
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as driving the car in the presence of severe back pain, are addressed. In session, the
participant’s ability to acknowledge and accept these negative psychological events for
what they are (e.g. a thought is a thought) without acting on its content instead of trying
to control, suppress, or avoid the private experience is discussed. By repeatedly helping
the participant to distinguish between experiencing a thought and buying into its
content, she or he can defuse, or distance, her/himself from the private events that
previously determined avoidance behaviors. Thus, acceptance of what cannot be
directly changed is emphasized to help the patient act in alignment with values, even
while experiencing pain at the same time.

When discussing the concepts of acceptance and defusion, illustrations and
metaphors are sometimes used to clarify the difference between e.g. accepting and
distracting from a negative thought. For example, in the “sunset metaphor”, a boy or girl
intends to have a barbecue with his or her friends at the beach while watching a
beautiful sunset. However, the sunset turns out to be rather ugly and the boy/girl is left
with the option to either try to “fix” the sunset or accept it as it is. By accepting the ugly
sunset, as well as feelings of disappointment, without efforts to change, control or
reduce, he or she can direct his or her behaviors towards engaging fully in the barbecue
and the social interactions. Since acceptance of pain, fear, thoughts etc. is
counterintuitive, metaphors can play a role in illustrating how the patient can relate to
these experiences in an alternative way. In this case, instead of making an effort to
control something that might be uncontrollable, the patient can notice and acknowledge
the pain and behave in accordance with values (e.g. spending time with friends, being
engaged in meaningful conversations).

Behavioral activation with ACT-oriented problem solving

As explicitly stated, the ACT approach seeks to assist the patient in increasing
values-oriented behaviors. Following a shift in perspective, the (new) treatment
objective is contextually different (i.e. vitality in the presence of pain/distress) from
before (i.e. reduce pain, a vital life with no pain). In this later phase of the intervention,
session content is focused on behavioral activation and the therapist’s role is to support
this process in various ways. For example, values-based exposure is continuously
suggested (prompted) by the therapist, psychologically flexible behaviors are
reinforced, and when obstacles occur and trouble-shooting is needed the therapist
provides a context for what can be described as an ACT-oriented problem-solving
(emphasizing values, exposure, acceptance and defusion).

Everything, always

Importantly, the presented clinical model is an approach that is based on a set of
principles which are applied individually throughout the treatment. The intervention
protocol describes certain, more or less distinct, components. However, it should be
noted that although each session has a pre-specified theme, the therapist behaves in
accordance with the ACT-approach in each therapeutic moment. Consider the following
example. The values-clarification work is facilitated if the therapist initiates the
discussion by first mentioning the possibility that this may elicit negative emotions
(exposure), and that these may be accepted for what they are: “Given all your previous
failures, it seems likely that talking about what you really want in life may give rise to
thoughts like ‘I’m not going to be able anyway, so why bother to think about it’. I'm
wondering if it would be an option to notice those thoughts when they show up. You
could even let me know when they show up, but not do as they tell you to do. For



example, the thought ‘stop describing what you want in life’. That way we could let
them come and go, without having them interfere with what we are about to do today.
What do you think?”

A number of different ACT-related processes are hypothesized to be involved. First,
this may increase the ability to clarify important values. Second, the suggestion to
notice the thoughts can be seen as a defusion exercise. Third, this brief conversation
clearly points to how and why acceptance provides an alternative to other types of
coping with unpleasant thoughts and emotions. Fourth, this is an opportunity to
illustrate psychological flexibility, i.e. to act constructively in alignment with long term
goals in the presence of negative personal experiences. Thus, the therapist may be
described as doing “everything always”, with the intent to facilitate the exposure
process and increase the psychological flexibility.

4.2.8. Control conditions in studies 3 and 4

Study 3 - Treatment as usual

In this study, an add-on design was adopted, meaning that all participants received
treatment as usual (TAU) (e.g. medication, acupuncture, physiotherapy, naprapathy,
osteopathy) during the course of the study. Thus, randomization to “waitlist” meant
continuous treatment as usual. Participants who were randomized to the waiting list
condition were offered an ACT-oriented intervention starting four months following
end of the treatment phase (results not included in the study design).

Study 4 - Multidisciplinary treatment including amitriptyline (MDT)

52

The MDT was performed by a psychiatrist, a child psychologist, a physiotherapist
and a pain physician, all experienced in working with longstanding pediatric pain. The
clinical model followed routines developed during 15 years of clinical work with this
population, thus representing the standard treatment in this particular tertiary care
setting. Within this approach, participants were seen by the different health care
providers based on individual needs. A biobehavioral model of longstanding pain
provided a general theoretical framework for this clinical approach, emphasizing
perceived stress in everyday life as an important factor predicting the severity of
longstanding pain and disability. The biobehavioral approach is supported in several
articles and summarized in the biobehavioral model of pediatric pain [180,187].

Anmitriptyline doses were increased by 10 mg every week up to 50 mg, and then by
25 mg up to a maximum of 100 mg, with median maximum doses=50 mg (mean 64.3,
sd 27.5). The increase of doses was stopped when severe side effects appeared (e.g.
sedation, dry mouth). Amitriptyline was administered during a period of 1.2 months to
19.6 months (mean 10.3, sd 5.9). Average time between pre and post assessments was
5.5 months (sd 1.9).

During this period the participants in the MDT were seen for an average of 10.6
sessions (sd 4.7), equally divided between the physician, physiotherapist and
psychiatrist/psychologist. Importantly, following post assessments, participants received
a number of additional sessions (mean 11.7, sd 11.9). In addition, given that participants
received amitriptylin for approximately ten months, the pharmacological treatment also
continued well beyond post assessments. At follow-up 2, the MDT group had received
an average of 22.8 sessions (sd 15.4), divided between the physician (mean 11.1, sd
9.1), physiotherapist (mean 3.6, sd 4.0), psychologist/psychiatrist (mean 6.7, sd 6.7),
and other (mean 1.4, sd 2.1).



4.2.9. Data analyses

Research questions

Two main research questions were addressed in the statistical analyses. First, did
participants in the ACT-based intervention improve over time? Second, how did the
effects seen in the ACT condition compare with the results from the control condition
(studies 3 and 4)? However, because the participants in the MDT condition (study 4)
received a substantially greater amount of treatment after post assessments, the groups
were not fully comparable at follow-up. Thus, in this study a comparison across
conditions required additional analyses based on pre- and post-treatment assessments
only.

Missing values

To ascertain that data were absent at random, missing values were analyzed (e.g.
using Little’s MCAR test in the Missing Values Analysis module in SPSS 15).
Subsequently, empty cells were replaced, for example by using the expectation-
maximization-likelihood method (EM) as in study 4 (see Table 4.1.).

Statistical methods and considerations

In studies 3 and 4, comparability of the experimental and control conditions at pre-
treatment was investigated using analyses of variance (ANOVA). To detect possible
therapist effects, the interaction between therapist and time was analyzed with ANOVA,
2x4 mixed design (two therapists, four assessment points). Prior to running parametric
tests, the data set was analyzed to detect possible violations of assumptions (normal
distribution or homogeneity of variance). In analyses where the sphericity assumption
was violated, degrees of freedom were adjusted using the Greenhouse-Geisser
correction [37]. The presented results are based on intent-to-treat analyses (ITT).

The effects from the ACT-intervention were analyzed using ANOVA, repeated
measures (including pre-, post- and follow-up assessments). In study 1, following the
recommendations of a 30% reduction in pain [26,33], the proportion of patients with a
clinically important change in pain (i.e. intensity and interference respectively) was
calculated. To maximize power in the relatively small samples, ANCOVA (with pre-
treatment data as covariate) was used when comparing the experimental group with the
control group [184,195]. The level of statistical significance was set at p<0.05, but exact
p-values were presented to facilitate interpretations of the results. Statistical analyses
were performed using SPSS 15.0.

Effect size

As measures of effect size, Cohen’s d (study 1) and partial eta-squared (npz) (studies
3 and 4) were used. According to Cohen’s criteria, d = 0.2 represents a small effect size,
d = 0.5 constitutes a medium effect size, and d = 0.8 a large effect size. For eta-squared,
1,°=0.01 is considered a small effect, ,°=0.09 a medium effect, and n,’=0.25 indicates
a large effect [18].

Statistical power

Reports of effect sizes for CBT-oriented treatments with chronic pain patients vary
between different review studies. In the study by Flor and colleagues, very large effect
sizes (Cohen’s d=1.51) were found when comparing pre- and post-assessments for the



treatment group [38]. Other studies provide more modest effect sizes. In the review by
Morley et al., effect sizes of 0.5 (Hedges g) are reported when comparing the treatment
to a waiting list control condition [118]. The Cochrane review on behavioral treatment
for chronic low-back pain found effect sizes between 0.23 and 0.59 (Cohen’s d),
depending upon outcome type, when comparing operant therapy as well as combined
respondent and cognitive therapy to waiting list controls [124].

In our pilot study with adolescents, large effect sizes were found (Cohen’s d
between 1.05 and 1.27) in three measures of functioning (primary outcome variables).
Therefore, either a medium or a large effect size could be assumed in calculating the
adequate sample size for the two RCT’s. With a power of .80 and an alpha level set at
p<.05, a medium effect size (partial eta squared, np2=0.09) requires a sample size of
n=100. If a large effect size (np2=0.138) is assumed, about 45 participants would be
needed to ascertain the power of the analyses. However, such large samples were not
possible to include in the present outcome studies. Both studies with adolescents
included consecutive patients referred to the PTS. To include 32 participants in the RCT
took approximately 26 months, and it was not considered reasonable to extend this
period. Instead, a second RCT with improved design and methodology was planned. In
study 3, approximately 140 members of a patient organization were invited to
participate in the treatment study. Thirty of those who responded were considered
eligible. Thus, a large enough sample was not obtainable from this procedure.
Consequently, the results from the present studies need to be interpreted with caution
and the reader should keep in mind potential type-II errors resulting from lack of power
due to small samples.

4.3. Measurement development studies - papers 2 and 5

4.3.1. Participants and data collection
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In study 2 and 5, participants were recruited from pain clinics (study 2) and/or
patient organizations (studies 2 and 5). The questionnaires, a letter with written
information, and a consent form were administered by a designated person at each clinic
or patient organization to protect the confidentiality of those who declined participation.
Thus, only the completed questionnaires and consent forms were returned to the
research team.

In study 2, the contact persons were instructed to include people over 18 years of
age, with pain duration longer than three months, and fluent in Swedish with adequate
reading and writing skill. People who primarily suffered from pain due to cancer were
not included in the study. When participants were recruited from pain clinics,
questionnaires were completed prior to initiation of the treatment/rehabilitation
program. In study 5, the participants were recruited through a Swedish patient
organization for people with WAD. Two administrators not involved in, and blind to the
objective of, the study selected 1000 people from the membership directory for
participation. No randomization device was available and the membership directory did
not contain any systematic information except names. Thus, the participants were
selected non-systematically.

The response rates were approximately 52% in study 2 (n=203) and 61% in study 5
(n=611). Due to limitations in the data collection procedures (study 2) and membership
files (study 5), information concerning those who declined participation could not be
obtained. Table 4.2. presents a summary of sample characteristics and methodology for
studies 2 and 5.



4.3.2. Statistical analyses/analytic approach

In both studies, starting with the initial pool of items, a series of analyses was
performed to develop and evaluate the questionnaire. Factor structures and internal
consistencies were investigated, as well as the concurrent criterion and construct
validities of the questionnaire. Also, in study 5, the suggested factor structure was tested
by confirmatory factor analysis (CFA) using Amos 16.0 in SPSS. Specifically, the
development of the questionnaire involved the following steps.

Missing values

Different strategies were employed to replace missing values. In study 2, to identify
patterns in missing data, t-tests were performed to analyze differences between
participants with missing and non-missing values on the subscales. The principal
component analyses (PCA) were conducted with missing values replaced by variable
means. In the validation procedure, variables with missing values were excluded
pairwise (bivariate correlations) and listwise (ANOV A, regression analyses). In study 5,
a missing value analysis was performed (Little MCAR’s test) to identify patterns in
missing data. Following the recommendation by e.g. Tabachnick and Fidell, missing
data was subsequently imputed using EM-methods [164].

Item-analysis

Initial considerations included examination of the adequacy of the sample size and
the factorability of the correlation matrix. Frequency distributions were analyzed to
identify items with extremely skewed response distribution or low variability. Inter-item
correlations were examined to ascertain that variables correlated with a sufficient
number of items, but were not too strongly correlated with other items. Item-total
statistics were also analyzed to detect and remove items showing low correlations with
the overall score of the questionnaire (lower than .3 in study 2, and lower than .25 in
study 5).

Factor structure and internal consistency

A PCA was performed to examine the underlying factor structure among the
remaining items. Given that the factors were assumed to be related, a direct oblimin
(oblique) rotation with delta = 0 was used. The rotated factor structure was investigated
to find items with weak factor loadings (lower than .4) or cross loadings (second
loading higher than .3).

Internal consistencies of the total scale and the subscales, as measured by
Cronbach’s alpha, were analyzed to ascertain that no item contributed negatively to the
scales’ alpha. Also, intercorrelations between subscales as well as the total variance
explained by the components were calculated.
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Concurrent criterion validity

The concurrent criterion validity of the scales were investigated by analyzing the
relationships with variables such as pain intensity and patient functioning (medication
use, work absence), as well as instruments assessing e.g. disability, life satisfaction,
anxiety, depression, kinesiophobia, and acceptance. A series of regression analyses were
performed to investigate the contribution of the subscales in predicting the criteria
variables. In each of the regression analyses, relevant background variables (age,
gender, education, and time since pain onset) were entered first (step 1) followed by the
two PIPS-subscales (step 2). In addition, different groups of participants, i.e. gender and
marital status, were compared on scores from the PIPS subscales using ANOVA.

Confirmatory factor analyses (CFA)

In study 5, the factor structure suggested from the PCA’s in both studies 2 and 5 was
tested by CFA using Amos 16.0 in SPSS. In the CFA, only items that were repeatedly
retained (in both studies 2 and 5) were included. For the CFA, model fit was assessed
with ¢ (although sensitive to sample size and consequently interpreted with caution),
the goodness-of-fit index (GFI), the root mean square error of approximation (RMSEA),
and the comparative fit index (CFI). Different cut-off levels for the indices have been
suggested [164]. However, y*/df < 2 is generally considered as an acceptable fit of the
model. Regarding the RMSEA, values below 0.06 are considered a good-fitting model,
values below 0.08 are indicative of an adequate fit, and values above 0.10 suggest a
poor-fitting model. For the CFI, values above .90 indicate an acceptable fit and values
above .95 a close fit. A GFI greater than .90 indicate a good fit to the data. To compare
the model fit for different factor solutions, chi-square difference tests were performed.
In addition to the model fit indices, the amount of explained variance in life satisfaction
was used to evaluate the utility of the model. In other words, both the fit of the model
and its ability to predict a relevant dependant variable were used to decide whether or
not an item contributed to the model. Furthermore, to ascertain that the findings are
valid across different samples, a CFA with the final version of the instrument was
conducted using the data set from the preliminary validation study (n=203) [204].

4.4. Measures

In addition to the questionnaires described below, background information was also
collected. The instruments are presented in alphabetical order. Table 4.3. summarizes
the questionnaires with references to the paper(s) in which they were used.

Center for Epidemiological Studies Depression Scale for Children

The Center for Epidemiological Studies Depression Scale for Children (CES-DC)
[189] was administered to assess symptoms of depression in young patients. The
reliability and validity of the measure has been established, especially with adolescents
between 12-18 years [35]. The CES-DC has been translated to Swedish and shown
adequate reliability [123]. In study 1, a standard cut-off score of 30 was used (range 0-
60) [123] when analyzing the data.

Children’s Depression Inventory

The Children’s Depression Inventory (CDI) [75] is another measure of depression
used with children and adolescents. In the analyses in study 1, a standard cut-off score
of 19 was used (range 0-54) [25].



Chronic Pain Acceptance Questionnaire

The Chronic Pain Acceptance Questionnaire (CPAQ) was originally developed as a
34-item instrument to assess acceptance in chronic pain patients [43], largely by
modifying the item pool for the Acceptance and Action Questionnaire [58]. Early
psychometric evaluations supported a four-factor solution of the scale [93]. However,
the revised version of the instrument consists of two subscales measuring the degree of
engagement in life activities regardless of pain (activity engagement) and the
willingness to experience pain without efforts to avoid or control it (pain willingness)
[105]. The reliability and validity of the CPAQ have been demonstrated in several
studies [105,214]. Also, its’ ability to predict functioning among people with chronic
pain has been shown repeatedly [96,107]. Participants rate the items on a scale from 0
(never true) to 6 (always true), with higher scores indicating more activity
engagement/pain willingness. A recent analysis with a Swedish version of CPAQ,
including a CFA, further supports the psychometric properties of the two-factor
solution. In this study, CPAQ was also found to be a better predictor than TSK in life
satisfaction, functioning, and depression [203].

Functional disability inventory

The Functional Disability Inventory (FDI) was designed to be applicable to a broad
range of illnesses and varying levels of severity [16,182]. Both the child and the parent
form of FDI were administered. The forms are similar with fifteen items regarding
different functional abilities (e.g. “walking up stairs”, “being at school all day”, “going
shopping”) to be rated by the participants on a 0-4 scale from “No trouble” to
“Impossible”. Results are expressed as total scores. The psychometric properties of the
instrument have been found satisfactory. Previous studies have shown a significant
correlation between child and parent ratings, with slightly lower scores for the adults
[16]. However, pre-treatment scores in study 1 indicated a potential risk for floor effects
[202], and the instrument does not specifically address pain related impairments [16].

Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HAD) has shown to be a reliable
instrument for detecting anxiety and depression among patients in medical settings
[218]. The instrument consists of 14 items, rated on a four-point Likert scale, with
subscales for anxiety and depression. The measure has good reliability, and scores are
independent of physical complaints. The psychometric properties of a Swedish version
of the instrument have been found satisfactory [83]. Cut-off scores for both subscales
indicate that 0-7 = normal, 8-10 = mild anxiety/depression, 11-14 = moderate
anxiety/depression, and 15-21 = severe anxiety/depression [3,218].

Impact of Event Scale
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The Impact of Event Scale (IES) was used to assess the degree of posttraumatic
stress symptoms. This questionnaire was designed to assess distress related to a specific
event. IES consists of 15 items addressing intrusive symptoms and avoidance.
Participants were asked to rate on a four-point scale how often each of the items had
occurred in the past week. IES has shown good reliability and validity [64,162].



Medication use

In study 1, the use of pain medication (paracetamol, NSAID, codein, tramadol,
gabapentin) was rated by the patients on a 0-3 scale (almost never, 1-3 times/month, 1-3
times/ week, almost everyday). In study 5, participants also rated the frequency of using
prescribed medication using a four-point scale (from “daily” to “never”).

Multidimensional Pain Inventory - Swedish version

The West Haven-Yale Multidimensional Pain Inventory (WHYMPI) was developed
to assess various aspects of chronic pain and disability [74]. In MPI-S, the subscales of
part 1 and 2 have been translated to Swedish and psychometrically tested. The factor
structure was confirmed with minor changes, and internal consistencies for the
subscales were satisfactory (0.66-0.86) [8]. The subscales included in study 2 were: pain
severity (two items, measures pain intensity, currently as well as during the past week),
interference (11 items, pain interference with work, chores at home, and social
activities), life control (four items, perceived control over pain, stressful situations, and
daily activities), affective distress (three items, mood, irritability, tension, and anxiety
during the past week), support (two items, attention and support from significant
others). All items were rated on a 0-6 scale, higher scores indicating more pain,
interference, control, distress, and support.

Pain

In the treatment outcome studies, pain intensity and interference (i.e. prevented from
doing things, experiencing bad mood or negative thoughts due to pain) were rated daily
by the participants on a 100 mm visual analogue scale (VAS) during a period of 1
(study 3) or two to three weeks (study 1 and 4). The daily ratings were used to calculate
each individual’s mean for the assessment period. In study 1, assessments were made 4
times a day based on a preset schedule, and in study 3 and 4 ratings were made only
once a day and scores represented an average pain experience for that day. In the
measurement development studies pain intensity was assessed by asking the participants
to rate their current pain experience on a seven-point scale from “not at all” to “very
much”, using an item from the MPI.

Pain Coping Questionnaire

The Pain Coping Questionnaire (PCQ) [139] is a self report instrument for children
and adolescents from age eight to measure how often a particular coping strategy is used
on a scale from 1 (never) to 5 (very often). Internalizing/catastrophizing is a five-item
subscale that assesses one aspect of coping with negative emotions that likely impair the
use of more adaptive strategies [139]. This particular subscale has previously been
considered relevant to this population [29].

Pain Disability Index

Pain Disability Index (PDI) is a brief instrument developed to assess the degree to
which chronic pain interfere(s) with daily activities [166]. Seven items regarding
various activities are rated by the patients on a 0-10 scale from “no trouble” to “total
disability”. Several studies support the reliability and validity of the PDI [165,166]. A
Swedish version of the PDI has been used with WAD-patients, showing good reliability
[154].



Pain and Impairment Relationship Scale

The Pain and Impairment Relationship Scale (PAIRS) was developed to assess
patients’ beliefs and attitudes regarding pain, or the ability to function despite
discomfort [140]. Psychometric evaluations of the instrument have shown adequate
internal consistency [151]. Also, PAIRS reliably discriminated between pain and non-
pain groups, and the instrument was significantly related to impairment even after pain
intensity, duration, and severity of spine dysfunction were controlled for [151]. PAIRS
scores have been shown to change significantly following a CBT-oriented treatment,
indicating the instrument’s sensitivity to change in this type of treatment [47]. The
PAIRS consists of 15 statements reflecting thoughts, attitudes and opinions about pain,
such as “As long as I am in pain, I’ll never be able to live as well as I did before.” The
degrees to which the participant agreed or disagreed with each statement was rated on a
seven-point Likert scale (higher scores indicating greater tendency to associate pain
with impairment and to restrict functioning in the presence of pain). In study 4, an age
appropriate adaptation was made in one item by changing the wording from “work” to
“school”.

Pain interference index - a composite score

Due to a lack of adequate instruments for children, we constructed the Pain
Interference Index (PII) as a measure of pain interference with everyday life for use in
study 4. The Multidimensional Pain Inventory, Interference scale (MPI) [74] and the
Brief Pain Inventory, pain interference items (BPI) [17] have been suggested as
measures of pain related functioning [26]. Both of these instruments are short measures
with certain advantages, e.g. the inclusion of items assessing sleep. Based on these two
measures, a brief inventory was assembled to assess pain interference in adolescents.
The six questions closely resembled the items in MPI and BPI although age-
appropriately formulated. A composite score of pain interference was calculated by
averaging the 6 items addressing interference with schoolwork, activities outside school
(leisure activities), seeing friends, mood, physical ability, sleep. The items were rated on
a VAS-scale from “not at all” to “completely”.

Pain related discomfort

Previous studies have shown that worrying about longstanding pain is more
distressing, difficult to dismiss, and distracting as compared with non-pain related
worrying [28]. However, there were no measurements readily available to assess this in
pediatric pain patients. Thus, in study 4, to assess the extent to which the participants
were thinking of, or worrying about, pain and disability five questions were generated:
1) How often do you worry about pain or related symptoms? 2) How often do you think
about having pain or other symptoms? 3) How often are you angry or sad because of
pain or related symptoms? 4) How often do you worry about not being able to do things
because of pain or related symptoms? 5) How often do you worry about not being able
to do things in the future because of pain or related symptoms? The questions were
rated using a VAS scale from “never” to “always”. A composite score (i.e. mean) was
calculated based on the five questions, with higher scores indicating more discomfort.

Psychological Inflexibility in Pain Scale

The Psychological Inflexibility in Pain Scale (PIPS) is developed to assess
psychological inflexibility in relation to chronic pain. In developing PIPS, an initial pool
of 38 items was generated by the authors to reflect some of the core processes
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underlying psychological (in)flexibility: avoidance (12 items), acceptance (7 items),
cognitive fusion (14 items), and values orientation (5 items). Furthermore, items were
generated to be relevant in the context of chronic pain (i.e. reflecting descriptions from
patients in treatment) and were modeled after previous ACT-related instruments (i.e.
AAQ and CPAQ). Items consisted of different statements that were considered to be
related to chronic pain, psychological inflexibility, suffering, and disability (coherent
with ACT theory). Participants were asked to rate how true these statements were on a
seven-point Likert-type scale that ranged from “never true” to “always true”, with
higher scores indicating higher psychological inflexibility. Two studies support the
psychometric properties of a two-factor solution [200,204], with subscales labeled
avoidance and cognitive fusion based on item content. The revised version of the
instrument based on both exploratory and confirmatory factor analyses is included in
the thesis as an appendix.

Quality of life - single item

A single item was included to assess perceived quality of life. The item was stated:
“Rate your current level of life quality by marking one of the following alternatives.”
Participants were presented with seven alternatives from “very low quality of life” to
“very high quality of life”.

Satisfaction With Life Scale

Satisfaction With Life Scale (SWLS) is a five-item scale measuring global life
satisfaction [24]. Items are rated on a seven-point scale from “strongly disagree” to
“strongly agree”, with higher scores indicating greater life satisfaction. SWLS has
repeatedly shown to have good psychometric properties [131] although a Swedish
version of the SWLS is yet to be validated.

School attendance

To assess school attendance, patients in study 1 were asked to rate their school
absence due to pain using a 0-3 scale (no absence, 1-4 h/month, 5-10 h/month, more
than 10 h/month).

Short Form-36 Health Survey

The Short Form-36 Health Survey (SF-36) is a well-developed 36-item measure
assessing health related quality of life [186]. The instrument is extensively evaluated
and has shown good psychometric properties [109]. The SF-36 provides summary
scores for two subscales: the physical component scale (PCS) and the mental
component scale (MCS), with higher scores indicating better functioning. The
instrument was developed for use with subjects from age 14, and a Swedish version of
SF-36 has been validated showing adequate psychometric properties [161].

Short Form-12 Health Survey

SF-12 is a 12-item measure based on the SF-36 to assess health related quality of
life [186]. As with SF-36, two different subscales measure physical and mental
functioning, with larger scores indicating a higher level of functioning. Internal
consistencies for the two subscales were 0.77 and 0.80 respectively in a large sample of
patients with back pain [87]. A Swedish version of SF-12 has been validated and shown
to adequately predict scores on SF-36 [41].
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Tampa Scale of Kinesiophobia

The Tampa Scale of Kinesiophobia (TSK) assesses the participants’ fear of
(re)injury by physical movement/activity, or kinesiophobia [163,208]. The scale
consists of 17 items, rated on a four-point scale from “strongly disagree” to “strongly
agree” with higher scores indicating stronger fear of (re)injury. The TSK has shown to
be a reliable assessment tool for longstanding pain in several studies, especially low-
back pain [20,207], and a recent study have supported a two-factor solution with
subscales for activity avoidance and somatic focus [144]. Also, analyses of the
psychometric properties including Dutch, Canadian, and Swedish samples with several
different pain types showed that the factor structure was stable across pain diagnoses
and nationalities [145].

Work absence

Self-reported work absence (number of missed workdays) was measured using an
item from the Orebro Screening Questionnaire (on a nine-point scale from “0” to “181-
365”) [80].

4.5, Ethics
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All studies included in the thesis were approved by the Ethical Review Board in
Stockholm, Sweden.
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5.

EMPIRICAL STUDIES WITHIN THE RESEARCH PROJECT

5.1. Treatment outcome studies

The effects of treatment for the experimental condition (i.e. the exposure and
acceptance intervention) in studies 1, 3, and 4 are summarized in Table 5.1. The results
from the studies were, in short, as follows.

5.1.1. Study 1: Exposure and acceptance with adolescents - a pilot study.

Aim

To investigate if an exposure and acceptance-based approach could increase
functioning as well as decrease pain for adolescents with chronic debilitating pain, and
if the effects were retained six months following the end of treatment.

Major findings

Substantial and stable decreases in functional disability, pain intensity, pain
interference, school absence and internalizing/catastrophizing were seen following
treatment, continuing during post-treatment periods (see Table 5.1.). Effect sizes were
generally large for the outcome variables (Cohen’s d>.80). ITT analyses (i.e. with the
two dropouts included in the analyses) did not change the results presented.
Importantly, no patient reported an increase in pain intensity following treatment
despite a substantial increase in functionality (i.e. functional ability and school
attendance). For a majority of patients, a clinically important reduction in pain (i.e.
intensity and interference) was seen following treatment and at follow-ups.

Methodological considerations

Several methodological shortcomings were noted that clearly limited the possibility
to draw any conclusions from this pilot study. First and foremost, the lack of a control
group prevented comparisons with other treatments or spontaneous recovery. Also, as
this study was conducted within an ongoing process of developing a clinical model, the
structure and sequence, as well as the therapeutic skills, changed successively. In
addition, the number of sessions varied greatly. Importantly, treatment was based on
individual needs and continued until goals set in therapy were achieved. In combination
with the lack of a control group, such “success criteria” obviously made it difficult to
evaluate the effectiveness of this intervention. Also, this study did not evaluate a
standardized treatment protocol but rather an approach based on a set of principles
applied individually reflecting each patient’s specific difficulties and needs, as
perceived by the therapist.

Conclusion
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The improvements seen following treatment tentatively suggested that exposure and
acceptance strategies may be used to increase functional ability as well as reduce pain.
The results were of particular interest given the difficulties to achieve clinically
meaningful and sustained effects for this group of patients. Although the study had
important methodological limitations, the results were promising and merited further
studies to empirically evaluate the effects of this type of rehabilitation for pediatric and
adult patients disabled by chronic idiopathic pain.



5.1.2. Study 3: Exposure and acceptance with WAD - an RCT.
Aim
To investigate if exposure and acceptance delivered in addition to TAU
(experimental group) could increase functioning and life satisfaction in people with
WAD, and to compare this with a control group receiving TAU only. Also, the

relationship between improvements in functioning and changes in psychological
flexibility was investigated.

Major findings

Following treatment, improvements were seen in all measures but pain intensity.
Statistically significant differences between the groups, in favor of the experimental
condition, were seen in the primary outcome variables (pain disability and life
satisfaction), secondary outcome variables (e.g. fear of movement, posttraumatic stress
symptoms), and in the process variable (psychological inflexibility). Large effects (np2 >
0.25) were obtained in several measures including the primary outcome variables, as
shown in Table 5.1. Pairwise contrasts indicated that the improvements mainly occurred
during the treatment phase. The pattern of results implied that reported increases in
functional ability and life satisfaction were not due to a corresponding decrease in pain.
In contrast, changes in psychological inflexibility (i.e. avoidance and fusion subscales)
corresponded well with improvements in life satisfaction and functioning. This
suggested that psychological flexibility may have been an important mediator of
change, and this should be explored in future studies. ITT analyses, i.e. including the
participant that dropped out from the control group, did not change the results. Also, no
differences were seen between the two therapists involved in the study. In addition, no
participant dropped out of treatment, which is a fact that tentatively suggested that the
clinical model was well received by participants.

Methodological considerations

The small sample and the selection of participants (recruited from a patient
organization) may have limited the external validity of the results. A 12- or 24-month
follow-up assessment would have provided valuable information regarding the
sustainability of the improvements. Exclusive reliance on self-report measures as well
as the lack of validated Swedish versions of several of the included instruments
constituted further limitations. The lack of video/audiotape prevented direct observation
and assessment of therapist competence and protocol adherence.

Conclusion

The results from this relatively small RCT were promising and merited further
studies to investigate the effectiveness of exposure and acceptance strategies to increase
functioning and life satisfaction in people with debilitating chronic pain and WAD.



5.1.3. Study 4: Exposure and acceptance with children and adolescents — an RCT.

Aim

To evaluate the effectiveness of an intervention based on exposure and acceptance
strategies (ACT) for children and adolescents with longstanding debilitating pain
syndromes, and to compare this with a multidisciplinary treatment approach including
amitriptyline (MDT).

Major findings

As illustrated in Table 5.1., the exposure and acceptance group showed substantial
and sustained improvements in all measures, with mostly large effects sizes. Thus, these
results supported previous findings that an approach based on exposure and acceptance
may be effective in the treatment of longstanding pediatric pain. The MDT group
improved significantly on several measures, implying that an active and generally
useful treatment was used as a control condition. Comparisons between the two
conditions including follow-up assessments showed that the exposure and acceptance
group performed significantly better on perceived functional ability in relation to pain
(PAIRS), fear of re/injury or kinesiophobia (TSK), pain intensity and pain related
discomfort. Analyses based on post-treatment assessments (before groups diverged in
extent of treatment) also illustrated significant differences between the groups in favor
of the exposure and acceptance condition in pain interference (PII) and quality of life:
mental scale. Analyses of the differences between the groups showed moderate to large
effect sizes (n,” =.13-.34).

Methodological considerations

The prolonged treatment in the MDT group complicated comparisons between
groups at follow-up assessments. Although consecutive patients were used, the
relatively small sample may have limited the external validity of the findings. It was
suggested that future trials include audio/video recordings of sessions to facilitate
formal assessments of therapist competence and protocol adherence. Also, the use of
dependant variables other than self-report measures would have strengthened the results
obtained. The lack of validated Swedish instruments for pediatric pain was unfortunate
and resulted in the use of several measures that were not psychometrically validated
with a relevant population, for example the PAIRS. A potential floor effect was noted in
the FDI, indicating a need to either refine or develop instruments to assess specific pain
related disabilities among pediatric patients. For example, the PII appeared promising
but the reliability and validity need to be explored.

Conclusion
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Improvements seen in the exposure and acceptance condition, as compared with the
MDT including amitriptyline, supported previous findings and suggested the
effectiveness of this intervention. Thus, the results illustrated that this treatment
approach can lead to important benefits in pain adjustment, functioning, and quality of
life with pediatric patients suffering from debilitating longstanding pain. However, the
methodological concerns should be noted and larger scale studies are warranted, as well
as the validation of an adequate instrument to assess psychological flexibility in
pediatric patients with chronic pain.
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5.2. Measurement development studies

The results from the measurement development studies are summarized in Tables
5.2. and 5.3. Standardized regression weights of the PIPS obtained with CFA are shown
in Figure 5.1. Furthermore, the final 12-item version of the instrument is provided as an
appendix, including scoring instructions.

5.2.1. Study 2: Preliminary validation of the PIPS.
Aim
To develop and test the internal consistency and criterion related validities of a new

instrument to assess important aspects of psychological flexibility in adults with chronic
pain.

Major findings

Principal component analyses supported the reliability and validity of a two-factor
solution with subscales for avoidance and cognitive fusion. As illustrated in Table 5.2.,
the subscales demonstrated adequate internal consistencies and intercorrelation.
Furthermore, background variables were controlled for, PIPS contributed significantly
to the prediction of pain severity, interference, life control, and affective distress (MPI
subscales), physical and mental well being (SF-12 subscales), and quality of life (single
item). The individual contribution to explaining variance in the dependant variables was
larger for avoidance than for cognitive fusion (see Table 5.3.).

Methodological considerations

The lack of longitudinal data prevented analyses of the causal relationship between
PIPS and e.g. decreased quality of life. The criterion validity was based on self-report
measures and objective data in the form of medication use, work absence etc. would
have added to the validity of the measure. The lack of systematic data from people who
declined participation also limited the validity of the results.

Conclusion

Although tentative, data from the present study demonstrated satisfactory
psychometric properties for this 16-item version of the PIPS, with subscales for
avoidance and cognitive fusion. More data was needed to further test the factor structure
and validity of the questionnaire. Replicating the study with a different sample would,
thus, support the validity of the questionnaire.

5.2.2. Study 5: Evaluation of psychometric properties and model fit of the PIPS.
Aim
To examine the psychometric properties of the instrument including factor structure
and internal consistency, as well as the criterion and construct validities, and to
investigate the model fit of the subscales across two different samples.
Major findings

Exploratory factor analyses (i.e. PCA) supported the previously suggested two-
factor solution. Internal consistencies were good for the subscales (avoidance and
cognitive fusion) as well as the total scale. As seen in Table 5.3., hierarchical regression
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analyses illustrated adequate relationships with the criteria variables (e.g. disability and
life satisfaction). Construct validity was supported by strong correlations with CPAQ
and the activity avoidance subscale of the TSK. Furthermore, CFA was performed with
the 14 items that were retained in both the preliminary validation and in the present
study, and this resulted in the removal of two more items. By considering the model fit
as well as the amount of explained variance in relevant criteria variables, a final version
of the instrument was established using eight (avoidance) and four (cognitive fusion)
items in the two respective subscales (see Figure 5.1.).

Methodological considerations

Participants in the present study were members of a patient organization and
reported symptoms of WAD but no diagnostic information. Thus, scores on the
subscales may not generalize to a clinical population. Lack of a formal randomization
procedure for selection of participants was unfortunate. Also, the lack of systematic data
about the members prevented any analysis of those who declined participation. The sole
use of self-report measures was another limitation, and objective data would have added
to the validity of the measure. Furthermore, the criterion validity of the questionnaire
was evaluated by correlations with other measures, preventing causal inferences.

Conclusion

The psychometric properties of this 12-item version of the instrument were
supported, with CFA indicating an acceptable fit of the model. The instrument was,
thus, suggested as an adequate measure of avoidance and cognitive fusion among adults
with chronic pain (see appendix).

Table 5.2. Summary of the results from the measurement development studies. Data for each subscale

as well as the total scale from the two studies are illustrated, including explained variances and
internal consistencies (Cronbach’s alpha).

Final no. of Explained Alpha Correlation between subscales
Scale items Mean (sd) variance (0) Component Raw score

Study 2 - Development and preliminary validation

Avoidance 10 41.7(12.0) 39.0% .90

Cognitive fusion 6 31.3(6.0) 12.7% 75 33 46

Total scale 16 73.0(15.8) 51.7% 89
Study 5 - Psychometric evaluation and model testing

Avoidance 8 31.4(10.0) 42.1% .89

Cognitive fusion 4 21.2(4.2) 13.7% .66 33 3

Total scale 12 52.6(12.3) 55.8% .87
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Figure 5.1. Standardized regression weights of the PIPS obtained with CFA (final version).
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6.

GENERAL DISCUSSION

6.1 Treatment evaluations

6.1.1. Summary of the treatment outcome studies

74

In the present thesis, a clinical model emphasizing exposure and acceptance
strategies to increase psychological flexibility and thereby improve functioning and life
satisfaction was developed and evaluated. Traditionally, CBT conducted with pain
patients have addressed reductions in, or control of, pain and distress by e.g.
relaxation/biofeedback techniques, stress management strategies, and decatastrophizing
[22,89,175]. In contrast, no intervention in the present study was aimed at reducing or
controlling pain. Instead, the focus was on increasing the patients’ psychological
flexibility, i.e. the ability to choose values-oriented behaviors in the presence of pain
and distress. Thus, the rationale for this exposure and acceptance based approach is
conceptually different from most CBT programs used with chronic pain patients. The
emphasis on values and the use of acceptance and defusion represent other differences
between this approach and more traditional forms of CBT.

In summary, the treatment evaluation studies included in the thesis suggest that a
clinical approach based on values-oriented exposure and acceptance can improve
functioning and quality of life in people with chronic debilitating pain syndromes.
Tentatively, results suggest that improved functioning and life quality may be tightly
linked to changes in psychological flexibility. Thus, based on the present studies it is
argued that, in contrast to pain control per se, the patients’ ability to act effectively in
the presence of pain and distress constitutes a key factor in functioning and quality of
life. Clearly, these studies have methodological limitations that need to be considered
before generalizing the results. Such limitations are small samples and heavy reliance
on self-report measures. However, the findings are relatively consistent across three
studies, and significant effects were obtained despite small samples, supporting the
validity of the findings. The results also support previous research on acceptance and
pain (see Tables 2.1. to 2.3.). Large, although uncontrolled, treatment studies have
indicated the usefulness of a comprehensive multidisciplinary treatment based on
similar theoretical principles [106,211]. In correlation studies, acceptance has repeatedly
been shown to predict pain adjustment and quality of life [92,97,203]. Laboratory
studies have provided further support for the utility of accepting rather than trying to
control pain [111,215]. Thus, the presented studies contribute to the growing empirical
base for interventions based on exposure and acceptance.

In contrast to most clinical outcome studies with CBT for pain, the interventions
used in the present studies are derived from, and closely related to, one well-defined
theory (i.e. learning theory). Also, the protocols used did not include a large number of
different treatment components. This is important given the need to further explore the
mechanism(s) of action and change processes in successful CBT. Recently, studies have
shown that acceptance mediates the effects of catastrophizing in e.g. depression, fear,
and disability [213], and is highly associated with treatment changes [212].

As previously stated, pain intensity was neither considered a primary outcome
measure nor a target in these treatment evaluations. Yet, we were interested in exploring
whether a change in context (from a non-accepting to an accepting posture) would alter
the experience of pain. Interestingly, in both studies with adolescents we found a
decrease in pain intensity despite the fact that no intervention was aimed at pain



reduction. Rather, the emphasis on exposure to pain-related activities could be expected
to result in increased pain. In contrast to these findings with adolescents, there was no
change in pain intensity across time in the treatment study with adults. It should be
noted, though, that the reported increase in activity did not result in a corresponding
pain increase.

6.1.2. Clinical implications

Although a large body of literature supports CBT for people with chronic
debilitating pain, there is still an extensive number of patients that are not offered such
treatment within the regular health care system. This is somewhat difficult to understand
given the large direct and indirect costs for chronic pain, the relative ineffectiveness of
medical interventions for chronic pain syndromes, and the well-known usefulness of
CBT for this group. Although comprehensive, CBT-oriented rehabilitation programs
may be well worth the money, as shown by studies illustrating the cost-effectiveness of
CBT as compared with usual care and information [81]. However, it may be that brief
and less intensive interventions are more easily incorporated into existing health care
organizations. It should be noted that the results in the presented studies were obtained
using a small behavior medicine team consisting of a psychologist and a pain physician
(trained in CBT and ACT or currently under training) and weekly sessions during a
period of three to five months. Also, the results from these brief interventions are
comparable with similar but more extensive programs [106], indicating a need to
explore the arguments for and against these, undoubtedly more expensive,
comprehensive treatments.

In addition to providing structured ACT/CBT interventions to a larger number of
chronic pain patients, a paradigm shift for this group seems warranted. Although certain
subgroups of patients benefit from various medical treatment options, such as opiates or
spinal cord stimulations, there is enough empirical evidence to conclude that the link
between reductions in pain intensity and increased functioning is rather weak [174].
Thus, even if medical interventions are provided with the intent to reduce pain,
behavioral activation needs to be specifically addressed to achieve improved
functioning. Also, increases in healthy behaviors such as social interactions or physical
activities may mediate the effects of the medical interventions.

Learning theory, behavior therapy, and ACT should be seen as approaches to 1)
understand important links between pain and disability, and 2) tailor the support
provided to people with debilitating conditions, in order to assist them in improving
functioning. As such, this is a framework to be used for all people involved in these
patients. Expressed differently, ACT is not as much a particular psychotherapeutic
intervention or technique as it is a team approach.

The behavioral medicine approach to pain and disability appears essential to achieve
improvements in functioning among people with chronic and severe somatic symptoms.
Given the large emphasis on psychological aspects, it may seem as if the presented
intervention is mainly provided by the psychologist. This is, however, not the case. The
role of the physician in the behavioral medicine team should be to facilitate the
exposure process by providing correct information regarding the benign character of the
pain, and closing the door to further medical assessments or treatments. By doing this,
she or he is altering the context in which pain is experienced. From a contextual and
RFT perspective, the physician as a pain expert is central to a process where new
relational framing may occur. Frames of coordination may develop between stimuli that
were previously not related by “sameness”, but rather framed as ‘“opposite”. For
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example, “having pain” may (gradually) start to be seen as compatible with “perform
physical activities” (i.e. not “opposite as”). Similarly, “being in pain” AND “living a
vital life” may be possible, as well as “being a pain patient” AND “plan for the future”.

The relational frames that previously resulted in cognitive fusion and experiential
avoidance are undermined due to modifications in the relational network (following
new learning experiences). Thus, a (behavior medicine oriented) pain physician may be
an extremely important behavior therapist that plays a central role in modifying
dysfunctional behavior patterns. This process also includes refraining from reinforcing
behaviors in line with cognitive fusion and experiential avoidance. Saying no to further
assessment or treatments aimed at decreases in pain is obviously difficult for the patient,
as well as for the physician. Nevertheless, it is a vital part of shifting the patients’
perspective towards acceptance of pain and values-oriented exposure.

Subsequently, through values clarification, workability and creative hopelessness,
acceptance and defusion exercises, goal setting and behavioral activation etc. the patient
acquires new information (through direct experiences and derived learning). In this
continuous process, the relational framing of verbal stimuli in the network of verbal
stimuli is gradually modified. Consequently, previously well established ideas such as
“pain needs to be reduced” may no longer be taken for granted. When such a verbal
stimuli is framed differently, the psychological functions are changed. For example, the
function of “I can not do this, due to my pain” is further undermined following a
(successful) process of exposure and defusion. Moreover, when starting to behave
differently in the presence of thoughts like “there is no use in trying” or “it hurts too
much, I can’t go”, the behavior repertoire starts to expand. If such behaviors are
reinforced by meaningful experiences, they may generalize to other situations. A larger
behavior repertoire is built, and the patient becomes more flexible in using it (increased
psychological flexibility). Thus, rather than learning to control negative thoughts,
emotions, and bodily sensations, the objective of this clinical approach is to assist the
patient in generating and increasing values oriented behaviors in the presence of pain
and distress.

In addition, the values work appears essential when targeting behavior change in
patients with chronic pain. In contrast to anxiety, pain is unlikely to be substantially
reduced following an exposure based intervention. Thus, the rationale for the exposure
process must be different (i.e. not primarily desensitization). Importantly, the shift in
perspective (or creative hopelessness) from symptom reduction to valued living
establishes a context that facilitates exposure. Using RFT-terms, by frequently
discussing personal values and long term goals, the therapist can help the patient to
bring future effects into a frame of causation with present behaviors. That way, the
psychological function of the present behavior may shift from e.g. “it will hurt, I
shouldn’t do it” to “it will hurt and this is in the service of being a good parent”.
Expressed differently, the values work is motivational in the sense that it illuminates the
incentives to repeatedly engage in behaviors that are likely to increase pain and distress.

Clearly, the empirical support for ACT and related treatment approaches is growing
rapidly and the utility of these interventions is of particular interest within the field of
behavioral medicine and treatment-resistant somatic conditions. Besides chronic pain,
there is a substantial number of patients suffering from longstanding somatic symptoms,
with or without a clear etiology, for which effective medical treatments are lacking.
Many times, these symptoms lead to deterioration and reduced quality of life. For these
patients, it appears as if interventions such as values-oriented exposure, acceptance, and
defusion may be beneficial. Although research in this area is greatly needed, some



studies exist. As previously mentioned, ACT interventions have been evaluated with
stress [11], epilepsy [84-86] and diabetes [46]. Recent studies have also indicated that
acceptance oriented interventions may have an important role to play for patients with
tinnitus [192,193], and treatment outcome studies are eagerly awaited. Also, in a small
study conducted with women diagnosed with breast cancer, acceptance- and control
based interventions were compared [127]. Due to a small sample size, results were
tentative but indicated the usefulness of the acceptance approach and this appears to be
a relevant area for future research.

In the previously mentioned study on diabetes, the ACT intervention resulted in
better diabetes self-care [46]. This is of particular interest given the difficulties with
treatment compliance seen among subgroups of patients with e.g. diabetes or cystic
fibrosis [156]. For these individuals, not behaving in accordance with the self-
management program may lead to serious or even fatal consequences. Although skills
training may be one important dimension of a self-care program, it seems plausible that
emotional distress and avoidance may constitute barriers that may be addressed with an
exposure and acceptance oriented intervention. Furthermore, based on these and
previous findings, it appears reasonable to think that a behavior medicine model based
on ACT would be beneficial to patients with e.g. chronic fatigue syndrome, unclear
neurological symptoms, secondary sleep disorder (resulting from e.g. chronic pain), and
in patients with complex somatic conditions. It may also provide a useful treatment
approach for patients presenting with somatic disorders and severe psychiatric
comorbidity. Sometimes a medical treatment is successfully applied (e.g. to cancer) and
the patient is cured but continues to experience somatic symptoms such as nausea,
headache, or fatigue. Additional distress related to fear of remission may be present. In
total, the successfully treated patient may continue to suffer from both anxiety and
somatic symptoms that can result in depression as well as decreased social and physical
functioning. For this group, it appears as if an ACT-oriented program aimed at
improving valued living in the presence of interfering somatic and psychiatric
symptoms can be useful.

6.2. Measurement development

6.2.1. Summary of the measurement development studies

The present thesis includes two studies conducted to develop and evaluate a process
measure assessing central and discernible components of psychological flexibility.
Initially, 38 items reflecting avoidance, fusion, values, and acceptance were generated.
All items appeared theoretically relevant for one of these components. Following
exploratory and confirmatory factor analyses, a 16-item version and later a 12-item
version was suggested, with subscales for avoidance and cognitive fusion. In both sets
of data, the instrument illustrated adequate internal consistencies as well as concurrent
criterion and construct validities. Thus, data suggest that PIPS can be used as a reliable
and valid measure to assess key components in psychological inflexibility in adults with
chronic pain.

6.2.1. Clinical implications

It is suggested that the results of this study have clinical implications. It should be
possible for the clinician to refine the behavior analytic case formulation by using the
questionnaire and thereby get a better understanding of the patient’s pain related
difficulties. The information provided by PIPS can subsequently guide the clinician in



tailoring the intervention to address the patient’s difficulties. Specifically, it may be
possible to identify different subgroups based on the results from instruments such as
PIPS. Possibly, these subgroups of patients may benefit from different types of
interventions. Thus, it may be important to investigate whether certain components of
the ACT-model (e.g. defusion or behavioral activation) should be emphasized with
some patients.

6.3. Future directions

6.3.1. Treatment evaluations
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The empirical base for an exposure and acceptance oriented interventions is
growing. However, there is a need to further investigate the effectiveness of exposure
and acceptance oriented treatments with chronic pain patients, especially children and
adolescents. The need for more empirical evaluations of ACT and similar approaches,
especially RCT’s, has been raised in a recent meta-analysis [219]. Notably, this meta-
analysis did not include a several studies with pain patients. With regards to pain, more
and larger randomized trials are needed and preferably with standardized interventions
in both the experiment and the control conditions to optimize the internal validity.
Moreover, the effectiveness of group interventions may be investigated and compared
with individual treatment. Previous research has indicated that differences between
treatment (multidisciplinary) and control conditions at post-treatment assessments tend
to deteriorate during the following year [67]. Thus, given the promising results from
exposure and acceptance oriented treatments, there is a great need for long term follow-
up assessments (18-36 months following end of treatment). Results from one of the
studies in the present thesis illustrate that although improvements in general were
maintained for the treatment group seven months following end of treatment, declines
were seen in some measures. This implies that a longer intervention program, e.g. 14-16
sessions extended over six months might be preferable and should be tested in future
studies. Booster sessions could be dispersed over an extended period to maintain and
further increase activity engagement and psychological flexibility.

Although a number of relevant lab-studies have been conducted recently, there is
still a need to clarify the importance of separate components in ACT-oriented
treatments. Ideally, this type of studies should include physiological measures to
explore the biological dimensions of these psychological constructs, e.g. acceptance.
Imaging techniques, such as fMRI and PET may also provide new insights with regards
to the working mechanisms in acceptance strategies.

As pointed out in previous research on CBT interventions for chronic pain, behavior
change and physical improvements are (to some extent) two different objectives
demanding different types of interventions [209]. Thus, the patterns of pain related
avoidance seen among these patients should be individually analyzed using a learning
theory framework, and subsequently targeted with behavior therapeutic strategies such
as exposure. From this perspective, the mechanism of action in successful treatments
based on exercise and increases in physical activities may in large be conceptualized as
exposure (i.e. a frequent and gradually increase of pain eliciting stimuli without trying
to reduce or alter the experience).

For patients with e.g. WAD, interventions to improve strength, balance, and
mobility are important but difficult. The results from study 3 suggest that acceptance
strategies may be included to facilitate engagement in physical exercises perceived as
potentially painful but critical to improving strength and mobility. Thus, the probability



of achieving sustainable improvements in functional abilities may be increased if
physical training is combined with individually tailored behavior therapy focusing on
exposure as well as acceptance strategies. Future studies might test whether an exposure
and acceptance based intervention performed prior to a physiotherapeutic intervention
could enhance the effectiveness of the latter.

The importance of family factors to the child’s pain and disability is today well
known [128,130,179]. However, further studies are needed to explore if family
functioning and parents’ behaviors (e.g. general style of communication, attending to
pain symptoms) have a direct influence on pain and/or functional disability or whether
more complex relationships exist [130]. Thus, it is suggested that the parents’ roles as
mediators and moderators on treatment effects is addressed in future studies.

Few studies have investigated costs involved in caring for children with
longstanding pain, but economic benefits from developing effective treatments for this
group is clearly indicated [152]. The participants in the MDT group received, on
average, twice as many sessions as the participants in the ACT group. This indicates
that the results obtained should be evaluated in relation to the costs involved in
delivering the intervention. However, the difference in treatment length in study 4 was
unintended and the data needed for such an analysis could not be systematically
obtained retrospectively. Tentatively, results imply that an ACT approach may be a
cost-effective intervention for these patients, but it is suggested that future studies set up
the data collection procedures to facilitate such analyses.

6.3.2. Measurement development

In future research, PIPS may be used in longitudinal studies to explore the role of
psychological flexibility in the transition from acute to chronic pain and related
disability. Subsequently, PIPS may provide information about patients with subacute
pain who may be at risk for developing chronic pain and e.g. long-term sick leave. One
such project is currently underway. As a first step, the instrument’s predictive validity
will be explored in a longitudinal study. People reporting chronic pain and WAD (same
group as in study 5) have completed assessments three years following baseline
assessments.

The successive refinement and increasing empirical support for instruments such as
PIPS and CPAQ have provided possibilities to further explore psychological flexibility
and its relationship to other well-established constructs, such as kinesiophobia [203].
Future studies need to examine the relationship between PIPS and other measures of
psychological inflexibility such as CPAQ. The values items included in the original
pool of data appeared to constitute a separate construct but did not correlate highly
enough with the other items in PIPS to be included as a third component. However,
these items may be developed as a separate four or five item instrument to assess values
orientation and should then be psychometrically examined [204]. Furthermore, the
development of psychometrically adequate instruments to assess different dimensions of
the overarching construct psychological flexibility provides the opportunity to test the
relevance of a theoretical model, using for example structural equation modeling.

The importance of PIPS as a process measure needs to be further explored. Although
major differences between pre- and post assessments were seen following a ten-session
protocol [197], more data from outcome studies will further clarify the questionnaire’s
sensitivity to change and its role as a mediating variable.

To date, questionnaires to assess dimensions related to psychological flexibility,
such as the PIPS [204] and the CPAQ [105,203], have only been developed and
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validated with adult pain patients. This implies an urgent need to investigate the
usefulness of e.g. PIPS with younger pain patients. Most likely, age-appropriate
adaptations of these instruments will be needed, at least for patients younger than 14
years.

6.4. Conclusions
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To conclude, the results from the present thesis indicate the effectiveness of a
relatively brief intervention based on exposure and acceptance for children and adults
with chronic debilitating pain. Although relatively small samples were used, effects
from treatment are fairly consistent across the three samples, which support the validity
of these findings. Following the pilot study, two RCT’s showed that the exposure and
acceptance intervention was effective in comparison to both treatment as usual and a
multidisciplinary treatment including a pharmacological intervention. Based on these
and other recent studies with similar findings, it is suggested that interventions
emphasizing exposure and acceptance are provided as part of the standard treatment for
these patients. Future research should include larger scale randomized trials, especially
with young patients, as well as studies to clarify the mechanisms of action in this type of
treatment. Furthermore, results from two studies support the psychometric properties of
a newly developed self-report questionnaire to assess central components of
psychological inflexibility in people with chronic pain (PIPS). Data also indicate the
importance of avoidance and cognitive fusion in explaining pain related disabilities and
reduced life satisfaction. Thus, it is suggested that the instrument is a useful clinical tool
in the analysis of pain related disabilities, and that it can be used to further explore the
theoretical construct of psychological flexibility.



APPENDIX

The Psychological Inflexibility in Pain Scale (PIPS)

Below you will find a list of statements. Please rate how true each statement is for you by circling a
number next to it.

1 2 3 4 5 6 7
Never true Very rarely Seldom true Sometimes Often true Almost Always true
true true always true
1. I cancel planned activities when I am in pain.
2. I say things like ”I don’t have any energy”, ”I am not well enough”, I don’t

have time”, I don’t dare”, "I have too much pain”, "I feel too bad”, or I don’t
feel like it”.

3. I need to understand what is wrong in order to move on.

4. Because of my pain, I no longer plan for the future.

5. I avoid doing things when there is a risk it will hurt or make things worse.
6. It is important to understand what causes my pain.

7. I don’t do things that are important to me to avoid feeling my pain.

8. I postpone things on account of my pain.

9. I would do almost anything to get rid of my pain.
10.  It’s not me that controls my life, it’s my pain.
11.  TIavoid scheduling activities because of my pain.

12.  Itis important that I learn to control my pain.

Scoring:
Add the items for each subscale as well for the total scale. No reversing is necessary.

Avoidance:
Item nr: 1,2,4,5,7,8,10,11

Fusion:
Item nr: 3,6,9,12
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APPENDIX

The Psychological Inflexibility in Pain Scale (PIPS)

Hir nedan hittar Du nagra pastaenden. Vi vill veta hur ofta Du tycker att varje pastaende stimmer in
pé Dig, sa som Ditt liv ser ut nu. Vilj det alternativ som passar bist for varje pastaende.

1 2 3 4 5 6 7
Stammer Stammer Stammer Stdmmer Stammer ofta Stammer Stdammer alltid
aldrig mycket sdllan  sillan ibland mycket ofta
1. Jag stiller in planerade aktiviteter de dagar jag har ont.
2. Jag anvinder meningar i stil med: Jag orkar inte”, Jag dr inte tillrackligt bra”,

”Jag har inte tid”, Jag vagar inte”, ”Jag har for ont”, ”Jag mar for daligt” eller
”Jag har inte lust”.

3. Jag maste forsta vad som ir fel for att kunna ga vidare.

4. P4 grund av min smirta planerar jag inte ldngre framtiden.

5. Jag undviker att gora saker nér det finns en risk att det kommer gora ont eller bli
varre.

6. Det #r viktigt att forsta orsaken till smértan..

7. For att undvika smirta later jag bli att géra saker som egentligen &r viktiga for
mig.

8. Jag skjuter upp saker pa grund av min smiirta.

9. Jag skulle gora ndstan vad som helst for att bli av med min smairta.

10.  Det ér smértan som bestimmer i mitt liv, inte jag sjilv.
11.  Pa grund av min smirta undviker jag att planera in aktiviteter.

12.  Det &r viktigt att jag ldr mig kontrollera min smiirta.

Riittningsanvisning
Delskalorna summeras separat (ingen reversering av podangen behovs). Podngen for respektive
delskala kan summeras for att fa fram en totalpodng.

Undvikande (avoidance):
Item nr: 1,2,4,5,7,8,10,11

Fusion:
Item nr: 3,6,9,12
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