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Abstract 
 
Sofia Bergbom (2014): Matchmaking in pain practice. Challenges and 
possibilities. Örebro Studies in Psychology 29. 
 
All people experience pain and for some people, acute pain may over 
time develop into long-term disabling problems. Already at an early 
stage, it is possible to identify people at risk for long-term problems and 
psychologically oriented interventions have been shown to successfully 
prevent future disability. However, not all people are helped by treat-
ment and there is room for improvement. Moreover, subgroups of peo-
ple suffering from pain, with different profiles of psychological factors 
have been identified, indicating that people with pain problems differ. 
The first aim of this dissertation was to improve the understanding of 
how people differ. The second aim was to use these individual differ-
ences and to match people to psychological treatment based on their 
psychological profile. The third aim was to explore what happens during 
treatment that might be important for treatment outcome. 

The findings show that people who belonged to subgroups with ele-
vated levels of psychological factors had less favorable outcomes over 
time, despite treatment, than people with no elevations. Moreover, peo-
ple with elevations in several psychological factors had even less favora-
ble outcomes. Psychological treatments aimed at preventing future disa-
bility performed well, but using profiles to match people to treatment 
did not improve outcomes further; people who were matched to a treat-
ment and people who were unmatched had similar outcomes. However, 
the profiles used for matching were unstable over time and there is need 
to improve the identification of psychological variables used for treat-
ment matching. Finally, a number of psychological factors were shown 
to be valuable targets for treatment; if the treatments successfully pro-
duced change in people’s thoughts and emotions related to pain the 
treatment outcomes were better. The findings were summarized in a 
flow chart showing the recommended clinical approach to people seek-
ing health care for acute pain problems. 

Keywords: pain, psychological profiles; psychological treatment; early 
intervention; secondary prevention; treatment matching. 
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Introduction 
Physical pain is a common and inevitable part of most people’s lives. 
Throughout a lifetime, any human will have had a range of painful experi-
ences, from an upset stomach before eating to an acute, crippling pain 
after stubbing a toe on a table-leg or a long-term back ache. Some people 
will experience pain to a greater extent than others. Some will even have 
pain most of the time throughout their lives, and pain has the potential of 
becoming a major obstacle for wellbeing. In the past decades, advances in 
the understanding of pain as a normal mechanism as well as pain as a 
source of suffering have been made. Yet, in many ways pain remains a 
mystery. 

In addition to being a normal and naturally occurring phenomenon 
pain can be seen as one of the biggest challenges for healthcare, world-
wide. Musculoskeletal pain, that is, pain from muscles, limbs and bones, is 
one of the most frequent reasons for general ill health and absence from 
work in Sweden and elsewhere (Eurostat, 2010; SBU, 2003). It affects up 
to 15-30 % of the population at any given point and as many as 60-70 % 
of the population some time in their lives (Nachemson & Jonsson, 2000). 
In other words, musculoskeletal pain affects individuals in terms of suffer-
ing and at the same time society in terms of cost for healthcare and de-
creased productivity. It is in all our interest to investigate means of under-
standing the mechanisms determining why people are affected by disabling 
pain and who risks developing problems with long-term pain, and decreas-
ing suffering and societal expenses for musculoskeletal pain. 

Historically, our view of pain has changed from being purely biomedi-
cal to including other aspects of pain experience. Indeed, it has been 
shown that in around 90 % of the cases musculoskeletal pain is medically 
unexplained (Manek & MacGregor, 2005) and there is no clear relation-
ship between disease or injury severity and pain intensity (Kerns, Sellinger, 
& Goodin, 2011). In the 1960’s, a ground-breaking conceptualization of 
pain experience was presented: The gate control theory (Melzack & Wall, 
1965). The instigators of the gate control theory suggested a crucial role of 
emotions and cognitions to pain experience. Building on this, contempo-
rary theoretical models of pain include biological as well as psychological 
and social variables as important for pain experience (Gatchel, Peng, 
Peters, Fuchs, & Turk, 2007). 

Recent advances in the pain field have included new formats for inter-
vention, taking off in empirical findings of crucial mechanisms involved in 
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experience of pain. Successful examples of interventions include those 
taking into account psychological variables and aiming to alter peoples’ 
cognitive and emotional reactions related to pain (Morley, Eccleston, & 
Williams, 1999). However, interventions, despite being considered effec-
tive, do not help everyone and there is room for improvement (Vlaeyen & 
Morley, 2005). Moreover, there is no clear consensus regarding how to 
best proceed in research and in the clinic in order to handle the widely 
spread pain-related suffering. How might we best incorporate the current 
knowledge of the mechanisms of pain into clinical practice, and in what 
direction should we advance? How can we develop more effective treat-
ments? And, are there ways that we can decrease, or even prevent pain-
related suffering from occurring? 

The paradigm shift from a biomedical problem framing to an under-
standing of pain as a multidimensional phenomenon has brought about 
advances, scientific as well as clinical. It has been shown that it is possible 
to identify people at an early stage of pain problem development, even as 
early as within hours after an injury, who risk developing long-term prob-
lems (Pearce, McGarity, Nicholas, Linton, & Peat, 2008). Brief and easily-
administered instruments have been developed that can correctly identify 
people early on in their pain problem development (Linton & Boersma, 
2003; Nicholas, Linton, Watson, & Main, 2011), and there are interven-
tions available that have the potential of preventing long-term problems 
(e.g. Linton, 2002). Moreover, strategies to improve existing interventions 
have been suggested, such as customizing and matching interventions to 
individual’s problem profile (Turk, 1990, 2005). Hence, progress has been 
made and important findings have been presented. However, many ques-
tions remain. 

The overall aim of this dissertation is to expand our current knowledge 
about early interventions for musculoskeletal pain, and to explore ways of 
improving outcomes of interventions. Another aim has been to contribute 
to the understanding of psychological mechanisms involved in the devel-
opment and maintenance of long-term pain-related disability. The disser-
tation will investigate subgroups of people experiencing musculoskeletal 
pain and their long-term outcomes of physical therapy. Moreover, the 
dissertation will attempt to understand how people in different subgroups 
respond to psychological treatments, and if outcome of treatment is better 
if treatment content is matched to individual characteristics rather than 
unmatched or random. Finally, the dissertation will investigate the process 
of change throughout treatment for pain-related disability. A number of 
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concepts have been used to approach the aims and need to be clarified 
before we get to the theoretical and clinical aspects of pain problems. 

Definitions 
Within this dissertation, several concepts will be discussed and related to 
each other and some of them need to be clarified. The first concept is 
“pain”; the common denominator for the research presented. The other 
concept in need of clarification is “disability” and how it is related to 
pain. Both are described and defined below. 

Pain 
The International Association for the Study of Pain has incorporated the 
multidimensional approach to pain in its definition: “An unpleasant sen-
sory and emotional experience associated with actual or potential tissue 
damage, or described in terms of such damage” (IASP, 1994). This defini-
tion includes the notion that pain involves physical sensations as well as 
emotions, and that it is not necessarily related to factual injury or damage 
to the body. It is thus clear that the predominant definition of pain in-
cludes psychological aspects as well as sensorial, and that the experience 
of pain is only possible to determine based on subjective description. 

This dissertation deals with musculoskeletal pain, mainly pain from the 
back, neck, and shoulders. The focus is on the transition from acute, or 
short-term, pain to chronic, or long-term pain problems. 

Acute, subacute and chronic pain 
The distinction between acute, subacute and chronic pain is normally 
made on the basis of duration of the pain problem. In order to be consid-
ered chronic or long-term pain, the pain shall “persist past the normal 
time of healing” (IASP, 1994). The general recommendation is that pain 
with a longer duration of pain than three months or in some cases six 
months be regarded as chronic (ibid.). Moreover, there have been sugges-
tions to divide pain problems with a shorter duration than three (or six) 
months into acute pain, with a proposed duration of less than two weeks, 
and subacute pain with a duration of two weeks to three (or six) months 
(Kovacs, Abraira, Zamora, & Fernández, 2005). However, this perspec-
tive has been challenged. Among others, Nicholas et al. (2011) have ar-
gued that the point of onset of non-malignant musculoskeletal pain is 
difficult to determine and that most people have recurrent episodes of 
pain. In this dissertation, the severity of disability has been used as a 
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marker for chronicity and due to the arbitrary nature of duration based 
classifications the time frames have been given less importance. 

Disability 
Disability is a term incorporating biological, individual and societal as-
pects, and is described by the World Health Organization as “an umbrella 
term for impairments, activity limitations, and participation restriction” 
(World Health Organization, 2001). Within this dissertation, the concept 
of disability is focused on the limitation in common daily activities that 
the pain is perceived to result in. Disability is thus aimed to capture how 
limited an individual perceives him- or herself to be in daily life, rather 
than measuring the degree of physical impairment. 

Operationalizations 
Throughout this dissertation, variables are operationalized and measured 
through self-report. This is common and to some extent unavoidable when 
studying psychological phenomena only accessible through asking partici-
pants about their perceptions, thoughts, and feelings (Kazdin, 2010a). 
When available, we have chosen to include self-report questionnaires of 
good quality, with well-established psychometric properties. 
 

Theoretical framework 

The psychology of pain 
As was mentioned in the introductory paragraphs, pain is a complex phe-
nomenon incorporating the above mentioned psychological aspects along 
with many others. Understanding the full extent of pain experience is thus 
not an easy task. Indeed, many attempts have been made to clarify the 
relationship among various normal as well as pathological psychological 
phenomena and pain experience. These attempts can be sorted into the 
theoretical framework commonly referred to as “the psychology of pain” 
or “pain psychology”. The determinants of a person’s pain experience 
comprise different levels of psychological functioning, from emotional 
reactions to cognitive processing and behavior. In an attempt to clarify the 
complexity of how these psychological processes are integrated, Linton 
(2005b, 2013a) presented a generic model of the psychology of pain per-
ception (Figure 1). The model is applicable to a wide range of painful ex-
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periences, from acute and quickly overridden pain sensations to long-term 
problematic pain. 

The starting point of the figure is the triggering of a nociceptive signal 
through the spinal cord to the brain. This triggering can happen through a 
tissue wound or an injury, but in some cases there is no visible injury to 
account for the nociceptive signal. Immediately, the stimulation draws 
attention to the sensation, and the affected person engages in interpreta-
tions of the stimulus and strategies such as distraction to cope with the 
pain. A person who, for example, is running barefoot on the beach, eager  

Figure 1. Generic model of the psychology of pain (Linton, 2005b, 2013a). The 
model depicts the intertwined biological, sociological and psychological mecha-
nisms that determine the influence of a painful sensation on a person’s functioning. 
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to get to the cool water for a refreshing dip, and who suddenly steps on a 
piece of glass and cuts their foot thus engages in psychological processes as 
an immediate reaction to the nociceptive signals reaching the brain. The 
psychological processing is emotional as well as cognitive, and is influ-
enced by sociological (e.g. culture, family) as well as psychological history 
(e.g. earlier learning). This immediate reaction to nociceptive stimuli in 
turn influences behavior, and consequences of the behavior are assimilated 
into the person’s learning history and will determine the probability of 
similar behaviors in the future. If, for example, the person were to fall to 
the ground and call out for help, the immediate consequences of that be-
havior, such as help and compassion from other people, would have the 
potential of determining if the person next time he or she experiences 
acute pain will act in a similar way. Thus, the model frames the psycholo-
gy determining pain experience, and describes psychological processes that 
can help us understand the role of pain in a person’s functioning. Moreo-
ver, the model captures the scientific understanding of the psychology of 
pain, and depicts some major mechanisms that are important to investi-
gate in research settings. 

Indeed, the research on pain psychology includes a wide range of study 
areas from experiments carried out in laboratory settings to longitudinal 
studies exploring the development of pain problems over time and clinical 
investigations of treatment effects. Morley (2008) suggested a division of 
pain psychology into three categories: Research aiming at understanding 
the interruptive effect of pain, research aiming at understanding how pain 
interferes with people’s ability to perform tasks, and research aiming at 
understanding how pain can affect a person’s identity. The three catego-
ries overlap to some extent, and put together they collect the theoretical 
and empirical approaches to understanding psychological mechanisms 
involved in the experience of pain. A suggested integration of the generic 
model of the psychology of pain and the three categories of psychological 
pain research is presented in Figure 2. 
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Figure 2. The generic model of the psychology of pain (Linton, 2005b, 2013a) 
integrated with the three categories of psychological pain research (Morley, 2008). 

In Figure 2, the three categories of psychological pain research can be 
found within the generic model. One overriding theme in the generic mod-
el is the role of learning for pain experience; how pain influences behavior 
and has the potential of interfering with a person’s functioning. Indeed, 
the way pain interferes with the life of the person who is affected has been 
investigated from a number of perspectives (Morley, 2008) including inter-
ference of behavior through respondent and operant learning (e.g. 
Gatzounis, Schrooten, Crombez, & Vlaeyen, 2012; Turk, Wilson, & 
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Swanson, 2011). Research on learning in the pain area focuses on two 
mechanisms involved in the interference of pain in daily life: First, the 
mechanism through which pain elicits fear and activates disruption of an 
ongoing behavior, typically a movement that is associated with the pain: 
Respondent learning (e.g. den Hollander et al., 2010). And second, the 
mechanism through which disruption of behaviors is reinforced by a de-
crease in pain and in the longer run replaced by avoidance of behaviors 
that previously have been associated with pain: Operant learning (den 
Hollander et al., 2010). In sum, research on pain as interference demon-
strates how pain can interfere with daily life, both in the short term and in 
the long term, and how it may lead to a person disrupting as well as 
avoiding behaviors that he or she wishes to perform. People seeking care 
for pain problems normally complain about the interfering effect of pain 
in their daily lives. The main body of research on treatment for pain-
related problems has thus focused on pain as interference, and it is also 
within this category that this dissertation can be placed. 

Research on pain as interference, in turn, includes a number of more 
specific theoretical models aiming at explaining mechanisms through 
which pain can become a factor interfering, for instance, with daily activi-
ties, other desired behaviors, and relationships. One of the most promi-
nent theoretical models is the fear avoidance model, integrating learning 
theory and cognitive theories in an attempt to explain the roles of pain 
catastrophizing, fear, attention, avoidance behavior, depression and disa-
bility in the development and maintenance of a pain problem. 

The fear avoidance model 
A little more than a decade ago, a new theoretical model for the under-
standing of the psychology of long-term pain problems was presented; the 
fear avoidance model (Vlaeyen & Linton, 2000). In their formulation, the 
authors integrated the notion of fear of pain as a crucial mechanism for 
subsequent behavior, and avoidance as a key maintaining factor (Lethem, 
Slade, Troup, & Bentley, 1983). What is more, they acknowledged the 
role of pain catastrophizing as a precursor to pain-related fear (see Figure 
3). 
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Figure 3. The fear avoidance model of pain (Vlaeyen & Linton, 2000). The model 
suggests a temporal and causal chain of psychological processes of importance for 
pain experience. 

The fear avoidance model thus deals with the way pain interferes with the 
life of the person experiencing pain (Morley, 2008). The model suggests 
two alternative responses following the experience of potential injury and 
subsequent pain. The first possible route does not involve neither cata-
strophic thoughts nor fear, and consist of confrontation of daily activities 
and eventually recovery from pain. The second possible route involves 
pain catastrophizing, which is hypothesized to lead to fear of the pain 
and/or activities related to the pain. The fear is the followed by avoidance 
of the activities and increased vigilance towards bodily sensations. In the 
longer run, avoidance and hypervigilance towards the body may lead to 
disability, depression, and disuse, that is, biomedical changes such as dete-
riorations in muscular strength. Hence, when a person experiences an 
injury or increase in pain for any reason, this person can thus respond in 
different ways to the pain. If the pain experience triggers catastrophic 
thinking about the pain, the person also risks becoming fearful and start 
avoiding any activities related to pain while at the same time paying a lot 
of attention to changes in the pain perception. After avoiding activities 
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and possibly generalizing the avoidance to other activities, there is the risk 
that the person becomes significantly disabled by the pain and he or she 
may also risk developing depression due to a decrease in positively rein-
forced behaviors. Both disability and depression have the potential of fur-
ther aggravating the person’s pain problem, constituting the final link in a 
vicious circle. The model thus posits a suggestion on psychological pro-
cesses that are crucial for the route towards long-term problems with pain, 
and how they may function together. 

The fear avoidance model has generated considerable research. Since it 
was presented in 2000, the model and its components have been evaluated 
empirically using different methodologies (e.g. Leeuw et al., 2007; 
Wideman, Adams, & Sullivan, 2009; Vlaeyen, Crombez, & Linton, 2009) 
and the model has been discussed, elaborated and extended (Asmundson, 
Norton, & Vlaeyen, 2004; Crombez, Eccleston, Van Damme, Vlaeyen, & 
Karoly, 2012; Vlaeyen & Linton, 2012). Moreover, specific treatment 
approaches for problematic pain conditions have been presented, such as 
graded exposure in vivo for pain-related fear and avoidance (Boersma et 
al., 2004; Leeuw et al., 2008; Vlaeyen, de Jong, Geilen, Heuts, & van 
Breukelen, 2001, 2002; Vlaeyen, de Jong, Leeuw, & Crombez, 2004). The 
model has thus given rise to a substantial line of research that has expand-
ed our knowledge of the processes involved in determining when, why and 
for whom pain becomes a severe and disabling problem.  

Hence, in addition to the physical sensation of pain and the influence of 
pain on physical function, pain is also related to a number of psychologi-
cal phenomena (Nicholas et al., 2011). This dissertation investigates and 
touches upon several of them, and the central psychological concepts are 
defined below. 

Psychological aspects of pain experience 
The psychology of pain explores how a person may react emotionally, 
cognitively and behaviorally in relation to pain. The studies in this disser-
tation have included key emotions, cognitions and behaviors and focused 
on the investigation of five important variables: Depressive symptoms, 
anxiety, pain catastrophizing, worry, and fear and avoidance. 

Depressive symptoms and anxiety 
In many studies reviewing psychological factors related to musculoskeletal 
pain, distress is mentioned as one key variable (Linton, 2000; Nicholas et 
al., 2011; Pincus, Burton, Vogel, & Field, 2002). Distress, or emotional 
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distress, is a concept occurring in everyday language as well as in scientific 
definitions. Informally, “distress” comprises “a feeling of extreme worry, 
sadness or pain” (Cambridge Dictionaries Online, n.d.) or “pain or suffer-
ing affecting the body, a bodily part, or the mind” (Merriam Webster's 
online dictionary, n.d.). Thus, the term “distress” can comprise many 
aspects of psychological ill-health and has for scientific purposes been 
clarified and defined further. In the pain area, distress is generally concep-
tualized as a psychological phenomenon incorporating depressive symp-
toms (Pincus et al., 2002) as well as anxiety and other symptoms (see e.g. 
Severeijns, Vlaeyen, van den Hout, & Weber, 2001). Consequently, for 
the purpose of conceptual clarity, distress has in this dissertation been 
defined as and separated into the two variables depressive symptoms, 
sometimes referred to as depressive mood, and anxiety. 

Pain catastrophizing 
Pain catastrophizing is another well researched aspect of psychological 
functioning in relation to pain. Currently, pain catastrophizing is defined 
as “an exaggerated negative ‘mental set’ brought to bear during actual or 
anticipated painful experience” (Sullivan et al., 2001). The definition thus 
includes a description of pain catastrophizing as being a cognitive process, 
more intense than expected given the circumstances, negative in nature, 
and occurring when a person experiences or expects to experience pain. It 
aims to capture the experience of repeatedly thinking about the pain, the 
tendency to expect the worst outcome of the pain, and the feeling of being 
unable to influence the pain in any way (Sullivan, Bishop, & Pivik, 1995). 

Pain-related worry 
According to the predominant psychiatric definition, worry is a concept 
related to anxiety as well as depression, and can be described as an 
avoidant strategy that a person engages in, in attempts to problem solve 
(Andrews et al., 2010). When compared to anxiety, the definition of wor-
ry focuses on the thinking process while anxiety incorporates physiological 
arousal to a larger extent (e.g. Andrews et al., 2010; Brown, Antony, & 
Barlow, 1992). In the pain area, the concept of worry includes repetitive 
thoughts concerning causes and consequences of the pain problem, and is 
closely connected to fear and avoidance beliefs (Von Korff et al., 1998).  
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Fear and avoidance 
Fear and avoidance are mechanisms suggested to play a role in the perpet-
uation of a pain problem (Lethem et al., 1983; Vlaeyen & Linton, 2000). 
Conceptually, fear and avoidance is often operationalized in terms of be-
liefs or persuasions about a relationship between a behavior and a painful 
consequence (Kori, Miller, & Todd, 1990). Fear and avoidance is closely 
related to anxiety as well as worry.  

Overlap and distinctions 
All of the above mentioned concepts are linked to one another, and may 
share different amounts of variance. This overlap has sometimes been 
brought up in the literature as a weakness, leading to difficulty determin-
ing the impact of each concept on pain (e.g. Linton, Gross, et al., 2005). 
However, the overlap is seldom total and the concepts chosen for analysis 
in this dissertation have all been shown to contribute uniquely to the vari-
ance in outcomes. Moreover, the concepts capture different qualities of a 
painful experience; some are primarily emotional, some are primarily cog-
nitive, and some primarily involve behavior. Figure 4 captures a hypothe-
sized overlap among the psychological concepts included in this disserta-
tion, giving a visual overview of how they overlap and at the same time 
have the opportunity of contributing uniquely to variation in outcomes. 
Please note that the amount of variance shared between concepts varies 
depending on population, definition and means of measurement. 

Hence, the psychology of pain includes a general understanding of psy-
chological mechanisms as important for the pain experience in many 
ways. Moreover, the identification of important psychological mechanisms 
and their interrelationships has contributed to the more specific under-
standing of how pain has the ability to interfere with people’s lives and 
affect their functioning both in the short and in the long term. This 
knowledge has, among other areas, been applied to the understanding of 
why some people overcome a pain problem rather quickly and why some 
people develop chronic problems.  
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Figure 4. Illustration of the hypothesized overlap between depressive symptoms, 
anxiety, pain-related worry, fear and avoidance, and pain catastrophizing as they 
are used in this dissertation. Please note that the amount of overlap is not propor-
tionate and differs depending on population and means of measurement. 

Development of chronicity 
Musculoskeletal pain is common, and the majority of people experiencing 
pain in the back, neck and shoulders improve within a few weeks. Howev-
er, between 10 and 20 % of the people who experience an acute episode 
of back pain do not fully recover and the pain persists (Andersson, 1999). 
In line with the findings indicating a weak link between injury and pain 
intensity along with the high rate of  medically unexplained pain (i.e. pain 
with no clear biomedical etiology), research has shown that psychological 
and psychosocial predictors are the most powerful in identifying who will 
develop a chronic pain problem and who will not (Nicholas et al., 2011). 
Hence, the psychological processes for people with acute or subacute pain 
need to be in focus when attempting to understand the transition from 
short- to long-term pain problems. 
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From acute to chronic pain 
When a pain problem changes in nature from an acute or subacute prob-
lem into a long-term, disabling problem, a number of psychological fac-
tors are in action. Many are included in the theoretical models mentioned 
above, and separately or together they fuel to spawn aggravation of pain-
related disability. When reviewing the literature on variables associated 
with future pain-related disability, Main, Kendall, and Hasenbring (2012) 
concluded that a number of well-known psychological variables function 
as moderate to strong predictors of future problems. Included among 
those variables relevant for the understanding of the transition from acute 
to chronic pain are the person’s perception of his or her general health, 
psychological distress, depression, fear and avoidance beliefs, pain 
catastrophizing and pain behavior. There are thus numerous psychological 
variables that statistically act as predictors for later problems. It is of utter 
importance to bring this knowledge into the clinic (Nicholas et al., 2011), 
and one area for implementation is to assess people seeking for pain in 
terms of psychological functioning. Assessment would enable early identi-
fication and risk assessment, with the purpose of altering prognosis and 
preventing future development of pain-related disability. 

Risk assessment 
When a person seeks health care for an episode of pain, may it be acute or 
subacute, or even recurrent, there are ways of attempting to predict the 
future development of the pain experience for that certain person. Varia-
bles that are associated with the future development of a disease or condi-
tion such as chronic pain can be conceptualized as risk factors (Main et 
al., 2012). Risk factors are thus variables that can determine the risk for 
an unwanted outcome. The recognition of risk factors may for example be 
useful for clinicians who want to investigate which patients will improve 
with no or brief interventions and which patients will be worse off over 
time (Nicholas et al., 2011). Hence, using the current knowledge about 
psychological variables related to future pain-related disability and is one 
way of predicting future development for a person, and selecting patients 
who might be in need for specialized interventions. 

Screening 
As the vast majority of people experiencing acute back pain will improve 
quite rapidly (Andersson, 1999), there is a need to identify those who will 
not in order to make effective clinical decisions. For people who present 
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acute and subacute pain, several structured instruments for assessment of 
risk factors have been developed. The common purpose of these instru-
ments is to screen people at an early stage of pain problem development, 
and to identify and select those who are at a higher risk for long-term 
disability and sick leave (Linton & Boersma, 2003). In the longer run, the 
selection of people will allow for early interventions aimed at those who 
are at higher risk, and for screening out people who will improve anyway. 
There are two main approaches to screening of psychological risk factors; 
both approaches focusing on cut-off (who will be “screened out” and who 
will be “screened in”) but one approach involving a focus on content and 
one approach involving a focus on levels of risk (“high”, “medium” and 
“low”). 

One widely spread screening instrument is the Örebro Musculoskeletal 
Pain Screening Questionnaire (ÖMPSQ; Linton & Halldén, 1998), a self-
administered screening instrument comprising 25 items where the person 
is asked to rate their levels of the most important risk factors such as de-
pressive symptoms, catastrophizing and fear avoidance beliefs on 10-point 
likert-type scales. Moreover, the questionnaire includes similar ratings of 
pain intensity and disability. The ÖMPSQ has been shown to correctly 
identify around 80 % of the people who will develop future problems 
(Boersma & Linton, 2002; Hockings, McAuley, & Maher, 2008; Linton 
& Boersma, 2003), and in addition to guiding the clinician when deter-
mining who is in need of specialized interventions the questionnaire can 
give the clinician ideas about what is needed in terms of intervention. The 
ÖMPSQ can thus be considered an example of the content approach; it 
can be used to “screen in” and “screen out” based on a cut-off score, and 
the ratings in the questionnaire can also give cues as to what characterizes 
each individual’s specific problem in terms of psychological risk factors. 

Another example of instruments used for screening of people at an early 
stage of pain problem development is The STarT Back Tool (SBT; Hill et 
al., 2008). This instrument is briefer than the ÖMPSQ, allowing for easier 
administration. It involves 9 items with dichotomous response alternatives 
(“agree” or “disagree”), and contains psychological variables predictive of 
poor prognosis such as fear, catastrophizing, depressive symptoms and 
anxiety. The purpose of the SBT is to assign people into one of three risk 
levels; high risk, medium risk, and low risk, and it can thus be considered 
to belong to the second screening approach. 

Both approaches have proven effective for their common purpose, to 
facilitate clinical decision making by identifying people who are at a high-
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er risk for long-term pain-related disability (Hill, Dunn, Main, & Hay, 
2010). However, while the SBT may be easier to administer the ÖMPSQ 
allows more in-depth understanding of the individual characteristics in 
terms of psychological functioning. 

Profiles of risk factors 
While the screening instruments have contributed a great deal to the clini-
cal decision making and the psychological assessment of people seeking 
health care for pain, a rather recent line of research has extended the clas-
sification of people with the expressed aim of describing the clinical char-
acteristics of their pain problem. Using person-oriented methodologies, 
researchers have succeeded in identifying subgroups of people with pain, 
with distinctively different profiles of psychological risk factors. 

Focusing on the most prominent risk factors for pain-related disability 
included in the ÖMPSQ, Boersma and Linton (2005) were able to identify 
four separate subgroups of people at risk for pain-related disability. The 
four subgroups presented with distinct psychological profiles in terms of 
pain intensity, fear and avoidance beliefs, function, and depressive mood. 
Two subgroups were categorized by no or small elevations in terms of 
depressive mood and fear and avoidance and had close to no occurrence 
of sick leave after one year. Remaining subgroups however, characterized 
by elevations in fear and avoidance only and fear and avoidance along 
with depressive mood, had much higher rates of sick leave during the same 
time span. Moreover, the subgroup with elevations in both fear and 
avoidance and in depressive mood had by far the highest rates of sick 
leave. The subgroups thus differed at baseline in terms of patterns of ele-
vations in psychological variables, and these differences were clearly relat-
ed to development of pain-related disability over time. These results con-
tributed both to the understanding of how patterns of elevations may have 
impact on risk for pain-related disability, and also which psychological 
variables might be the most important to assess and target in treatment. 

These findings were extended in a subsequent study investigating sub-
groups in another sample of people with musculoskeletal pain (Boersma & 
Linton, 2006). Rather than using the ÖMPSQ to subgroup people, the 
authors used longer self-rated questionnaires with good psychometric 
properties to measure catastrophizing, fear and avoidance, and depressive 
mood. They were able to replicate the finding of one subgroup character-
ized by fear and avoidance along with depressive mood, one subgroup 
characterized by fear and avoidance only, and one subgroup characterized 
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by no elevations in psychological risk factors. Moreover, in addition to 
these subgroups the authors found one subgroup characterized by eleva-
tions in depressive mood only, and one subgroup with moderate elevations 
in fear and avoidance. Despite slight differences in the profiles, the pattern 
of outcome was replicated. The three subgroups characterized by fear and 
avoidance or depressive mood, or both, reported higher rated of sick leave 
and more health care visits than the other two subgroups after seven 
months. Moreover, people in these three subgroups were worse off in 
terms of disability. These findings lend further support to the notion that 
fear and avoidance and depressive mood are crucial mechanisms for the 
development of a long-term pain problem and that it is of importance to 
target these variables in treatments aiming at preventing future problems.  

The identification of subgroups within the population of people at risk 
for or already suffering from pain-related disability have been replicated 
and extended even more. For example, a study from primary care in Swe-
den could demonstrate that subgroups reporting different levels of self-
efficacy and fear and avoidance beliefs had significantly different out-
comes (Denison, Åsenlöf, Sandborgh, & Lindberg, 2007). Another study 
could demonstrate subgroups in a sample of people with chronic pain 
(Westman, Boersma, Leppert, & Linton, 2011); thus, the psychological 
risk factors can be considered viable variables not only to assess risk but 
may also function as maintaining factors for a chronic pain problem. Fi-
nally, the findings have been extended to yet other populations. One re-
cent study could identify distinct subgroups within a population of work-
ers where work-related risk factors were included along with psychologi-
cal risk factors (Reme et al., 2012). Hence, researchers have succeeded in 
identifying subgroups in several populations and at different stages of 
problem development, again indicating the importance of psychological 
variables for pain-related suffering. 

Implications of subgroups for intervention 
The identification of subgroups of people at risk for or already suffering 
from long-term pain-related disability has multiple aims and can contrib-
ute to the understanding of psychological processes involved in pain in 
many ways. First, the analyses identify variables and combinations of var-
iables that, if elevated, may function as important risk profiles for the 
development of long-term pain. Second, and even more importantly, the 
qualities of risk factors and combinations that are identified have the po-
tential of giving cues as to what is needed in terms of intervention. The 
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patterns revealed by the profiles easily inform clinicians about similarities 
and differences between people in different subgroups, and what key tar-
gets of treatment might be. Subgrouping might be a way of addressing a 
key challenge in pain research: How can we alter the prognosis for people 
with elevations in risk factors? 

Psychological treatment of pain disability 
Psychological interventions for pain-related disability, mostly interventions 
within the cognitive-behavioral spectrum, have been implemented and 
investigated since the 1970’s (Williams, Eccleston, & Morley, 2012) and 
are today well established in pain practice (Morley, Williams, & 
Eccleston, 2013). The effects of psychological treatments have been quite 
stable across trials with moderate effect sizes, and while they vary in con-
tent there are common denominators concerning focus and goals of treat-
ment. 

Targets of treatment 
When developing treatments, independent of area, there are underlying 
assumptions as to how the treatments will affect the outcomes that one 
wants to affect. Theoretical models in general formulate hypotheses about 
mechanisms through which psychological treatments may function but 
there is still little available evidence of what makes psychological treat-
ments work (Kazdin, 2007). In treatment for chronic pain, the target of 
treatment is oftentimes the same as the outcome; in the case of disability, 
for example, when people are already disabled treatments can target the 
disability directly through activity increases and physical exercise. Recent 
findings however point to psychological variables as important targets for 
treatment in studies showing superior outcomes of interventions specifical-
ly targeting psychological reactions to pain when compared to interven-
tions not specifically addressing psychological variables (e.g. Vibe Fersum, 
O'Sullivan, Skouen, Smith, & Kvåle, 2012). Despite that the findings are 
inconsistent (Kent & Kjaer, 2012) they are indeed of high interest for in-
terventions implemented at an earlier stage of problem development. Early 
on in the pain history, people might not yet be disabled by their pain and 
disability is hence not a viable target for treatment. The focus needs to be 
on the mechanisms through which the person in the longer run risks de-
veloping disability. The underlying assumption is that treatments will pre-
vent a person from becoming disabled by the pain through affecting target 
psychological mechanisms. 
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Among the few available findings from early interventions in the pain 
field, there have been indications that changes in psychological variables 
throughout treatment are indeed associated with changes in outcomes 
(Jensen, Turner, & Romano, 1994, 2001; Tota-Faucette, Gil, Williams, 
Keefe, & Goli, 1993). Hence, if people participating in treatment improve 
in terms of depression, pain catastrophizing, and other variables important 
for the prognosis, the chance that they improve in terms of disability and 
other outcomes is higher. Or, as suggested recently by Nicholas et al. 
(2011), the usage of psychological risk factors can be extended and risk 
factors with empirical support can be used also as targets in treatment. 
Available theoretical models, such as the fear avoidance model, can give 
cues as to the psychological mechanisms through which treatments pro-
duce change. 

In sum, while more in-depth studies of treatment mediators are needed 
the available evidence suggests that targets of treatment should be varia-
bles that are possible to modify, that are theoretically related to outcomes, 
and that have previously been shown to be empirically associated with 
outcomes. 

Process  
Closely related to the decisions of targets of treatment is the notion of 
therapeutic process. In psychotherapy research, a key area for investiga-
tion is the one involving treatment mediators (Kendall, Holmbeck, & 
Verduin, 2004). Mediators for treatment are variables through which a 
treatment impacts on an outcome (Baron & Kenny, 1986). Hence, a modi-
fiable treatment mediator would be an appropriate target for treatment. 
Based on the fear avoidance model, the treatments included in this disser-
tation are hypothesized to have an effect on the outcomes through changes 
in catastrophizing, fear and avoidance beliefs, avoidance behaviors, and 
depressive mood. These variables are thus hypothesized to function as 
treatment mediators and the treatments are developed to target these vari-
ables. 

Another area for discussion has been about timing of treatment change; 
that not only how people report change during treatment is important for 
outcome but also when people report change. Some evidence from patients 
participating in psychological treatment for depression or mixed psycho-
logical complaints suggests that early change as opposed to late change is 
related to treatment outcome (Fennell & Teasdale, 1987; Haas, Hill, 
Lambert, & Morrell, 2002; Ilardi & Craighead, 1994). This issue has been 
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largely unattended in research investigating outcome of psychological 
treatment for pain problems, but there is some evidence indicating a simi-
lar temporal pattern (Burns, Glenn, Bruehl, Harden, & Lofland, 2003; 
Burns, Kubilus, Bruehl, Harden, & Lofland, 2003; Sullivan, Adams, 
Thibault, Corbière, & Stanish, 2006). However, the inclusion of timing of 
change as a variable explaining difference in outcome needs more scientific 
attention. 

Outcome  
The main aim of most psychological treatments in the pain area is to 
counter and prevent pain-related disability. Disability can be assessed 
through self-report, generating a measure of perceived disability, or 
through more objective measures such as sick leave. The main outcome in 
treatments included in this dissertation is thus disability, measured both 
through self-report and through accounts of sick-leave. Moreover, the 
dissertation includes secondary outcomes aiming to capture a more thor-
ough picture of people’s well-being. Secondary outcome variables include 
perceived health status and pain intensity. 

Treatment and early intervention 
Interventions targeting psychological variables of importance for the de-
velopment and maintenance of pain-related disability may operate not 
only through the targeting of different variables, but also at different time 
points in the transition from acute to chronic pain problems. The majority 
of the RCTs and consequently the meta-analyses performed within the 
area concern treatments for chronic pain (Williams et al., 2012). However, 
an important line of research is the one investigating secondary preventive 
approaches, that is, interventions aimed at preventing the transition of 
acute pain into chronic pain-related disability (Linton, 2002). Given the 
definitions of acute, subacute and chronic pain the framing of an interven-
tion (as a treatment for chronic pain problems or as an early intervention) 
can be decided either by the factual duration of pain or by the severity of 
disability. Using time frames to define the category of treatment results in 
an intervention implemented within three to six months from onset being 
framed as an early intervention, and an intervention implemented when 
the pain has already caused long-term disability being framed as a treat-
ment for chronic pain. In contrast, this dissertation aims to investigate 
early preventive interventions for people seeking health care for a pain 
problem, who at inclusion are not yet chronically disabled by their pain 
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problem independent of the first onset of pain. The investigation takes 
place in two different populations: One sample of people seeking primary 
care physical therapy for pain problems, and another sample of people 
participating in psychologically informed early interventions in the context 
of occupational health care. 

Formats of treatment 
Pain and pain-related disability can be approached, from a psychological 
perspective, in a number of different ways. Coming back to the division of 
pain psychology research into three categories (Morley, 2008), common to 
all psychological and psychologically informed interventions for pain is 
their focus on pain as interference and psychological processes involved in 
the interfering effects of pain. In this dissertation, we have investigated 
three main formats of psychological interventions for secondary preven-
tion of pain-related disability. All three approaches intervene with how 
pain interferes with peoples’ functioning in daily life, but through different 
hypothesized process variables: Operant activity, based on learning princi-
ples with physical function as its main target, graded exposure in vivo 
based on the fear-avoidance model with fear of pain and/or reinjury as its 
main target, and a broader cognitive behavior therapy treatment with 
worry, depression, and problem solving as its main targets. All three inter-
ventions can be conceptualized as cognitive-behaviorally oriented thera-
pies, with theoretical foundation in learning theory and the fear-avoidance 
model. 

Operant activity 
One of the first approaches to the psychological treatment of pain-related 
disability was based on learning theory and mainly the principles of oper-
ant conditioning (Fordyce et al., 1973). The main aim of operant activity 
training is to increase healthy behaviors and physical activity through the 
use of positive reinforcement (Leeuw et al., 2008). The positive reinforce-
ment following pain behaviors (i.e. attention) is replaced with positive 
reinforcement following activity increase and can be conveyed in multiple 
ways: Through praise from the therapist or relatives such as a spouse, and 
through the use of graphical registrations of activity performance (Leeuw 
et al., 2008). The basic principles are still commonly used, often under the 
name “Graded activity” (see e.g. George, Fritz, Bialosky, & Donald, 2003; 
George et al., 2008; Leeuw et al., 2008) and they have been concluded to 
be more effective than no treatment or usual care for some outcomes 
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(Henschke et al., 2010). Hence, principles of operant activity and activity 
increase can be viewed as evidence-based for pain-related disability and a 
cornerstone in pain rehabilitation programs. 

Exposure in vivo 
A rather recent approach to the treatment of pain-related fear and associ-
ated disability is the application of exposure in vivo techniques, tradition-
ally used in treatment of anxiety. Even though exposure in vivo was sug-
gested in the treatment of chronic pain as early as the mid 1980’s (Philips, 
1987), in its current form the treatment can be viewed as a clinical appli-
cation of the theoretical development in the field, driven by the introduc-
tion of the fear-avoidance model (Leeuw et al., 2007; Vlaeyen & Linton, 
2000). 

The main purpose of exposure in vivo is to decrease pain-related fear 
through the gradual exposure to fear-provoking movements and activities 
(Vlaeyen et al., 2001). The treatment is thus tailored to fit people who 
report significant levels of fear associated with pain and movement (Leeuw 
et al., 2008; Linton et al., 2008), indicating that it will not necessarily be 
helpful for all people suffering from pain-related disability. In line with 
this assumption, the evidence so far originates from studies where people 
participating have been selected on the basis of at least moderate levels of 
pain related fear (e.g. Leeuw et al., 2008). Available studies indicate that 
exposure in vivo is a viable treatment with promising results in terms of 
pain-related fear, pain catastrophizing, avoidance and pain-related disabil-
ity (Boersma et al., 2004; Leeuw et al., 2008; Vlaeyen et al., 2001, 2002; 
Vlaeyen & Linton, 2012). Exposure in vivo can thus be viewed as being 
an evidence-based treatment for pain-related disability. 

Cognitive behavior therapy 
Cognitive and behavioral treatment (CBT) techniques are often collected 
into a “package” aimed to target a broad range of issues commonly relat-
ed to pain. Despite large differences in terms of content, these treatment 
packages are generally developed to target problematic thoughts, such as 
catastrophizing, and mood, such as depressive symptoms, as well as prob-
lematic behaviors, such as avoidance (see e.g. Williams et al., 2012). In-
cluded techniques are among others patient-oriented education about pain 
and the psychological models of pain, increase in physical and social activ-
ities, problem solving techniques and management of stressful situations 
(Linton, Boersma, Jansson, Svärd, & Botvalde, 2005). Numerous system-
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atic reviews and meta analyses have concluded that CBT-treatments ad-
ministered individually or in group formats are beneficial for people with 
long-term pain-related disability and that they produce small to moderate 
effects in outcome variables (Williams et al., 2012). Hence, in addition to 
operant activity and graded exposure in vivo also CBT treatment delivered 
in a “package” format can be viewed as an evidence-based treatment for 
pain-related disability. 

All in all, cognitive-behaviorally oriented therapies seems to be benefi-
cial for people reporting long-term pain-related problems, but the effects 
have been argued to be quite modest (Vlaeyen & Morley, 2005). In terms 
of early intervention, CBT has also been shown to produce better out-
comes than no treatment (e.g. Linton & Andersson, 2000; Linton, 
Boersma, et al., 2005; Schiltenwolf et al., 2006; van den Hout, Vlaeyen, 
Heuts, Zijlema, & Wijnen, 2003). However, again, the effects are rather 
small and several prominent clinical researchers have called for new ap-
proaches to treatment in order to enhance treatment effects for early inter-
ventions (e.g. Williams et al., 2012; Vlaeyen & Morley, 2005). Random-
ized controlled trials administering manual-based broad-spectrum CBT 
treatments have been performed, and there is a need to investigate inter-
ventions more carefully.  

Might it be so that the age of randomized controlled trials with waiting-
list control groups is over? Are there ways that we can adjust treatment 
content to peoples’ particular needs? Might it be time to investigate tailor-
ing of treatments to individuals?  

Enhancing treatment effects 
The habit of offering the same type of treatment to a large group of people 
with the same medical diagnosis or pain in the same area of the body can 
be seen as a result of the “patient uniformity myth” or the idea that all 
people participating in treatment are similar in all important aspects 
(Turk, 2005). Throughout this introduction, we have seen that this is 
hardly the case. It is possible to identify subgroups of people with distinct-
ly different patterns in terms of important psychological variables, and 
these different patterns have traditionally been disguised in treatment out-
come studies. However, the current theoretical and scientific development 
has allowed for new approaches to the investigation of treatment efficacy 
and effectiveness (Morley et al., 2013). Merely a few examples of the inte-
gration of subgroups into treatment outcome studies have been published, 
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with slightly different methodologies. This is an area demanding more 
scientific attention. 

Stratifying 
Recently, a group of researchers in Great Britain implemented an interest-
ing procedure with the aim of taking subgroups into consideration when 
offering treatments to people seeking primary care for back pain. They 
called their procedure “stratified primary care management for low back 
pain”, and the principle goal was to determine the risk level of each per-
son who was included, and then adapt intensity of treatment to level of 
risk (Hill et al., 2011). Risk level was determined using the STarT Back 
Tool taking psychological risk factors into consideration (Hill et al., 
2008). Three levels were possible: Low risk, leading to a one-session phys-
iotherapy intervention, medium risk, leading to a more extensive physio-
therapy intervention, and high risk, leading to a psychologically informed 
physiotherapy intervention. People in the experimental condition were 
allocated to treatment based on these risk levels, and people in the control 
condition were allocated to treatment based on physiotherapist’s clinical 
judgment. The main findings indicate that the use of risk factor screening 
and allocation to treatment based on risk level results in better outcomes 
in terms of disability. However, the observed differences between the ex-
perimental group and the control group were rather small and while the 
approach is interesting and the results are promising more research is 
needed. 

Matching 
Another approach to the integration of individual differences in psycho-
logical risk into treatment administration is to take the quality of the indi-
vidual differences into account. This would imply identifying psychologi-
cal variables that are determinants of outcome in certain ways, and devel-
oping interventions aimed at differentially targeting these variables. This 
approach can be conceptualized as customizing and matching treatment to 
individuals or groups of individuals (Turk, 2005). 

Suggested strategies for matching 
Turk (2005) published a theoretical review focusing on the patient uni-
formity myth within research on treatment for chronic pain, and possible 
approaches to treatment matching. In this review, the author brought up a 
number of strategies for subgrouping people with pain-related problems, 
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and how this knowledge could be ground for treatment matching. Com-
mon to all strategies is the attempt to identify qualitatively different sub-
groups, either through biomedical or biomechanical processes or psycho-
logical or psychosocial processes. Moreover, common to the strategies is 
the attempt to develop tailored treatments aiming to target and alter the 
processes of interest. 

Up until now, the available evidence for matching treatment to sub-
groups of people originates primarily from the retrospective identification 
of subgroups and investigation of their differential treatment response. For 
example, a rather early attempt was to use the Minnesota Multiphasic 
Personality Inventory (MMPI) to categorize patients and to investigate 
how people with different personality profiles responded to treatment 
(Guck, Meilman, Skultety, & Poloni, 1988; McGill, Lawlis, Selby, 
Mooney, & McCoy, 1983; Moore, Armentrout, Parker, & Kivlahan, 
1986; Swimmer, Robinson, & Geisser, 1992). The general pattern was 
that some outcome differences could be identified for the different sub-
groups. To our knowledge, no study has been realized using this 
knowledge to develop interventions targeting the specific problem profiles 
from the MMPI. More recent approaches have included psychological 
processes and investigated differential treatment responses for different 
subgroups. For example, Turk, Okifuji, Sinclair, and Starz (2005) retro-
spectively identified subgroups based on disability, psychological distress 
and pain intensity and could demonstrate that people in the different sub-
groups responded differentially to treatment. Other studies have identified 
similar subgroups but found no differential effects of interventions 
(Gatchel et al., 2002; Walen, Cronan, Serber, Groessl, & Oliver, 2002). 
Another recent example involved fear and avoidance beliefs as a key risk 
factor (George et al., 2008). The authors investigated the effects of graded 
activity and graded exposure for people with pain, but could find no sup-
port for the hypothesis that people in a subgroup with elevations in fear 
and avoidance beliefs would benefit more from graded exposure in vivo 
than from graded activity.  

In sum, the research about matching treatment to subgroups up until 
now is mainly based on retrospective investigations and the findings are 
mixed. Despite this, the need for customized treatments and systems for 
matching is often expressed in the literature. Hence, there is a clear need 
for hypothesis-driven investigations of differential treatment response for 
subgroups of people with pain complaints seeking health care. 



40  SOFIA BERGBOM Matchmaking in pain practice 
 

Using risk factors for matching 
Among the number of ongoing processes that can function as determi-
nants of who will develop long-term pain problems and who will not, 
some are crucial to the development such as pain catastrophizing (Sullivan 
et al., 2001) and fear and avoidance beliefs (Vlaeyen & Linton, 2000). 
Moreover, some may act together and might need special attention. For 
example, ongoing pain catastrophizing and depressed mood have been 
identified as two processes that can act together to worsen prognosis and 
treatment outcome further (Linton et al., 2011). Common to these varia-
bles is that they are potentially modifiable, and that there are developed 
and evidence-based treatment interventions that aim to target them. 
Hence, an appealing suggestion is to further extend and implement the 
current knowledge of modifiable risk factors, ongoing psychological pro-
cesses, and effective treatment interventions and to match psychological 
profiles with treatment.  

Aims and research questions 
To date, researchers and clinicians have developed the understanding of 
psychological mechanisms that are important for pain. This knowledge 
has been applied and is currently used for both risk assessment and inter-
ventions for people with pain complaints who seek health care. For exam-
ple, risk factors such as depression, anxiety, pain catastrophizing, and fear 
and avoidance beliefs have been identified as contributors to the develop-
ment of long-term pain-related disability. Moreover, brief instruments 
have successfully been used to identify people who are at a higher risk of 
long-term problems. Finally, the important variables have been targeted in 
early interventions. However, while it is possible to screen people in pain 
and help those people at an early stage of problem development, neither 
screening procedures nor interventions are optimal and there is room for 
improvement. Specifically, screening routines and CBT programs are gen-
eral and more specificity in screening and intervention may improve out-
come through matching and targeting. That is, early psychologically in-
formed interventions for pain related disability could possibly be improved 
by increased awareness of individual variability and improved tailoring of 
treatments. 

Hence, this dissertation has numerous goals. The vision was to bridge 
the gap between pain theory and pain practice. The first aim was to un-
derstand the variability in psychological risk factors for people seeking 
health care for pain complaints. This aim was approached through the 
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identification of subgroups of pain patients with different patterns of risk 
factors, and through exploring how patterns of risk factors are related to 
treatment outcome. The second aim was to implement the knowledge 
about individual variation in psychological risk profiles to realize theoreti-
cally and empirically informed treatment matching. This aim was ap-
proached by administering three evidence-based, psychologically informed 
treatments and matching these treatments to three distinctively different 
subgroups of people with musculoskeletal pain. The third aim was to im-
prove the understanding of treatment processes, and how treatment pro-
cesses can be important for treatment outcome. This aim was approached 
through the investigation of how changes in risk factors occur throughout 
treatment, and how these changes are related to treatment outcome. 

 
The overarching research questions were: 

1. What are the key processes that should be targeted in early inter-
vention for pain problems? 

2. Can early interventions for pain problems be improved if people 
are matched to a treatment specifically targeting their risk factor 
profile? 

 
The specific research questions were: 
Study I 

1. Are there subgroups of people with different profiles of pain 
catastrophizing and depressed mood within a population of peo-
ple seeking physical therapy for pain? 

2. Do people maintain similar profiles across physical therapy treat-
ment? 

3. Is subgroup membership at baseline related to outcome of physi-
cal therapy? 

Study II 
1. Do people participating in early preventive interventions for pain-

related disability improve in terms of primary and secondary out-
comes? 

2. Do people who are matched to a treatment, based on their psy-
chological profile, have better outcomes than people who are un-
matched? 

Study III 
1. Are simple profiles used for subgroup assignment stable over 

time? 
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2. How do simple profiles used for subgroup assignment correspond 
with more thorough assessment and profiling using full validated 
questionnaires? 

Study IV 
1. Do psychological variables change during early interventions for 

pain-related disability? If so, to what extent? 
2. Are early changes or late changes in psychological variables better 

predictors for outcome in terms of disability, perceived health sta-
tus, and pain intensity? 
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Empirical studies 
The empirical studies included in this dissertation are based on samples 
from two different populations of people seeking health care for pain 
complaints. Both populations are approached at an early stage of pain 
problem development, and the interventions included in the studies can be 
framed as early interventions. 

The first population, investigated in Study I, is people seeking physical 
therapy within primary care. They participated in an earlier study with 
two main aims. The first aim was to investigate the effect of a university 
course on physical therapists’ knowledge about the role of psychosocial 
variables for development of long-term pain problems (Overmeer, 
Boersma, Main, & Linton, 2009). The second aim was to investigate 
whether patients of physical therapists who had participated in the univer-
sity course had better treatment outcomes, than patients of physical thera-
pists who had not participated in the university course (Overmeer, 
Boersma, Denison, & Linton, 2011). In Study I, we included the patients 
and their treatment outcomes. We investigated the patients’ psychological 
profiles at baseline, and the relationship between psychological profile and 
outcome of treatment. 

The second population, investigated in Study II through IV, is people 
seeking occupational health care. In these studies, we aimed to apply the 
existing knowledge about psychological risk factors and psychological 
profiles. We matched people to psychological treatments, based on their 
psychological profile, and investigated if people who were matched to 
treatment had better treatment outcomes than people who were not 
matched. Study II presents the main findings regarding the effects of 
matching. Study III is an in-depth follow up study investigating the psy-
chological profiles used to allocate participants to treatment more in de-
tail, and Study IV focuses on change processes occurring throughout 
treatment. 

All studies included in the dissertation have been reviewed and ap-
proved by the Regional Ethical Review Board in Uppsala, Sweden. 
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Study I 
Relationship Among Pain Catastrophizing, Depressed Mood, and Out-
comes Across Physical Therapy Treatments 

Introduction 
Although most people experiencing musculoskeletal pain recover, some 
will develop long-term disability (Reid, Haugh, Hazard, & Tripathi, 
1997). The importance of psychological factors for identifying who will 
and who will not develop disability has been underscored numerous times 
(Linton, 2005a). One of the leading theoretical models, the fear-avoidance 
model (Vlaeyen & Linton, 2000), proposes relationships between different 
psychological factors and development of long-term problems. Among 
other ideas, the model puts forward that catastrophic thoughts about pain 
sensations (i.e. pain catastrophizing) in the long run will lead to depression 
and functional disability. However, recent data suggests that depression 
and pain catastrophizing may occur in isolation as well as together for 
people experiencing pain (Westman et al., 2011). Thus, there is a need to 
explore further interrelationships between depression and pain catastro-
phizing and their relationship to outcome. 

Aim 
The aim of the first study was to investigate differences between people in 
levels of pain catastrophizing and depressed mood. Different levels lead to 
several possible configurations of these risk factors, and thus possible sub-
groups. Three questions were posed: 

1. Are there subgroups of people with different profiles of pain 
catastrophizing and depressed mood? 

2. Do people maintain similar profiles across physical therapy treat-
ment? 

3. Is subgroup membership at baseline related to outcome? 

Design 
This study was a secondary analysis of a randomized controlled trial, pub-
lished previously (Overmeer et al., 2011; Overmeer et al., 2009). The orig-
inal design involved 42 physical therapists participating in a university 
course, and the primary outcomes were twofold: First, the physical thera-
pists’ changes in knowledge about psychosocial factors relevant to long-
term pain problems throughout the course, and second, the patients’ im-
provements throughout treatment. This study used a prospective design 
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aiming to investigate the course over time for different subgroups of pa-
tients. 

Participants 
A total of 297 patients seeking care for musculoskeletal pain and partici-
pating in physical therapy interventions in primary care were included. 
They participated in psychosocially oriented physical therapy treatment. 
The participants’ mean age was 47.4 years, and 76.4 % of the participants 
were female. The Regional Ethical Review Board in Uppsala, Sweden, 
approved the study. 

Measurements 
The participants filled out questionnaires at baseline, after treatment, and 
at follow up. Data from baseline and follow up were included in this 
study. 

Measures used to form subgroups 
The subgroups were determined using the depression subscale of the Hos-
pital Anxiety and Depression scale (Zigmond & Snaith, 1983), and the 
Pain Catastrophizing Scale (Sullivan et al., 1995). 

Outcome measures 
Treatment outcomes of the study were determined to comprise disability, 
level of anxiety, pain intensity, sick leave, and health care use. The design 
was prospective and aiming to investigate participants’ functional status 
over time. Hence, end state functioning rather than improvements 
throughout treatment was considered “outcome”. Disability was assessed 
using the Quebec Back Pain Disability Scale (Kopec et al., 1995), and anx-
iety was assessed using the anxiety subscale of the Hospital Anxiety and 
Depression scale (Zigmond & Snaith, 1983). Pain intensity, sick leave and 
health care use were all measured with items from the Örebro Musculo-
skeletal Pain Screening Questionnaire (Linton & Halldén, 1998): One item 
where the participants rated their pain intensity the preceding week on a 
scale from 0 to 10 , and two items asking for number of days on sick leave 
and number of health care visits, respectively, in the preceding six months. 
For sick leave and health care use, we created dichotomous variables using 
cutoffs. People were considered to have used sick leave if they had report-
ed at least one day on sick leave due to pain during the past six months. 
Moreover, more than ten health care visits during the past six months was 
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determined to equate “significant use of health care” and people who 
reported more than ten visits were considered to have used health care.  

Statistical analyses 
We used cluster analyses to identify subgroups of people at baseline and 
follow up. Further, we explored the movement between subgroups over 
time using EXACON. And finally, we compared the subgroups on out-
come variables using ANOVA and chi square analyses. 

Results 
We could identify four subgroups of participants (Figure 5). One group of 
people had elevated levels of both depressed mood and pain catastrophiz-
ing. One group of people had low levels of depressed mood and slightly 
elevated levels of pain catastrophizing. A third group of people reported 
the opposite pattern, elevated levels of depressed mood and low levels of 
pain catastrophizing. The last group of people had low levels of both de-
pressed mood and pain catastrophizing. Similar groups were identified at 
baseline and at follow up, and people normally stayed in the same group 
during the treatment.  

 

 

Figure 5. Subgroups created with cluster analysis at baseline. Four distinct sub-
groups were identified: One “high risk” cluster with high levels of both pain 
catastrophizing and depressive symptoms, one “medium catastrophizing” cluster 
with moderate elevation in pain catastrophizing and no elevation in depressive 
symptoms, one “depressive mood” cluster with elevations in depressive symptoms 
but no elevation in pain catastrophizing, and one “low risk” cluster with low levels 
of both pain catastrophizing and depressive symptoms. The subgroups were stable 
from baseline to follow up. 
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The treatment outcomes for people, divided into clusters formed at base-
line, are presented in Table 1.  As can be seen in the Table, the group con-
sidered to be at high risk was the smallest, comprising 29 people (9.8 % of 
the total sample). People in the high risk group reported elevations in both 
depressed mood and pain catastrophizing at baseline. The group reporting 
moderately elevated levels of pain catastrophizing and no depressed mood 
at baseline (“Cat cluster”) comprised 97 people (32.7 % of the total sam-
ple). The group of people reporting elevated levels of depressed mood but 
no elevation in pain catastrophizing at baseline (“Dep cluster”) comprised 
41 people (13.8 % of the total sample). Finally, the group considered to be 
at low risk was the largest, comprising 130 people. They had no elevations 
in either depressed mood or pain catastrophizing at baseline.  
 
Table 1.  
Prospective comparison of clusters formed at baseline. 

Variable 

Clusters 

χ2/F 
Post 
Hoc 

High 
Risk Cat Dep 

Low 
Risk 

n 29 97 41 130   
Disability 
‾x (SD) 

31.3 
(17.2) 

19.8 
(16.4) 

23.0 
(14.9) 

10.7 
(12.6) 

20.29* 1,2,3>4 
1>2 

Pain  
Intensity 
‾x (SD) 

5.5 (2.7) 4.2 (3.6) 4.1 (2.0) 2.4 (2.1) 14.57* 1,2,3>4 

Anxiety 
‾x (SD) 

9.8 (4.0) 5.0 (4.2) 7.8 (4.4) 3.0 (2.8) 38.67* 1,2,3>4 
1,3>2 

Sick leave 

(%) 
51.7 27.8 26.8 13.1 21.93* 1>exp 

4<exp 
Health care 
(%) 

55.2 32.0 56.1 23.1 24.63* 3>exp 
4<exp 

Note. *p < .001. People in the clusters differed significantly after treatment, in 
terms of disability, pain intensity, anxiety, % of people who had been on sick leave 
during the past six months, and % of people who reported more than ten health 
care visits during the past six months. 

The ANOVA and chi square analyses demonstrated that people in the 
clusters differed significantly from each other after treatment. Post Hoc 
analyses revealed that people in all three clusters that were characterized 
by elevations in either one or both psychological variables had significant-
ly poorer treatment outcomes in terms of disability, pain intensity, and 
anxiety sensitivity, as compared to the people with low levels of both vari-
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ables. People with elevations in one of the two variables had in general 
outcomes somewhere in between those with high levels and those with low 
levels of both factors. Moreover, more people in the high risk group and 
less people in the low risk group report having been on sick leave than 
what would be expected by chance. And finally, more people in the de-
pressed mood group and less people in the low risk group report more 
than ten health care visits during the past six months, than what would be 
expected by chance. 

Discussion and conclusions 
We identified four distinct subgroups and demonstrated their impact on 
treatment outcomes. These results have critical clinical and theoretical 
implications. First, subgrouping people seems to have a value since those 
with a combination of several elevated psychological factors seem to be 
worse off over time than those with no elevations in or elevations in one 
variable. Elevated levels of depressive mood along with elevated levels of 
pain catastrophizing should be given attention in clinical settings since this 
combination may signal even less favorable treatment outcomes over time. 
Second, despite treatments that were psychosocially oriented, people typi-
cally did not change profiles during treatment. Thus, psychosocially ori-
ented physical therapy does not seem to be enough to achieve change in 
psychological risk factors and treatment interventions may need to be 
improved. Third, the study gives further support to the notion that psy-
chological factors have to be assessed as well as targeted in treatment 
within primary care. If psychological factors are still active and treatments 
have not succeeded in lowering levels of depressive mood and pain 
catastrophizing, outcomes are likely to be worse. Hence, treatments could 
possibly be more helpful if they were designed to assess, target, and suc-
cessfully modify psychological factors. One alternative would be to clearly 
target psychological factors by matching interventions to risk profiles. 
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Study II 
Early Psychologically Informed Interventions for Workers at Risk for 
Pain-Related Disability: Does Matching Treatment to Profile Improve 
Outcome? 

Introduction 
Musculoskeletal pain is a common and costly complaint (Picavet & 
Schouten, 2003), and many people are affected by pain in their daily lives. 
Early interventions aiming to prevent the development towards pain-
related disability have had promising results (Linton, Boersma, et al., 
2005), but it has been argued that treatment effects are still suboptimal 
and there is room for improvement (Williams et al., 2012). In a number of 
studies, researchers have identified distinctively different subgroups of 
people with pain and people in each subgroup have different profiles of 
psychological risk factors (Bergbom, Boersma, Overmeer, & Linton, 2011; 
Boersma & Linton, 2005, 2006; Reme et al., 2012). In general, the studies 
have identified one “high risk” group with elevations in several psycholog-
ical variables, one group characterized by pain catastrophizing and/or fear 
and avoidance beliefs, and one group at risk but with no major elevations 
in psychological variables. These findings contradict the patient uniformity 
myth and indicate that psychological treatments for pain problems may 
need to target different psychological factors for different people. Moreo-
ver, the subgroups do not only suggest a need for differential treatments 
but they also generate hypotheses of important psychological mechanisms 
to target in treatment. Up until now, there has been no structured attempt 
at investigating whether treatment effects can be enhanced through match-
ing customized treatments to psychological profiles. 

Among the available psychological treatments for pain problems that 
have empirical support, some can be conceptualized as well suited to 
match to the different subgroups. Operant activity training (Leeuw et al., 
2008) with its main focus on activities and activity increase, might be a 
suitable treatment alternative for people with low activity levels but no 
major elevations in psychological variables. Exposure in vivo, specifically 
developed for people with high levels of fear and avoidance beliefs 
(Vlaeyen et al., 2001, 2002) might be a suitable alternative for people who 
report fear and avoidance. And finally, cognitive behavior therapy tech-
niques such as problem solving, mindfulness, and behavioral experiments 
might be a suitable alternative for people with high levels of emotional 
distress. 
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Aim 
The overall aim of this study was to investigate the effects of matching on 
outcome for people with pain, at an early stage of problem development. 
Two research questions were posed: 

1. Do people participating in early preventive interventions using 
evidence-based techniques improve on primary and secondary 
outcome measures? 

2. Do people who are matched to a treatment, based on their psy-
chological profile, have better outcomes than people who are 
unmatched? 

Design 
The study was a randomized controlled trial, involving three different 
psychologically informed interventions known to be effective for patients 
with pain complaints. Each intervention was chosen to target the specific 
problems of three different subgroups of participants. A block randomiza-
tion procedure assigned people randomly to either a treatment matched to 
their subgroup or another treatment. Figure 6 shows an overview of the 
design.  

Participants 
Out of the 268 people who expressed interest, 105 fulfilled inclusion crite-
ria and were randomized to treatments. Ninety-five participants completed 
measurements, whereof 90 participated in all treatment sessions. The 
mean age of the ninety-five who completed measurements at baseline was 
48.6 years, and 80.0 % were female. 

The Regional Ethical Review Board in Uppsala, Sweden, approved the 
study. 
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Figure 6. Design of the randomized controlled trial. People who scored 90 or more 
on the screening questionnaire were included. They were then assigned psychologi-
cal profiles based on their ratings in a few key items. Half of the people with each 
profile were matched to a customized treatment, while half were allocated to an 
un-matched treatment. 

Measurements 
The participants filled out measurements at screening, at treatment base-
line, weekly throughout treatment, after treatment, and at follow up nine 
months after completing treatment. Data from screening, baseline, post-
treatment and follow up were used in this study. 

Screening and subgrouping 
The participants’ ratings on the Örebro Musculoskeletal Pain Screening 
Questionnaire (Linton & Halldén, 1998) determined inclusion as well as 
subgroup belonging. Participants with a total score of ≥ 90 were included. 
Those with elevated levels of fear and avoidance beliefs (mean score of ≥ 6 
on items 19 and 20) were allocated to a fear and avoidance profile, and 
those with elevated levels of depressive mood (≥ 4 on item 14) independ-
ent of scoring on fear and avoidance beliefs were allocated to a distress 
profile. Remaining participants, with no significant elevations in either 
fear and avoidance beliefs or depressive mood, were allocated to a medi-
um risk profile. 
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Primary outcome measures 
Primary treatment outcomes were perceived disability and sick leave. Per-
ceived disability was assessed with the Quebec Back Pain Disability Scale 
(Kopec et al., 1995), and sick leave was assessed with one item asking for 
number of days off due to the pain problem during the past six months. 
We created a dichotomous variable with a cutoff of 14 days, where sick 
leave ≤ 14 days was considered “no sick leave” and > 14 (when the Na-
tional Insurance Office takes over the financial responsibility for the per-
son) days was considered “sick leave”. 

Secondary outcome measures 
Secondary treatment outcomes were self-rated health status, fear and 
avoidance beliefs, pain intensity, pain catastrophizing, depressive symp-
toms, anxiety, worry, and health care consumption. Self-rated health sta-
tus was measured with one item from the EQ-5D (EuroQol Group, 1990), 
asking for the person’s experience of his or her total health on a scale from 
1 to 100. Fear and avoidance beliefs were assessed with the Tampa Scale 
of Kinesiophobia (Kori et al., 1990), and pain intensity was rated for the 
past week on a scale from 0 to 10. Pain catastrophizing was assessed with 
the Pain Catastrophizing Scale (Sullivan et al., 1995). Depressive symp-
toms and anxiety were both assessed with the Hospital Anxiety and De-
pression Scale (Zigmond & Snaith, 1983), worry was assessed using items 
described by Von Korff and colleagues (Von Korff et al., 1998). Health 
care consumption was assessed using four items asking for number of 
visits to general physician, physical therapist, hospital/specialist or other 
health care professional during the past six months. Again, we created a 
dichotomous variable where any visit to a health care professional was 
considered “health care use”. 

Statistical analyses 
We performed repeated measures ANOVAs for all continuous outcome 
variables, using time as the within-subjects factor and matching/non-
matching as the between-subjects factor. In case of a significant main ef-
fect of time, we calculated within-groups effect sizes using Cohen’s d. For 
sick leave, a categorical outcome variable, we determined the relationship 
between matching and sick leave with Fisher’s exact test. For the other 
categorical outcome variable, health care use, we determined the relation-
ship with matching using a χ2 test. 
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Results 
For all continuous outcome variables, the analyses revealed significant 
main effects of treatment; people improved in terms of the primary out-
come, perceived disability, as well as on secondary outcomes. Figure 7 
gives an overview of how the three treatment groups changed in disability 
throughout treatment and until follow up. Effect sizes d ranged from 0.23 
to 0.66, that is, the treatments produced small to medium-sized effects.  
 

Figure 7. Change in disability for the three treatment groups throughout treatment 
and until follow up. All treatment groups improved, and demonstrated similar 
improvement patterns. 

Hence, people in all three treatments improved and the improvements 
continued until follow up. However, there were no significant differences 
between matched and unmatched participants; matching did not improve 
effects of treatment. Figure 8 gives an overview of how matched and un-
matched participants changed in disability throughout treatment and until 
follow up. Worth noting is that this pattern is also apparent when analyz-
ing the three treatment formats in isolation; matched and unmatched par-
ticipants reported similar changes in all treatments. For self-rated health 
status, the analysis showed a significant interaction effect. This interaction 
effect indicated that in addition to a general improvement for all partici-
pants, people who were not matched to treatment improved further from 
post-treatment to follow-up while people who were matched did not. 
Moreover, the analyses of sick leave and health care use did not reveal any 
relationship with matching; matched and unmatched participants did not  
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differ in terms of sick leave or health care use. Hence, the results did not 
support the hypothesis that matching would yield better treatment out-
comes than random allocation to treatment.  

Figure 8. Matched and unmatched participants’ change in disability throughout 
treatment and until follow up. There were no indications that matched and un-
matched participants differed in improvement, and hence no support that match-
ing further improves the effect of early psychological interventions for pain-related 
disability. 

Discussion and conclusions 
The treatments offered in this study were associated with improvement 
both in terms of treatment outcomes but also in terms of possible treat-
ment mediators; the targeted psychological variables. However, matching 
was not significantly better than no matching. The answer to the first re-
search question was thus YES, people did improve, and the answer to the 
second research question was NO, people who were matched to treatment 
did not have better outcomes than people who were not matched. These 
two answers taken together give rise to a new question: WHY does match-
ing not improve outcomes? While it might indeed be true that matching 
does not produce better outcomes, three main issues potentially shedding 
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light on why matching was not successful in this study were brought up: 
(1) The profiling system, (2) the population, and (3) the treatments. 

The profiling system was based on earlier findings from our group and 
others, but prospective subgrouping based on profiles had never been real-
ized before. The profiles were created using few items from a question-
naire administered several weeks before treatment start, risking instability 
in profile belonging. Hence, the system of profiling needs to be explored 
and possibly improved in future studies investigating matching. 

The interventions were developed to target psychological issues in a 
population of people rather early on in their pain problem development. 
The mean levels of pain as well as disability and psychological complaints 
were thus rather low. This population might not be appropriate for under-
standing the effects of matching, and future studies should possibly aim to 
include a more heterogeneous population with greater variance in the 
psychological variables. This would allow identification of more distinct 
subgroups, and leave more room for improvement. 

The issue of the treatments offered is again an issue of distinctness. We 
chose to include three types of psychologically informed interventions, all 
evidence-based and all behaviorally oriented. All three treatments succeed-
ed in altering psychological factors associated with improvement in out-
comes; possibly a result of the treatments not being distinguished enough 
from one another. 

The overall conclusion is thus that the early psychological interventions 
offered in this study were associated with improvements, but that the 
matching procedure did not improve outcomes further. However, we can-
not rule out that matching is effective. In-depth studies of possible expla-
nations for these results could aid the understanding of whether treatment 
matching can enhance moderate treatment effects. There is a need to ex-
plore possible reasons for the lack of effect of matching, in order to im-
prove the design of future matching studies. 
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Study III 
When Matching Fails – Understanding the process of matching pain-
disability treatment to risk profile 

Introduction 
Matching psychological treatments to risk profiles, hence, seems logical 
and appealing. However, while the psychological treatments in Study II 
had effects on outcomes such as disability matching did not improve out-
comes further  (Bergbom, Flink, Boersma, & Linton, 2013). A few issues 
were brought up as possible explanations to the lack of effect of matching, 
including the use of a short screening questionnaire to determine each 
participant’s profile. Moreover, the profiling was realized a period of time 
before treatment start. While psychological profiles previously have been 
found rather stable over time, such as the profiles in Study I, some findings 
indicate that changes in psychological variables might indeed occur when 
assessing people early on (Carstens et al., 2013). Hence, the time lag might 
have given room for movement between profiles between screening and 
treatment start. In this study, we were seeking to explore the profiles used 
to allocate participants to treatment. 

Aim 
The aim was to investigate the process of determining participant’s psy-
chological profile and allocating them to treatment. Two research ques-
tions were posed: 

1. Were the simple profiles used for subgroup assignment stable over 
time? 

2. How did the simple profiles used for subgroup assignment and 
treatment allocation correspond with more thorough assessment 
and profiling using fully validated questionnaires? 

Design 
The design was cross-sectional as well as prospective, as is shown in Fig-
ure 9. In Study II, the psychological profiles were determined when the 
person was screened for inclusion in the study. These profiles were the 
basis for matching into one of the three treatments. To study the stability 
and the validity of the profiles, we compared these profiles with two new 
sets of profiles created at treatment start typically seven weeks later. At 
this later time point, we used two different means of subgrouping the par-
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ticipants. Hence, we ended up with three sets of subgroups, each 
comprising three different profiles, at two time points. 

Figure 9. Design of the study. In the original study treatment allocation was de-
termined by profiles created at screening, typically seven weeks before treatment 
start. The profiles were based on three items from a brief screening questionnaire. 
To investigate stability of the profiles these original profiles were compared with a 
new set of profiles created at treatment start using the same three items. Then, to 
investigate concurrent validity the profiles created at treatment start with three 
items were compared with a third set of subgroups based on two longer psycho-
metric questionnaires. 

Participants 
The ninety-five participants who returned complete measurements in 
Study II were included in this follow-up study. The mean age was 48.6 
years, and 80.0 % were female. 

Measurements 
All participants filled out the Örebro Musculoskeletal Pain Screening 
Questionnaire (ÖMPSQ; Linton & Halldén, 1998) before inclusion in the 
study. Immediately prior to treatment start they then filled out pre-
treatment questionnaires. For the purpose of this study, we included three 
items from the ÖMPSQ filled out at screening along with the same three 
items filled out prior to treatment start. Moreover, we included the Tampa 

Screening Treatment start 
Waiting for 
treatment 

Stability Profile based on 
ÖMPSQ 

Profile based on three 
ÖMPSQ items 

Profile based on cluster 
analysis including the  
HADS-D and the TSK 

Concurrent validity 
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Scale of Kinesiophobia (TSK; Kori et al., 1990) measuring fear and avoid-
ance beliefs and the depression subscale of the Hospital Anxiety and De-
pression Scale (HADS-D; Zigmond & Snaith, 1983) measuring depressive 
symptoms. 

Statistical analyses 
The analysis took off in the subgroups and psychological profiles used in 
Study II to allocate participants to a matched or an unmatched treatment. 
First, we created subgroups at treatment start using the same items as the 
subgroups used for treatment allocation. The new set of subgroups had 
the same psychological profiles; one medium risk profile, one fear and 
avoidance profile, and one emotional distress profile.  

Then, we created a third set of subgroups using an empirical approach. 
We used the TSK and the depression subscale from the HADS, and per-
formed cluster analysis based on these two scales. We started with a hier-
archical cluster analysis, using squared Euclidian distance as the similarity 
measure and Ward method to minimize within-cluster variance. The clus-
ter solution explaining over 67 % of the total error sum of squares was 
selected, resulting in four clusters. Thereafter, we performed k-means clus-
ter analysis using the centroids determined by the hierarchical cluster 
analysis. This method allows people to move to a better fitting cluster if 
that leads to a reduction in the total error sum of squares. Finally, we 
added the two clusters with elevated scores of depressive symptoms to-
gether, ending up with three subgroups similar to the ones used for treat-
ment allocation. 

We investigated stability and concurrent validity of the subgrouping 
with EXACON analyses (Bergman & El-Khouri, 1987). The EXACON 
can be framed as an extended chi-square, comparing the number of obser-
vations in a cell to the expected number of cases if the distribution was 
random. The focus of the EXACON is on typical and atypical movements 
between cells (here: subgroups). If the profiles are stable, then it would be 
typical to belong in the same subgroup at two different time-points. If the 
profiles are valid, then it would be typical to belong in the same subgroup 
using different means of measurement. 

Results 
The analysis of stability in the profiles used for treatment allocation is 
summarized in Table 2. In the Table, each cell includes one number ap-
pearing above a line, and one number appearing below a line. The number 
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above the line is the observed frequency of people, and the number below 
the line is the expected number of people if the distribution was random. 
The first cell in Table 2 hence includes 12 people who had the medium 
risk profile at screening and also had the medium risk profile at treatment 
start. If the profiling at treatment start had been random, there would 
have been 7.83 people in that cell. Hence, there are a few people more 
than if it were random, but there is no statistical relationship between 
having the medium risk profile at screening and having the same profile at 
treatment start. 

The same is true for all cells. There are no visible typical transitions be-
tween profile at screening and profile at treatment start. Hence, the pro-
files created at screening can be considered unstable. 

 
Table 2. 
Analysis of stability in profiles using the ÖMPSQ at screening (n = 94). 
 ÖMPSQ treatment start 

 
ÖMPSQ 
Screening 

Medium risk Fear and  
avoidance 

Emotional 
distress 

 
Medium risk 

  
12   0   4 

 

 7.83   2.04   6.13  
 
Fear and 
avoidance 

  
11 

  
3   7 

 

 10.28   2.68   8.04  
 
Emotional 
distress 

  
23 

  
9   25 

 

 27.89   7.28   21.83  
 

Note. Stability is determined by the screening profiles’ concordance with similar 
profiles at treatment start. The number appearing above the line in each cell is the 
observed frequency. The number appearing below the line is the expected frequen-
cy, if the distribution were random. Boldface font indicates expected typical 
movements, if profiles were stable. Normal print indicates expected atypical 
movements. 

The analysis of concurrent validity between profiles determined using the 
brief screening questionnaire at treatment start and the empirically based 
profiles is shown in Table 3. As can be seen in the Table, the first cell in-
cludes 25 people who are considered to belong to the medium risk profile 
based on three items from the screening questionnaire, and who also are 
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considered to belong to the medium risk profile based on the HADS-D 
and the TSK. If the profiling with the three items from the screening ques-
tionnaire was random, there would have been 16.94 people in the cell, 
significantly less than the observed number. There is hence a relationship 
between the two means of subgrouping, and the transition is considered 
typical. The same is true for people considered to belong to the emotional 
distress profile according to the three items; they, to a larger extent than 
would be expected by chance, also are considered to belong to the emo-
tional distress profile using the HADS-D and the TSK (22 people ob-
served, as compared to 13.94 that would have been expected by chance). 
There is a tendency towards a similar typical transition for the fear and 
avoidance profile (6 people, as compared to 2.84 people that would have 
been expected by chance). 

 
Table 3. 
Analysis of concurrent validity for the profiles created using items from 
the ÖMPSQ at treatment start. (n = 93). 
 HADS-D and TSK treatment start 

 
ÖMPSQ treat-
ment start 

Medium risk Fear and 
avoidance 

Emotional 
distress 

 
Medium risk 

  
25**   5   5# 

 

 16.94   4.52   13.55  
 
Fear and 
avoidance 

  
7 

  
6*   9 

 

 10.65   2.84   8.52  
 
Emotional 
distress 

  
13 

  
1#   22** 

 

 17.42   4.65   13.94  
 

*Approaching significant typical transition, p = .07, **Significant typical 
transition, p < .01, #significant atypical transition. 

Note. The ÖMPSQ profiles’ validity is determined by their concordance with 
profiles created using the HADS-D and the TSK at the same time point. The num-
ber appearing above the line in each cell is the observed frequency. The number 
appearing below the line is the expected frequency, if the distribution were ran-
dom.  Boldface font indicates expected typical movements, if profiles were stable. 
Normal print indicates expected atypical movements. 
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Moreover, there is an atypical transition from the medium risk profile to 
the emotional distress profile. People who are assigned the medium risk 
profile with the three items from the screening questionnaire are unlikely 
to be assigned the emotional distress profile by the HADS-D and the TSK. 
The same is true for people in the emotional distress profile according to 
the three items in the screening questionnaire, who are unlikely to be as-
signed the fear and avoidance profile by the HADS-D and the TSK. Hence, 
the profiling realized at treatment start based on three items from a brief 
screening questionnaire can be considered relatively valid when compared 
to more extended assessment and profiling. 

Discussion and conclusions 
The profiles used to allocate people to treatment were not stable over the 
time period of typically seven weeks until treatment start. When treat-
ments started, people no longer presented the pattern of elevations associ-
ated with the profiles and consequently, people who were considered to be 
“matched” to treatments were in fact not. When the same questions were 
posed at treatment start, people responded differently. The transitions 
indicate that people’s levels of complaints had decreased, and the treat-
ments were no longer customized for their psychological profiles. Howev-
er, when compared to longer questionnaires with documented psychomet-
ric properties the profiles seem valid and the changes have likely occurred 
during the time lag of typically seven weeks between screening and treat-
ment start. This finding is in line with recent studies, indicating that peo-
ple at an early stage of problem development change over rather short 
time spans (Carstens et al., 2013). Moreover, pain problems have been 
described as cyclic and it is possible that some participants had a problem-
atic episode when announcing interest and had spontaneously recovered 
from the episode when treatment started (Nicholas et al., 2011). It would 
indeed have been of great interest to explore matching using the profiles 
determined at baseline. However, unfortunately the subgroups were too 
small at that time point and no valid conclusions could be drawn. 

In addition to the normal course of pain and pain-related complaints, 
there might be other explanations for the lack of stability in the profiles. 
First, the participants filled out the screening questionnaire with the hope 
of being included in a cost-free, evidence based treatment for their pain 
problem. The profiles were then based on their responses in the screening 
questionnaire. Possibly, this knowledge may have evoked other responses 
to the screening questionnaire than if the gain of filling it out was less 
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obvious and there might hence be an outcome expectancy bias in the par-
ticipants’ responses. Second, common to studies of early intervention, the 
participants’ levels of the psychological variables were relatively low and 
transition from one profile to another was hence rather easy. This could 
be prevented by testing treatment matching in other populations, with 
more variance in the psychological variables. 

In sum, a matching procedure is complex. Lessons to be learned are that 
the assessment and profiling should be realized closer to treatment start, 
and that a population of people with more variance in their complaints 
could allow more distinct subgroups. Hence, while the idea of matching 
needs to be investigated further, the treatments did indeed have an effect 
on important outcomes. The development of treatments could profit from 
more in-depth studies of treatment processes and their association to out-
comes. How might we best produce favorable outcomes of early psycho-
logical interventions for pain problems? 
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Study IV 
Both Early and Late Changes in Psychological Variables Relate to Treat-
ment Outcome for Musculoskeletal Pain Patients at Risk for Disability 

Introduction 
In contrast to our hypothesis, matching did not enhance treatment out-
comes but Study II shows that targeting important psychological mecha-
nisms in treatment is associated with favorable outcomes. Early psycho-
logical interventions for pain-related disability are hence promising, but 
the knowledge about how treatments work is scarce (Vlaeyen & Morley, 
2005). Psychological interventions aim to alter processes known to be 
related to long-term outcomes, often processes included in theoretical 
models such as the fear and avoidance model (Vlaeyen & Linton, 2000). 
Indeed, there is evidence suggesting that when treatments succeed in alter-
ing psychological processes such as pain catastrophizing and depressive 
mood, the outcome is better (Burns, Glenn, et al., 2003; Burns, Kubilus, et 
al., 2003). These findings are important for early interventions, when the 
main outcome variable (i.e. disability) is not yet problematic and it is cru-
cial to identify key variables to target in treatment. Moreover, the timing 
of improvements, that is, when improvements occur during treatment has 
been suggested as an important factor for understanding who will improve 
and who will not. For example, early responders to treatment, that is, 
people who improve early in treatment have been found to have better 
treatment outcomes when treated for depression or other psychological 
complaints (Fennell & Teasdale, 1987; Haas et al., 2002; Ilardi & 
Craighead, 1994). Hence, understanding when and in terms of which psy-
chological processes people improve is a key to understanding how effec-
tive treatments should be designed. 

Aim 
The aim of this study was to explore treatment changes in psychological 
variables in a population of people participating in early preventive inter-
ventions for pain-related disability. The investigation was directed both 
towards which processes change during treatment, and towards the timing 
of these changes (early or late in treatment.) 

Design 
This study was a secondary analysis of a randomized controlled trial 
(Study II). The original design involved people assigned three different 
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psychological profiles and matched or unmatched to three different cus-
tomized psychological interventions. This study used a prospective design 
with three measure points, aiming to investigate changes from the first to 
the second time point, and from the second to the third time point. 

Participants 
The available literature concerns psychological treatments, and in line 
with these findings for the purpose of this study we excluded participants 
in the one treatment arm led by physical therapists. Hence, out of the 95 
people who participated in the original study, 64 who participated in psy-
chologist-led interventions were included in this study. Their mean age 
was 48.4 years, and 83.1 % were female. 

Measurements 
The participants filled out measurements at screening, at treatment base-
line, weekly throughout treatment, after treatment, and at follow up nine 
months after treatment finish. Data from treatment baseline, mid-
treatment, and post-treatment were used in this study. The interventions 
were developed to affect outcome variables through targeting and altering 
a number of psychological process variables.  

Process variables 
As process variables, we included depressive symptoms, pain catastrophiz-
ing, back pain worry, fear avoidance beliefs and function. Depressive 
symptoms were measured with the depression subscale of the Hospital 
Anxiety and Depression Scale (HADS-D; Zigmond & Snaith, 1983) and 
pain catastrophizing with the Pain Catastrophizing Scale (PCS; Sullivan et 
al., 1995). Back pain worry was assessed with four questions referred to 
by Von Korff and colleagues (Von Korff et al., 1998). Fear avoidance 
beliefs (FA) was assessed with a composite score of two questions and 
function (ADL) was assessed with five questions, all from the Örebro 
Musculoskeletal Pain Screening Questionnaire (Linton & Halldén, 1998). 

Outcome variables 
Outcome variables were divided into primary outcomes and secondary 
outcomes. The primary outcome variable was disability, measured with 
the Quebec Back Pain Disability Scale (Kopec et al., 1995). The secondary 
outcome variables were health perception, measured with the EQ VAS 
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Scale of the EQ-5D (EuroQol Group, 1990) and pain intensity, rated for 
the past week on an scale from 0 to 10. 

Statistical analyses 
The statistical analyses were realized in two steps. First, we calculated 
early and late treatment change in process variables, in terms of standard-
ized residual change to control for regression to the mean and random 
errors of measurement. Change in process variables from pre-treatment to 
week three was considered early change, and change from week four to 
post-treatment was considered late change. Then, we used the standard-
ized residual change scores to predict outcome in terms of improvement in 
disability, health status, and pain intensity. We performed three stepwise 
regression analyses, one for each outcome variable. We entered pre-
treatment score in the outcome in the first step, followed by early change 
in process variables in the second step, and late change in process variables 
in the third and final step. 

Results 
The initial descriptive analyses revealed that process variables as well as 
outcome variables changed from pre-treatment to post-treatment. The 
mean changes were small, but large standard deviations indicated that 
there was variation in the degree of change; some people changed more 
and some less. Simple correlations also revealed that change in process 
variables and change in outcome variables was related; people who re-
ported change in process variables also reported change in outcomes and 
vice versa. 

The main analyses targeting the relative contribution of early and late 
changes consistently showed that both early and late changes in process 
variables were able to predict improvement in outcome variables. Im-
provement in the primary outcome variable, disability was predicted by 
early change in function along with late change in depressive symptoms. 
Together, they explained 27 % of the variance in post-treatment disability, 
above and beyond the variation explained by pre-treatment scores in disa-
bility (see Table 4). Improvement in health perception was predicted by 
early change in pain catastrophizing, and improvement in pain intensity 
was predicted by late change in function. Hence, people who improved in 
terms of psychological process variables throughout treatment, both early 
and late, also improved in terms of disability, health perception and pain 
intensity. 
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Table 4. 
Regression Analyses Predicting Post-Treatment Disability.  
   β R2

change 
Step 1    
 Quebec pre treatment  .61**  
 Pain intensity pre treatment  .09 .51** 
Step 2    
Early changes    
 Early change HADS-D  -.09  
 Early change PCS  .03  
 Early change Back pain worry 

Early change ADL 
Early change FA 

 .07 
-.41** 
-.04 

 
 
.16** 

Step 3    
Late changes    
 Late change HADS-D  .21**  
 Late change PCS  -.07  
 Late change Back pain worry 

Late change ADL 
Late change FA 

 .21* 
-.11 
-.03 

 
 
.11** 

Note. All change scores are standardized residuals. Standardized beta weights are 
from the final regression equation. Total amount of explained variance adjusted R2 
= 79 %. *p < .05, **p < .01. 

Discussion and conclusions 
The main finding of the study was that people who report improvements 
on emotional, cognitive, and behavioral process variables hypothesized to 
mediate outcome during treatment have better total treatment outcomes. 
Both early changes and late changes contribute to the explanation of vari-
ance in outcomes, and there was no support for the notion that changes 
occurring early are better predictors of outcome. An important conclusion 
is thus that treatments aimed at targeting psychological process variables 
that succeed in affecting them, can produce favorable treatment outcomes. 
Moreover, the variables suggested by the fear and avoidance model to be 
crucial drivers of long-term disability can function as important targets for 
intervention.  

There are several important clinical implications of these findings. First, 
interventions targeting the psychological processes suggested by the fear 
and avoidance model can produce favorable outcomes and should be im-
plemented. Second, improvements related to outcome can occur both early 
and late in treatment, and improvement in processes can be used as an 



SOFIA BERGBOM Matchmaking in pain practice  67 
  

important signal of moving forward in treatment. And finally, fixed-
schedule group formats offered in clinical settings could possibly benefit 
from a more flexible format where changes in psychological processes are 
monitored and used as cues for successful interventions. 
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General discussion 
This dissertation has focused on individual variations in psychological 
mechanisms that are important for the development of long-term disabling 
pain problems. Moreover, it has focused on early interventions for people 
at risk for long-term problems, both in terms of treatment efficacy, en-
hancement of treatment effects, and change processes during treatment. 
Study I demonstrated that people who report elevations in either pain 
catastrophizing or depressive symptoms at baseline had worse treatment 
outcomes after physical therapy that people with no elevations. Moreover, 
a subgroup of people with elevations in both pain catastrophizing and 
depressive symptoms had even worse symptoms, indicating that the com-
bination is even more problematic. In Study II, we extended the findings 
about distinct subgroups of people, and attempted to optimize treatment 
effects by matching treatments to psychological profiles of each subgroup. 
While the treatments produced effects in line with earlier studies of similar 
populations (e.g. Linton & Nordin, 2006), we did not see an improved 
effect for people who were matched to treatment and treatment matching 
needs further attention. Study III mapped out the complexity of a match-
ing system, and brought forward the assessment and profiling as one issue 
that needs to be addressed in future investigations of matching. The final 
study, study IV, presented an in-depth investigation of which change pro-
cesses during treatment that are related to treatment outcomes and lends 
further support to the idea that there are important psychological mecha-
nisms that need to be successfully altered in order to produce favorable 
treatment outcomes. 

Based on the theoretical models of pain psychology, the dissertation has 
demonstrated that psychological mechanisms are indeed important for the 
development towards problems as well as for the prevention of long-term 
disability. This knowledge can be used when developing interventions and 
when understanding why treatments are effective. Emotional, cognitive 
and behavioral variables suggested in the literature can alone and in com-
bination be valuable targets for interventions, and while there is room for 
improvement in interventions, behavioral treatments offered at an early 
stage of problem development can successfully alter the prognosis for peo-
ple suffering from pain problems. 
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Answers to the research questions 
The findings of study I and IV demonstrate that the variables framed with-
in the fear avoidance model of chronic pain are important and viable 
mechanisms in two ways. First, alone and not in the least in combination 
pain catastrophizing and depressive symptoms are clearly related to worse 
treatment prognosis. People with high levels of pain catastrophizing and 
depressive symptoms, either one of them or not in the least in both, have 
less favorable outcomes than people with no elevations. Second, if treat-
ments succeed in altering these mechanisms outcome is better. People who 
report decreasing levels of pain catastrophizing, fear and avoidance beliefs, 
back pain worry, and depressive mood and increased function during 
treatment have larger improvements in disability, health perception and 
pain intensity. Put together, these findings indicate that the emotional, 
cognitive and behavioral variables included in the fear and avoidance 
model are indeed key processes to target in early interventions for pain. 
However, while the sequential relationship of the fear and avoidance 
model might be true for some people the findings also indicate that there 
are individual differences in terms of which variables are important for 
whom. Some people may express low mood and unwelcome negative emo-
tions while others may express catastrophic predictions about how disa-
bled they will become over time due to their pain problem. Hence, there is 
not only a need to target these variables in treatment but also to assess, 
determine psychological profile, and monitor changes for people partici-
pating in early psychological interventions. For the person with cata-
strophic predictions about future disability, we need to assess and monitor 
pain catastrophizing and make sure that the treatment offered produces 
change in the persons’ view of the future. For the person with low mood, 
we need to make sure that the level of depressive symptoms decreases 
before we terminate treatment. 

The findings of study II and III demonstrate that while early interven-
tions can successfully alter psychological processes related to outcomes, 
and prevent the route towards more disability, matching treatment to 
profile did not improve treatment effects further. However, being the first 
attempt to match treatment to processes suggested by the fear and avoid-
ance model, there are feasibility issues such as psychological profiles being 
unstable over time that may have influenced the results and there is a need 
to explore matching strategies further. Matching needs to be investigated 
using other ways of profiling, in other populations with potentially more 
distinct subgroups, with other methodologies, and with interventions even 
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more clearly targeting the mechanisms suggested in the fear and avoidance 
model. 

Findings in relation to the theoretical framework 
Within the overarching theoretical framework of this dissertation, the 
psychology of pain, a number of psychological mechanisms have been 
suggested as important for pain experience. These mechanisms have been 
further specified in the fear and avoidance model of pain, which focuses 
on pain catastrophizing, fear and avoidance, and depression. The findings 
in this dissertation have relevance for the clinical application of the fear 
and avoidance model, as well as for theoretical refinement of the model. 
First of all, the findings are in line with earlier suggestions that while the 
mechanisms suggested by the model are valuable predictors and targets for 
treatment, the sequential relationship suggested in the fear and avoidance 
is not necessarily true for all people (Wideman et al., 2009). Study I shows 
that there seem to be differential pathways between painful experiences, 
through psychological processing, towards long-term disabling pain prob-
lems. Not all people at risk for long-term problems report pain catastro-
phizing as a precursor to the vicious circle, and not all people at risk re-
port depression. Indeed, the model is argued to be a theory-based heuristic 
and rather a suggested caption of the knowledge so far than an established 
truth (Vlaeyen et al., 2009). Possibly, the model could profit from a flexi-
ble outline, allowing for individual differences in response to pain.  

A more flexible outline of the fear and avoidance model that allows for 
differential pathways towards long-term disability is shown in Figure 10. 
First, a painful experience can immediately, for example through respond-
ent and operant conditioning, elicit avoidance responses which are nega-
tively reinforced when the immediate pain decreases. Hence, a person who 
reports a “weak back” and who repeatedly experiences low back pain 
may have learned that avoidance responses to the pain can effectively de-
crease pain in the short term (indicated by the first crosshatched arrow, 
between pain experience and avoidance). This pain-avoidance connection 
can occur without the activation of pain catastrophizing and pain-related 
fear, but repeated avoidance still has the potential of leading to lower 
mood and in the long term disability.  
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Figure 10. Theoretical implications of the dissertation for the fear and avoidance 
model of pain. The model and its pathways are more flexible, allowing for indi-
vidual differences in response to painful experiences. 

Other possible pathways towards pain-related disability involve pain 
catastrophizing in different ways. Indeed, pain catastrophizing has been 
shown to be closely linked to negative emotionality (e.g. Keogh & 
Asmundson, 2004) and it has even be suggested to be a form of avoidance 
rather than a precursor to avoidance (Flink, Boersma, & Linton, 2013). 
Hence, a person in pain who engages in catastrophic thinking about the 
pain may either also experience fear, but another pathway could be an 
immediate link to depressive mood (indicated by the second crosshatched 
arrow), and yet another pathway could be from pain catastrophizing to 
disability (the third crosshatched arrow). 

Moreover, as was observed in Study I, people who report elevations in 
both pain catastrophizing and depressive symptoms seem worse off in 
terms of outcome than people with an elevation in one of them. It might 
be that these people experience pain problems within a wider frame of 
psychological ill-health. Possibly, they experience problems with emotions 
and emotion regulation related to their problems dealing with pain. In a 
recent theoretical review, Linton (2013b) summarized the knowledge on 
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emotion regulation and pain and proposed a transdiagnostic approach to 
co-occurring emotional and pain problems. In sum, the author proposed 
that repetitive thinking, avoidance, and thought suppression might func-
tion as transdiagnostic processes driving the problems with pain as well as 
emotional dysregulation. Successful identification of shared mechanisms 
between pain and emotional problems holds the promise of more precise 
understanding of the people reporting both and in the next step more ef-
fective treatments. 

In sum, a more flexible take on the fear and avoidance model could 
emphasize its value in identifying important variables, while at the same 
time give room for individual differences in terms of psychological re-
sponses to painful experiences. Moreover, there seems to be a subgroup of 
people with emotional problems in association to the pain problem and 
these people need scientific attention. Integrating findings of individual 
differences into the theoretical framework would hence have implications 
for clinical implementation as well as for future research. 

Clinical implications of the findings 
The findings in this dissertation have a number of important clinical im-
plications. First of all, the studies have underscored the importance of 
viewing people seeking health care for pain problems not as a homogene-
ous group but rather as a heterogeneous one. People at a higher risk for 
long-term disability differ from those who will improve with little or no 
intervention, and also those at a higher risk differ from one another. Some 
show a pattern of elevation in pain catastrophizing and thus repeatedly 
engage in visualizing catastrophic consequences of their pain, while some 
report low mood and others report both catastrophizing and emotional 
distress. The clinical application is that people, already at their first con-
tact with a caregiver, should be assessed for psychological functioning. 
Moreover, it should be taken into account that “people with a psychologi-
cal risk” are a diverse population and that their specific profile of psycho-
logical functioning is determined and taken into account when planning 
interventions. 

Second, and most importantly, the studies in this dissertation have given 
further strength to the notion that psychological variables are not only 
valuable as predictors of outcome but also as targets for treatment. The 
findings in Study II show that treatments aimed at altering pain catastro-
phizing, fear and avoidance beliefs, avoidance behavior, and depressive 
symptoms indeed have an effect on disability. Moreover, the findings in 
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Study IV demonstrate how changes in these mechanisms are able to pre-
dict total treatment outcome. Hence, if variables such as pain catastro-
phizing, depressive mood and worry are articulated and targeted in treat-
ment the outcomes are likely to be better. Moreover, these variables 
should be monitored throughout treatment and used as indications for a 
successful outcome; if they improve so will the outcome. An issue for fu-
ture research is to develop interventions that clearly target the key varia-
bles, and monitor the effect of such treatments on the variables in question 
through repeated measurement. 

While we have contributed to the field by demonstrating that treat-
ments targeting psychological variables are indeed effective, the disserta-
tion did not clearly support treatment matching. It might indeed be the 
case that matching specific and distinct interventions to clearly separated 
subgroups of people is not a feasible way of enhancing treatment effects 
and this question needs further investigation before any clinical applica-
tion of matching and customizing can be recommended. However, we can 
conclude that successful targeting of pain catastrophizing, fear and avoid-
ance beliefs, avoidance behavior, and depressive mood, are effective com-
ponents in treatments. Hence, the recommendation is to choose interven-
tions that aim to alter the patient’s levels of these risk factors. The findings 
in this dissertation clearly point to what needs to be done in treatment to 
produce effects, but the format for optimally meeting needs and demands 
of people seeking care needs to be investigated further. Hence, there are 
things that we have rather good empirical support for, such as early identi-
fication of people at risk and that these people differ in terms of psycho-
logical variables. Moreover, we have cues as to what needs to be done in 
treatment in order to produce effect. This knowledge needs to be translat-
ed to work in clinical settings. 

Consequently, a recommended clinical flow chart integrating our find-
ings with earlier research (Westman, 2010) is presented in Figure 11. 
Worth noting is that the main focus of the flow chart is on the psychologi-
cal aspects of assessment and treatment and that other procedures need to 
be taken into account when it comes to e.g. assessment of red flags. As can 
be seen in the figure, the process from the point when the person seeks 
care to the administration of an effective psychological intervention is split 
in three main parts: Assessment, treatment targets, and optimizing of 
treatments.  

The first part of the flow chart hence concerns assessment of people 
seeking care. Numerous studies have investigated the early identification 
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of people at risk (see e.g. Hill et al., 2010; Hockings et al., 2008), and 
these findings put together can be considered a basis for strong empirical 
support. There are ways that clinicians can determine each patient’s risk 
for long-term problems, and these strategies should be golden standard in 
clinical practice.  

The second part of the flow chart concerns choosing targets for treat-
ment. There is some empirical data suggesting that targeting psychological 
mechanisms in treatment is related to better outcomes (Nicholas et al., 
2011). The studies included in this dissertation have provided more 
knowledge about the processes of change during early psychological inter-
ventions for pain problems. In sum, there seems to be moderate empirical 
support for the suggestion of pain catastrophizing, fear and avoidance 
beliefs, depressive mood, and avoidance behaviors as viable targets of 
treatment.  

The final part of the flow chart concerns treatment optimization, and 
how treatments should best be developed in the future. Is it feasible to 
develop and administer distinct and specific interventions, customized to 
fit individual problem profiles? Or would it be more efficient to develop 
broad cognitive-behavioral treatments targeting psychological risk factors 
that to some extent can be tailored to individuals? This area is the one 
with the least empirical support, and only more research can determine the 
optimal format for early psychological interventions in the pain field. 
There are likely major contributing factors, such as the risk factors, that 
can be targeted more directly in treatment. In our matching investigation, 
we matched the emotional distress subgroup with a rather broad CBT 
approach. We aimed to target emotional distress with for example prob-
lem solving techniques and mindfulness. However,  since the importance 
of emotions for pain has been emphasized in recent years (Linton, 2013b; 
Lumley et al., 2011) we might learn how to successfully target unwelcome 
and problematic emotions from other psychological treatments working 
directly with emotions such as dialectical behavior therapy (e.g. Dimeff & 
Koerner, 2007; Linton, 2010) or emotion-focused therapy (e.g. Greenberg, 
2004). The specific impact of such treatments on disability and other out-
comes for the subgroup of people reporting emotional distress is an area 
to investigate further.  

In sum, our findings underscore the importance of assessing at an early 
stage, targeting important variables in treatment and monitoring the effect 
of treatment on key process variables. This would have the potential of 
distributing effective treatments to the people who need it. 
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Figure 11. Clinical Flow Chart, showing a recommended clinical approach to 
people seeking health care for pain problems. The psychological approach is real-
ized in conjunction with medical screening ruling out red flags. Assessment and 
screening procedures have strong empirical support. More research is needed con-
cerning what to target in treatment and how treatments can be optimized. 
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Directions for future research 
The findings from study I, II and IV all demonstrate the crucial im-
portance of psychological variables on treatment outcomes. Study I indi-
cates that psychologically informed physical therapy is insufficient for 
decreasing levels of pain catastrophizing and depressive mood, and that 
outcome is worse for people with elevations in these variables. Moreover, 
elevations in both pain catastrophizing and depressive mood is related to 
even worse outcomes, indicating a possible role of emotion regulation 
problems. Study II demonstrates that treatments targeting these variables 
are effective, and study IV demonstrate that when treatments succeed in 
altering these variables treatment outcome is better. However, interven-
tions are still suboptimal; some people still suffer at the end of treatment. 
Moreover, the interventions have similar effects independent of the profile 
of psychological risk. Hence, one goal for future research should be to 
further develop interventions. Through identifying treatment components 
that directly and effectively target the psychological variables, interven-
tions can be more distinct and more customized towards the key variables. 
Future research can learn from not only the presence of risk factors but 
also their qualities– and aim to alter them in treatments. 

Another area for further research is the process of matching. Matching 
and customizing treatment could be approached in different ways. One 
way could be to replicate the design of the matching study presented in 
this dissertation, but aim to identify more stable psychological profiles, for 
example through the use of longer questionnaires with good psychometric 
qualities. The profiling needs careful assessment at the right time point, as 
a suggestion immediately prior to treatment start. Moreover, the interven-
tions could be more distinct and even more clearly directed towards tar-
geting important mechanisms. Another way of testing the process of 
matching could be to implement other research designs. When, for exam-
ple, using replicated single subject research designs (e.g. Kazdin, 2010b) 
the researcher is allowed a close and detailed look at treatment progress, 
and the design facilitates sharpening of treatment interventions throughout 
the process. 

Matching treatment to subgroups is still in its infancy, and matching 
needs to be tested with other populations, with other ways of subgrouping 
people, and with other treatment interventions. The main point, however, 
is to not only identify presence of risk factors but to learn from what they 
tell us– and use risk factors as cues as to what needs to be obtained in an 
effective intervention for people with or at risk for pain problems. A per-
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son with elevated levels of pain catastrophizing needs an intervention tar-
geting pain catastrophizing, and a person with elevated levels of depressive 
mood needs an intervention targeting depressive mood. Only when these 
risk factors are successfully altered in treatment the outcomes will be 
good. Whether this targeting should be realized within customized and 
matched treatments or within a broader framework needs to be investigat-
ed further. 

Methodological limitations 
The studies included in this dissertation have some methodological limita-
tions worth taking into account in the interpretation of the findings. One 
has already been brought up in the studies, very pronounced in study II 
and III: The system used for matching participants to treatments. Being a 
first attempt at a theoretically informed matching procedure, we based the 
profiles on earlier research demonstrating subgroups of people with differ-
ent levels of elevations in psychological risk factors. We then matched the 
profiles with already existing, evidence based, early interventions. The 
profiles turned out to be unstable over time, leading to treatments not 
being matched in the end and obstructing our possibilities of drawing 
conclusions regarding the effects of matching. Moreover, the treatments 
included may have been less distinct than anticipated, and in fact targeting 
in some cases the same mechanisms, obstructing our possibilities of distin-
guishing treatment effects. These limitations, while constraining the con-
clusions, also generated ideas of what is important to look out for in fu-
ture studies investigating matching. Hence, methodological limitations can 
inform future studies and increase possibilities of important findings. 

A second limitation, common and to some extent unavoidable in psy-
chological research, is the exclusive use of subjective self-report measure-
ments. Self-report measurement, while easy to administer and indeed valu-
able as a source of information, risk bringing about bias and distortions 
from the person responding to them, for example out of social desirability 
(Kazdin, 2010a). Although we have strived to include instruments of good 
quality, with well-established psychometric properties objective measures 
would give further strength to conclusions. However, most concepts in-
cluded in the studies are by definition subjective and difficult to measure 
in objective ways and the subjective experience is in fact what we are aim-
ing to capture. 

A third limitation concerns the recruitment of participants in the match-
ing study. While all eligible patients at the occupational health care clinic 
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received information about the project and were encouraged by their 
healthcare providers to declare their interest, nonetheless the recruitment 
was based on self-selection. In addition to this self-selection, a number of 
included participants declined to participate before treatment start. They 
reported various reasons for declining, including that they had another 
ongoing treatment and/or lack of time. The question is how this selection 
bias might influence our results, and whether the results are possible to 
generalize to the population of people with pain complaints seeking occu-
pational health care. Those who after inclusion declined participation did 
not differ from those who commenced treatment in any one of the im-
portant variables including pain severity, duration of problem or level of 
disability. However, we have not had access to data concerning those who 
did not announce interest. It is thus reason to assume that the results are 
generalizable to people volunteering to participate in psychological inter-
ventions for pain within occupational health care, but some caution is 
needed before extending the findings to the whole population. 

A fourth methodological limitation is that the participants included in 
the matching study were rather well-functioning and not yet disabled by 
their pain problem, leaving little room for improvements (i.e. ceiling ef-
fect). Again, this is to some extent unavoidable when investigating early, 
preventive interventions. However, despite that the participants’ level of 
psychological as well as physical functioning was rather high we could still 
observe significant improvements in hypothesized process variables and in 
outcomes. We can thus conclude that while the participants were included 
in the study rather early in their pain problem development we could offer 
effective interventions that seem to have had the capacity of altering their 
prognosis. 

A final methodological limitation is the lack of a no-treatment control 
group in Study II. We had two main research questions, one using the 
unmatched participants as control group and the other one lacking control 
group, and it might indeed be problematic to draw conclusions regarding 
treatment effects without control group. However, we calculated within-
groups effect sizes and when compared with similar treatment outcome 
studies (e.g. Leeuw et al., 2008; Linton et al., 2008) our effects are well in 
line with others. 

In sum, there are reasons to be cautious about generalizing findings to 
the whole population of people at risk for long-term pain problems. Nev-
ertheless, this dissertation was conducted in an actual clinical situation 
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and underscores the advantages as well as the problems in developing a 
sustainable early detection and treatment program. 

Summary and concluding remarks 
In summary, this dissertation shows that psychological mechanisms are 
important for the prediction of outcomes. The dissertation has added to 
the knowledge about individual differences in terms of psychological re-
sponses to pain, and supports the notion that the population of people 
seeking care for pain is a heterogeneous one. Seemingly, people have dif-
ferent pathways of psychological responses that can all lead to long-term 
disability. Some report elevations in pain catastrophizing, others report 
depressive mood, and some describe elevations in both while a rather large 
group do not have elevations in either one. These individual differences 
might be important to take into account when developing treatment inter-
ventions aiming to prevent long-term suffering due to musculoskeletal 
pain. Moreover, it seems as if these psychological mechanisms have an 
additional value; they are well-chosen targets for treatment. If pain 
catastrophizing, fear and avoidance beliefs, pain-related worry, depressive 
mood, and avoidance behavior are elevated when people seek care for 
pain problems, these variables have to be targeted and altered in order to 
achieve good outcomes of treatment. And finally, the dissertation has in-
vestigated a matching process attempting to optimize psychological treat-
ments for the prevention of long-term pain-related disability. The findings 
do not support matching treatment to psychological profiles, but bring 
about issues that are valuable to take into account when investigating 
matching in the future. Hence, while the dissertation has contributed to 
the understanding of psychological processes and their importance for 
how pain can interrupt daily functioning and become a major burden for 
the individual as well as for society, the mystery of pain needs a lot more 
attention both in research and in the clinic. 

Conclusions 
 People with musculoskeletal pain problems differ in terms of psy-

chological mechanisms. It is possible to identify subgroups of 
people with different patterns of psychological mechanisms such 
as pain catastrophizing and depressive mood. 

 People belonging to a subgroup with elevations in either pain 
catastrophizing or depressive mood, or both, have less favorable 
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outcomes of psychologically informed physical therapy, than peo-
ple with no elevations. These psychological profiles can thus be 
valuable predictors of treatment outcome. 

 Early interventions can successfully alter pain catastrophizing, 
fear and avoidance beliefs, avoidance behaviors, pain-related wor-
ry, and depressive mood. Therefore, these psychological mecha-
nisms are potential targets for treatment. 

 If psychological mechanisms are successfully targeted in treat-
ment, outcome in terms of disability, perceived health, and pain 
intensity is better. 

 Effects of three different evidence-based psychological treatments 
were comparable, and were not related to risk profile. Independ-
ent of subgroup belonging, treatments were effective and match-
ing did not improve outcomes further. 

 BUT it was difficult to identify stable profiles and a feasible 
matching system, and matching needs further scientific attention. 

 Future research should focus on two areas: Development of effec-
tive interventions targeting psychological variables, and the inves-
tigation of how treatments can be optimized e.g. through match-
ing. 

  



SOFIA BERGBOM Matchmaking in pain practice  81 
  

References 
 
 

Andersson, G.B.J. (1999). Epidemiological features of chronic low-back 
pain. The Lancet, 354(9178), 581-585.  

Andrews, G., Hobbs, M.J., Borkovec, T.D., Beesdo, K., Craske, M.G., 
Heimberg, R.G., . . . Stanley, M.A. (2010). Generalized worry 
disorder: a review of DSM‐IV generalized anxiety disorder and 
options for DSM‐V. Depression and anxiety, 27(2), 134-147.  

Asmundson, G.J.G., Norton, P.J., & Vlaeyen, J.W.S. (2004). Fear-
avoidance models of chronic pain: An overview. In G. J. G. 
Asmundson, J. W. S. Vlaeyen & G. Crombez (Eds.), 
Understanding and treating fear of pain. Oxford: Oxford 
University Press. 

Baron, R.M., & Kenny, D.A. (1986). The moderator-mediator variable 
distinction in social psychological research: Conceptual, strategic, 
and statistical considerations. Journal of Personality and Social 
Psychology, 51(6), 1173-1182.  

Bergbom, S., Boersma, K., Overmeer, T., & Linton, S.J. (2011). 
Relationship Among Pain Catastrophizing, Depressed Mood, and 
Outcomes Across Physical Therapy Treatments. Physical Therapy, 
91(5), 754-764.  

Bergbom, S., Flink, I.K.L., Boersma, K., & Linton, S.J. (2013). Early 
Psychologically Informed Interventions for Workers at Risk for 
Pain-Related Disability: Does Matching Treatment to Profile 
Improve Outcome? Journal of Occupational Rehabilitation, 1-12.  

Bergman, L.R., & El-Khouri, B.M. (1987). EXACON: A Fortran 77 
program for the exact analysis of single cells in a contingency 
table. Educational and Psychological Measurement, 47(1), 155-
161.  

Boersma, K., & Linton, S.J. (2002). Early Assessment of Psychological 
Factors: The Örebro Screening Questionnaire for Pain. In S. J. 
Linton (Ed.), New Avenues for the Prevention of Chronic 
Musculoskeletal Pain and Disability (pp. 205-213). Amsterdam: 
Elsevier. 

Boersma, K., & Linton, S.J. (2005). Screening to Identify Patients at Risk: 
Profiles of Psychological Risk Factors for Early Intervention. 
Clinical Journal of Pain Special Topic Series: Cognitive Behavioral 
Treatment for Chronic Pain January/February, 21(1), 38-43.  

Boersma, K., & Linton, S.J. (2006). Psychological Processes Underlying 
the Development of a Chronic Pain Problem: A Prospective Study 



82  SOFIA BERGBOM Matchmaking in pain practice 
 

of the Relationship Between Profiles of Psychological Variables in 
the Fear–Avoidance Model and Disability. Clinical Journal of 
Pain, 22(2), 160-166.  

Boersma, K., Linton, S.J., Overmeer, T., Jansson, M., Vlaeyen, J.W.S., & 
de Jong, J.R. (2004). Lowering fear-avoidance and enhancing 
function through exposure in vivo: A multiple baseline study 
across six patients with back pain. Pain, 108(1-2), 8-16.  

Brown, T.A., Antony, M.M., & Barlow, D.H. (1992). Psychometric 
properties of the Penn State Worry Questionnaire in a clinical 
anxiety disorders sample. Behaviour Research and Therapy, 
30(1), 33-37.  

Burns, J.W., Glenn, B., Bruehl, S., Harden, R.N., & Lofland, K. (2003). 
Cognitive factors influence outcome following multidisciplinary 
chronic pain treatment: a replication and extension of a cross-
lagged panel analysis. Behaviour Research and Therapy, 41(10), 
1163-1182.  

Burns, J.W., Kubilus, A., Bruehl, S., Harden, R.N., & Lofland, K. (2003). 
Do Changes in Cognitive Factors Influence Outcome Following 
Multidisciplinary Treatment for Chronic Pain? A Cross-Lagged 
Panel Analysis. Journal of Consulting and Clinical Psychology, 
71(1), 81-91.  

Carstens, J.K.P., Shaw, W.S., Boersma, K., Reme, S.E., Pransky, G., & 
Linton, S.J. (2013). When the wind goes out of the sail–declining 
recovery expectations in the first weeks of back pain. European 
Journal of Pain.  

Crombez, G., Eccleston, C., Van Damme, S., Vlaeyen, J.W.S., & Karoly, 
P. (2012). Fear-avoidance model of chronic pain: the next 
generation. The Clinical journal of pain, 28(6), 475-483.  

den Hollander, M., de Jong, J.R., Volders, S., Goossens, M.E.J.B., Smeets, 
R.J.E.M., & Vlaeyen, J.W.S. (2010). Fear reduction in patients 
with chronic pain: a learning theory perspective. Expert review of 
neurotherapeutics, 10(11), 1733-1745.  

Denison, E., Åsenlöf, P., Sandborgh, M., & Lindberg, P. (2007). 
Musculoskeletal pain in primary health care: subgroups based on 
pain intensity, disability, self-efficacy, and fear-avoidance 
variables. The Journal of Pain, 8(1), 67-74.  

Dimeff, L.A., & Koerner, K. (Eds.). (2007). Dialectical Behavior Therapy 
in Clinical Practice: Applications across Disorders and Settings. 
New York, USA: The Guilford Press. 

Distress. (n.d.-a). In Merriam-Webster's online dictionary. Retrieved from 
http://www.merriam-webster.com/dictionary/distress. 

http://www.merriam-webster.com/dictionary/distress


SOFIA BERGBOM Matchmaking in pain practice  83 
  

Distress. (n.d.-b). In Cambridge Dictionaries Online. Retrieved from 
http://dictionary.cambridge.org/dictionary/british/distress_1?q=dis
tress. 

EuroQol Group. (1990). EuroQol - a new facility for the measurement of 
health-related quality of life. Health Policy, 16, 199-208.  

Eurostat. (2010). Health and safety at work in Europe (1999-2007).  
Luxembourg: Publications Office of the European Union. 

Fennell, M.J.V., & Teasdale, J.D. (1987). Cognitive therapy for 
depression: Individual differences and the process of change. 
Cognitive Therapy and Research, 11(2), 253-271.  

Flink, I.L., Boersma, K., & Linton, S.J. (2013). Pain Catastrophizing as 
Repetitive Negative Thinking: A Development of the 
Conceptualization. Cognitive behaviour therapy, 42(3), 215-223.  

Fordyce, W.E., Fowler Jr, R.S., Lehmann, J.F., Delateur, B.J., Sand, P.L., 
& Trieschmann, R.B. (1973). Operant conditioning in the 
treatment of chronic pain. Archives of physical medicine and 
rehabilitation, 54(9), 399.  

Gatchel, R.J., Noe, C.E., Pulliam, C., Robbins, H., Deschner, M., Gajraj, 
N.M., & Vakharia, A.S. (2002). A preliminary study of 
multidimensional pain inventory profile differences in predicting 
treatment outcome in a heterogeneous cohort of patients with 
chronic pain. The Clinical journal of pain, 18(3), 139-143.  

Gatchel, R.J., Peng, Y.B., Peters, M.L., Fuchs, P.N., & Turk, D.C. (2007). 
The biopsychosocial approach to chronic pain: scientific advances 
and future directions. Psychological bulletin, 133(4), 581.  

Gatzounis, R., Schrooten, M.G.S., Crombez, G., & Vlaeyen, J.W.S. 
(2012). Operant learning theory in pain and chronic pain 
rehabilitation. Current pain and headache reports, 16(2), 117-
126.  

George, S.Z., Fritz, J.M., Bialosky, J.E., & Donald, D.A. (2003). The 
effect of a fear-avoidance-based physical therapy intervention for 
patients with acute low back pain: results of a randomized clinical 
trial. Spine, 28(23), 2551.  

George, S.Z., Zeppieri Jr, G., Cere, A.L., Cere, M.R., Borut, M.S., 
Hodges, M.J., . . . Robinson, M.E. (2008). A randomized trial of 
behavioral physical therapy interventions for acute and sub-acute 
low back pain. Pain, 140(1), 145-157.  

Greenberg, L.S. (2004). Emotion–focused therapy. Clinical Psychology & 
Psychotherapy, 11(1), 3-16.  

Guck, T.P., Meilman, P.W., Skultety, F.M., & Poloni, L.D. (1988). Pain-
patient Minnesota Multiphasic Personality Inventory (MMPI) 

http://dictionary.cambridge.org/dictionary/british/distress_1?q=distress
http://dictionary.cambridge.org/dictionary/british/distress_1?q=distress


84  SOFIA BERGBOM Matchmaking in pain practice 
 

subgroups: evaluation of long-term treatment outcome. Journal of 
behavioral medicine, 11(2), 159-169.  

Haas, E., Hill, R.D., Lambert, M.J., & Morrell, B. (2002). Do early 
responders to psychotherapy maintain treatment gains? Journal of 
Clinical Psychology, 58(9), 1157-1172.  

Henschke, N., Ostelo, R.W., van Tulder, M.W., Vlaeyen, J.W.S., Morley, 
S., Assendelft, W.J., & Main, C.J. (2010). Behavioural treatment 
for chronic low-back pain. Cochrane Database Syst Rev(7), 
CD002014. doi: 10.1002/14651858.CD002014.pub3 

Hill, J.C., Dunn, K.M., Lewis, M., Mullis, R., Main, C.J., Foster, N.E., & 
Hay, E.M. (2008). A primary care back pain screening tool: 
identifying patient subgroups for initial treatment. Arthritis Care 
& Research, 59(5), 632-641.  

Hill, J.C., Dunn, K.M., Main, C.J., & Hay, E.M. (2010). Subgrouping low 
back pain: A comparison of the STarT Back Tool with the Örebro 
Musculoskeletal Pain Screening Questionnaire. European Journal 
of Pain, 14(1), 83-89.  

Hill, J.C., Whitehurst, D.G.T., Lewis, M., Bryan, S., Dunn, K.M., Foster, 
N.E., . . . Somerville, S. (2011). Comparison of stratified primary 
care management for low back pain with current best practice 
(STarT Back): a randomised controlled trial. The Lancet, 
378(9802), 1560-1571.  

Hockings, R.L., McAuley, J.H., & Maher, C.G. (2008). A Systematic 
Review of the Predictive Ability of the Orebro Musculoskeletal 
Pain Questionnaire. Spine, 33(15), E494-E500.  

IASP. (1994). Part III: Pain Terms, A Current List with Definitions and 
Notes on Usage. In H. Merskey & N. Bogduk (Eds.), 
Classification of Chronic Pain (2nd ed., pp. 209-214). Seattle: 
IASP Press. 

Ilardi, S.S., & Craighead, W.E. (1994). The Role of Nonspecific Factors in 
Cognitive-Behavior Therapy for Depression. Clinical Psychology: 
Science and Practice, 1(2), 138-155.  

Jensen, M.P., Turner, J.A., & Romano, J.M. (1994). Correlates of 
improvement in multidisciplinary treatment of chronic pain. 
Journal of Consulting and Clinical Psychology, 62(1), 172-179.  

Jensen, M.P., Turner, J.A., & Romano, J.M. (2001). Changes in beliefs, 
catastrophizing, and coping are associated with improvement in 
multidisciplinary pain treatment. Journal of Consulting and 
Clinical Psychology, 69(4), 655-662.  

Kazdin, A.E. (2007). Mediators and mechanisms of change in 
psychotherapy research. Annual Review of Clinical Psychology, 3, 
1-27.  



SOFIA BERGBOM Matchmaking in pain practice  85 
  

Kazdin, A.E. (2010a). Assessment Methods and Strategies. In A. E. Kazdin 
(Ed.), Research Design in Clinical Psychology (4th ed.). Boston: 
Allyn & Bacon. 

Kazdin, A.E. (2010b). The Case Study and Single-Case Research Designs. 
In A. E. Kazdin (Ed.), Research Design in Clinical Psychology 
(4th ed.). Boston: Allyn & Bacon. 

Kendall, P.C., Holmbeck, G., & Verduin, T. (2004). Methodology, 
Design, and Evaluation in Psychotherapy Research. In M. J. 
Lambert (Ed.), Bergin and Garfield's Handbook of Psychotherapy 
and Behavior Change (5th ed.). New York: John Wiley & Sons. 

Kent, P., & Kjaer, P. (2012). The efficacy of targeted interventions for 
modifiable psychosocial risk factors of persistent nonspecific low 
back pain–A systematic review. Manual Therapy, 17(5), 385-401.  

Keogh, E., & Asmundson, G.J.G. (2004). Negative affectivity, 
catastrophizing, and anxiety sensitivity. In G. J. G. Asmundson, J. 
W. S. Vlaeyen & G. Crombez (Eds.), Understanding and treating 
fear of pain (pp. 91-115). Oxford: Oxford University Press. 

Kerns, R.D., Sellinger, J., & Goodin, B.R. (2011). Psychological treatment 
of chronic pain. Annual review of clinical psychology, 7, 411-434.  

Kopec, J.A., Esdaile, J.M., Abrahamowicz, M., Abenhaim, L., Wood-
Dauphinee, S., Lamping, D.L., & Williams, J.I. (1995). The 
Quebec back pain disability scale: measurement properties. Spine, 
20(3), 341.  

Kori, S.H., Miller, R.P., & Todd, D.D. (1990). Kinisophobia: A new view 
of chronic pain behavior. Pain Management(January/February), 
35-43.  

Kovacs, F.M., Abraira, V., Zamora, J., & Fernández, C. (2005). The 
transition from acute to subacute and chronic low back pain: a 
study based on determinants of quality of life and prediction of 
chronic disability. Spine, 30(15), 1786-1792.  

Leeuw, M., Goossens, M.E.J.B., Linton, S.J., Crombez, G., Boersma, K., 
& Vlaeyen, J.W.S. (2007). The Fear-Avoidance Model of 
Musculoskeletal Pain: Current State of Scientific Evidence. 
Journal of Behavioral Medicine, 30(1), 77-94.  

Leeuw, M., Goossens, M.E.J.B., van Breukelen, G.J.P., de Jong, J.R., 
Heuts, P.H.T.G., Smeets, R.J.E.M., . . . Vlaeyen, J.W.S. (2008). 
Exposure in vivo versus operant graded activity in chronic low 
back pain patients: Results of a randomized controlled trial. Pain, 
138(1), 192-207.  

Lethem, J., Slade, P.D., Troup, J.D.G., & Bentley, G. (1983). Outline of a 
fear-avoidance model of exaggerated pain perception. Behaviour 
research and therapy, 21(4), 401-408.  



86  SOFIA BERGBOM Matchmaking in pain practice 
 

Linton, S.J. (2000). A Review of Psychological Risk Factors in Back and 
Neck Pain. Spine, 25(9), 1148-1156.  

Linton, S.J. (2002). Early identification and intervention in the prevention 
of musculoskeletal pain. American journal of industrial medicine, 
41(5), 433-442.  

Linton, S.J. (2005a). Do psychological factors increase the risk for back 
pain in the general population in both a cross-sectional and 
prospective analysis? European Journal of Pain, 9(4), 355-361.  

Linton, S.J. (2005b). Understanding Pain for Better Clinical Practice. 
Amsterdam: Elsevier. 

Linton, S.J. (2010). Applying dialectical behavior therapy to chronic pain: 
a case study. Scandinavian Journal of pain, 1(1), 50-54.  

Linton, S.J. (2013a). Att förstå patienter med smärta [Understanding pain 
for better clinical practice] (2nd ed.). Lund: Studentlitteratur. 

Linton, S.J. (2013b). A Transdiagnostic Approach to Pain and Emotion. 
Journal of applied biobehavioral research, 18(2), 82-103.  

Linton, S.J., & Andersson, T. (2000). Can chronic disability be 
prevented?: A randomized trial of a cognitive-behavior 
intervention and two forms of information for patients with 
spinal pain. Spine, 25(21), 2825-2831.  

Linton, S.J., & Boersma, K. (2003). Early Identification of Patients at Risk 
of Developing a Persistent Back Problem: The Predictive Validity 
of The Örebro Musculoskeletal Pain Questionnaire. Clinical 
Journal of Pain, 19(2), 80-86.  

Linton, S.J., Boersma, K., Jansson, M., Overmeer, T., Lindblom, K., & 
Vlaeyen, J.W.S. (2008). A randomized controlled trial of exposure 
in vivo for patients with spinal pain reporting fear of work‐related 
activities. European Journal of Pain, 12(6), 722-730.  

Linton, S.J., Boersma, K., Jansson, M., Svärd, L., & Botvalde, M. (2005). 
The Effects of Cognitive-Behavioral and Physical Therapy 
Preventive Interventions on Pain-Related Sick Leave : A 
Randomized Controlled Trial. Clinical Journal of Pain, 21(2), 
109-119.  

Linton, S.J., Gross, D., Schultz, I.Z., Main, C.J., Côté, P., Pransky, G., & 
Johnson, W. (2005). Prognosis and the identification of workers 
risking disability: research issues and directions for future 
research. Journal of Occupational Rehabilitation, 15(4), 459-474.  

Linton, S.J., & Halldén, K. (1998). Can we screen for problematic back 
pain? A screening questionnaire for predicting outcome in acute 
and subacute back pain. The Clinical Journal of Pain, 14(3), 209.  

Linton, S.J., Nicholas, M.K., MacDonald, S., Boersma, K., Bergbom, S., 
Maher, C., & Refshauge, K. (2011). The role of depression and 



SOFIA BERGBOM Matchmaking in pain practice  87 
  

catastrophizing in musculoskeletal pain. European Journal of 
Pain, 15(4).  

Linton, S.J., & Nordin, E. (2006). A 5-year Follow-Up Evaluation of the 
Health and Economic Consequences of an Early Cognitive 
Behavioral Intervention for Back Pain: A Randomized, Controlled 
Trial. Spine, 31(8), 853-858.  

Lumley, M.A., Cohen, J.L., Borszcz, G.S., Cano, A., Radcliffe, A.M., 
Porter, L.S., . . . Keefe, F.J. (2011). Pain and emotion: a 
biopsychosocial review of recent research. Journal of clinical 
psychology, 67(9), 942-968.  

Main, C.J., Kendall, N.A.S., & Hasenbring, M.I. (2012). Screening of 
Psychosocial Risk Factors (Yellow Flags) for Chronic Back Pain 
and Disability. In M. I. Hasenbring, A. C. Rusu & D. C. Turk 
(Eds.), From Acute to Chronic Back Pain. Risk Factors, 
Mechanisms, and Clinical Implications. New York: Oxford 
University Press. 

Manek, N.J., & MacGregor, A.J. (2005). Epidemiology of back disorders: 
prevalence, risk factors, and prognosis. Current opinion in 
rheumatology, 17(2), 134-140.  

McGill, J.C., Lawlis, G.F., Selby, D., Mooney, V., & McCoy, C.E. (1983). 
The relationship of Minnesota Multiphasic Personality Inventory 
(MMPI) profile clusters to pain behaviors. Journal of Behavioral 
Medicine, 6(1), 77-92.  

Melzack, R., & Wall, P.D. (1965). Pain Mechanisms: A New Theory. 
Science, 150, 971-979.  

Moore, J.E., Armentrout, D.P., Parker, J.C., & Kivlahan, D.R. (1986). 
Empirically derived pain-patient MMPI subgroups: Prediction of 
treatment outcome. Journal of behavioral medicine, 9(1), 51-63.  

Morley, S. (2008). Psychology of pain. British journal of anaesthesia, 
101(1), 25-31.  

Morley, S., Eccleston, C., & Williams, A.C.C. (1999). Systematic review 
and meta-analysis of randomized controlled trials of cognitive 
behaviour therapy and behaviour therapy for chronic pain in 
adults, excluding headache. Pain, 80(1-2), 1-13.  

Morley, S., Williams, A., & Eccleston, C. (2013). Examining the evidence 
of psychological treatments for chronic pain: Time for a paradigm 
shift? Pain(154), 1929-1931.  

Nachemson, A.L., & Jonsson, E. (Eds.). (2000). Neck and back pain. 
Philadelphia: Lippincott Williams & Wilkins. 

Nicholas, M.K., Linton, S.J., Watson, P.J., & Main, C.J. (2011). Early 
Identification and Management of Psychological Risk Factors 



88  SOFIA BERGBOM Matchmaking in pain practice 
 

(“Yellow Flags”) in Patients With Low Back Pain: A Reappraisal. 
Physical Therapy, 91(5), 737.  

Overmeer, T., Boersma, K, Denison, E., & Linton, S.J. (2011). Does 
teaching physical therapists to deliver a biopsychosocial treatment 
program result in better patient outcomes? A randomized 
controlled trial. Physical Therapy, 91(5), 804-819.  

Overmeer, T., Boersma, K., Main, C.J., & Linton, S.J. (2009). Do physical 
therapists change their beliefs, attitudes, knowledge, skills and 
behaviour after a biopsychosocially orientated university course? 
Journal of Evaluation in Clinical Practice, 15(4), 724-732.  

Pearce, G., McGarity, A., Nicholas, M.K., Linton, S.J., & Peat, G. (2008). 
Better outcomes in worker’s compensation through very early 
selective intervention. Paper presented at the Australasian Faculty 
of Occupational & Environmental Medicine and Australasian 
Faculty of Rehabilitation Medicine, Combined Annual Scientific 
Meeting, Adelaide, Australia.  

Philips, H.C. (1987). Avoidance behaviour and its role in sustaining 
chronic pain. Behaviour research and therapy, 25(4), 273-279.  

Picavet, H.S.J., & Schouten, J. (2003). Musculoskeletal pain in the 
Netherlands: Prevalences, consequences and risk groups, the 
DMC-study. Pain, 102(1), 167-178.  

Pincus, T., Burton, A.K., Vogel, S., & Field, A.P. (2002). A Systematic 
Review of Psychological Factors as Predictors of 
Chronicity/Disability in Prospective Cohorts of Low Back Pain. 
Spine, 27(5), E109-E120.  

Reid, S., Haugh, L.D., Hazard, R.G., & Tripathi, M. (1997). 
Occupational low back pain: recovery curves and factors 
associated with disability. Journal of Occupational Rehabilitation, 
7(1), 1-14.  

Reme, S.E., Shaw, W.S., Steenstra, I.A., Woiszwillo, M.J., Pransky, G., & 
Linton, S.J. (2012). Distressed, Immobilized, or Lacking Employer 
Support? A Sub-classification of Acute Work-Related Low Back 
Pain. Journal of occupational rehabilitation, 1-12.  

SBU. (2003). Sjukskrivning – orsaker, konsekvenser och praxis [Sickness 
absence – causes, consequences, and practices].  Stockholm: 
Statens Beredning för medicinsk utvärdering [The Swedish 
Council on Technology Assessment in Health Care]. 

Schiltenwolf, M., Buchner, M., Heindl, B., von Reumont, J., Müller, A., & 
Eich, W. (2006). Comparison of a biopsychosocial therapy (BT) 
with a conventional biomedical therapy (MT) of subacute low 
back pain in the first episode of sick leave: a randomized 
controlled trial. European Spine Journal, 15(7), 1083-1092.  



SOFIA BERGBOM Matchmaking in pain practice  89 
  

Severeijns, R., Vlaeyen, J.W.S., van den Hout, M.A., & Weber, W.E.J. 
(2001). Pain catastrophizing predicts pain intensity, disability, and 
psychological distress independent of the level of physical 
impairment. The Clinical journal of pain, 17(2), 165-172.  

Sullivan, M.J.L., Adams, H., Thibault, P., Corbière, M., & Stanish, W.D. 
(2006). Initial Depression Severity and the Trajectory of Recovery 
Following Cognitive-Behavioral Intervention for Work Disability. 
Journal of Occupational Rehabilitation, 16(1), 63-74.  

Sullivan, M.J.L., Bishop, S.R., & Pivik, J. (1995). The pain catastrophizing 
scale: Development and validation. Psychological assessment, 
7(4), 524-532.  

Sullivan, M.J.L., Thorn, B., Haythornthwaite, J.A., Keefe, F.J., Martin, 
M., Bradley, L.A., & Lefebvre, J.C. (2001). Theoretical 
perspectives on the relation between catastrophizing and pain. 
The Clinical Journal of Pain, 17(1), 52.  

Swimmer, G.I., Robinson, M.E., & Geisser, M.E. (1992). Relationship of 
MMPI cluster type, pain coping strategy, and treatment outcome. 
Clin J Pain, 8(2), 131-137.  

Tota-Faucette, M.E., Gil, K.M., Williams, D.A., Keefe, F.J., & Goli, V. 
(1993). Predictors of Response to Pain Management Treatment: 
The Role of Family Environment and Changes in Cognitive 
Processes. The Clinical Journal of Pain, 9(2), 115.  

Turk, D.C. (1990). Customizing treatment for chronic pain patients: who, 
what, and why. The Clinical Journal of Pain, 6(4), 255.  

Turk, D.C. (2005). The potential of treatment matching for subgroups of 
patients with chronic pain: lumping versus splitting. The Clinical 
journal of pain, 21(1), 44-55.  

Turk, D.C., Okifuji, A., Sinclair, J.D., & Starz, T.W. (2005). Differential 
responses by psychosocial subgroups of fibromyalgia syndrome 
patients to an interdisciplinary treatment. Arthritis & 
Rheumatism, 11(5), 397-404.  

Turk, D.C., Wilson, H.D., & Swanson, K.S. (2011). Psychological and 
Physiological Bases of Chronic Pain. In A. Baum, T. A. Revenson 
& J. Singer (Eds.), Handbook of Health Psychology (2nd ed.). 
New York, NY: Psychology Press. 

Walen, H.R., Cronan, T.A., Serber, E.R., Groessl, E., & Oliver, K. (2002). 
Subgroups of fibromyalgia patients: Evidence for heterogeneity 
and an examination of differential effects following a community-
based intervention. Journal of Musculoskelatal Pain, 10(3), 9-32.  

van den Hout, J.H.C., Vlaeyen, J.W.S., Heuts, P.H.T.G., Zijlema, J.H.L., 
& Wijnen, J.A.G. (2003). Secondary prevention of work-related 
disability in nonspecific low back pain: does problem-solving 



90  SOFIA BERGBOM Matchmaking in pain practice 
 

therapy help? A randomized clinical trial. The Clinical journal of 
pain, 19(2), 87-96.  

Westman, A. (2010). Musculoskeletal pain in primary health care: A 
biopsychosocial perspective for assessment and treatment. 
(Doctoral Thesis, Örebro University, Örebro, Sweden).    

Westman, A., Boersma, K., Leppert, J., & Linton, S.J. (2011). Fear-
Avoidance Beliefs, Catastrophizing, and Distress: A Longitudinal 
Subgroup Analysis on Patients With Musculoskeletal Pain. 
Clinical Journal of Pain, 27(7), 567-577.  

Vibe Fersum, K., O'Sullivan, P., Skouen, J.S., Smith, A., & Kvåle, A. 
(2012). Efficacy of classification‐based cognitive functional 
therapy in patients with non‐specific chronic low back pain: A 
randomized controlled trial. European Journal of Pain.  

Wideman, T.H., Adams, H., & Sullivan, M.J.L. (2009). A prospective 
sequential analysis of the fear-avoidance model of pain. Pain, 
145(1-2), 45-51.  

Williams, A.C.C., Eccleston, C., & Morley, S. (2012). Psychological 
therapies for the management of chronic pain (excluding 
headache) in adults. Cochrane Database of Systematic Reviews, 
11.  

Vlaeyen, J.W.S., Crombez, G., & Linton, S.J. (2009). The fear-avoidance 
model of pain: We are not there yet. Comment on Wideman et 
al.“A prospective sequential analysis of the fear-avoidance model 
of pain”[Pain, 2009] and Nicholas “First things first: reduction in 
catastrophizing before fear of movement”[Pain, 2009]. Pain, 
146(1), 222.  

Vlaeyen, J.W.S., de Jong, J.R., Geilen, M., Heuts, P.H.T.G., & van 
Breukelen, G. (2001). Graded exposure in vivo in the treatment of 
pain-related fear: a replicated single-case experimental design in 
four patients with chronic low back pain. Behaviour Research and 
Therapy, 39(2), 151-166.  

Vlaeyen, J.W.S., de Jong, J.R., Geilen, M., Heuts, P.H.T.G., & van 
Breukelen, G. (2002). The treatment of fear of movement/(re) 
injury in chronic low back pain: further evidence on the 
effectiveness of exposure in vivo. The Clinical Journal of Pain, 
18(4), 251.  

Vlaeyen, J.W.S., de Jong, J.R., Leeuw, M., & Crombez, G. (2004). Fear 
reduction in chronic pain: Graded exposure in vivo with 
behavioral experiments. In G. J. G. Asmundson, J. W. S. Vlaeyen 
& G. Crombez (Eds.), Understanding and treating fear of pain. 
Oxford: Oxford University Press. 



SOFIA BERGBOM Matchmaking in pain practice  91 
  

Vlaeyen, J.W.S., & Linton, S.J. (2000). Fear-avoidance and its 
consequences in chronic musculoskeletal pain: a state of the art. 
Pain, 85, 317-332.  

Vlaeyen, J.W.S., & Linton, S.J. (2012). Fear-avoidance model of chronic 
musculoskeletal pain: 12 years on. Pain, 153(6), 1144-1147.  

Vlaeyen, J.W.S., & Morley, S. (2005). Cognitive-behavioral treatments for 
chronic pain: what works for whom? The Clinical Journal of 
Pain, 21(1), 1.  

Von Korff, M., Moore, J.E., Lorig, K., Cherkin, D.C., Saunders, K., 
González, V.M., . . . Comite, F. (1998). A randomized trial of a 
lay person-led self-management group intervention for back pain 
patients in primary care. Spine, 23(23), 2608.  

World Health Organization. (2001). ICF: International Classification of 
Functioning, Disability and Health. Geneva: World Health 
Organization. 

Zigmond, A.S., & Snaith, R.P. (1983). The hospital anxiety and 
depression scale. Acta Psychiatrica Scandinavica, 67(6), 361.  

 
 



 



Publications in the series  
Örebro Studies in Psychology 

  0.* Andersson [Andershed], Anna-Karin, The Rhythm of Adolescence 
– Morningness – Eveningness and Adjustment from a Developmental 
Perspective. 2001.

 1. Andershed, Henrik, Antisocial Behavior in Adolescence – The 
Role of Individual  Characteristics. 2002.

 2. Trost, Kari, A new look at parenting during adolescence: Reciprocal 
interactions in everyday life. 2002. 

 3. Jensen, Eva, (Mis)understanding and Learning of Feedback Relations 
in a Simple Dynamic System. 2004. 

 4. Wester Herber, Misse, Talking to me? – Risk Communication to 
a diverse Public. 2004. 

 5. Boersma, Katja, Fear and avoidance in the development of a persistent 
musculoskele tal pain problem. Implications for secondary prevention. 
2005.

 6. Jansson, Markus, Insomnia: Psychological Mechanisms and 
Early Intervention. A Cognitive-Behavioral Perspective. 2005.

 7. Lindblom, Karin, Utbrändhet i normalbefolkningen. Arbets- och 
individfaktorers relation i utvecklingen mot eller återhämtning 
från utbrändhet. 2006. (Vetenskaplig uppsats)

 8. Almqvist, Lena, Children’s Health and Developmental Delay: 
Positive Functioning in Every-day Life. 2006.

 9. Johansson, Peter, Understanding psychopathy through the study 
of long-term violent offenders. 2006.

10. Persson, Andreas, Leisure in Adolescence: Youth’s activity choices 
and why they are linked to problems for some and not others. 2006.

11. Ojala, Maria, Hope and worry: Exploring young people’s values, 
emotions, and behavior regarding global environmental problems. 
2007.

12. larsson, Mats, Human Iris Characteristics as Biomarkers for 
Personality. 2007.

* Finns sedan tidigare utgiven i serien ”Örebro Studies”.



13. pakalniskiene, Vilmante, Harsh or Inept Parenting, Youth  
Characteristics and Later Adjustment. 2008.

14. skoog, therése, On the developmental significance of female 
pubertal timing. 2008.

15. brav, Agneta, Industrial Work Groups. The Impact of Job Design, 
Leader Support and Group Processes on Initiative and Self- 
organization. 2008.

16. besic, nejra, At First Blush: The Impact of Shyness on Early 
Adolescents’ Social Worlds. 2009.

17. persson, stefan, Adolescents’ role in democratic “parenting”. 
2009.

18. Lillvist, Anne, The applicability of a functional approach to 
social competence in preschool children in need of special support. 
2010.

19. Kakihara, Fumiko, Incorporating Adolescents’ Interpretations 
and Feelings about Parents into Models of Parental Control. 2010.

20. MacDonald, Shane, Stress, musculoskeletal pain and insomnia.  
Distinct difficulties or variations of the same problem? 2011.

21. Flink, Ida, Stuck in Mind: The role of Catastrophizing in Pain. 
2011.

22. Glatz, Terese, Parents’ reactions to adolescents’ problematic 
behaviors. 2011.

23. Koutakis, Nikolaus, Preventing Underage Alcohol Drinking 
through Working with Parents. 2011.

24. Sjöberg, Misa, Leadership and stress – Indirect military leadership 
and leadership during complex rescue operations. 2012.

25. Svensson, Ylva, Embedded in a Context: The Adaptation of  
Immigrant Youth. 2012.

26. Mousavi-Nasab, S-M-Hossein, Engaged Lifestyle and Episodic and 
Semantic Memory: Longitudinal Studies from the Betula Project. 
2012.

27. Danielsson, Nanette S., Disturbed Sleep and Emotion:  
A Developmental Perspective. 2013.



28. Salihović, Selma, A Developmental Perspective on Psychopathic 
Traits in Adolescence. 2013.

29. bergbom, sofia, Matchmaking in pain practice. Challenges and 
possibilities. 2014.




	Matchmaking in pain practice
	Sofia Bergbom
	Matchmaking in pain practice
	Abstract
	Sofia_Bergbom_kappa_efter_korr1.pdf
	Introduction
	Definitions
	Pain
	Acute, subacute and chronic pain
	Disability
	Operationalizations
	Theoretical framework
	The psychology of pain
	The fear avoidance model
	Psychological aspects of pain experience
	Depressive symptoms and anxiety
	Pain catastrophizing
	Pain-related worry
	Fear and avoidance
	Overlap and distinctions
	Development of chronicity
	From acute to chronic pain
	Risk assessment
	Screening
	Profiles of risk factors
	Implications of subgroups for intervention
	Psychological treatment of pain disability
	Targets of treatment
	Process
	Outcome
	Treatment and early intervention
	Formats of treatment
	Operant activity
	Exposure in vivo
	Cognitive behavior therapy
	Enhancing treatment effects
	Stratifying
	Matching
	Suggested strategies for matching
	Using risk factors for matching
	Aims and research questions
	Empirical studies
	Study I
	Introduction
	Aim
	Design
	Participants
	Measurements
	Measures used to form subgroups
	Outcome measures
	Statistical analyses
	Results
	Discussion and conclusions
	Study II
	Introduction
	Aim
	Design
	Participants
	Measurements
	Screening and subgrouping
	Primary outcome measures
	Secondary outcome measures
	Statistical analyses
	Results
	Discussion and conclusions
	Study III
	Introduction
	Aim
	Design
	Participants
	Measurements
	Statistical analyses
	Results
	Discussion and conclusions
	Study IV
	Introduction
	Aim
	Design
	Participants
	Measurements
	Process variables
	Outcome variables
	Statistical analyses
	Results
	Discussion and conclusions
	General discussion
	Answers to the research questions
	Findings in relation to the theoretical framework
	Clinical implications of the findings
	Directions for future research
	Methodological limitations
	Summary and concluding remarks
	Conclusions
	References




