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Abstract 
 
Ida Flink (2011): Stuck in Mind: The role of Catastrophizing in Pain. Örebro 
Studies in Psychology 21, 71 pp. 
 
Pain catastrophizing emerges in the literature as one of the most important psycho-
logical determinants of both pain itself and the negative outcomes commonly asso-
ciated with it. However, despite decades of research confirming the impact of catas-
trophizing, there are still areas that remain unexplored or in which the surface has 
only been scratched. The overall aim of this dissertation was to expand existing 
knowledge about catastrophizing and to advance the theoretical framework around 
the concept.  

The role of catastrophizing was explored in three distinct areas: during pain in 
childbirth, in exposure treatment for back pain patients, and in a problem solving 
context. The findings from the three studies confirmed the vital role of catastrophiz-
ing in these areas. Firstly, catastrophizing played a critical role in pain in childbirth; 
women who catastrophized reported labor pain as more intense and the subsequent 
recovery period as longer than women who did not catastrophize. Secondly, cata-
strophizing was identified as a moderator of treatment effect in exposure in vivo for 
back pain patients with pain-related fear; patients who catastrophized were not 
helped by the exposure. Thirdly, catastrophizing played a role in a problem solving 
context; although this is in line with contemporary models such as the misdirected 
problem solving model, the results suggested a somewhat different pathway to this 
previous model. Taken together, these findings underscore the instrumental role of 
catastrophizing in diverse areas and imply a need for catastrophzing to be assessed 
and addressed in clinical contexts. In addition, the findings highlight a need for 
further development of the theoretical framework around catastrophizing as well as 
treatment interventions that directly target catastrophizing.  

Based on these needs, a new model of catastrophizing was proposed – a model of 
catastrophizing from a process perspective. In this model, the proposed function of 
catastrophizing is to down-regulate negative affect, as a form of internal avoidance. 
The model is a complement to existing theoretical models and provides a frame-
work for developing treatment interventions that directly target catastrophizing, for 
example by problem solving skills training. Successful interventions for people who 
catastrophize would lead to several gains – for the individual in less suffering and 
increased ability to handle pain problems, and for society as a whole in reduced 
costs for health care for these individuals.   

Keywords: catastrophizing; pain; fear avoidance; problem solving.  
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Introduction 

Overview 
As long as human beings have existed, different types of bodily pain have 
caused a huge amount of suffering all over the world. Over time, our view 
of pain has gone through remarkable changes. In the 17th century, Des-
cartes achieved a major revolution by describing the human body as a ma-
chine, and proposed that pain was a direct function of the degree of tissue 
damage (Descartes, 1989). According to this view, the experience of pain 
was equivalent with peripheral injury and there was no room for psycho-
logical contributions such as interpretations or the individual’s ability to 
handle the situation. Although Descartes’s theory dominated for centuries, 
research from the last decades has resulted in a total shift away from this 
mechanistic view of pain. It is now well known and accepted that psycho-
logical factors are important determinants for how people experience and 
handle pain.  

Pain catastrophizing emerges in the literature as one of the most impor-
tant psychological determinants of pain and pain-related disability (Keefe, 
Rumble, Scipio, Giordano, & Perri, 2004; Severeijns, Vlaeyen, van den 
Hout, & Weber, 2001; Sullivan, et al., 2002; Vlaeyen & Linton, 2000). 
Broadly speaking, catastrophizing refers to an exaggerated negative pattern 
of thinking that some people report when confronting pain. “I keep think-
ing about how much it hurts”, “It is terrible and I think it’s never going to 
get any better” and “I wonder whether something serious may happen” are 
some examples of catastrophic thoughts (Sullivan, Bishop, & Pivik, 1995). 
Catastrophizing has repeatedly been associated with heightened pain and 
disability across different populations with both acute and chronic pain 
(for a review, see Sullivan, et al., 2001). However, despite years of research 
about catastrophizing and its negative impact on pain, there are still areas 
where the role of catastrophizing remains unexplored or where the surface 
has only been scratched.  

The overall aim of this dissertation is to expand our knowledge about 
pain catastrophizing and to advance the theoretical framework around the 
concept. The role of catastrophizing will be explored in three new areas. 
Firstly, pain in childbirth is a unique, acute pain situation where the role of 
catastrophizing has not been studied. While childbirth induces pain that is 
often very intense, the situation is also unique because the pain is generally 
not a signal of harm and brings manifest positive associations, and it is not 
known what impact catastrophizing might have in this context. Secondly, 
there are some gaps in our knowledge about how catastrophizing influ-
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ences treatment. More specifically, it is not known how high levels of 
catastrophizing are related to the effect of exposure in vivo, a novel treat-
ment approach in the pain field which was developed specifically for back 
pain patients with the high levels of pain-related fear which are often 
linked to high levels of catastrophizing. The third and final area concerns 
the role of catastrophizing in a problem solving context. In contemporary 
models, catastrophizing is linked to how pain patients frame and deal with 
their problem in terms of coping or problem solving. However, there is 
sparse empirical research supporting these links, which are of interest for 
the theoretical framework around the concept.  

The introductory section will cover definitions and an historical over-
view of the concept. A review of the literature about catastrophizing will 
then be presented, focusing on how catastrophizing is assessed and its rela-
tion to pain, overt behavior and other concepts such as depressed mood 
and pain-related fear. Subsequently, theoretical models that have emerged 
to explain the concept will be summarized. Thereafter, research about the 
impact of catastrophizing in treatment will be reviewed in brief. Finally the 
aims and research questions will be presented. 

 

Definitions 

Pain 
This dissertation deals with pain of two types: pain in childbirth and long-
lasting spinal pain. Pain is usually defined as “an unpleasant sensory and 
emotional experience associated with actual or potential tissue damage, or 
described in terms of such damage” (IASP, 1994). Already in the defini-
tion, three features that are relevant for this dissertation appear. First, pain 
is a subjective experience. Second, unpleasant emotions are involved. 
Third, it is associated with damage or potential damage which means that 
it involves an interpretation of the experience. This definition makes clear 
that psychological features today are viewed as integrated parts of the pain 
experience.   

One categorization of pain is based on the temporal aspect. Pain that re-
solves quickly is generally referred to as acute, and pain that lasts for a 
longer period is called chronic or persistent. The distinction between acute 
and persistent pain is traditionally based on an arbitrary interval of time 
from onset, usually 3 or 6 months (Turk & Okifuji, 2001). Sometimes the 
terms subacute and subchronic are used to describe the period of transition 
from acute to persistent pain (Main, Sullivan, & Watson, 2007). An alter-
native definition of persistent pain which does not depend on a set time 
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interval is "pain that extends beyond the expected period of healing" (Turk 
& Okifuji, 2001). According to these definitions, Study I in this disserta-
tion will focus on acute pain whereas Study II and III concerns persistent 
pain.  

Study I deals with pain in childbirth. This refers to pain during labor, 
which begins with contractions and ends with the birth of a baby (Mel-
zack, 1993). The pain is usually very intense although there is large vari-
ability among women; women who are giving birth for the first time gen-
erally report the pain as more intense (Ibid.). Since earlier labor experiences 
might influence pain ratings as well as the expectations of childbirth, only 
women who were giving birth for the first time were included in study I. 

Study II and III deal with persistent musculoskeletal pain in the spinal 
region and the terms back pain, spinal pain and musculoskeletal pain will 
be used interchangeably. In most cases of spinal pain (90-95%), the pain is 
non-specific, which means that there is no known underlying pathology 
such as degenerative conditions, inflammatory conditions or infective 
causes (Krismer & Van Tulder, 2007). Typical signs or symptoms that may 
indicate underlying pathology are commonly referred to as red flags 
(Waddell, 2004), and may indicate that further medical examination is 
needed. In Study II and III, people with manifest red flags were excluded. 

Pain catastrophizing 
A commonly used definition of pain catastrophizing is “an exaggerated 
negative mental set brought to bear during actual or anticipated pain ex-
perience” (Sullivan, et al., 2001). This is a broad definition which basically 
remarks that catastrophizing involves (1) a fixed pattern of thinking 
(“mental set”) which is (2) disproportionate in regard to the circumstances 
(“exaggerated”), (3)  focused on unpleasant aspects (“negative”) and (4) 
activated when the individual confronts imaginary or actual pain 
(“brought to bear”).  

There are some remarks to make regarding this definition. Firstly, it 
does not include any standpoint about what type of phenomena catastro-
phizing really is; if it for instance should be viewed as a thought process, an 
interaction between thoughts, feelings and overt behavior, or if it is more 
related to what some researchers call a cognitive schema, which refers to a 
mental structure which organizes our knowledge and determines how we 
interpret and process information (e.g., Cohen & Ebbesen, 1979). There is 
no general consensus around what type of phenomena catastrophizing is, 
which presumably explains why the definition fully omits it. Secondly, the 
definition does not explain whether the fixed pattern of thinking, the emo-
tional component or the exaggeration of the experience is the primary 
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component. Thirdly, the definition does not express how catastrophizing is 
related to other constructs such as pain-related fear or depressed mood. 
Taken together, even though the above definition of catastrophizing is 
widely used, it does not provide a comprehensive theoretical and concep-
tual framework for catastrophizing. 

Historical overview  
The term catastrophizing has been used in the psychological literature for 
decades. The term was introduced as early as 1962 by Albert Ellis, the 
founder of rational-emotional therapy (Ellis, 1962), and was later adapted 
by Aaron Beck (Beck, 1976). In this early work, the term catastrophizing 
was used to describe a maladaptive cognitive style among patients with 
depressive and anxiety disorders and was considered as a tendency to mag-
nify or exaggerate possible negative aspects of future events.  

In the pain field, Chaves and Brown observed similar tendencies to mag-
nify or exaggerate the negative aspects of pain in patients who went 
through a painful dental procedure (Chaves & Brown, 1987). In this study, 
catastrophizing was framed as a spontaneous cognitive strategy to mini-
mize stress or pain, the most frequently reported by the patients. Spanos 
and colleagues (1979) continued to view catastrophizing as a cognitive 
strategy, but emphasized the impact of pain-related worry, perceived in-
ability to cope and difficulties in diverting attention away from pain 
(Spanos, Radtke-Bodorik, Ferguson, & Jones, 1979). Rosentiel and Keefe 
also underscored the inability to cope and linked this to feelings of help-
lessness when elaborating on the concept (Rosenstiel & Keefe, 1983). 
Taken together, the term catastrophizing has been used in the pain field for 
several years and researchers have differed in what aspects they view as 
primary. Despite notable differences in the conceptualization, recurrent 
features involve attention to negative aspects, persistent negative thinking, 
and perceived inability to handle the situation. 

Assessment of catastrophizing 
Catastrophizing is usually assessed by self-report inventories. The Coping 
Strategies Questionnaire (CSQ) (Rosenstiel & Keefe, 1983) was an early 
attempt to capture catastrophizing by framing it as one of seven coping 
strategies used by people with back pain problems. The Catastrophizing 
subscale of the CSQ consists of six items reflecting helplessness and nega-
tive self-statements which might arise when confronting pain (e.g. “I worry 
all the time whether it will end”, “It’s awful and it overwhelms me”). To 
cover more dimensions of the construct, the six items from the CSQ were 
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complemented by other examples of catastrophic ideation when Sullivan 
and his colleagues developed the Pain Catastrophizing Scale (PCS) a decade 
later (Sullivan, et al., 1995).  

The PCS consists of 13 statements reflecting thoughts and feelings that 
might arise when people confront pain. Respondents rate on a 5-point 
scale the extent to which they agree with the statement when experiencing 
pain. Factor analytic work on the PCS yielded three separate second-order 
factors, namely magnification (e.g. “I wonder whether something serious 
may happen”), rumination (e.g. “I can’t seem to keep it out of my mind”) 
and helplessness (e.g. “There is nothing I can do to reduce the intensity of 
the pain”) (Ibid.). This factor structure has been replicated and the scale 
validated in pain-free populations (e.g., Osman, et al., 2000; Osman, et al., 
1997), in people with persistent pain (Osman, et al., 2000), in different 
age-groups (Lu, Tsao, Myers, Kim, & Zeltzer, 2007), and in diverse cul-
tures and languages (e.g., Lu, et al., 2007; Meyer, Sprott, & Mannion, 
2008; Miró, Nieto, & Huguet, 2008; Yap, et al., 2008). The PCS is hence 
a robust and widely used tool for assessing self-reported pain catastrophiz-
ing.  

Self-report inventories like the CSQ or the PCS do not, however, assess 
overt behavior and might well be influenced by several sources of bias like 
the momentary emotional state of the respondent or individual differences 
in interpretation of the questions (for a discussion about bias, see e.g., At-
kinson, Zibin, & Chuang, 1997). A critical review of pain catastrophizing 
recently pointed out that there is a need for a tool to systematically assess 
overt behavioral dimensions of the catastrophizing construct (Quartana, 
Campbell, & Edwards, 2009).  

The CSQ and the PCS are generally used to assess catastrophizing as a 
stable tendency across situations. There is a continuing debate about 
whether catastrophizing really is a dispositional, trait-like tendency or if it 
might fluctuate across situations (see e.g., Turner & Aaron, 2001). On the 
one hand, ratings of catastrophizing have shown a fair amount of stability 
over time (Keefe, Brown, Wallston, & Caldwell, 1989; Sullivan, et al., 
1995). Furthermore, catastrophizing has shown high correlation with 
measures of relatively stable, dispositional concepts like neuroticism (e.g., 
Drossman, et al., 2000). On the other hand, intensive cognitive-behavioral 
therapy (CBT) has led to notable reductions in catastrophizing (for a re-
view, see Lohnberg, 2007), which indicates that contextual factors might 
well influence it. Moreover, it has been argued that situational demands 
are needed to activate the assumed dispositional components of catastro-
phizing (e.g., Campbell, et al., 2010). There are indeed recent studies that 
have assessed catastrophizing as a state-like, situational tendency by adapt-
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ing the PCS for patients to fill out in direct connection to a pain-stimuli 
(Campbell, et al., 2010; Dixon, Thorn, & Ward, 2004; Edwards, Camp-
bell, & Fillingim, 2005; Edwards, Smith, Stonerock, & Haythornthwaite, 
2006). According to the debate about dispositional versus situational catas-
trophizing, a feasible interpretation based on existing knowledge is that 
everyone has more or less of this tendency, but that contextual factors 
influence whether the catastrophizing becomes salient. 

Relation to pain and overt behavior 
One of the most robust findings around catastrophizing is the link to rat-
ings of pain intensity. This relation has been observed in a wide range of 
situations involving both acute and persistent pain, and in healthy indi-
viduals in addition to patients who suffer from chronic conditions (for a 
review, see Sullivan, et al., 2001). Although there is large variability be-
tween studies, catastrophizing accounts for up to 31% of the variance in 
pain ratings, and years of research have consistently confirmed the link 
between catastrophizing and pain (Ibid.).  

Catastrophizing is also related to how people behave when confronting 
pain. For example, catastrophizing has been associated with so-called pain 
behavior (Nicassio, Schoenfeld-Smith, Radojevic, & Schuman, 1995). This 
refers to motor and verbal responses that some people express when con-
fronting pain, e.g. rubbing the pain area, frowning, or complaining about 
how much it hurts. Catastrophizing has also been linked to a heightened 
use of health care (e.g., Gil, et al., 1993) and medication (Bedard, Reid, 
McGrath, & Chambers, 1997). These findings indicate two things. First, 
people who catastrophize when experiencing pain seem to have an urgent 
need of expressing it to others. Second, they engage in activities they think 
might help to solve the pain problem such as seeking medical care. Thus, 
catastrophizing is closely linked to overt behavior which might be used to 
cope with a difficult situation.  

Consequences of catastrophizing 
Catastrophizing has been linked to a number of negative consequences, 
cross-sectionally as well as prospectively (for reviews, see Sullivan, et al., 
2001; Keefe, et al., 2004). For example, catastrophizing has repeatedly 
been associated with higher levels of disability. The link between catastro-
phizing and heightened disability has been found in patients with acute 
pain (e.g., Swinkels-Meewisse, Roelofs, Oostendorp, Verbeek, & Vlaeyen, 
2006) as well as in patients with chronic conditions (e.g., Peters, Vlaeyen, 
& Weber, 2005; Severeijns, Vlaeyen, van den Hout, & Weber, 2001a; 
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Turner, Jensen, Warms, & Cardenas, 2002) . To summarize, there is con-
sistent evidence that people who catastrophize report the pain as being 
more intense, express more worries and suffer more adverse consequences 
of it than people who do not catastrophize. 

However, the role of catastrophizing has mainly been studied in persis-
tent and pathological pain situations and less is known about its impact in 
situations with more positive associations such as childbirth. Childbirth 
infers a remarkably intense pain. Although there are large individual differ-
ences, 60 % of women who are giving birth for the first time rate their 
pain as severe or extremely severe (Melzack, 1993). The anticipation of 
this intense pain, which has been compared to the amputation of a finger 
without analgesia (Ibid.), might well be associated with psychological reac-
tions such as fear and catastrophizing. On the other hand, childbirth is a 
unique experience and differs considerably from other situations involving 
pain. Labor pain is not a signal of harm but is rather an indication that the 
labor is proceeding. Furthermore, labor is usually restricted to a short pe-
riod of time, and brings consequences that are generally viewed in a posi-
tive light: namely the birth of a child. Therefore, it is not self-evident which 
role catastrophizing might play in this context.  

Relation to other concepts 
Catastrophizing is closely related to negative emotionality. It has repeat-
edly been associated with broad negative emotional responses such as de-
pressed mood and anxiety (for a review, see Keogh & Asmundson, 2004) 
and there is a debate about whether catastrophizing really is a unique con-
struct separate from these more general emotional constructs. Measures of 
catastrophizing overlap to a large extent with measures of negative emo-
tionality and there is evidence that after controlling for the broad meas-
ures, catastrophizing contributes minimally to the prediction of pain 
(Hirsh, George, Riley, & Robinson, 2007). There is, however, conflicting 
evidence indicating that catastrophizing is indeed a unique construct (Sulli-
van, et al., 2001). For example, a recent clinical study showed that some 
pain patients presented either catastrophizing or depressed mood, whereas 
others presented both (Linton, et al., 2011). These findings indicate that it 
is relevant to separate catastrophizing from other reflections of negative 
emotionality in a clinical context.  

Catastrophizing is also associated with specific negative emotional re-
sponses to pain such as pain-related fear. In the fear-avoidance model of 
pain (Vlaeyen & Linton, 2000), catastrophizing is postulated as a precur-
sor of pain-related fear and subsequent avoidance. There is some evidence 
supporting this sequential order of the model (Cook, Brawer, & Vowles, 
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2006; Leeuw, et al., 2007), but there are also contradictory findings 
(Wideman, Adams, & Sullivan, 2009). One interpretation of the conflict-
ing results is that it is difficult to separate these constructs because of the 
large overlap between them.  

Conceptually, there are recognized differences between catastrophizing 
and fear. Fear is commonly referred to as a basic survival mechanism oc-
curring in response to a specific stimulus, such as pain or the threat of dan-
ger (Ohman, 2000). According to this definition, fear does not involve the 
fixed pattern of thinking which is salient in catastrophizing. Pain catastro-
phizing has broadly been referred to as “the cognitive element” of the fear 
network (Leeuw, et al., 2007). To narrow down catastrophizing to a 
purely cognitive element might, however, be an oversimplification since 
catastrophizing involves emotional aspects as well and is closely linked to 
overt behavior (e.g. pain behavior and health care seeking). 

Taken together, catastrophizing is strongly related to negative emotion-
ality in a broader sense, but also to more specific negative responses to 
pain, such as pain-related fear or anxiety although existing research indi-
cates that catastrophizing is something over and above these other con-
structs.  

Theoretical models  
There is no clear consensus of how catastrophizing might be understood 
from a theoretical point of view. Even though most studies about catastro-
phizing have focused more on its relation to pain and negative outcomes 
than on the theoretical understanding, there have been a few attempts to 
integrate catastrophizing in a theoretical framework. The main attempts 
will be summarized below. 

Schema-activation model 
Before the term catastrophizing was introduced in the pain area, it was 
most frequently discussed in the cognitive literature about emotional disor-
ders. Catastrophizing was proposed as a maladaptive pattern of thinking, 
commonly occurring among people with depressive and anxiety problems 
(Beck, 1976). Beck (1979) described how negative life events might activate 
depressive schemas and how such schemas might fuel different types of 
cognitive distortions whereof catastrophizing was one (Beck, 1979). From 
this perspective, catastrophizing was viewed as a pure cognitive concept 
which was a determinant for the development and perpetuation of emo-
tional problems. Later on, the concept was transferred to the pain field and 
other theoretical frameworks emerged to explain specifically pain-related 
catastrophizing. 
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complicated than the original one and suggest in more elaborate detail how 
the different concepts such as anxiety, fear of pain and catastrophizing 
might be interrelated.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2. The fear-anxiety-avoidance model (Asmundson, et al., 2004) 
Note. This figure has been reproduced with the permission of Oxford University 
Press. The figure may not be reproduced for any other purpose without permission. 

Since this model is intended to be more conceptually clear, it has been pro-
posed as a sound basis for testing the relationship between variables 
(Boersma, 2005). One modification from the original model is that fear of 
pain has been separated from pain-related anxiety; with fear described as 
the response to a present threat whereas anxiety is the response to an an-
ticipated threat (Asmundson, et al., 2004). Furthermore, the cues for anxi-
ety are often vague or uncertain; in contrast to cues for fear that are more 
immediate (Barlow, 2004). Another modification is that pain beliefs, i.e. 
beliefs about pain being equivalent with harm, now have an articulated 
place in the model. This model infers that pain beliefs drive catastrophiz-
ing. In other words, if patients hold strong beliefs that pain signifies some-
thing is medically wrong, catastrophic thoughts are likely to emerge. How-
ever, this assumption still lacks empirical support. 
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Appraisal model 
The appraisal model is another framework which has been used to explain 
pain catastrophizing (Severeijns, Vlaeyen, & van den Hout, 2006). This 
model is similar to the fear-anxiety-avoidance model in that it emphasizes 
the link between pain beliefs and catastrophizing. Based on the transac-
tional model of stress and coping (Lazarus & Folkman, 1984), catastro-
phizing is described as a result of underlying beliefs (i.e. pain beliefs), pri-
mary appraisal (i.e. evaluation of the situation), and secondary appraisal 
(i.e. evaluation of ability to cope with the situation). To give an example, if 
a patient who suffers from low back pain holds beliefs that something is 
medically wrong in the back (pain beliefs), evaluates the situation as threat-
ful (primary appraisal) and estimates that he or she cannot handle it (sec-
ondary appraisal), catastrophic thoughts are likely to occur. The appraisal 
model positions catastrophizing in a coping framework stressing the cogni-
tive aspects of the concept. 

Communal coping model 
A model that also frames catastrophizing within a coping perspective, but 
from a different angle, is the communal coping model (CCM) (Sullivan, et 
al., 2001; Thorn, Ward, Sullivan, & Boothby, 2003). This model takes a 
step away from the cognitive conceptualization of catastrophizing by em-
phasizing the importance of the social context. According to the CCM, 
people who catastrophize might exaggerate their expressions of pain as a 
way to maximize social support from people around them. Catastrophizing 
is here seen as a form of communication and support seeking. Even though 
a number of studies have provided preliminary support for the CCM in 
confirming the link between catastrophizing and the social environment 
(Giardino, Jensen, Turner, Ehde, & Cardenas, 2003; Keefe, et al., 2003; 
Lackner & Gurtman, 2004; Sullivan, Adams, & Sullivan, 2004), the model 
has also received substantial criticism (Severeijns, et al., 2006). One argu-
ment is that the CCM focuses on the consequences of catastrophizing 
rather than on the origin. It is argued that it is feasible that people seek 
social support because they catastrophize, not that they catastrophize be-
cause they elicit social support as the CCM implies. Furthermore, the CCM 
only focuses on one way to cope with pain and worrisome thoughts, 
namely through the support of others, although there may be additional 
ways of coping. Nevertheless, even though the CCM does not provide an 
absolute explanation of why people catastrophize, this theory has contrib-
uted to an enhanced understanding of the context in which catastrophizing 
occur.    
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Misdirected problem solving model 
A recent model that has advanced the coping framework around catastro-
phizing is the misdirected problem solving model (figure 3, Eccleston & 
Crombez, 2007). Coping is here conceptualized as an active attempt to 
solve a problem. This model builds on observations from the fear-
avoidance model as well as the CCM and reframes them within a problem 
solving perspective. The misdirected problem solving model proposes that 
worry motivates pain patients to actively search for relief or a cure. These 
efforts, which are specifically directed at curing and getting rid of pain, 
have been described as assimilative coping (Crombez, Eccleston, van 
Hamme, & de Vlieger, 2008). In patients who frame the pain problem in 
purely biomedical terms (i.e. pain is equal to harm or injury), the attempts 
at problem solving might become “misdirected” if no medical solution 
exists, which is often the case in patients with long-term back pain. As the 
problem remains unsolved, the worry increases. When the worry progres-
sively intensifies and the outcome is perceived as getting worse and worse, 
it has been defined as catastrophic worry (Davey & Levy, 1998), as cap-
tured by the concept catastrophizing.  The model illustrates how a perse-
verance loop of catastrophic worry and misdirected problem solving devel-
ops. In this model, catastrophizing is thus part of an unsuccessful problem 
solving strategy which involves repeated fruitless efforts at finding a cure 
for pain.  

In relation to the above, earlier studies support an association between 
repeated efforts at finding a cure and higher levels of catastrophizing, 
greater disability and heightened attention to pain in patients with pain 
problems (Crombez, et al., 2008; de Vlieger, Bussche, Eccleston, & Crom-
bez, 2006). However, neither the way in which problem framing is linked 
to catastrophizing and overt problem solving behavior or the sequential 
order of the concepts involved have been investigated. Indeed, earlier re-
search has stressed the importance of specifically examining how catastro-
phizing is related to overt problem solving behavior (Crombez, et al., 
2008).  

This model is similar to the fear-anxiety-avoidance model in emphasiz-
ing the link between catastrophizing and the view patients have of their 
problem. In the fear-anxiety-avoidance model this view is called pain be-
liefs, whereas in the misdirected problem solving model the term biomedi-
cal problem framing is used. Both terms basically capture the same ten-
dency - to strongly believe that pain is equal to harm or serious injury.  
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FIGURE 3. A stylized version of the misdirected problem solving model (Eccleston 
& Crombez, 2007) focusing on the perseverance loop. 
 a Note. The original term worry is here replaced with the term catastrophic worry 
to underscore the intensity and the extreme nature of this tendency. 
b Note. This figure has been reproduced with permission of the International Asso-
ciation for the Study of Pain® (IASP®). The figure may not be reproduced for any 
other purpose without permission.  

Catastrophizing from a process perspective 
As opposed to some of the aforementioned models that argue around how 
different concepts are related to each other, an alternative perspective is to 
view catastrophizing as a process where thoughts, emotions and overt be-
havior are intertwined. From a process perspective, catastrophizing might 
be conceptualized as a form of repetitive negative thinking, similar to 
worry or rumination. Rumination was recently defined as “passive focus 
on one’s symptoms of distress and the possible causes and consequences of 
these symptoms. The individual repeatedly goes over problems and his or 
her feelings about the problems, without moving into [constructive, auth. 
note] problem solving” (Nolem-Hoeksema, 2005). This definition might 
also serve for catastrophizing. In fact, one of the subscales in the PCS is 
labeled rumination, which might indicate that these processes indeed are 
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interrelated, and may both be included in the overall term repetitive nega-
tive thinking. It has been argued that repetitive negative thinking is an 
avoidant coping strategy (Stroebe, et al., 2007); the patient gets stuck in 
passive, abstract, catastrophic thinking, instead of really dealing with the 
problem by moving into constructive, concrete problem solving.  From this 
perspective, focus is on the function of catastrophizing - to down-regulate 
negative emotions, the same function as overt behavioral avoidance. Ac-
cording to this view, patients with high levels of pain-related fear and anxi-
ety might engage in catastrophizing as a way of reducing the intensity of 
the aversive physiological and psychological aspects of the fear response.  
Outside of the pain field, catastrophizing has indeed been described as a 
perseverative iterative style which has been linked to worry and poor prob-
lem-solving confidence (Davey & Levy, 1998). This perspective is in line 
with the misdirected problem solving model (Eccleston & Crombez, 2007) 
in that catastrophizing obstructs constructive problem solving.  Taken 
together, the process perspective of catastrophizing provides an alternative 
way to look at catastrophizing as a form of covert avoidance and uncon-
structive problem solving. 

In sum, pain catastrophizing has been described within quite diverse 
theoretical frameworks. It is noteworthy that these frameworks do not 
always contradict each other and might also be seen as complementary. 
Moreover, there are some recurring aspects. One such aspect is the view of 
catastrophizing as a form of coping, or an attempt to handle a difficult 
situation. In fact, in the majority of the frameworks, catastrophizing is in 
one way or another related to coping. Another recurring aspect is the link 
between catastrophizing and beliefs the person holds about pain, or in 
other words problem framing. However, these models are to a large extent 
based on theoretical assumptions and empirical support is still needed to 
refine the theoretical framework around catastrophizing. 

Catastrophizing in treatment 
As catastrophizing is an important factor in how people experience and 
handle pain problems, it might well influence how patients respond to 
treatment. In the treatment of chronic back pain, different approaches have 
been developed, and cognitive behavioral therapy (CBT) has made a note-
worthy contribution to the field (for reviews, see e.g., Butler, Chapman, 
Forman, & Beck, 2006; McCracken & Turk, 2002; Eccleston, Williams, & 
Morley, 2009).  CBT is generally quite effective for reducing the negative 
outcomes of a pain problem such as depressed mood, catastrophizing and 
disability. However, the effect sizes for CBT for pain are fairly modest and 
there are large individual differences in how well patients respond to 
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treatment (Eccleston, et al., 2009; Nicholas, 2008; van Tulder, et al., 2001; 
Vlaeyen & Morley, 2005). When scrutinizing why some patients are not 
helped by general CBT programs, catastrophizing has emerged as one im-
portant factor. More specifically, high levels of catastrophizing have been 
associated with poor outcome (McCracken & Turk, 2002; Turner, Holtz-
man, & Mancl, 2007). Thus, patients who catastrophize do not benefit to 
the same extent as others from CBT programs for pain, but these programs 
are usually not specifically developed to target catastrophizing.  

Exposure in vivo is a novel treatment approach within CBT for pain 
that is specifically developed for patients with high levels of pain-related 
fear. Several studies have indeed shown that exposure is effective for reduc-
ing fear, catastrophizing, disability and pain (Boersma, et al., 2004; de 
Jong, et al., 2005; Vlaeyen, de Jong, Geilen, Heuts, & van Breukelen, 
2001; Leeuw, et al., 2008; Linton, et al., 2008; Woods & Asmundson, 
2008). In addition, recent reviews have highlighted exposure as the treat-
ment of choice for patients with high levels of fear and catastrophizing 
(Bailey, Carleton, Vlaeyen, & Asmundson, 2010; Lohnberg, 2007). Even 
though exposure is a promising treatment for this group of patients, there 
are two complicating issues. The first is that in some studies the effect sizes 
are quite modest (e.g., George, et al., 2008; Leeuw, et al., 2008). Secondly, 
it has been noted that there are large individual differences in how well the 
patients respond to the treatment (Linton, et al., 2008). Consequently, 
exposure in vivo is an effective treatment for some, but not all, patients 
with high levels of fear. 

This raises the question of possible moderators of the treatment effect. A 
moderator is traditionally defined as “a third variable that affects the direc-
tion and/or strength of the relation between an independent or predictor 
variable and a dependent or criterion variable” (Baron & Kenny, 1986). In 
other words, a third variable might suppress the treatment effect and since 
high levels of catastrophizing have been related to poor outcomes in other 
CBT treatments, they might also be of importance here. Taken together, 
CBT is a rather effective treatment for problems with chronic pain but high 
levels of catastrophizing have been linked to a reduction in the effect of the 
treatment. Whether this is also true of exposure in vivo, which is specifi-
cally developed for patients with high levels of fear, is still to be explored. 
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Summary 
Psychological factors are today viewed as integrated features of the pain 
experience. Pain catastrophizing has been identified as one of the most 
important psychological determinants for pain and pain-related disability. 
Links between catastrophizing, pain, and negative outcomes have been 
found in people with acute pain as well as in patients suffering from 
chronic conditions. Moreover, catastrophizing has been related to poor 
treatment outcome. This means that pain patients who catastrophize ap-
parently do worse in treatment. To help pain patients who catastrophize, 
refined methods that directly target catastrophizing might be needed. To 
develop such methods, it is crucial to have a clear theoretical framework. 
Several frameworks have emerged to explain catastrophizing from a theo-
retical point of view, but there is still sparse empirical support for some of 
the proposed links.  

One question that emerges is whether the link between catastrophizing, 
pain, and negative outcomes is true regardless of the circumstances. Would 
a situation where pain clearly is not harmful, and in fact brings conse-
quences that are generally viewed as positive, also provoke catastrophiz-
ing? Although childbirth contains these features, it also involves extremely 
intense pain, and the role of catastrophizing in this context remains un-
clear. A second question that arises is how high catastrophizing influences 
the effect of exposure in vivo, a treatment that was specifically developed 
for patients with pain-related fear, a condition which often goes hand in 
hand with catastrophizing. One possibility is that patients who catastro-
phize are indeed helped by exposure, since the treatment was developed for 
fearful patients who often have salient catastrophic thoughts. Another 
possibility is that the same tendency as in other CBT treatments is applica-
ble to exposure; that patients with too high levels of catastrophizing actu-
ally do worse. A third question concerns the theoretical understanding of 
catastrophizing. A recurrent feature in existing theoretical frameworks is 
the link to beliefs that patients hold about their pain. More specifically, 
catastrophizing has been linked to strong beliefs that back pain is purely 
caused by medical factors. The misdirected problem solving model is one 
contemporary model which emphasizes this link, where catastrophizing is 
framed within a problem solving perspective. As this model is fairly new, 
empirical studies supporting the proposed links are sparse. In particular, 
the links between problem framing, catastrophizing, and overt problem 
solving behavior have not been scrutinized. To find out whether catastro-
phizing might be framed within a problem solving perspective is relevant 
not only in terms of theoretical understanding, but also to provide appro-
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priate help for pain patients stuck in a vicious circle of catastrophizing and 
misdirected attempts to handle the situation.  

Aim of the dissertation 
This dissertation aims to expand our current knowledge about pain catas-
trophizing and to advance the theoretical framework around the concept. 
More specifically, the role of catastrophizing was explored in three areas. 
Firstly, it was investigated how catastrophizing was related to pain in 
childbirth, a pain situation which might be considered as unique because of 
its positive associations. Secondly, catastrophizing was scrutinized in the 
context of psychological treatment for problems with back pain. More 
specifically, the question posed was how high levels of catastrophizing 
were related to outcome in exposure in vivo. Thirdly, the role catastrophiz-
ing might play in a problem solving context was explored by linking the 
concept to problem framing and overt problem solving behavior.   

Specific aims and research questions 
 

I. Study I is a prospective study where the objective was to study 
the role of catastrophizing in pain in childbirth. The central 
question was whether the reported pain in childbirth and func-
tioning postnatally differed between women who catastrophized 
about labor pain and non-catastrophizers. 

II. Study II is a secondary analysis of an RCT on the effectiveness 
of exposure in vivo for back pain patients with pain-related 
fear. The main aim was to study possible moderators of out-
come in exposure; catastrophizing, anxiety and depressed mood 
were proposed as possible moderators.   

III. Study III is a prospective study where pain catastrophizing was 
explored from a problem solving perspective. The aim was to 
study the links between catastrophizing, problem framing and 
overt problem solving behavior through two possible models of 
mediation as inferred by two contemporary and complementary 
theoretical models, the misdirected problem solving model (Ec-
cleston & Crombez, 2007) and the fear-anxiety-avoidance 
model (Asmundson, et al., 2004). 
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Short description of the studies 

STUDY I 
 
PAIN IN CHILDBIRTH AND POSTPARTUM RECOVERY 
-THE ROLE OF CATASTROPHIZING 

Introduction 
Pain in childbirth is one of the most intense pains that women experience 
in their lives. Consequently, it might well be associated with psychological 
reactions such as pain catastrophizing. However, childbirth differs from 
other pain provoking situations because of its positive associations, namely 
the birth of a child. Also, labor pain is normally expected to be restricted in 
time, which is different from many situations involving pain. Furthermore, 
labor pain is an important signal to the mother that the labor is proceeding 
and hence the pain might have a lower threat value than in other situa-
tions. Thus, there is a reason to study the relation between catastrophizing, 
pain and lower levels of functioning in the context of childbirth.  

Aim 
The aim was to investigate whether the reported pain during childbirth and 
functioning postnatally differed between women who catastrophize about 
labor pain (hereafter called “catastrophizers”) and non-catastrophizers. We 
hypothesized that catastrophizers would anticipate and experience more 
pain during childbirth than non-catastrophizers. We also hypothesized that 
recovery, in terms of level of functioning in activities of daily living (ADL), 
would take longer for catastrophizers than for non-catastrophizers. 

Overview of the design 
In this prospective study, the data collection was made on two occasions: 
after 34–41 weeks of pregnancy and 2–4 weeks following the birth. Par-
ticipants were classified as catastrophizers (n = 38) and non-catastrophizers 
(n = 44) based on their scores on the Pain Catastrophizing Scale (PCS). 
Catastrophizers and non-catastrophizers were compared on ratings of an-
ticipated and experienced labor pain and on ratings of functioning in ADL 
at three and seven days after the delivery. 

Participants 
Pregnant women (N = 82) who were giving birth for the first time were 
recruited through maternal health services. To participate, the women had 



 IDA FLINK Stuck in Mind I 31 
 

to be at least 34 weeks of gestation and planning to give birth vaginally. 
Only women answering both questionnaires (93%) were included in the 
analyses. The mean age was 30; range 20-42.  

Measurements 

Pain catastrophizing 
Catastrophizing about labor pain was assessed through the Pain Catastro-
phizing Scale (PCS) (Sullivan, et al., 1995). In this study, the instructions of 
the PCS were changed slightly, so that the women were asked to focus 
specifically on the thoughts they had about labor pain. The PCS has been 
used in similar ways to assess catastrophizing about genital pain (Pukall, 
Binik, Khalifé, Amsel, & Abbott, 2002).  

Pain 
Anticipated and experienced labor pain was assessed by the Present Pain 
Intensity scale, a part of the McGill Pain Questionnaire (Melzack, 1975). 
Pain ratings were made on two occasions: before (anticipated) and after 
(experienced) childbirth. 

Physical recovery in Activities of Daily Living (ADL) 
To assess recovery in ADL, the women rated to what degree they were able 
to do the following, at three and seven days after the delivery, as compared 
to before the pregnancy: Household chores (e.g. cleaning and cooking), 
personal care (e.g. hygiene and getting dressed), and physical activities (e.g. 
taking walks, climbing the stairs, and light exercising). To obtain one score 
for physical recovery, the average score for the three questions was calcu-
lated. 

Statistical analysis 
To explore differences between catastrophizers and non-catastrophizers, 
independent t-tests were employed for anticipated labor pain, experienced 
labor pain, and physical recovery at three and seven days after the delivery. 
Since four t-tests were employed, a Bonferoni correction for multiple tests 
was made, requiring p < .0125 for statistical significance.  

 

Results 
The median-split at 20 on the PCS resulted in two distinct groups: women 
who catastrophized (M = 27.9; SD = 5.6)) and non-catastrophizers (M = 
12.4; SD = 5.2). 
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Pain 
Catastrophizing women rated both anticipated and experienced labor pain 
as significantly higher than non-catastrophizers, as shown in table 1. 

 
Table 1 
Comparison of pain intensity (scale 0-5) in catastrophizing and non-
catastrophizing women.  

 
 PC (n = 38) 

M(SD) 

NPC (n = 44) 

M(SD) 

 

t (df) 

Anticipated pain 3.79 (0.59) 3.06 (0.65) -5.32* (80) 

Experienced pain 3.68 (0.73) 3.09 (0.88) -3.33* (80) 

M = mean; SD = standard deviation; df = degrees of freedom; PC = Pain 
Catastrophizers; NPC = Non Pain Catastrophizers. *p < .0125 
Note. The groups have different n because the participants that rated on 
the median at 20 were treated as non-catastrophizers. 

Physical recovery in ADL 
Catastrophizing women rated their level of functioning in ADL as signifi-
cantly lower than non-catastrophizers at three days and at seven days after 
giving birth, as illustrated in figure 4.  

 

FIGURE 4. Recovery in level of functioning in activities of daily living (ADL; scale 
1-6) in catastrophizing and non-catastrophizing women. 

Conclusions 
The results from this study demonstrate that catastrophizing does indeed 
play a role in pain in childbirth. Both proposed hypotheses were supported: 
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firstly, women who catastrophized about labor pain anticipated and ex-
perienced more intense pain in childbirth than non-catastrophizers. Sec-
ondly, women who catastrophized reported lower levels of functioning 
than non-catastrophizers up to a week after the delivery.  

These findings replicate and expand findings from earlier studies, mostly 
carried out in populations with chronic and pathological pain, where catas-
trophizing has been associated with heightened pain and reduced involve-
ment in daily activities (for a review, see Sullivan, et al., 2001). In this 
study, we found the same associations for pain associated with childbirth. 
Thus, despite the manifest positive facets of childbirth, the relation be-
tween catastrophizing and pain outcomes was comparable with other pain 
situations. 

The results from this study show that catastrophizing is indeed associ-
ated with negative outcomes despite circumstances where the pain might be 
framed as “natural” or “harmless”. However, since the framing of the pain 
was not assessed, it might well be that women who catastrophized framed 
the pain as harmful or were afraid that something had gone medically 
wrong. To find out how catastrophizing is related to medical framing of 
pain, further research on this topic is needed; this will be the focus of study 
III. 

These findings imply possibilities for identifying pregnant women with 
high levels of catastrophizing during the third trimester, for instance by 
using screening questionnaires. The next challenge is to develop adequate 
interventions. In other populations, cognitive-behavioral therapy (CBT) is a 
successful method which encourages better adjustment to pain. One poten-
tial path is to investigate if CBT-techniques (e.g. imaginary exposure) could 
be adapted as early interventions for women who catastrophize about la-
bor pain. However, there is evidence that high levels of catastrophing 
might hinder the treatment effect of CBT (McCracken & Turk, 2002; 
Turner, et al., 2007) and there is a need to determine whether this also 
applies to different types of exposure before these treatments are adapted 
to suit pregnant women who catastrophize. Exploration of factors that 
might hinder the treatment effect, which is the research question in study 
II, will provide valuable information to the development of  appropriate 
interventions for women who catastrophize and are at risk of experiencing 
childbirth as a negative event. 
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STUDY II 
 

CATASTROPHIZING MODERATES THE EFFECT OF EXPOSURE IN 
VIVO FOR BACK PAIN PATIENTS WITH PAIN-RELATED FEAR 

Introduction 
Exposure in vivo is a novel treatment approach in the pain field which has 
been shown to be effective for back pain patients with high levels of pain-
related fear. However, the effects differ notably between studies and one 
issue raised is that some patients seem to respond better to exposure than 
others (Linton, et al., 2008). Consequently, the effect of exposure might be 
suppressed by moderating factors. In other CBT treatments for pain, high 
levels of catastrophizing, anxiety, and depressed mood have been linked to 
poor outcome (e.g., McCracken & Turk, 2002; Turner, et al., 2007). How 
these factors are related to outcome in exposure has not yet been studied. 

Aim 
The main aim was to study possible moderators of outcome in exposure in 
vivo. Catastrophizing, anxiety, and depression were explored as possible 
moderators of the treatment effect. The secondary aim was to study 
changes in psychological variables (depression, anxiety, catastrophizing, 
and fear-avoidance beliefs) during treatment for patients who improved in 
terms of function as compared to those who did not improve, to get an 
indication of what helped or hindered the treatment effect. 

Overview of the design 
This study is based on data from a randomized-controlled trial for patients 
with non-specific spinal pain (Linton, et al., 2008). Figure 5 presents an 
overview of the design.  After randomization, all participants filled out 
pretest 1. Thereafter, the exposure group (n = 13) received exposure treat-
ment and the waiting-list group (n = 21) continued with the usual treat-
ment. After a median of 14 weeks, the waiting-list participants completed 
pretest 2 and subsequently received exposure. All participants completed 
the posttest immediately after treatment and the follow-up three months 
later. 
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                   Assessment 1                  Assessment 2 

 
 
Exposure 
group 
 

 
Pretest 1 

 
Exposure 

 
Posttest 

  
 

 
Waiting- 
list 
group 
 

 
Pretest 1 

  
Pretest 2 

 
Exposure 

 
Posttest 

FIGURE 5. Overview of the design of the study. 

Participants 
Participants were recruited via primary care facilities, advertisements in 
local newspapers, and National Insurance Authority offices. The partici-
pants had disabling spinal pain, ongoing or recent sick leave, and substan-
tial levels of pain-related fear (TSK > 35). The mean age was 46 in the 
exposure group and 49 in the waiting-list group.  

Measurements 

Background and pain 
Background questions (age, gender, and sick leave) and pain characteristics 
(intensity, location, and duration) were taken from the Örebro Muscu-
loskeletal Pain Screening Questionnaire (ÖMSPQ) (Linton & Halldén, 
1998).  

Disability 
Level of functioning in daily activities (e.g. walking or getting dressed) was 
measured with the Quebec Back Pain Disability Scale (QBPDS) (Kopec, et 
al., 1995). 

Anxiety and depression 
Anxiety and depression were assessed through the Hospital Anxiety and 
Depression Scale (HADS) (Zigmond & Snaith, 1983). 

Pain catastrophizing  
Catastrophizing was measured with the Pain Catastrophizing Scale (PCS) 
(Sullivan, et al., 1995). 

Assessment  

Three  
month 
follow-up 
 
Three 
month 
follow-up 
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Fear-avoidance beliefs 
Fear-avoidance beliefs were assessed through the Tampa Scale of Kinesio-
phobia (TSK) (Kori, Miller, & Todd, 1990). 

Statistical analysis 
In order to address the main aim, data from both the exposure group (n = 
13) and the waiting-list group (n = 21) were used in the analyses. Three 
multiple regression analyses were employed for catastrophizing, anxiety, 
and depression respectively, according to recommendations for the investi-
gation of moderational effects (Baron & Kenny, 1986; Holmbeck, 2002). 
To test whether pretreatment levels of the psychological variables moder-
ated the effect of treatment on disability, the interaction between the group 
and the psychological variable was added to the main variables. If the in-
teraction turned out to be significant while the main variables were in-
cluded in the model, this would indicate moderation. Subsequently, the 
nature of the significant interactions was explored with simple regressions, 
for participants with high and low levels of the psychological variable 
separately.  

In order to tackle the secondary aim, only data from participants who 
completed the exposure was used (n = 26). The participants were divided 
into two groups based on a median-split on the percentage change in dis-
ability from pretest to posttest (median = -18%). To compare these groups, 
descriptive statistics were calculated for pretest, posttest, follow-up, and 
percentage change from pretest to posttest. Because of the small number of 
participants, it was not tested whether the differences were statistically 
significant.  

Results 
As can be seen in table 2,  of the interaction terms that were entered, only 
the interaction between catastrophizing and group turned out to be signifi-
cant over and above the main effects. This implies that the effect of expo-
sure was significantly different depending on the patients’ levels of catas-
trophizing, whereas in the waiting-list group catastrophizing was not a 
predictor of outcome.  In other words, catastrophizing was a moderator of 
treatment outcome in exposure.  

In the analysis that investigated anxiety as a possible moderator, only 
the main effect was significant, meaning that anxiety was a general predic-
tor of outcome in both the exposure group and the waiting list group. De-
pression was not significantly related to outcome. 
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Table 2 
Multiple regression analyses explaining the treatment effect in reduction on 
disability depending on pretreatment levels of catastrophizing, anxiety, and 
depression.  

 
 Variables Beta  

(standar-

dized) 

p value R2 R2 

adjusted 

      

Block 1 Group 

Catastrophizing 

.270 

-.083 

Ns 

Ns 

 

 

 

Block 2 Group 

Catastrophizing 

Group*catastrophizing 

.187 

.604 

-.809 

Ns 

.048* 

.009** 

 

 

.27 

 

 

.20 

      

Block 1 Group 

Anxiety 

.430 

.498 

.014* 

.005** 

 

.28 

 

.23 

Block 2 Group 

Anxiety 

Group*anxiety 

.435 

.643 

-.204 

.014* 

.008** 

Ns 

 

 

 

 

      

Block 1 Group 

Depression 

.307 

.163 

Ns 

Ns 

 

 

 

Block 2 Group 

Depression 

Group*depression 

.307 

.246 

-.127 

Ns 

Ns 

Ns 

 

 

 

 

 Note. *p < .05, **p < .01 
 

To explore the nature of the significant interaction, the participants were 
divided into high and low catastrophizers based on a median-split (at score 
26) on the PCS. Simple regression analyses for these two groups separately 
showed that in low catastrophizers, there was a significant effect of group 
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on treatment outcome, whereas in high catastrophizers, there was no such 
significant effect. This pattern is shown in figure 6.  

 
High catastrophizers only 

 

Low catastrophzers only 

 

 

 

FIGURE 6. Ratings of disability in the exposure group and the waiting-list group 
for low catastrophizers and high catastrophizers respectively.  
a Note. These graphs are based on ANOVA’s. 
b Note. The large difference between the high catastrophizing groups at assessment 
1 was only found when dividing the participants into high and low catastrophizers. 
There was no such difference between the whole exposure and waiting-list group. 

In relation to the secondary aim, the descriptive data displayed in table 3 
showed that both low change participants (LCP) and high change partici-
pants (HCP) scored somewhat lower on anxiety, catastrophizing, and fear-
avoidance beliefs after treatment, although these improvements were 
markedly higher in the HCP group. In depression, the scorings were 
slightly worse after treatment in the LCP group, whereas HCP also showed 
improvement on this variable.  
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Table 3 
Ratings of disability and psychological variables in low change participants 
and high change participants at pretest, posttest and follow-up, and per-
centage change from pretest to posttest. 

 
Variable 

 
Measure 
 

Time point Low change  
participants  
(n = 12) M(SD) 

High change  
participants  
(n = 13) M(SD) 

Disabilitya 

 
QBPDS Pretest 

Posttest 
Follow-up 
Change from 
pretest to post-
test 

49.8 (14.8) 
48.8 (13.0) 
48.1 (16.1) 
 
-2% 

46.6 (11.6) 
22.1 (11.7) 
22.9 (16.9) 
 
-53% 

 
Depression 
 

 
HADS 

 
Pretest 
Posttest 
Follow-up 
Change from 
pretest to post-
test 

 
6.8 (4.4) 
7.2 (4.2) 
8.1 (4.8) 
 
+6% 

 
5.5 (4.2) 
3.4 (3.4) 
3.8 (3.1) 
 
-38% 

 
Anxiety 
 

 
HADS 

 
Pretest 
Posttest 
Follow-up 
Change from 
pretest to post-
test 

 
7.8 (3.1) 
6.7 (3.0) 
7.4 (3.7) 
 
-14% 

 
4.5 (2.8) 
3.4 (2.2) 
2.5 (1.7) 
 
-32% 

 
Catastro-
phizing 
 

 
PCS 

 
Pretest 
Posttest 
Follow-up  
Change from 
pretest to post-
test 

 
25.7 (6.4) 
21.2 (8.9) 
21.5 (10.0) 
 
-18% 

 
18.7 (10.1) 
9.5 (6.5) 
11.2 (8.6) 
 
-49% 

 
Fear-
avoidance 
beliefs 
 

 
TSK 

 
Pretest 
Posttest 
Follow-up  
Change from 
pretest to post-
test 

 
40.8 (8.0) 
35.0 (5.0) 
35.5 (7.3) 
 
-14% 

 
38.6 (8.1) 
26.9 (5.7) 
28.9 (6.9) 
 
-30% 

a Note. The groups (LCP/HCP) were based on the posttest ratings on this measure. 
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Conclusions 
In conclusion, catastrophizing moderated the effect of exposure in vivo in 
this sample. More specifically, high catastrophizing patients were not 
helped by the treatment whereas low catastrophizers showed marked im-
provements. In addition, patients who were high on anxiety tended to have 
a poor outcome in general, both in the treatment group and in the waiting-
list group. Depression was not significantly related to outcome. However, 
the descriptive data indicated that depressed mood might be related to 
outcome nevertheless as the high change group did indeed seem to improve 
on ratings of depressed mood whereas the low change group did not 
change at all. 

This study is the first one to identify catastrophizing as a moderator of 
treatment outcome in exposure. This is in line with findings from earlier 
research about moderating factors in other CBT programs for pain 
(McCracken & Turk, 2002; Turner, et al., 2007). However, it contradicts 
the hypothesis that exposure would work best for patients with high levels 
of fear (Leeuw, et al., 2008), which in general is closely linked to catastro-
phizing. Instead, our findings point in the opposite direction, as the treat-
ment was only effective for patients with low or moderate levels of catas-
trophizing (< 26). One possibility is that too high levels of catastrophizing 
might work as a safety behavior, i.e. a subtle strategy that patients use to 
“protect” themselves during exposure, which hinders the patient’s ability 
to fully benefit from exposure (Vlaeyen, de Jong, Leeuw, & Crombez, 
2004). 

These findings may have clinical implications. First and foremost, as-
sessment of patients with spinal pain and pain-related fear should involve 
catastrophizing. Depressed mood and anxiety should preferably be exam-
ined as well, since these variables also seem to play a role for the treatment 
process and outcome. Presumably treatment success is helped or hindered 
by other reflections of negative emotionality rather than pure levels of fear-
avoidance beliefs, which implies a need to further develop exposure in vivo 
to benefit all patients with pain-related fear.  

Even though the results from this study are informative for improving 
exposure, the contribution to the conceptual understanding of catastro-
phizing is limited. While the results denote that catastrophizing is closely 
linked to overt behavioral avoidance, they tell us little about how catastro-
phizing is related to other factors such as the framing of the pain. It might 
be that patients who catastrophize frame their pain as being strictly due to 
medical factors and search for medical explanations and cures for it. This 
would make them more resistant to psychological treatments in general, 
and to exposure in particular, as this treatment requires that the patient 
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engages in several fear-provoking activities that may be interpreted as 
harmful. If catastrophizing is related to problem framing, it might be im-
portant that the clinician identifies and addresses catastrophizing during 
the exposure. More research about possible links between problem fram-
ing, catastrophizing, and overt behavior, which is the topic in study III, will 
therefore be informative for the further development of treatments for 
patients with pain-related fear.  

 
  
 

  



42 I IDA FLINK Stuck in Mind 
 

STUDY III 
 

UNDERSTANDING CATASTROPHIZING 
FROM A MISDIRECTED PROBLEM SOLVING PERSPECTIVE 

Introduction  
The misdirected problem solving model has been presented as a framework 
to explain how worry and catastrophizing might lead to rigid, medically 
oriented problem solving behaviors in patients with chronic pain (Eccleston 
& Crombez, 2007). This model underscores that the beliefs patients have 
about their pain, the problem framing in other words, is closely linked to 
worry. When the worry progressively intensifies and the outcome is per-
ceived as getting worse and worse, it has been defined as catastrophic 
worry (Davey & Levy, 1998), as captured by the concept catastrophizing.  
The misdirected problem solving model implies that, in cases where no 
medical solution exists, patients who catastrophize and have a strict bio-
medical problem framing might end up in repeated “misdirected” efforts at 
finding a solution, or cure, for pain.  

The expanded fear-anxiety-avoidance model also underscores the poten-
tial maladaptiveness in framing persistent pain in strict biomedical terms, 
here captured by pain beliefs such as “pain equals damage or serious in-
jury”(Asmundson, et al., 2004). In this model, biomedical problem framing 
is proposed to trigger catastrophizing, which in turn enhances the percep-
tion of threat and the motivation to find a solution, or cure, for the pain. 

In sum, both of the aforementioned models imply that back pain pa-
tients who catastrophize are likely to view the problem as primarily bio-
medical and, as a result, attempt to find medical solutions which often 
prove unsuccessful. The models might be seen as complementary rather 
than competing. However, the models do imply somewhat different path-
ways. In the formation of the misdirected problem solving model, a bio-
medical problem frame mediates the relation between catastrophic worry 
and problem solving behavior, while the fear-anxiety-avoidance model 
implies that it is the other way around, and that catastrophizing is the me-
diator. These links have not been examined empirically. 

Aim 
The aim was to explore if and how catastrophizing was linked to biomedi-
cal problem framing and medically oriented problem solving. We examined 
two possible models of mediation as inferred by the aforementioned theo-
retical models. The goal was to increase our understanding of catastrophiz-
ing from a problem solving perspective. 
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Overview of the design 
This study is based on data from a prospective study about psychological 
processes in the development of chronic pain problems (Boersma & Lin-
ton, 2005). Participants answered questionnaires on two occasions. On the 
first occasion (timepoint 1, t1), catastrophizing and biomedical problem 
framing were assessed. On the second occasion (timepoint 2, t2), seven 
months later, medically oriented problem solving was assessed. 

Participants 
Participants (N = 173) were recruited via advertisements in local newspa-
pers. The participants had spinal pain and at least one day of sick-leave the 
previous year because of the pain problem. The mean age was 57. 

Measurements 

Background, pain, and sick leave 
Background variables (age, gender, and nationality), pain characteristics 
(intensity, location, and duration), and sick leave were assessed with ques-
tions taken from the Örebro Musculoskeletal Pain Screening Questionnaire 
(ÖMSPQ) (Linton & Halldén, 1998).  

Catastrophizing 
Catastrophizing was measured with the Catastrophizing subscale from the 
Coping Strategies Questionnaire (CSQ) (Rosenstiel & Keefe, 1983). 

Biomedical problem framing 
The Somatic Focus subscale from the Tampa Scale for Kinesiophobia 
(TSK) (Kori, et al., 1990) was used as a proxy for biomedical problem 
framing. Even though the TSK was originally developed to assess fear of 
movement and (re) injury, the Somatic Focus subscale focuses specifically 
on beliefs about pain signaling underlying serious medical problems. 
Therefore, this subscale fits well with the concept of biomedical problem 
framing.  

Medically oriented problem solving behavior 
Health care utilization was used as a proxy for medically oriented problem 
solving behavior, and was assessed with questions from the Outcome 
Evaluation Questionnaire (Keefe, Linton, & Lefebvre, 1992). 
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Function 
Function was assessed with five questions from the Örebro Musculoskele-
tal Pain Screening Questionnaire (ÖMSPQ) (Linton & Halldén, 1998). 

Statistical analysis 
Two possible models of mediation were explored. In the first model (Alter-
native 1), which is in line with the misdirected problem solving model, 
biomedical problem framing was proposed as a mediator of the relation 
between catastrophizing and medically oriented problem solving behavior 
(see figure 7). In the second model (Alternative 2), which is in line with the 
fear-anxiety-avoidance model, catastrophizing was proposed as a mediator 
of the relation between biomedical problem framing and medically ori-
ented problem solving behavior (see figure 8).  

 
 

 
 
 
 
 
 
 

FIGURE 7. Alternative 1. Possible model of mediation with biomedical problem 
framing as a proposed mediator  

 
 
 
 
 
 
FIGURE 8. Alternative 2. Possible model of mediation with catastrophizing as a 
proposed mediator  

We used two different approaches to explore whether the data supported 
any of these possible models of mediation. First, multiple regressions were 
used to investigate whether the prerequisites of mediation effects were met, 
using the traditional recommendations by Baron & Kenny (1986). Second, 
the significance of the indirect effects were assessed with a bootstrapping 

Catastrophizing 
(t1) 

Medically oriented  
problem solving behavior (t2) 

Biomedical problem 
framing (t1) 

Catastrophizing 
(t1) 

Biomedical problem 
framing (t1) 

Medically oriented  
problem solving behavior (t2) 
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method (n = 1000 bootstrap resamples) (see, Preacher & Hayes, 2008).  
Bootstrapping is a nonparametric resampling procedure that generates an 
approximation of the sampling distribution from the available data set. 
The bootstrapping distribution is generated by taking a sample (with re-
placement) of size n from the full data set. The indirect effects are then 
calculated in the resamples which results in point estimates and 95% con-
fidence intervals are estimated for the indirect effects. We considered point 
estimates of indirect effects to be significant if zero was not contained in 
the confidence interval. 

Results 
In the multiple regression analyses, the data best matched Alternative 2 
(the fear-anxiety-avoidance model), as the effect of somatic focus (proxy 
for biomedical problem framing) on health care utilization was reduced to 
a non-significant level (and not the other way around) when both catastro-
phizing and somatic focus were used as predictors in the regression. These 
results are displayed in table 4. 
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Table 4 
Multiple regression analyses exploring two possible models of mediation. 

 
 B SE B β 

Alternative 1: Misdirected problem solving model 

    Step 1    

        Constant .90 .19  

        Catastrophizing .05 .01 .31** 

    Step 2    

        Constant .57 .32  

        Catastrophizing  

        Somatic focus 

 

.04 

.04 

.01 

.03 

.26** 

.11Ns 

Alternative 2: Fear-anxiety-avoidance model 

    Step 1    

        Constant .62 .33  

        Somatic focus .08 .03 .24** 

    Step 2    

        Constant .57 .32  

        Somatic focus     

        Catastrophizing 

.04 

.04 

.03 

.01 

.11Ns 

.26** 

a Note. Alternative 1 R2 = .10 for Step 1; Δ R2 = .01 for Step 2 (Ns). 
b Note. Alternative 2 R2 = .06 for Step 1: Δ R2 = .05 for Step 2 (p < .01). 
c Note. Health care utilization was used as the criterion variable in the analyses 
**p < .01 

Subsequently, a bootstrapping method was used to explore the significance 
of the indirect effects in both possible models of mediation. The analyses 
showed that in Alternative 1, the indirect effect of catastrophizing on 
health care utilization through somatic focus as a mediator was not signifi-
cant (point estimate = .009; CI = - . 005 - .024; p = .20) In Alternative 2, 
however, the indirect effect of somatic focus on health care utilization 
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through catastrophizing as a mediator was significant (point estimate = 
.042; CI = .015 - .078); p < .01).  

Taken together, in both approaches of mediation analyses, the data sup-
ported Alternative 2 (the fear-anxiety-avoidance model) where catastro-
phizing was proposed as a mediator of the relation between somatic focus 
and health care utilization.  

Conclusions 
This study provided support for framing pain catastrophizing within a 
problem solving perspective. The results confirmed the concepts involved 
in the misdirected problem solving model. However, the direction of the 
relations was somewhat different than the model proposes. 

The mediation analyses supported catastrophizing as a mediator be-
tween biomedical problem framing and medically oriented problem solv-
ing. In other words, if a patient holds strong beliefs that the pain is due 
solely to medical factors, this might trigger catastrophizing and the patient 
is repeatedly seeking medical care in the hope of finding a “cure” or pain 
relief. This sequential order is not in line with the misdirected problem 
solving model, but is rather congruent with the expanded fear-anxiety-
avoidance model. The latter model implies that pain beliefs, such as “pain 
means harm or serious injury”, or in other words biomedical problem 
framing, precedes catastrophizing and medically oriented problem solving. 

This study provides support for one theoretical framework around 
catastrophizing, which posits that it is a “misdirected” attempt to solve a 
problem. The findings have implications theoretically as well as clinically. 
Theoretically, the concepts in the misdirected problem solving model were 
confirmed, but the directions were somewhat different than the model 
implies. This has important implications for further development of the 
theoretical models around catastrophizing. Clinically, this brings up the 
importance of examining how patients with spinal pain view their prob-
lem. If the pain is regarded as a definite signal of something medically 
wrong it is vital for the clinician to assess and possibly also address catas-
trophic worry.  
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General discussion 
Catastrophizing plays a key role in how pain is experienced and dealt with, 
not only in persistent pain but also in labor pain, during exposure treat-
ment, and in a problem solving context. This dissertation underscores the 
vital role of catastrophizing in these new areas, giving rise to clinical as 
well as conceptual issues. 

Catastrophizing plays a noteworthy role during childbirth – this was the 
main finding from study I. Childbirth is a unique situation which generally 
involves extremely intense acute pain where the role of catastrophizing has 
practically been unexplored. Research in this area has mainly focused on 
the broader construct of fear of childbirth, which embraces a woman’s fear 
for her own or the baby’s health, fear of losing control as well as fear of 
pain, where the latter is one of the most commonly reported reasons 
(Eriksson, Westman, & Hamberg, 2006; Geissbuehler & Eberhard, 2002; 
Sjögren, 1997). Fear of childbirth has been related to a lower pain thres-
hold (Saisto, Kaaja, Ylikorkala, & Halesmäki, 2001). The results from 
study I are in line with these findings but expand them by specifically 
pointing to pain catastrophizing as a critical component which presumably 
is related to these other, broader fear constructs.  

Catastrophizing is also critical for the outcome of exposure treatment – 
this was the main finding from study II. Exposure in vivo is a psychological 
treatment for back pain patients with pain-related fear where the exact 
impact of catastrophizing has not been known. Earlier studies have hy-
pothesized that exposure would be most effective for patients with high 
levels of fear (George, et al., 2008; Leeuw, et al., 2008). However, the em-
pirical data has not supported this hypothesis. Our data from study II 
rather points in the opposite direction; exposure was not effective for pa-
tients with high levels of catastrophizing which is often related to high fear. 
Our results are in line with findings from studies of other CBT treatments 
for pain problems, where catastrophizing has indeed been linked to poor 
outcome (McCracken & Turk, 2002; Turner, et al., 2007). We found this 
was also the case in exposure. This is informative for the application and 
further development of exposure as it points to a need for the refinement of 
treatment methods. It is also informative for the conceptual understanding 
of catastrophizing as it implies that it is closely linked to overt behavioral 
avoidance.  

Catastrophizing might be framed in a problem solving perspective – this 
was the main finding from study III. The misdirected problem solving 
model is a recent attempt to integrate worry, and thereby even catastro-
phizing, within a problem solving framework. However, empirical data 
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about the proposed links has been sparse. Earlier research has specifically 
stressed the importance of examining in what way catastrophizing is linked 
to overt problem solving behavior (Crombez, et al., 2008). The findings 
from study III add to this literature by providing preliminary support for 
placing catastrophizing within a problem solving framework. However, 
our data suggested a somewhat different pathway than the model pro-
poses, which was more in line with the fear-anxiety-avoidance model. This 
implies that the theoretical models of catastrophizing are still far from 
complete. To summarize, on the one hand these findings denote that catas-
trophizing might be framed in a problem solving perspective. On the other 
hand, they imply that there is still room for improvement in existing theo-
retical frameworks.  

There is a need for further development in the theoretical framework 
around catastrophizing because of two main reasons. First, the findings 
from study III highlight a need to refine the links proposed by the misdi-
rected problem solving model. Second, existing theoretical models concern-
ing catastrophizing do not highlight the function of catastrophizing.  Ex-
ploring the function would give valuable information about why people 
catastrophize – in other words, the role of catastrophizing within the indi-
vidual. 

How are these findings related to theoretical frameworks around 
catastrophizing? 
The findings from study I might be explained by the fear-avoidance model 
(Vlaeyen & Linton, 2000). This model was originally developed to describe 
the interaction between cognitive and behavioral factors in the develop-
ment of problems with persistent back pain. Recent research has shown 
that the components in this model are also relevant and might signal en-
hanced risk in acute pain conditions (for a review, see Leeuw, et al., 2007) 
as well as in pain-free individuals (Buer & Linton, 2002). Our results repli-
cate and extend these findings to pain in childbirth, as one interpretation is 
that women with fear-avoidant beliefs interpret labor pain as threatening, 
which in turn evokes catastrophizing. Consequently, they apparently be-
come tense and more vigilant to pain signals, which might explain their 
higher ratings of pain. After childbirth, catastrophizing women had lower 
ratings of physical recovery suggesting avoidance of physical activities. 
This expands on findings from an earlier study, where catastrophizing was 
related to tendencies to avoid pain during the delivery (Van den Bussche, 
Crombez, Eccleston, & Sullivan, 2007). Our findings denote that this ten-
dency continues after childbirth. 
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The fear-avoidance model might also be used to explain the findings 
from study II. Apparently, patients with too high levels of catastrophizing 
were not helped by exposure in vivo. This treatment is partly based on the 
Pavlovian extinction of fear paradigm (Bouton, 1988) and partly on the 
notion that many patients with non-specific back pain harbor irrational 
beliefs about pain and movements as harmful (Vlaeyen, de Jong, Geilen, 
Heuts, & van Breukelen, 2001). The basic idea is that patients will become 
less fearful by gradual confrontation to fear-provoking movements. The 
fear will decrease partly through habituation, and partly through discon-
formation of beliefs. Consequently, they will recover in terms of function-
ing. This did not happen in high catastrophizing patients. One explanation 
is that too high levels of catastrophizing might work as a safety behavior, 
which refers to subtle avoidant strategies that patients use to “protect” 
themselves from fear-provoking stimulus (Vlaeyen, et al., 2004). Catastro-
phizing would then be a form of subtle covert avoidance.  

This fits well with the process perspective, where catastrophizing is in-
deed viewed as a form of avoidance (Stroebe, et al., 2007). According to 
this perspective, catastrophic thinking is proposed to serve the same func-
tion as other forms of avoidance, namely to down-regulate negative affect; 
the patient engages in passive, abstract catastrophizing as a way of reduc-
ing the intensity of the fear response.  Applied to study II, this would mean 
that patients with high levels of catastrophizing  were stuck in these ab-
stract, passive patterns of thinking instead of engaging in the exposure 
treatment, which might have hindered them from getting in contact with 
the present moment contingencies. Consequently, the habituation did not 
occur and the treatment effect was never achieved. Hence, the findings 
from study II might be explained by a process perspective on catastrophiz-
ing.  

The descriptive data of changes in psychological variables during treat-
ment in study II might also be viewed in the light of a process perspective. 
Low change participants did not improve at all on ratings of depressed 
mood. Instead, their ratings on the posttest were above the cut-off for 
“possible cases of depression” (HADS subscale depression > 7) (Herrmann, 
1997). Consequently, patients who did not improve by the exposure had 
substantial levels of both depressed mood and catastrophizing, which sug-
gests commonalities between the two. According to the process perspective, 
catastrophizing is a form of passive repetitive thinking with negative con-
tent. Similar patterns of recurrent negative thinking about self and others 
are well-known and salient features of depressed mood (Lyubomirsky & 
Nolen-Hoeksema, 1995). Applied to the results of study II, this means that 
patients who were dwelling on their pain complaints were possibly dwell-
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ing on other negative aspects of life as well, and this repetitive negative 
thinking hindered them from fully participating in and benefitting from the 
exposure treatment.  

The process perspective matches the misdirected problem solving model 
in that catastrophizing is linked to unconstructive problem solving. From 
this perspective, inflexible repetitive negative thinking is closely related to 
inflexibility in overt behavior. In study III, catastrophizing was indeed 
linked to repeated efforts at finding a medical solution for the pain prob-
lem which, in cases where no medical solution actually exists, might be 
considered as inflexible “misdirected” problem solving behavior. Hence, 
these findings might be interpreted as additional support for the process 
perspective. 

The results from study III confirmed the variables included in the misdi-
rected problem solving model. However, the direction of the results was 
somewhat different than the model proposes,  although this finding needs 
to be interpreted with caution because of methodological weaknesses (i.e. 
problem framing and catastrophizing were examined at the same time 
point). The analyses supported catastrophizing as a mediator between 
problem framing and medically oriented problem solving behavior. This 
pattern is in line with the fear-anxiety-avoidance model, where catastro-
phizing is proposed to mediate the relation between pain beliefs and defen-
sive motivation, which leads to escape or defensive behavior. Pain beliefs 
are in essence similar to biomedical problem framing; both terms refer to 
patients’ assumptions that pain is equivalent with harm or injury. In other 
words, patients who strongly believe that the pain is strictly due to medical 
factors such as serious injury are more likely to catastrophize than others. 
This finding also fits well with the appraisal model which views catastro-
phizing as a result of underlying beliefs about pain, and perceived 
(in)capability to cope with the situation. Hence, study III suggest that bio-
medical problem framing sets the context for catastrophizing instead of the 
other way around, which is informative for further development of the 
theoretical framework around catastrophizing. This finding is elaborated in 
the model below.  

Taken together, the findings from the three studies are to a certain ex-
tent explained by existing theoretical frameworks around catastrophizing. 
As discussed above, the results from study II and study III might further be 
viewed in light of a process perspective. To date, this perspective applied 
specifically to pain catastrophizing has only recently begun to be developed 
(Boersma, Flink, & Linton, 2011). The model below is elaborated in col-
laboration with this work and is to be viewed as an initial attempt to inte-
grate pain catastrophizing in a process perspective. 
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FIGURE 9. Model of catastrophizing from a process perspective 

This model is proposed as an addition and complement to already existing 
models, in particular to the fear-anxiety-avoidance model and the misdi-
rected problem solving model. Indeed, some parts of this model overlap 
with the misdirected problem solving model. However, what is different 
and central to this new model is the framing of catastrophizing as repetitive 
negative thinking, comparable to rumination or worry. This is inspired by 
the growing research about repetitive negative thinking as a transdiagnostic 
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construct, identified across disorders (for a review, see Watkins, 2008). In 
the proposed model, catastrophizing is captured by the concept of catas-
trophic worry, emphasizing that catastrophizing and worry are indistin-
guishable from a process perspective. From this perspective, focus is on the 
function of catastrophizing rather than on the content. 

According to this model, internal and external contexts set the stage for 
these processes. External context refers to the current situation around the 
individual, for example circumstances at work or at home, whereas key 
elements of the internal context are the individual’s learning history, state 
of mood, and more stable dispositional traits (for a review, see Watkins, 
2008). One example of an internal context is biomedical problem framing, 
which refers to a strong belief that pain is due strictly to medical causes. 
This problem framing might have developed as a result of earlier experi-
ences, for example through implicit or explicit messages from the health 
care system. This affects how the person interprets pain; pain signals might 
be interpreted as threatening and evoke thoughts about something being 
seriously wrong in the body (i.e. catastrophic worry), which in turn moti-
vate the person to seek medical help to deal with the problem. This is in 
line with the findings from study III, and is one example of how internal 
and external contexts are important determinants for how the pain is sub-
sequently dealt with. 

The model displays how pain might trigger negative affect. When ex-
periencing pain,  a natural reaction, in fact,  is to become distressed (“nega-
tive affect”) and to become concerned about what causes and consequences 
the pain might have (“motivational worry”). A certain amount of worry is 
vital to prepare and motivate the person to deal with threats (Mathews, 
1990). In the model, this is called motivational worry and is displayed in 
the left pathway. Several problem definitions are considered and solutions 
are generated and tested out in overt behavior. Finding a medical solution 
to get rid of pain might be one option, but when there is little chance of 
success, as is often the case in persistent back pain, it might be more adap-
tive to change the problem formulation and consider other options where 
pain relief is not the main goal. This is in line with the motivational per-
spective on coping (Van Damme, Crombez, & Eccleston, 2008). This per-
spective has put forward that the most adaptive coping style when suffer-
ing from persisting disabling pain is in fact to be flexible and shift between 
different goals. Furthermore, the considered options ought to be concrete. 
It has been suggested that, in general, repetitive thinking with a concrete 
content is constructive whereas repetitive thinking with an abstract content 
is unconstructive (Watkins, 2008). A concrete content implies that the 
person formulates several alternatives for dealing with the pain problem, 
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and is willing to shift between these even if it involves confrontation with 
fears or a reformulation of the problem and goals.   

However, depending on the internal and external context, the negative 
affect might also end up in a more intense catastrophic worry and a “mis-
directed” problem solving pattern, as illustrated in the right pathway in the 
model. Here, the person gets stuck in repetitive negative thinking with an 
abstract content. This involves an inflexible goal-formulation such as “get-
ting rid of pain”. Indeed, catastrophizing has been related to directed ef-
forts at curing pain in cases where the pain problem was insoluble (de 
Vlieger, et al., 2006). The proposed function of this repetitive negative 
thinking is to down-regulate, or avoid, negative affect. This is in line with 
the proposed function of maladaptive worry, namely to avoid the somatic 
element of the fear response (Borkovec, Alcaine, & Behar, 2004). This fits 
well with the aforementioned explanation of our results from study II; that 
patients who catastrophized did not make full contact with the fear re-
sponse, which hampered the exposure. 

According to a process perspective, it makes little sense to separate dif-
ferent forms of repetitive negative thinking such as catastrophizing, (mal-
adaptive) worry or rumination because they may all serve the same func-
tion, namely to avoid or down-regulate negative affect. The term catastro-
phic worry is therefore used as an overall label for this inflexible abstract 
repetitive negative thinking.  

The catastrophic worry goes hand in hand with overt behavior which is 
also inflexible and repetitive. This might involve repeated unsuccessful 
visits to health care providers, as in study III, or persistence in avoiding 
movements, as in study II. These behaviors are naturally adaptive in some 
circumstances, for example when experiencing acute pain. However, if the 
person inflexibly persists in the same problem solving behavior without 
any success, it might be considered as a “misdirected” problem solving 
behavior.  

This model is developed with the results from study III in mind. The 
data implied that catastrophizing mediated the relation between problem 
framing and medically oriented problem solving behavior. As can be seen 
in this new model, internal context such as problem framing is proposed to 
set the stage for catastrophic worry and inflexible problem solving behav-
ior, which is in line with the findings from study III.  
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Clinical implications and directions for future research 
The three studies have several clinical implications and set directions for 
future research. The findings from study I are important information for 
maternal health services and imply a need to identify catastrophizing 
women during their pregnancy, possibly by employing screening question-
naires. These findings may be viewed in relation to the large number of 
women suffering from fear of childbirth, about 6-11 % in the industrial-
ized countries (for a review, see Saisto & Halmesmäki, 2003). Women 
with fear of childbirth often report fear of pain (Eriksson, et al., 2006; 
Geissbuehler & Eberhard, 2002; Sjögren, 1997). Since pain-related fear 
and catastrophizing are closely related this implies a need to assess whether 
women who seek help because of fear of childbirth also catastrophize. The 
next step is to develop appropriate interventions for these groups. Treat-
ments for women with fear of childbirth traditionally consist of individual 
support given by an obstetrician or a midwife (Saisto, 2001).  However, 
the findings from study I indicate that psychological processes are highly 
involved, which might well require psychological methods to be addressed. 
To develop psychological interventions that directly target fear of pain and 
catastrophizing in pregnant women are missions for future research.  

The findings from study II imply a need to identify patients with high 
levels of catastrophizing before initiating exposure in vivo and to monitor 
their treatment process carefully. Possibly, these patients may need addi-
tional interventions that directly target catastrophizing. There have been 
some attempts to develop treatments specifically targeting catastrophizing 
(Rodero, García, Casanueva, & Sobradiel, 2008; Thorn, Boothby, & Sulli-
van, 2002). However, these interventions have mainly been cognitively 
oriented, focusing on examining and altering the content of the catastro-
phic thinking.  

The proposed model of catastrophizing from a process perspective en-
tails new and different ways of addressing catastrophizing. If catastrophiz-
ing is conceptualized as a form of covert avoidance, a functional treatment 
approach might be considered (for a description of a functional approach, 
see e.g., Luoma, Hayes, & Walser, 2007). Instead of altering the content, 
the intervention would then focus on contextual and functional aspects; to 
examine when and where catastrophizing occurs, and what it hinders the 
patient from doing. The explicit aim is not to reduce the repetitive thinking 
itself, but to reduce its impact on overt behavior. The ultimate aim is that 
the patient engages in overt behavior that is in line with long-term goals. It 
is, in theory, well possible to intertwine this approach within the exposure 
treatment, but the effects need to be empirically examined. 
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A complementary intervention is to work on altering the abstract con-
tent of the catastrophic worry into a more concrete content (i.e. motiva-
tional worry). The clinician might assist the patient in formulating and 
facing unwanted thoughts and feelings. This might be described as a form 
of interoceptive exposure (McNally, 2007).  Interoceptive exposure has 
shown preliminary but promising results, including on measures of catas-
trophizing (Flink, Nicholas, Boersma, & Linton, 2009), though the expo-
sure in that study mainly focused on the pain sensations. An alternative 
would be to encourage the patient to formulate the catastrophizing in con-
crete terms and to focus on these, in order to break the internal avoidance.  

Another intervention which also has the potential to increase flexibility 
in thinking and overt behavior is problem solving skills training. This is a 
traditional approach within CBT, which has successfully been used with a 
range of psychological and health-related problems (for a review, see Ma-
louff, Thorsteinsson, & Schutte, 2007). For example, it has shown good 
results for people with depression (Unützer, et al., 2002), a condition 
where repetitive negative thinking is a salient feature. In problem solving 
skills training, the patient works with increasing flexibility in several ways: 
in the problem definition, in generating solutions, and in overt behavior 
through testing out solutions in real life. Consequently, problem solving 
skills training has the potential to help patients who become stuck in the 
inflexible “misdirected” problem solving path, although the effects on re-
petitive negative thinking need to be empirically tested. 

Although the results from study III primarily entail theoretical contribu-
tions, there are some clinical implications as well. In particular, the link 
between biomedical problem framing and catastrophizing is informative 
for clinicians who meet patients with back pain problems. Asking patients 
what they believe is the reason for their pain might be the first step to iden-
tify catastrophizing. For back pain patients who strongly believe that the 
pain is strictly due to medical causes, despite indications or direct evidence 
to the contrary, it is important that the clinician addresses catastrophizing. 
Most clinicians do this by reassuring the patients that nothing is medically 
wrong with their back. However, there is surprisingly little evidence that 
reassurance is effective for calming patients (for a review, see Linton, 
McCracken, & Vlaeyen, 2008). Furthermore, a recent study found that 
patients who catastrophized were more often dissatisfied with their medical 
examination than others (Overmeer & Boersma, 2011). Medical examina-
tions and general information are possibly needed, although they might not 
be enough for patients with high levels of catastrophizing. Another impor-
tant aspect in this context is validation - to express acceptance of the pa-
tient’s behavior, feelings, and situation as true (Fruzzetti, 2006). Presuma-
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bly, a combination of reassurance in the form of concrete, specific informa-
tion and a validating response from the clinician is needed, but further 
research needs to find out the best way to do this. 

The last issue for future research is to empirically scrutinize the pro-
posed model of catastrophizing. Indeed, study III preliminary supported 
some of the proposed links but these findings need to be replicated to 
strengthen the conclusions. Another area to examine empirically is the 
difference between motivational worry and catastrophic worry. In the 
model, one proposed difference between these concepts is the level of flexi-
bility and concreteness, an assumption which is based on earlier research 
about repetitive negative thinking. However, whether this is the case spe-
cifically in pain catastrophizing has not been explored empirically. More-
over, the assumption that catastrophizing is a form of covert avoidance 
which serves the function of down-regulating negative affect also needs to 
be empirically tested, preferably in experimental studies. The last question 
which needs to be addressed empirically is whether pain catastrophizing 
really is comparable to other forms of repetitive negative thinking such as 
rumination and (maladaptive) worry. Taken together, the proposed model 
of catastrophizing from a process perspective is to a certain extent based 
on earlier research about repetitive negative thinking as a transdiagnostic 
concept, but the model needs to be empirically tested.  

Methodological limitations  
There are some methodological shortcomings which might limit the con-
clusions that may be drawn from these studies. 

First, all findings rely on subjective self-report inventories. This might be 
a threat to the internal validity because of possible response biases (Kazdin, 
2003). However, all three studies rely on data from two or more assess-
ment points that are separated in time, thereby strengthening the conclu-
sions. Furthermore, the majority of the measures utilized are well-known 
and accepted inventories which earlier research has found to be psycho-
metrically sound and reliable tools for assessing the variables of interest. 
Moreover, most of the concepts of interest in these studies are by definition 
subjective. For example, catastrophizing and pain are generally assessed 
through self-reports because they are highly subjective and personal phe-
nomenon. 

A second limitation concerns the small sample in study II which re-
stricted the statistical power and possibly also the reliability of the results. 
Even though more studies are needed to replicate the findings, the sample 
size ought to be viewed in light of the fact that exposure in vivo is quite a 
new intervention in the pain field and only a few randomized controlled 
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trials have been published. Yet, despite low power we did find significant 
effects indicating that these are indeed salient. Moreover, our findings fit 
well with both theory and research in other areas where catastrophizing 
has been linked to poor treatment outcome.  

A third limitation concerns the recruitment of participants. In all three 
studies, the participants were volunteers and there might have been some 
self-selection. The main question here is whether it is possible to generalize 
the findings to clinical settings. However, there are no obvious indications 
that our participants differ either from pain patients at a clinic or from 
patients in other studies in levels of pain, disability, and background fea-
tures (see e.g., Leeuw, et al., 2008; Woods & Asmundson, 2008). Conse-
quently, there are reasons to assume that our findings might well be appli-
cable to patients in a clinical setting.  

What is to be underscored as one of the main strengths is that all three 
studies were prospective with at least two points of assessment. Prospective 
data strengthens the conclusions, especially when investigating possible 
moderators, as in study II, and mediators, as in study III.  Furthermore, 
psychometrically sound measures have been used and the procedures have 
followed general recommendations for this type of research (Kazdin, 
2003).  

Summary and concluding remarks 
This dissertation has demonstrated that catastrophizing plays a critical role 
in pain in childbirth, during exposure in vivo, and in a problem solving 
context. Firstly, catastrophizing mattered for the experience of pain in 
childbirth, which implies a need to identify catastrophizing women during 
their pregnancy and provide support, preferably at maternal health ser-
vices. Secondly, catastrophizing played the role of moderator of the treat-
ment effect during exposure in vivo for back pain patients with pain-
related fear. This is important information for the application and further 
development of this treatment. Moreover, it denotes that catastrophizing is 
closely linked to overt behavioral avoidance. Thirdly, catastrophizing 
played a role in a problem solving context. Although this is in line with 
contemporary models such as the misdirected problem solving model, our 
findings suggested a somewhat different pathway than that proposed by 
this model. This implies a need for the further development of the theoreti-
cal framework around catastrophizing.  

Based partly on the findings from the three studies and partly on existing 
theoretical frameworks, a somewhat different conceptualization of catas-
trophizing has been proposed – a model of catastrophizing from a process 
perspective. This model is suggested as an addition and complement to 
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already existing theoretical models. What is new is the focus on the func-
tion of catastrophizing rather than on the content. In this model, catastro-
phizing is conceptualized as repetitive negative thinking. This repetitive 
negative thinking is viewed as a form of covert avoidance, with the pro-
posed function to down-regulate negative affect.  

Conclusions 
• Catastrophizing plays a vital role in pain perception during child-

birth, in the outcome of exposure treatment, and in a problem solv-
ing context 

• It is critical to assess and directly address catastrophizing in clinical 
contexts 

• In childbirth:  
- Maternal health services might benefit from assessing whether 
women who seek help due to fear of childbirth also catastrophize  
- Preventative interventions which target catastrophizing in preg-
nant women need to be developed and tested 

• In exposure treatment:  
- Catastrophizing should be specifically addressed during exposure 
in vivo  
- Back pain patients who catastrophize possibly need additional in-
terventions to benefit from exposure 

• In a problem solving context:  
- Clinicians should explore what patients themselves think are the 
causes of their back pain 
- If the patient strongly believes that back pain is always due to in-
jury or harm, they might have a tendency to catastrophize 

• Clear instructions for how clinicians should address catastrophizing 
need to be developed  

• Catastrophizing might be conceptualized as repetitive negative 
thinking which serves the function to down-regulate negative affect 

• The process perspective opens new avenues for developing interven-
tions which directly target catastrophizing: 
- by examining when and where the catastrophizing arises, and 
what it hinders the patient from doing  
- by reducing its impact on overt behavior through encouraging the 
patient to act in line with long-term goals  
- by problem solving skills training 
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- by interoceptive exposure 
• Successful interventions for people who catastrophize would lead to 

several gains – for the individual in less suffering and an increased 
ability to handle pain problems, and for the society in reduced costs 
for health care for these individuals.  
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This prospective study investigated how pain catastrophizing was related to labor pain intensity and
physical recovery after childbirth. Eighty-eight women giving birth for the first time completed the first
questionnaire before delivery. Eighty-two of those returned the second questionnaire after delivery. Par-
ticipants were classified as catastrophizers (n = 38) or non-catastrophizers (n = 44) based on their scores
on the Pain Catastrophizing Scale. Comparison of the groups showed that catastrophizers anticipated and
experienced more intense pain (p < .0125) and had poorer physical recovery (p < .0125), measured as the
level of self-reported functioning in activities of daily living, than non-catastrophizers. These results
extend the association between catastrophizing and pain, to pain and recovery in childbirth and provide
support for the fear-avoidance model. It is concluded that pain catastrophizing plays a role in the expe-
rience of pain in childbirth and postpartum recovery. Further research is needed to identify appropriate
interventions for catastrophizing women during the latter part of pregnancy.
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1. Introduction

Pain during childbirth is one of the most excruciating pain
experiences that women encounter in their lives (Melzack, 1993).
Although there is great variability, about 60% of the women who
give birth for the first time describe their pain as severe or extre-
mely severe (Melzack, 1993). Consequently, anticipation of the
remarkably intense pain of childbirth may be associated with psy-
chological reactions, such as pain catastrophizing.

Catastrophizing emerges in the literature as one of the most po-
tent predictors of pain in general (Vlaeyen and Linton, 2000; Keefe
et al., 2004; Sullivan et al., 2002; Severeijns et al., 2001). It has been
associated with heightened pain across several pain populations,
and accounts for 7–31% of the variance in pain ratings (Sullivan
et al., 1995, 2001). Catastrophizing has also been associated with
a number of pain-related outcomes, including reduced involve-
ment in daily activities (Keefe et al., 1989) and activity intolerance
(Sullivan et al., 2002). Moreover, in the fear-avoidance model,
catastrophizing is described as a cognitive precursor to pain-re-
lated fear and tendencies to avoid pain, which may enhance pain
intensity and hinder resumption of physical activity (Vlaeyen and
Linton, 2000). The role of catastrophizing has mainly been studied
in chronic and pathological pain conditions and its influences on
childbirth remains unclear.

Melzack (1993) claimed that childbirth provides an excellent
model of acute pain with a clear beginning, progress and ending.
However, labor pain is different from pathological pain, both in
the physiological (Catheline et al., 2006) and the psychological pro-
cess (Olofsson, 2003). Usually pain is a signal of a potential threat,
which should be diminished or eliminated. In contrast, labor pain
does not usually mean that something is wrong but is an important
signal to the mother that labor is proceeding. Furthermore, child-
birth differs from other types of pain with respect to its positive
outgrowths; a child is born. Most other pain conditions (e.g. injury,
illness) that have been studied do not have these positive associa-
tions. Thus, although catastrophizing repeatedly has been associ-
ated with heightened pain due to injuries, there is good reason
to query if childbirth might represent a unique case where catas-
trophizing does not predict adverse pain outcomes.

Up to now, only one study has investigated catastrophizing spe-
cifically in relation to labor pain (Van den Bussche et al., 2007).
Catastrophizing was positively associated with fear of being over-
whelmed by pain and tendencies to avoid pain during delivery.
However, the relation between catastrophizing and labor pain
intensity was not studied, nor whether the tendencies to avoid
pain persisted after childbirth.

This study was designed to assess whether the reported pain of
childbirth and functioning postnatally differs between women who
catastrophize about labor pain, catastrophizers, and non-catastro-
phizers. We hypothesized that catastrophizers will anticipate and
experience more pain during childbirth than non-catastrophizers.
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ated with heightened pain due to injuries, there is good reason
to query if childbirth might represent a unique case where catas-
trophizing does not predict adverse pain outcomes.

Up to now, only one study has investigated catastrophizing spe-
cifically in relation to labor pain (Van den Bussche et al., 2007).
Catastrophizing was positively associated with fear of being over-
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We also hypothesized that recovery, in terms of level of function-
ing in activities of daily living, would take longer for catastrophiz-
ers than for non-catastrophizers.

2. Method

2.1. Design

In this prospective study, the data collection was made on two
occasions; 34–41 weeks of pregnancy and 2–4 weeks following
birth, as shown in Fig. 1.

2.2. Participants

Pregnant women were recruited through maternal health ser-
vices in the county of Örebro in Sweden. To participate, the women
had to be carrying their first child and be at least at 34 weeks of
gestation. Women who planned to give birth by caesarean section
were excluded from the study but those who had an acute caesar-
ean section in advanced labor were included. Participants were
consecutively recruited by their midwife and informed consents
were obtained. Eighty-eight women answered the first question-
naire and eighty-two of those returned the second questionnaire
(response rate 93%). Only participants answering both question-
naires (n = 82) were included in the analyses. The mean age of
the sample was 29, 6; range 20–42.

The study was conducted according to current ethical principles
for clinical research stated in the Declaration of Helsinki (World
Medication Association, 1997) and was approved by the maternal
health care board in the county of Örebro.

2.3. Measures

Participants answered two questionnaires; one before and one
after delivery. Items from several standardized self-report invento-
ries were included in the questionnaires. Background variables in-
cluded age, estimated and actual date of delivery, planned and
actual use of analgesics. The reliability and internal consistency
of the scales and items was assessed by calculating Cronbach’s al-
pha coefficient. Questionnaires were endorsed by midwives in
maternity health care and tested in a pilot study (N = 2). The wo-
men in the pilot study provided comments on how to improve
the questionnaires and were not included in the data analysis.

Pain catastrophizing: Pain catastrophizing was measured with
the Pain Catastrophizing Scale (PCS) (Sullivan et al., 1995), de-
signed to assess various dimensions of catastrophizing about pain.
The PCS consists of 13 statements describing various thoughts and
feelings that people may experience when they are in pain (e.g. ‘‘I
keep thinking how badly I want the pain to stop”, ‘‘There is nothing
I can do to stop the intensity of the pain”). Respondents were asked
to rank each statement on a five-point scale, with respect to the de-
gree to which they have these thoughts and feelings when they are

in pain (0 = not at all; 4 = all the time). In our study, the women
were asked to focus specifically on the thoughts they had about la-
bor pain. The PCS has been used in similar ways to measure catas-
trophizing about genital pain (Pukall et al., 2002). In the present
study the PCS had good internal consistency (a = 0.925). Catastro-
phizing about labor pain was measured before delivery.

Pain: The Present Pain Intensity scale, a part of McGill Pain
Questionnaire (MPQ) (Melzack, 1975), was used to assess antici-
pated and experienced labor pain. It is a six-point numerical scale
used for rating pain intensity (0 = none, 1 = mild, 2 = discomforting,
3 = distressing, 4 = horrible, 5 = excruciating). The MPQ is the most
commonly used measure of labor pain (Stockman and Altmaier,
2001).

Pain ratings were measured on two occasions; before (antici-
pated pain) and after delivery (experienced pain). On each occa-
sion, the women were asked to rate both the average and the
maximum pain during labor. Labor pain has been measured in sim-
ilar ways in earlier research (Lang et al., 2005). The average score of
the two items (average/maximum) was calculated for both occa-
sions (anticipated/experienced), respectively. The internal consis-
tency of the two items was good (a = 0.791 for anticipated pain
and a = 0.825 for experienced pain).

Physical recovery in ADL: To measure physical recovery after
delivery we assessed the level of functioning in Activities of Daily
Living (ADL). Most standardized instruments for measuring ADL
have been developed for chronic conditions, such as stroke or
chronic backpain (Buer and Linton, 2002). In our study the level
of functioning in ADL was defined as the degree to which the wo-
man estimated being able to do activities within the following,
three and seven days after delivery, compared to their level before
the pregnancy: Household chores (e.g. cleaning, cooking), personal
care (e.g. hygiene, getting dressed) and physical activities (e.g. tak-
ing walks, climbing the stairs, light exercising). Responses were gi-
ven on an index between 1 and 6 (1 = a lot worse than before
pregnancy, 6 = as good as, or better than, before pregnancy).

To obtain one score for physical recovery the average score for
the three questions was calculated for the two occasions respec-
tively. Cronbach’s alpha coefficients indicated good internal consis-
tency and high reliability for the items three days (a = 0.881) and
seven days (a = 0.894) after delivery.

Use of analgesics: To explore the planned and actual use of anal-
gesics during labor, two items were employed: ‘‘Do you plan to use
analgesics?” (before delivery) and ‘‘Did you use analgesics during
delivery?” (after delivery). For both items the answers ‘‘yes” or
‘‘no” were given. Participants were also asked to write down the
type of analgesics planned and actually used.

2.4. Procedure

Midwifes in maternal health services provided the participants
with information about the study, a consent form, the first ques-
tionnaire and a pre-paid envelope to return the questionnaire.
The follow up questionnaire was mailed one week after the date

Fig. 1. Overview of the design of the study. M1 = first measurement, 1–8 weeks before expected delivery; M2 = second measurement, 2–4 weeks after expected delivery;
R = reminder, if needed.
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We also hypothesized that recovery, in terms of level of function-
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gestation. Women who planned to give birth by caesarean section
were excluded from the study but those who had an acute caesar-
ean section in advanced labor were included. Participants were
consecutively recruited by their midwife and informed consents
were obtained. Eighty-eight women answered the first question-
naire and eighty-two of those returned the second questionnaire
(response rate 93%). Only participants answering both question-
naires (n = 82) were included in the analyses. The mean age of
the sample was 29, 6; range 20–42.

The study was conducted according to current ethical principles
for clinical research stated in the Declaration of Helsinki (World
Medication Association, 1997) and was approved by the maternal
health care board in the county of Örebro.
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Participants answered two questionnaires; one before and one
after delivery. Items from several standardized self-report invento-
ries were included in the questionnaires. Background variables in-
cluded age, estimated and actual date of delivery, planned and
actual use of analgesics. The reliability and internal consistency
of the scales and items was assessed by calculating Cronbach’s al-
pha coefficient. Questionnaires were endorsed by midwives in
maternity health care and tested in a pilot study (N = 2). The wo-
men in the pilot study provided comments on how to improve
the questionnaires and were not included in the data analysis.

Pain catastrophizing: Pain catastrophizing was measured with
the Pain Catastrophizing Scale (PCS) (Sullivan et al., 1995), de-
signed to assess various dimensions of catastrophizing about pain.
The PCS consists of 13 statements describing various thoughts and
feelings that people may experience when they are in pain (e.g. ‘‘I
keep thinking how badly I want the pain to stop”, ‘‘There is nothing
I can do to stop the intensity of the pain”). Respondents were asked
to rank each statement on a five-point scale, with respect to the de-
gree to which they have these thoughts and feelings when they are

in pain (0 = not at all; 4 = all the time). In our study, the women
were asked to focus specifically on the thoughts they had about la-
bor pain. The PCS has been used in similar ways to measure catas-
trophizing about genital pain (Pukall et al., 2002). In the present
study the PCS had good internal consistency (a = 0.925). Catastro-
phizing about labor pain was measured before delivery.

Pain: The Present Pain Intensity scale, a part of McGill Pain
Questionnaire (MPQ) (Melzack, 1975), was used to assess antici-
pated and experienced labor pain. It is a six-point numerical scale
used for rating pain intensity (0 = none, 1 = mild, 2 = discomforting,
3 = distressing, 4 = horrible, 5 = excruciating). The MPQ is the most
commonly used measure of labor pain (Stockman and Altmaier,
2001).

Pain ratings were measured on two occasions; before (antici-
pated pain) and after delivery (experienced pain). On each occa-
sion, the women were asked to rate both the average and the
maximum pain during labor. Labor pain has been measured in sim-
ilar ways in earlier research (Lang et al., 2005). The average score of
the two items (average/maximum) was calculated for both occa-
sions (anticipated/experienced), respectively. The internal consis-
tency of the two items was good (a = 0.791 for anticipated pain
and a = 0.825 for experienced pain).

Physical recovery in ADL: To measure physical recovery after
delivery we assessed the level of functioning in Activities of Daily
Living (ADL). Most standardized instruments for measuring ADL
have been developed for chronic conditions, such as stroke or
chronic backpain (Buer and Linton, 2002). In our study the level
of functioning in ADL was defined as the degree to which the wo-
man estimated being able to do activities within the following,
three and seven days after delivery, compared to their level before
the pregnancy: Household chores (e.g. cleaning, cooking), personal
care (e.g. hygiene, getting dressed) and physical activities (e.g. tak-
ing walks, climbing the stairs, light exercising). Responses were gi-
ven on an index between 1 and 6 (1 = a lot worse than before
pregnancy, 6 = as good as, or better than, before pregnancy).

To obtain one score for physical recovery the average score for
the three questions was calculated for the two occasions respec-
tively. Cronbach’s alpha coefficients indicated good internal consis-
tency and high reliability for the items three days (a = 0.881) and
seven days (a = 0.894) after delivery.

Use of analgesics: To explore the planned and actual use of anal-
gesics during labor, two items were employed: ‘‘Do you plan to use
analgesics?” (before delivery) and ‘‘Did you use analgesics during
delivery?” (after delivery). For both items the answers ‘‘yes” or
‘‘no” were given. Participants were also asked to write down the
type of analgesics planned and actually used.

2.4. Procedure

Midwifes in maternal health services provided the participants
with information about the study, a consent form, the first ques-
tionnaire and a pre-paid envelope to return the questionnaire.
The follow up questionnaire was mailed one week after the date

Fig. 1. Overview of the design of the study. M1 = first measurement, 1–8 weeks before expected delivery; M2 = second measurement, 2–4 weeks after expected delivery;
R = reminder, if needed.
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of estimated delivery (see Fig. 1). Women completed the first ques-
tionnaire some time between the 34th and 41st week of their preg-
nancy, and the second 2–4 weeks after delivery. If no response was
obtained within 2 weeks, a reminder phone-call was made.

Based on their PCS scores, a median-split divided the partici-
pants into two groups; catastrophizers and non-catastrophizers.
PCS has been used similarly in previous studies (Sullivan et al.,
1997; Sullivan and Neish, 1999).

2.5. Data analysis

To evaluate the data, descriptive statistics were calculated and
distributions checked. To explore the differences between groups,
comparisons of the means were made with independent t-tests
for the variables anticipated labor pain, experienced labor pain
and physical recovery at three and seven days after delivery. Since
four t-tests were employed, a Bonferoni correction for multiple
tests was made, requiring p < .0125 for statistical significance.

Statistical analyses were performed with SPSS 14.0. Missing val-
ues were estimated by calculating the mean score for the scale
used.

3. Results

3.1. Pain catastrophizing

Table 1 displays mean and median scores for the PCS. The med-
ian for the whole group (20) was used to classify the participants as
catastrophizers or non-catastrophizers.

Of the drop-outs (i.e. the six women who did not return the sec-
ond questionnaire), five scored above the median on the PCS
(catastrophizers), and one scored below the median (non-
catastrophizer).

3.2. Group characteristics

As shown in Table 2, there were no marked differences between
catastrophizing and non-catastrophizing women regarding age,
number of women giving birth by acute caesarean sections or
use of analgesics during the delivery.

3.3. Pain

Table 3 displays anticipated and experienced pain intensity for
pain catastrophizers and non-catastrophizers (0 = none, 5 = excru-
ciating). As can be seen, catastrophizing women rated their pain as
significantly higher than non-catastrophizers on both occasions.
The magnitude of the differences is large in anticipated pain (Co-
hens d = 1.17) and moderate in experienced pain (Cohens d = .74).

3.4. Physical recovery after delivery

Fig. 2 displays recovery in terms of level of functioning in activ-
ities of daily living (ADL) after childbirth for pain catastrophizers

and non-catastrophizers (1 = a lot worse than before the preg-
nancy, 6 = as good as, or better than, before the pregnancy).

As illustrated in Fig. 2, non-catastrophizers rated their ADL
function significantly higher than catastrophizers at three days
[M = 2.53, SD = 1.13; M = 3.59, SD = 1.38; t(80) = 3.76, p = .00] and
at seven days [M = 3.58, SD = 1.21; M = 4.71, SD = 1.07;
t(80) = 4.49, p = .00] after delivery. The magnitude of the differ-
ences in recovery is large after three days (Cohens d = .83) as well
as after seven days (Cohens d = .99).

4. Discussion

This study was designed to investigate how pain catastrophiz-
ing is associated with labor pain and physical recovery after child-
birth. We found that women who catastrophized about labor pain
anticipated and experienced more pain than non-catastrophizers,
supporting our first hypothesis. The second hypothesis was also

Table 1
Scores on the Pain Catastrophizing Scale (PCS)

PCS – total PC NPC

N 82 38 44
Median 20 25.50 13
M (SD) 19.57 (9.46) 27.92 (5.57) 12.36 (5.22)
Min 2 21 2
Max 40 40 20

Note. Maximum score on the PCS is 52. PC = pain catastrophizers; NPC = non-pain
catastrophizers.
M = mean; SD = standard deviation; Min = minimum score; Max = maximum score.

Table 2
Background variables and use of analgesics

PC
(n = 38)

NPC
(n = 44)

Age, M (SD) 29.6 29.7
Acute caesarean sections, number 3 5
Duration of labor 11.9 14.6
Planned to use analgesics, yes/no/no answer 32/1/5 40/2/2
Actual use of analgesics, yes/no 36/2 43/1
Use of epidural analgesia, number 23 26
Use of natural/light analgesia (e.g. laughing gas,

acupuncture), number
11 14

Use of opiate analgesic drugs (e.g. morphine), number 2 3

M = mean; SD = standard deviation; PC = pain catastrophizers; NPC = non-pain
catastrophizers.

Table 3
Comparison of pain intensity in catastrophizing and non-catastrophizing women.
N = 82 (scale 0–5)

PC (n = 38) M (SD) NPC (n = 44) M (SD) T (df)

Anticipated pain 3.79 (0.59) 3.06 (0.65) �5.32* (80)
Experienced pain 3.68 (0.73) 3.09 (0.88) �3.33* (80)

M = mean; SD = standard deviation; df = degrees of freedom; PC = pain catastro-
phizers; NPC = non-pain catastrophizers.
Note: The same basic results were obtained using the non-parametric Mann
Whitney U-test.
* p < .0125.
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Fig. 2. Recovery in level of functioning in activities of daily living (ADL) in
catastrophizing and non-catastrophizing women. N = 82 (scale 1–6). Note. This
relation remained the same even after controlling for pain experienced during the
week after delivery in a hierarchical multiple regression analysis.

314 I.K. Flink et al. / European Journal of Pain 13 (2009) 312–316

supported; non-catastrophizers rated their recovery after child-
birth better than catastrophizers.

These findings replicate and expand findings from earlier stud-
ies, mostly carried out in populations with chronic and pathologi-
cal pain, where catastrophizing has been associated with
heightened pain (Sullivan et al., 2001, 1995) and reduced involve-
ment in daily activities (Keefe et al., 1989). In this study, we found
the same associations for pain associated with childbirth. Thus, de-
spite the positive facets of childbirth (e.g. a new life), the relation
between catastrophizing and pain outcomes was comparable with
other pain situations.

Furthermore, our study provided an opportunity to observe
catastrophizing women over time, as catastrophizing was mea-
sured when the women were pregnant and outcomes were mea-
sured a number of weeks later, after the child was born. In this
way, the present study contributes to the growing amount of pro-
spective research that has emerged recently within the area (Pica-
vet et al., 2002; Severeijns et al., 2005).

The results may be explained by the fear-avoidance model of
pain. According to this model, pain experience is influenced by a
range of emotional, cognitive, biological and behavioural factors
(Vlaeyen and Linton, 2000). The central idea is that some individu-
als tend to interpret pain stimuli as threatening, which generates
catastrophic thoughts, tension, vigilance, fear of pain and attempts
to avoid the pain. The model was elaborated to describe the devel-
opment of chronic pain but there is also some evidence that some
pain-free individuals may have a tendency to harbour fear-avoid-
ance beliefs, which become activated when they approach pain
(Buer and Linton, 2002). Applied to the present study, women with
this tendency may interpret labor pain as menacing, which evokes
catastrophizing thoughts. They may then focus their attention on
the pain, leading to an overestimation of its intensity (i.e. they
anticipate more pain) and an underestimation of their own coping
abilities. In the model, this vigilance is associated with increased
muscle tension which may also increase pain intensity, and induce
attempts to avoid the pain. Catastrophizing has indeed been posi-
tively associated with tendencies to avoid pain during delivery
(Van den Bussche et al., 2007). In our study, the women also
seemed to show a tendency to avoid certain movements after
childbirth, resulting in a slower resumption of daily activities; i.e.
walking, cooking and personal hygiene. Thus, our results indicate
that the fear-avoidance model may also be relevant to the pain
of childbirth.

Our findings may be viewed in relation to the increasing num-
ber of women requiring caesarean sections because of fear of child-
birth (Wax et al., 2004). About 6–11% of the pregnant women in
the industrialized countries suffer from this fear (Saisto and Hal-
mesmäki, 2003; Waldenström et al., 2006). Fear of pain during
delivery is one of the most common reasons for fear of childbirth
(Eriksson et al., 2006; Sjögren, 1997; Geissbuehler and Eberhard,
2002). Also, fear of childbirth has been found to be related to a low-
er pain threshold (Saisto et al., 2001). Our findings provide a possi-
ble explanation for these relationships. Although fear was not
measured in the present study, it is conceivable that catastrophiz-
ing women also have fear of pain. However, while catastrophizing
and fear of pain are overlapping constructs, catastrophizing has
been found to provide a unique predictor for pain, beyond fear
per se (Sullivan et al., 2004). Therefore, catastrophizing may act
as a mediator, explaining fear of childbirth and a lower pain
threshold among these women.

Both groups of women in this study managed to predict the le-
vel of pain they later experienced during delivery. This contradicts
earlier findings, where women who were giving birth for the first
time underestimated the actual pain experienced during childbirth
(Fridh and Gaston-Johansson, 1990; Paech, 1991; Waldenström,
1999). On the other hand, catastrophizers have been found to exag-

gerate the menace of pain, while understating their own capacity
to handle the situation (Sullivan et al., 2001). However, in the pres-
ent study both catastrophizers and non-catastrophizers had a fairly
realistic picture of how intense their pain would actually be.

Catastrophizing may be an important indicator for identifying
mothers who may have difficulties with labor and recovery after
delivery. This coincides with earlier studies, where catastrophizing
has been found to predict heightened pain intensity and activity
intolerance in pain-free individuals (Sullivan et al., 2002). How-
ever, even though catastrophizing preceded childbirth in our study,
this does not necessarily infer a causal relationship between catas-
trophizing and outcomes.

The limitations of this study need to be considered. First,
although the response rate was high in comparison with other
studies about related topics (Van den Bussche et al., 2007), a sub-
stantial proportion of women giving birth in the county during this
period were unable to participate because the questionnaires were
only accessible in Swedish. This leads to a possible selection bias
which might have influenced our results, as immigrant women
make up about 10% of the women living in the county. Second,
all measures used were subjective self-report inventories. A more
objective measurement for rating physical recovery would have
been appropriate, since the identified differences may be due to
reporting differences rather than physical, i.e. the catastrophizers
only rate their level of functioning as lower than the non-catastro-
phizers. One factor that may have influenced the rating is changes
in cognition and mood that many women experience during late
pregnancy and shortly after childbirth (Russell et al., 2001). Third,
because there are large individual differences in labor pain, other
factors may be influencing our results. One major determinant is
prior births (Melzack, 1993). To minimize the impact of earlier
experiences, possibly affecting both catastrophizing and pain, only
women giving birth for the first time participated in the study. An-
other influencing factor is use of methods to relieve the pain. How-
ever, there were no marked differences between catastrophizing
and non-catastrophizing women in use of analgesics. This repli-
cates earlier findings where no difference was found between
catastrophizers and non-catastrophizers in use of epidural analge-
sia (Van den Bussche et al., 2007), one of the most widespread and
effective methods for relief of labor pain (Capogna et al., 1996).

Other medical factors (e.g. use of oxytocin/syntocinon) are
important in relation to childbirth and postpartum recovery and
may have influenced our results. However, since the main focus
of this study was women’s experiences, we focused on their self-
reports on standardized questionnaires. Fourth, among the women
who did not answer the second questionnaire, five out of six were
catastrophizers, and we do not know how this might have influ-
enced the results. Fifth, the distinction between statistical and clin-
ical significance should be addressed. The differences identified in
this study have moderate to large effect sizes. Further studies are
required to understand the impact of the findings in a clinical
setting.

In this first study, pain catastrophizing was clearly associated
with a heightened labor pain experience and a lower level of
resumption of activities after childbirth. These findings suggest
possibilities for identifying pregnant women with high levels of
catastrophizing during the third trimester, for instance by using
screening questionnaires. If further research confirms the role of
catastrophizing in this group the next challenge will be to develop
adequate interventions. In other populations, cognitive-behav-
ioural therapy (CBT) is a successful method of treating catastro-
phizing and encourages better adjustment to pain (Keefe et al.,
1990; Sullivan et al., 2001). One potential path is to investigate if
CBT-techniques (e.g. imaginary exposure, cognitive restructuring)
could be adapted as an early intervention for women who catastro-
phize about their labor pain. Hopefully, appropriate interventions
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supported; non-catastrophizers rated their recovery after child-
birth better than catastrophizers.

These findings replicate and expand findings from earlier stud-
ies, mostly carried out in populations with chronic and pathologi-
cal pain, where catastrophizing has been associated with
heightened pain (Sullivan et al., 2001, 1995) and reduced involve-
ment in daily activities (Keefe et al., 1989). In this study, we found
the same associations for pain associated with childbirth. Thus, de-
spite the positive facets of childbirth (e.g. a new life), the relation
between catastrophizing and pain outcomes was comparable with
other pain situations.

Furthermore, our study provided an opportunity to observe
catastrophizing women over time, as catastrophizing was mea-
sured when the women were pregnant and outcomes were mea-
sured a number of weeks later, after the child was born. In this
way, the present study contributes to the growing amount of pro-
spective research that has emerged recently within the area (Pica-
vet et al., 2002; Severeijns et al., 2005).

The results may be explained by the fear-avoidance model of
pain. According to this model, pain experience is influenced by a
range of emotional, cognitive, biological and behavioural factors
(Vlaeyen and Linton, 2000). The central idea is that some individu-
als tend to interpret pain stimuli as threatening, which generates
catastrophic thoughts, tension, vigilance, fear of pain and attempts
to avoid the pain. The model was elaborated to describe the devel-
opment of chronic pain but there is also some evidence that some
pain-free individuals may have a tendency to harbour fear-avoid-
ance beliefs, which become activated when they approach pain
(Buer and Linton, 2002). Applied to the present study, women with
this tendency may interpret labor pain as menacing, which evokes
catastrophizing thoughts. They may then focus their attention on
the pain, leading to an overestimation of its intensity (i.e. they
anticipate more pain) and an underestimation of their own coping
abilities. In the model, this vigilance is associated with increased
muscle tension which may also increase pain intensity, and induce
attempts to avoid the pain. Catastrophizing has indeed been posi-
tively associated with tendencies to avoid pain during delivery
(Van den Bussche et al., 2007). In our study, the women also
seemed to show a tendency to avoid certain movements after
childbirth, resulting in a slower resumption of daily activities; i.e.
walking, cooking and personal hygiene. Thus, our results indicate
that the fear-avoidance model may also be relevant to the pain
of childbirth.

Our findings may be viewed in relation to the increasing num-
ber of women requiring caesarean sections because of fear of child-
birth (Wax et al., 2004). About 6–11% of the pregnant women in
the industrialized countries suffer from this fear (Saisto and Hal-
mesmäki, 2003; Waldenström et al., 2006). Fear of pain during
delivery is one of the most common reasons for fear of childbirth
(Eriksson et al., 2006; Sjögren, 1997; Geissbuehler and Eberhard,
2002). Also, fear of childbirth has been found to be related to a low-
er pain threshold (Saisto et al., 2001). Our findings provide a possi-
ble explanation for these relationships. Although fear was not
measured in the present study, it is conceivable that catastrophiz-
ing women also have fear of pain. However, while catastrophizing
and fear of pain are overlapping constructs, catastrophizing has
been found to provide a unique predictor for pain, beyond fear
per se (Sullivan et al., 2004). Therefore, catastrophizing may act
as a mediator, explaining fear of childbirth and a lower pain
threshold among these women.

Both groups of women in this study managed to predict the le-
vel of pain they later experienced during delivery. This contradicts
earlier findings, where women who were giving birth for the first
time underestimated the actual pain experienced during childbirth
(Fridh and Gaston-Johansson, 1990; Paech, 1991; Waldenström,
1999). On the other hand, catastrophizers have been found to exag-

gerate the menace of pain, while understating their own capacity
to handle the situation (Sullivan et al., 2001). However, in the pres-
ent study both catastrophizers and non-catastrophizers had a fairly
realistic picture of how intense their pain would actually be.

Catastrophizing may be an important indicator for identifying
mothers who may have difficulties with labor and recovery after
delivery. This coincides with earlier studies, where catastrophizing
has been found to predict heightened pain intensity and activity
intolerance in pain-free individuals (Sullivan et al., 2002). How-
ever, even though catastrophizing preceded childbirth in our study,
this does not necessarily infer a causal relationship between catas-
trophizing and outcomes.

The limitations of this study need to be considered. First,
although the response rate was high in comparison with other
studies about related topics (Van den Bussche et al., 2007), a sub-
stantial proportion of women giving birth in the county during this
period were unable to participate because the questionnaires were
only accessible in Swedish. This leads to a possible selection bias
which might have influenced our results, as immigrant women
make up about 10% of the women living in the county. Second,
all measures used were subjective self-report inventories. A more
objective measurement for rating physical recovery would have
been appropriate, since the identified differences may be due to
reporting differences rather than physical, i.e. the catastrophizers
only rate their level of functioning as lower than the non-catastro-
phizers. One factor that may have influenced the rating is changes
in cognition and mood that many women experience during late
pregnancy and shortly after childbirth (Russell et al., 2001). Third,
because there are large individual differences in labor pain, other
factors may be influencing our results. One major determinant is
prior births (Melzack, 1993). To minimize the impact of earlier
experiences, possibly affecting both catastrophizing and pain, only
women giving birth for the first time participated in the study. An-
other influencing factor is use of methods to relieve the pain. How-
ever, there were no marked differences between catastrophizing
and non-catastrophizing women in use of analgesics. This repli-
cates earlier findings where no difference was found between
catastrophizers and non-catastrophizers in use of epidural analge-
sia (Van den Bussche et al., 2007), one of the most widespread and
effective methods for relief of labor pain (Capogna et al., 1996).

Other medical factors (e.g. use of oxytocin/syntocinon) are
important in relation to childbirth and postpartum recovery and
may have influenced our results. However, since the main focus
of this study was women’s experiences, we focused on their self-
reports on standardized questionnaires. Fourth, among the women
who did not answer the second questionnaire, five out of six were
catastrophizers, and we do not know how this might have influ-
enced the results. Fifth, the distinction between statistical and clin-
ical significance should be addressed. The differences identified in
this study have moderate to large effect sizes. Further studies are
required to understand the impact of the findings in a clinical
setting.

In this first study, pain catastrophizing was clearly associated
with a heightened labor pain experience and a lower level of
resumption of activities after childbirth. These findings suggest
possibilities for identifying pregnant women with high levels of
catastrophizing during the third trimester, for instance by using
screening questionnaires. If further research confirms the role of
catastrophizing in this group the next challenge will be to develop
adequate interventions. In other populations, cognitive-behav-
ioural therapy (CBT) is a successful method of treating catastro-
phizing and encourages better adjustment to pain (Keefe et al.,
1990; Sullivan et al., 2001). One potential path is to investigate if
CBT-techniques (e.g. imaginary exposure, cognitive restructuring)
could be adapted as an early intervention for women who catastro-
phize about their labor pain. Hopefully, appropriate interventions
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developed in collaboration with midwives may reduce women’s
pain perception during labor and hasten their recovery
postpartum.
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a b s t r a c t

This investigation was an initial attempt to explore psychological factors that might help or hinder the
effect of exposure in vivo for patients with musculoskeletal pain and pain-related fear. The study was
based on data from a randomized-controlled trial for patients with non-specific spinal pain (Linton
et al., 2008).
First, catastrophizing, anxiety, and depression were studied as possible treatment moderators. We

found evidence that catastrophizing was a moderator of treatment outcome in exposure. When further
exploring the nature of the relationship between catastrophizing and outcome, the results showed that
the exposure was effective only for patients with low or moderate levels of catastrophizing. High catastr-
ophizers did not improve from the treatment. On the other hand, anxiety was a general predictor of poor
outcome, and not a specific moderator of outcome in exposure. In contrast, depression was not signifi-
cantly related to outcome.
Next, patients were divided into high change participants and low change participants based on their

improvement in disability after treatment in order to investigate the change in psychological variables
during treatment. Descriptive data indicated that high change participants had large improvements
across treatment on depression, anxiety, catastrophizing, and fear-avoidance beliefs whereas low change
participants virtually did not change at all on these variables across treatment.
These findings denote that catastrophizing is a moderator of treatment outcome in exposure whereas

several psychological variables might be important for the treatment process.
� 2010 European Federation of International Association for the Study of Pain Chapters. Published by

Elsevier Ltd. All rights reserved.

1. Introduction

Exposure in vivo is a novel treatment approach for patients with
musculoskeletal pain (MSP) and high levels of pain-related fear.
Fear and subsequent avoidance of activities are key factors that
may perpetuate pain and dysfunction in a subgroup of patients,
as proposed in the fear-avoidance model (Vlaeyen and Linton,
2000). Several studies have indeed shown that exposure is effective
for reducing fear, catastrophic thoughts, disability and pain in
these patients (Vlaeyen et al., 2001; Boersma et al., 2004; de Jong
et al., 2005; Leeuw et al., 2008; Linton et al., 2008; Woods and
Asmundson, 2008). A recent review concluded that exposure is
the treatment of choice for patients with pain-related fear (Lohn-
berg, 2007). This conclusion was based on the first studies of expo-
sure which showed promising effects in replicated single-case
experimental studies (Vlaeyen et al., 2001, 2002a, 2002b; Linton
et al., 2002; Boersma et al., 2004; de Jong et al., 2005). However,
one of these studies noted substantial individual differences in

how well the patients responded to the treatment (Boersma
et al., 2004).

Recently, four RCTs further examined the effect of exposure
in vivo for patients with MSP, and the effects were not as impres-
sive as those reported in earlier studies (George et al., 2008; Leeuw
et al., 2008; Linton et al., 2008; Woods and Asmundson, 2008).
Exposure resulted in moderate to large effect sizes for reducing
pain-related fear, catastrophizing, disability, and pain. But when
compared to other commonly used treatments, the effects were
more modest (George et al., 2008; Leeuw et al., 2008; Woods and
Asmundson, 2008). While the unclear results may partly due to a
lack of power due to small samples, a more compelling explana-
tion, which indeed has been noticed (Linton et al., 2008), is that
some patients respond better to exposure than others. Conse-
quently, the effect of exposure might be suppressed by moderating
factors (Baron and Kenny, 1986; Vlaeyen and Morley, 2005).

One hypothesis has been that patients with high levels of pain-
related fear would benefit most from exposure, but data have
failed to support this (George et al., 2008; Leeuw et al., 2008). In
cognitive behavioral treatment packages for MSP, where exposure
is not included, high catastrophizing, anxiety, and depression have

1090-3801/$36.00 � 2010 European Federation of International Association for the Study of Pain Chapters. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.ejpain.2010.02.003
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instead been linked to poor outcome (McCracken and Turk, 2002;
Turner et al., 2007). However, how these factors relate to outcome
in exposure has not yet been studied.

This secondary analysis of an RCT on the effectiveness of expo-
sure treatment has two aims. The main aim is to study possible
moderators of outcome in exposure in vivo. Catastrophizing, anxi-
ety, and depression will be explored as possible moderators of the
treatment effect. Pain-related fear will not be included, as only
fearful patients participated. The second aim, which has a more
exploratory character, is to study changes in psychological vari-
ables during treatment for patients who improve in disability after
treatment as compared to those who do not improve, to get an
indication of what helps or hinders treatment success.

2. Method

2.1. Overview of the design

This study is based on data from a randomized-controlled trial
for patients with non-specific spinal pain (Linton et al., 2008).
The purpose was to study the effects of exposure in vivo for pain
patients with pain-related fear and disability as an addition to their
usual medical treatment. Fig. 1 presents an overview of the design
of the study. After randomization, all participants filled out pretest
1. The exposure group then received exposure treatment and the
waiting-list continued usual treatment. After a median of
14 weeks, the waiting-list participants completed pretest 2 and
subsequently received exposure. All participants completed the
posttest immediately after treatment and the follow-up three
months later. The study was approved by the Örebro University
Hospital’s Board of Research Ethics.

2.2. Participants

Participants were recruited through local primary care facilities
and via advertisements in local newspapers and National Insurance
Authority offices. The inclusion criteria were: (1) 18–60 years old,
(2) disabling spinal pain, (3) current or previous (within the last
3 months) sick leave, (4) substantial levels of pain-related fear
(TSK > 35), and (5) no red flags, e.g. fractures or infections
(Nachemson and Jonsson, 2000). Two hundred and twenty three
people fulfilled the initial criteria and were mailed a baseline ques-
tionnaire. Forty six returned the questionnaire within the limit of
3 weeks, fulfilled the inclusion criteria, and were randomized to
exposure (N = 21) or to the waiting list (N = 25). Four of the wait-
ing-list participants did not complete the second pretest (pretest
2). In addition, 16 participants did not complete the posttest (expo-
sure group, N = 8; waiting list, N = 8), and three did not answer the
follow-up. Analyses showed that non-completers and completers
did not significantly differ on background variables (age, gender,

nationality, and work status), pain characteristics (intensity, dura-
tion, and location), disability, and psychological variables (pain-re-
lated fear and catastrophizing). For a description of reasons for
non-completion, see the original study (Linton et al., 2008).

2.3. Treatment

The treatment was based on the exposure protocol developed
by Vlaeyen and colleagues (Vlaeyen et al., 2004). Four clinical psy-
chologists, with support from a physiotherapist, administered the
treatment which consisted of 13–15 individual sessions including
assessment, psychoeducation, and graded exposure training
in vivo. Goals were developed, consisting of activities that usually
are carried out in daily life, e.g. playing with the children or carry-
ing bags from the store. During the exposure, the patients gradu-
ally confronted feared movements, e.g. lifting, bending, and
twisting, in order to decrease fear and to reach the patients’ goals.
Between the sessions, the patients completed homework that
incorporated the movements into activities at home or at work.
For a detailed description of the treatment, see the original study
(Linton et al., 2008).

2.4. Measures

Swedish versions of all questionnaires were used.

2.4.1. Background variables and pain characteristics
Questions from the Örebro Musculoskeletal Pain Screening

Questionnaire (ÖMPSQ) (Linton and Boersma, 2003) were used to
assess background variables (age, gender, and sick leave) and pain
characteristics (intensity, location, and duration).

2.4.2. Disability
The Quebec Back Pain Disability Scale (QBPDS) (Kopec et al.,

1995) was used to assess level of functioning in daily activities
(e.g. walking, get dressed). In the QBPDS, the responders are asked
how difficult it is to perform 20 different activities with their cur-
rent pain (e.g. climb stairs, walk 300–400 m, carry two bags of
food). The answers are given on a six-point scale (0 = not difficult
at all; 5 = impossible to do). The QBPDS have shown sufficient
validity and reliability (Kopec et al., 1995).

2.4.3. Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) (Zigmond

and Snaith, 1983) was used to assess anxiety and depression. The
HADS consists of 14 statements reflecting common symptoms of
anxiety (e.g. ‘‘I feel tense or ‘wound up’”) and depression (e.g. ‘‘I
have lost interest in my appearance”). The responders rate to what
degree they agree with the statements on a four-point scale
(0 = not at all; 3 = very much indeed). The HADS has sound

Exposure
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Pretest 1 Exposure Posttest Follow-up

Waiting-
list
group

Pretest 1 Pretest 2 Exposure Posttest Follow-up

Assessment 1 Assessment 2 Assessment 3 Follow-up
assessment

Fig. 1. Overview of the design of the study.
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psychometric properties, including the Swedish version (Herr-
mann, 1997; Lisspers et al., 1997; Bjelland et al., 2002).

2.4.4. Pain catastrophizing
The pain catastrophizing scale (PCS) (Sullivan et al., 1995) was

used to assess pain-related catastrophic thoughts. The PCS reflects
13 thoughts and feelings that may arise when people have pain
(e.g. ‘‘I keep thinking about how much it hurts”, ‘‘There is nothing
I can do to reduce the intensity of the pain”). The answers are given
on a five-point scale, where the respondents rate to what extent
they have these thoughts and feelings when experiencing pain
(0 = not at all; 4 = all the time). The PCS has been shown to have
good psychometric properties (Sullivan et al., 1995).

2.4.5. Fear-avoidance beliefs
The Tampa Scale of Kinesiophobia (TSK) (Kori et al., 1990) was

used to assess fear-avoidance beliefs. The TSK consists of 17 state-
ments (e.g. ‘‘Simply being careful that I do not make anything
worse is the safest thing I can do to prevent my pain from worsen-
ing”). The respondents are asked to what extent they agree with
the statement on a four-point scale (1 = strongly disagree;
4 = strongly agree). The questionnaire has shown good validity
and reliability, including the Swedish version (Vlaeyen et al.,
1995; Goubert et al., 2004; Lundberg et al., 2004; Roelofs et al.,
2004).

2.5. Statistical analyses

In order to address the question of possible treatment modera-
tors, data from both the exposure group and the waiting-list group
were used in the analyses (exposure group, N = 13, pretest 1 and
posttest; waiting-list group, N = 21, pretests 1 and 2). Three multi-
ple regression analyses were conducted for catastrophizing, anxi-
ety, and depression, respectively, according to recommendations
for investigation of moderational effects (Baron and Kenny, 1986;
Holmbeck, 2002). To test whether pretreatment levels of the
psychological variables moderated the effect of treatment on
disability, an interaction term was created for each psychological
variable (group � psychological variable). The interaction term
was added to the main variables, and if it turned out to be
significant while the main variables were included in the model,
this would indicate moderation. Subsequently, the nature of the
significant interactions was explored with simple regressions, for
participants with high and low levels of the psychological variable
separately.

To reduce multicollinearity between the independent variable
and the interaction variable, the variables were centered prior to
the analyses.

In order to tackle the second aim, i.e. to explore changes during
treatment for patients who improved on disability as compared to
those who did not, only data from the participants that completed
the exposure treatment were used (exposure group, N = 13, pretest
1 and posttest; waiting-list group, N = 13, pretest 2 and posttest).
In these analyses, all participants were treated as one group and
no distinction was made between the exposure group and the
waiting list. Data was missing for one participant on the posttest
ratings of disability. Consequently, this participant was not in-
cluded in the analyses. The participants were divided into two
groups (high change participants, HCP and low change participants,
LCP), based on a median-split on the percentage disability change
from pretest to posttest. The median change was an improvement
of 18%. Those who scored above the median (disability decreased
more than 18%) were classified as HCP, and those who scored be-
low the median (disability decreased less than 18%) were classified
as LCP. To study changes in psychological variables during treat-
ment for HCP and LCP, descriptive statistics were calculated for

posttest and follow-up on disability, depression, anxiety, catastro-
phizing, and fear-avoidance beliefs, and percentage change in these
variables from pretest to posttest. Because of the small number of
participants, it was not tested whether the differences were statis-
tically significant.

Statistical analyses were performed with SPSS 16.0. Missing val-
ues were estimated by calculating the mean score for the scale.

3. Results

3.1. Group characteristics

As shown in Table 1, there were no marked differences between
participants in the exposure group and the waiting-list group on
background variables. The groups were similar regarding age,
nationality and gender. They were also similar on pain characteris-
tics. There was a significant difference between the groups on sick
listing, where the exposure group had more days of sick listing
than the waiting-list group (v2 = 4.2; df = 1; p = .04).

3.2. Treatment moderators

Multiple regression analyses were performed to investigate
whether improvement on disability was moderated by pretreat-
ment levels of catastrophizing, anxiety, and depression respec-
tively. As can be seen in Table 2, of the interaction terms that
were entered, the interaction between catastrophizing and group
was the only one that turned out to be significant over and above
the main effects. This implies that the effect of exposure was signif-
icantly different depending on the patients’ levels of catastrophiz-
ing, whereas in the waiting-list group catastrophizing was not a
predictor of outcome. In other words, catastrophizing was a mod-
erator of treatment outcome in the exposure group. In the analysis
that investigated anxiety as a possible moderator, only the main ef-
fects were significant, meaning that in this sample anxiety was a
general predictor of poor outcome for both the exposure group
and the waiting-list group. In the analysis that investigated depres-
sion as a possible moderator, neither main effects nor the interac-
tion effect was significant, suggesting that depression was not
significantly related to outcome.

To further explore the nature of the significant interaction, the
participants were divided into high and low catastrophizers based

Table 1
Background variables for participants in the exposure group and the waiting-list
group.

Exposure group
(n = 13)

Waiting-list group
(n = 21)

Age, M (SD) 46 (9.9) 49 (7.3)
Pain intensity, M (SD) 6.5 (1.1) 6.3 (1.5)
Gender, women/men (%) 62/38 48/52

Pain location (more than one location possible)
Neck (%) 77 91
Shoulder (%) 62 76
Upper back (%) 54 62
Lower back (%) 77 76

Pain duration
<3 months (Acute) (%) 0 0
3–12 months (Subacute)

(%)
17 24

>12 months (Chronic) (%) 83 76

Sick listing last 12 monthsa

1–180 days (%) 31 67
180–365 days (%) 69 33

a Note: There was a significant difference between the exposure group and the
waiting-list group on sick listing.
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instead been linked to poor outcome (McCracken and Turk, 2002;
Turner et al., 2007). However, how these factors relate to outcome
in exposure has not yet been studied.

This secondary analysis of an RCT on the effectiveness of expo-
sure treatment has two aims. The main aim is to study possible
moderators of outcome in exposure in vivo. Catastrophizing, anxi-
ety, and depression will be explored as possible moderators of the
treatment effect. Pain-related fear will not be included, as only
fearful patients participated. The second aim, which has a more
exploratory character, is to study changes in psychological vari-
ables during treatment for patients who improve in disability after
treatment as compared to those who do not improve, to get an
indication of what helps or hinders treatment success.

2. Method

2.1. Overview of the design

This study is based on data from a randomized-controlled trial
for patients with non-specific spinal pain (Linton et al., 2008).
The purpose was to study the effects of exposure in vivo for pain
patients with pain-related fear and disability as an addition to their
usual medical treatment. Fig. 1 presents an overview of the design
of the study. After randomization, all participants filled out pretest
1. The exposure group then received exposure treatment and the
waiting-list continued usual treatment. After a median of
14 weeks, the waiting-list participants completed pretest 2 and
subsequently received exposure. All participants completed the
posttest immediately after treatment and the follow-up three
months later. The study was approved by the Örebro University
Hospital’s Board of Research Ethics.

2.2. Participants

Participants were recruited through local primary care facilities
and via advertisements in local newspapers and National Insurance
Authority offices. The inclusion criteria were: (1) 18–60 years old,
(2) disabling spinal pain, (3) current or previous (within the last
3 months) sick leave, (4) substantial levels of pain-related fear
(TSK > 35), and (5) no red flags, e.g. fractures or infections
(Nachemson and Jonsson, 2000). Two hundred and twenty three
people fulfilled the initial criteria and were mailed a baseline ques-
tionnaire. Forty six returned the questionnaire within the limit of
3 weeks, fulfilled the inclusion criteria, and were randomized to
exposure (N = 21) or to the waiting list (N = 25). Four of the wait-
ing-list participants did not complete the second pretest (pretest
2). In addition, 16 participants did not complete the posttest (expo-
sure group, N = 8; waiting list, N = 8), and three did not answer the
follow-up. Analyses showed that non-completers and completers
did not significantly differ on background variables (age, gender,

nationality, and work status), pain characteristics (intensity, dura-
tion, and location), disability, and psychological variables (pain-re-
lated fear and catastrophizing). For a description of reasons for
non-completion, see the original study (Linton et al., 2008).

2.3. Treatment

The treatment was based on the exposure protocol developed
by Vlaeyen and colleagues (Vlaeyen et al., 2004). Four clinical psy-
chologists, with support from a physiotherapist, administered the
treatment which consisted of 13–15 individual sessions including
assessment, psychoeducation, and graded exposure training
in vivo. Goals were developed, consisting of activities that usually
are carried out in daily life, e.g. playing with the children or carry-
ing bags from the store. During the exposure, the patients gradu-
ally confronted feared movements, e.g. lifting, bending, and
twisting, in order to decrease fear and to reach the patients’ goals.
Between the sessions, the patients completed homework that
incorporated the movements into activities at home or at work.
For a detailed description of the treatment, see the original study
(Linton et al., 2008).

2.4. Measures

Swedish versions of all questionnaires were used.

2.4.1. Background variables and pain characteristics
Questions from the Örebro Musculoskeletal Pain Screening

Questionnaire (ÖMPSQ) (Linton and Boersma, 2003) were used to
assess background variables (age, gender, and sick leave) and pain
characteristics (intensity, location, and duration).

2.4.2. Disability
The Quebec Back Pain Disability Scale (QBPDS) (Kopec et al.,

1995) was used to assess level of functioning in daily activities
(e.g. walking, get dressed). In the QBPDS, the responders are asked
how difficult it is to perform 20 different activities with their cur-
rent pain (e.g. climb stairs, walk 300–400 m, carry two bags of
food). The answers are given on a six-point scale (0 = not difficult
at all; 5 = impossible to do). The QBPDS have shown sufficient
validity and reliability (Kopec et al., 1995).

2.4.3. Anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) (Zigmond

and Snaith, 1983) was used to assess anxiety and depression. The
HADS consists of 14 statements reflecting common symptoms of
anxiety (e.g. ‘‘I feel tense or ‘wound up’”) and depression (e.g. ‘‘I
have lost interest in my appearance”). The responders rate to what
degree they agree with the statements on a four-point scale
(0 = not at all; 3 = very much indeed). The HADS has sound
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Fig. 1. Overview of the design of the study.
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psychometric properties, including the Swedish version (Herr-
mann, 1997; Lisspers et al., 1997; Bjelland et al., 2002).

2.4.4. Pain catastrophizing
The pain catastrophizing scale (PCS) (Sullivan et al., 1995) was

used to assess pain-related catastrophic thoughts. The PCS reflects
13 thoughts and feelings that may arise when people have pain
(e.g. ‘‘I keep thinking about how much it hurts”, ‘‘There is nothing
I can do to reduce the intensity of the pain”). The answers are given
on a five-point scale, where the respondents rate to what extent
they have these thoughts and feelings when experiencing pain
(0 = not at all; 4 = all the time). The PCS has been shown to have
good psychometric properties (Sullivan et al., 1995).

2.4.5. Fear-avoidance beliefs
The Tampa Scale of Kinesiophobia (TSK) (Kori et al., 1990) was

used to assess fear-avoidance beliefs. The TSK consists of 17 state-
ments (e.g. ‘‘Simply being careful that I do not make anything
worse is the safest thing I can do to prevent my pain from worsen-
ing”). The respondents are asked to what extent they agree with
the statement on a four-point scale (1 = strongly disagree;
4 = strongly agree). The questionnaire has shown good validity
and reliability, including the Swedish version (Vlaeyen et al.,
1995; Goubert et al., 2004; Lundberg et al., 2004; Roelofs et al.,
2004).

2.5. Statistical analyses

In order to address the question of possible treatment modera-
tors, data from both the exposure group and the waiting-list group
were used in the analyses (exposure group, N = 13, pretest 1 and
posttest; waiting-list group, N = 21, pretests 1 and 2). Three multi-
ple regression analyses were conducted for catastrophizing, anxi-
ety, and depression, respectively, according to recommendations
for investigation of moderational effects (Baron and Kenny, 1986;
Holmbeck, 2002). To test whether pretreatment levels of the
psychological variables moderated the effect of treatment on
disability, an interaction term was created for each psychological
variable (group � psychological variable). The interaction term
was added to the main variables, and if it turned out to be
significant while the main variables were included in the model,
this would indicate moderation. Subsequently, the nature of the
significant interactions was explored with simple regressions, for
participants with high and low levels of the psychological variable
separately.

To reduce multicollinearity between the independent variable
and the interaction variable, the variables were centered prior to
the analyses.

In order to tackle the second aim, i.e. to explore changes during
treatment for patients who improved on disability as compared to
those who did not, only data from the participants that completed
the exposure treatment were used (exposure group, N = 13, pretest
1 and posttest; waiting-list group, N = 13, pretest 2 and posttest).
In these analyses, all participants were treated as one group and
no distinction was made between the exposure group and the
waiting list. Data was missing for one participant on the posttest
ratings of disability. Consequently, this participant was not in-
cluded in the analyses. The participants were divided into two
groups (high change participants, HCP and low change participants,
LCP), based on a median-split on the percentage disability change
from pretest to posttest. The median change was an improvement
of 18%. Those who scored above the median (disability decreased
more than 18%) were classified as HCP, and those who scored be-
low the median (disability decreased less than 18%) were classified
as LCP. To study changes in psychological variables during treat-
ment for HCP and LCP, descriptive statistics were calculated for

posttest and follow-up on disability, depression, anxiety, catastro-
phizing, and fear-avoidance beliefs, and percentage change in these
variables from pretest to posttest. Because of the small number of
participants, it was not tested whether the differences were statis-
tically significant.

Statistical analyses were performed with SPSS 16.0. Missing val-
ues were estimated by calculating the mean score for the scale.

3. Results

3.1. Group characteristics

As shown in Table 1, there were no marked differences between
participants in the exposure group and the waiting-list group on
background variables. The groups were similar regarding age,
nationality and gender. They were also similar on pain characteris-
tics. There was a significant difference between the groups on sick
listing, where the exposure group had more days of sick listing
than the waiting-list group (v2 = 4.2; df = 1; p = .04).

3.2. Treatment moderators

Multiple regression analyses were performed to investigate
whether improvement on disability was moderated by pretreat-
ment levels of catastrophizing, anxiety, and depression respec-
tively. As can be seen in Table 2, of the interaction terms that
were entered, the interaction between catastrophizing and group
was the only one that turned out to be significant over and above
the main effects. This implies that the effect of exposure was signif-
icantly different depending on the patients’ levels of catastrophiz-
ing, whereas in the waiting-list group catastrophizing was not a
predictor of outcome. In other words, catastrophizing was a mod-
erator of treatment outcome in the exposure group. In the analysis
that investigated anxiety as a possible moderator, only the main ef-
fects were significant, meaning that in this sample anxiety was a
general predictor of poor outcome for both the exposure group
and the waiting-list group. In the analysis that investigated depres-
sion as a possible moderator, neither main effects nor the interac-
tion effect was significant, suggesting that depression was not
significantly related to outcome.

To further explore the nature of the significant interaction, the
participants were divided into high and low catastrophizers based

Table 1
Background variables for participants in the exposure group and the waiting-list
group.

Exposure group
(n = 13)

Waiting-list group
(n = 21)

Age, M (SD) 46 (9.9) 49 (7.3)
Pain intensity, M (SD) 6.5 (1.1) 6.3 (1.5)
Gender, women/men (%) 62/38 48/52

Pain location (more than one location possible)
Neck (%) 77 91
Shoulder (%) 62 76
Upper back (%) 54 62
Lower back (%) 77 76

Pain duration
<3 months (Acute) (%) 0 0
3–12 months (Subacute)

(%)
17 24

>12 months (Chronic) (%) 83 76

Sick listing last 12 monthsa

1–180 days (%) 31 67
180–365 days (%) 69 33

a Note: There was a significant difference between the exposure group and the
waiting-list group on sick listing.
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on a median-split (at score 26) on the Pain Catastrophizing Scale.
Simple regression analyses for these two groups separately showed
that for low catastrophizers (n = 17) was there a significant effect

of group on treatment outcome (ß = .488; p = .047). For high
catastrophizers (n = 17) there was no significant effect of group
on treatment outcome (ß = �.136; p = .616). These results imply
that the exposure was more effective than waiting in reducing dis-
ability for patients who were low on catastrophizing. For patients
who were high on catastrophizing there was no difference in out-
come between those who received exposure and those who were
in the waiting-list group. Fig. 2 displays the results visually.

3.3. Description of changes in disability and psychological variables

To describe changes during treatment for patients who im-
proved and those who did not, all patients that received exposure
were included in the analyses and no distinction was made be-
tween when they received the exposure (i.e. exposure group or
after the waiting period for the waiting-list group). The patients
were divided into low change participants (LCP) and high change
participants (HCP) based on a median-split on reduction in disabil-
ity. Table 3 displays scorings on disability and psychological vari-
ables at pretest, posttest, and follow-up for LCP and HCP, as well
as percentage change during treatment. On the disability measure,
which was used to create the groups (LCP/HCP), LCP scored almost
the same at pretest and posttest (�2%), whereas HCP decreased
their scorings markedly (53%). From posttest to follow-up, the dis-
ability scorings remained stable for both groups. As can be seen in
Table 3, LCP scored somewhat higher on depression at posttest
than at pretest (+6%), whereas HCP decreased their scorings
(�38%). LCP decreased their scorings of anxiety from pretest to
posttest (�14%), but at follow-up their ratings had increased and
were almost back at the pretest level. Also HCP scored lower on
anxiety at posttest than at pretest (�32%), and their ratings were
even lower on the follow-up. LCP decreased their ratings of

Table 2
Multiple regression analyses explaining the treatment effect in reduction on disability
depending on pretreatment levels of catastrophizing, anxiety, and depression.

Variables Beta (standardized) p Value R2

Block 1 Group .270 Ns
Catastrophizing �.083 Ns

Block 2 Group .187 Ns
Catastrophizing .604 .048a .27
Group � catastrophizing �.809 .009b

Block 1 Group .430 .014a

Anxiety .498 .005b .28
Block 2 Group .435 .014a

Anxiety .643 .008b

Group � anxiety �.204 Ns

Block 1 Group .307 Ns
Depression .163 Ns

Block 2 Group .307 Ns
Depression .246 Ns
Group � depression �.127 Ns

* p < .05.
** p < .01.
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Fig. 2. Ratings of disability in the exposure group and the waiting-list group for low
catastrophizers and high catastrophizers respectively. Note. These graphs are based
on ANOVA’s.

Table 3
Ratings of disability and psychological variables in low change participants and high
change participants at pretest, posttest and follow-up, and percentage change from
pretest to posttest.

Variable Measure Timepoint Low change
participants
(n = 12) M (SD)

High change
participants
(n = 13) M (SD)

Disabilitya QBPDS Pretest 49.8 (14.8) 46.6 (11.6)
Posttest 48.8 (13.0) 22.1 (11.7)
Follow-up 48.1 (16.1) 22.9 (16.9)
Change
from
pretest to
posttest

�2% �53%

Depression HADS Pretest 6.8 (4.4) 5.5 (4.2)
Posttest 7.2 (4.2) 3.4 (3.4)
Follow-up 8.1 (4.8) 3.8 (3.1)
Change
from
pretest to
posttest

+6% �38%

Anxiety HADS Pretest 7.8 (3.1) 4.5 (2.8)
Posttest 6.7 (3.0) 3.4 (2.2)
Follow-up 7.4 (3.7) 2.5 (1.7)
Change
from
pretest to
posttest

�14% �32%

Catastrophizing PCS Pretest 25.7 (6.4) 18.7 (10.1)
Posttest 21.2 (8.9) 9.5 (6.5)
Follow-up 21.5 (10.0) 11.2 (8.6)
Change
from
pretest to
posttest

�18% �49%

Fear-avoidance
beliefs

TSK Pretest 40.8 (8.0) 38.6 (8.1)

Posttest 35.0 (5.0) 26.9 (5.7)
Follow-up 35.5 (7.3) 28.9 (6.9)
Change
from
pretest to
posttest

�14% �30%

a Note: The groups (LCP/HCP) were based on the posttest ratings on this measure.
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catastrophizing from pretest to posttest (�18%), but the decrease
was more than twice as large for HCP (�49%). The same pattern
is seen on fear-avoidance beliefs, where LCP decreased their scor-
ings from pretest to posttest (�14%), and HCP decreased twice as
much (�30%). In sum, these data indicate that LCP and HCP scored
lower on anxiety, catastrophizing, and fear-avoidance beliefs after
treatment, but the improvements were markedly higher in the HCP
group. In depression, the scorings in the LCP group were slightly
worse after treatment, whereas HCP improved also on this
variable.

4. Discussion

This investigation is an initial attempt to explore psychological
factors that might help or hinder the effect of exposure in vivo for
patients with MSP and pain-related fear.

We found evidence that catastrophizing was a moderator of
treatment outcome in exposure. Indeed, the effect of exposure
was dependent on the patients’ pretreatment levels of catastro-
phizing, whereas in the waiting-list group catastrophizing was
not a predictor of outcome. When further exploring the nature of
the relation between catastrophizing and outcome, the results
showed that the exposure was effective only for patients with
low and moderate levels of catastrophizing. For high catastrophiz-
ers, there was no difference in outcome for patients who received
exposure and those who did not.

On the other hand, anxiety was a predictor of poor outcome
both in the exposure group and in the waiting-list group suggest-
ing that it is a general predictor of poor outcome, and not a specific
moderator of outcome in exposure. However, depression was not
significantly related to outcome.

Patients were divided into high change participants and low
change participants based on their improvement in disability after
treatment in order to investigate the change in psychological
variables during treatment. Descriptive data were employed. The
results indicated that high change participants had large improve-
ments across treatment on depression, anxiety, catastrophizing,
and fear-avoidance beliefs whereas low change participants virtu-
ally did not change at all on these variables across treatment. This
denotes that several psychological variables might be important
for the treatment process in exposure in vivo for pain-related fear.

The finding that catastrophizing moderated the treatment effect
is in line with findings from earlier research. In other cognitive
behavioral therapies (CBT) for patients with MSP, high catastro-
phizing has been a predictor of poor outcome (McCracken and
Turk, 2002; Turner et al., 2007). Furthermore, reductions in catas-
trophizing during CBT have been related to treatment success (Jen-
sen et al., 2001; Smeets et al., 2006; Vowles et al., 2007). One study
of exposure in vivo found that reductions in catastrophizing med-
iated treatment outcome (Leeuw et al., 2008), but this has not been
replicated (George et al., 2008). The current study is the first one to
identify catastrophizing as a moderator of treatment outcome in
exposure.

One hypothesis has been that patients with high levels of pain-
related fear would benefit most from exposure, but the data have
not supported this hypothesis (George et al., 2008; Leeuw et al.,
2008). Our findings rather point in the opposite direction, as the
treatment in the current study was helpful only for patients with
low or moderate levels of catastrophizing (<26). Even though
catastrophizing and pain-related fear have been considered to be
theoretically different constructs (Sullivan et al., 2001), there is
high overlap between them (Sullivan et al., 1995) and it is thus
contradictory to the earlier hypothesis that high catastrophizers
did not improve at all from the exposure. As only patients with a
documented high level of pain-related fear (TSK > 35) were in-

cluded, fear was not included in the analyses as a possible moder-
ator. However, it is noteworthy that there were no salient pretest
differences on the TSK between participants who improved and
those who did not improve.

Catastrophizing might not only be a moderator of the treatment
effect in exposure but is possibly also a mediator, as data from an
earlier study have suggested (Leeuw et al., 2008). Our data goes in
line with this, as the descriptive data indicate that catastrophizing
decreased markedly in high change participants (�49% from pre-
to posttest), whereas it did not decrease as much in the low change
group (�18%). Clear reductions of catastrophizing during treat-
ment might thus be crucial for improvement on disability. One
possibility is that too high levels of catastrophizing trigger safety
behaviors, i.e. subtle strategies that patients use to ‘‘protect” them-
selves, which hinders the patient to fully benefit from the exposure
(Vlaeyen et al., 2004).

Anxiety was found to be a general predictor of poor outcome.
Participants who scored high on anxiety tended to have a poor out-
come, irregardless of receiving treatment or not. The descriptive
data showed that before the treatment started, low change partic-
ipants scored on average above the cut-off (>7) for ‘‘possible cases
of anxiety” (Herrmann, 1997). The initial average ratings on
depression were somewhat lower, but after the exposure it had in-
creased to the level of ‘‘possible cases of depression” (HADS sub-
scale depression >7) for the low change participants, and at
follow-up it had increased even more. Despite that initial scorings
on depression were unrelated to outcome, this implies that depres-
sion might be related to outcome anyway. However, the results do
not illuminate whether low mood hinders treatment success, or if
it is a result of treatment failure. In light of the fear-avoidance
model (Vlaeyen and Linton, 2000), which provides a theoretical ba-
sis for exposure, one would predict that depression would increase
with failure since the model highlights the negative spiral effect.

One limitation in this study is the small sample which restricts
its statistical power. As all other RCTs on the effects of exposure for
musculoskeletal pain (George et al., 2008; Leeuw et al., 2008; Lin-
ton et al., 2008; Woods and Asmundson, 2008), this investigation
has a limited N. Consequently, the results should be interpreted
with caution. One result of the small N might be the surprisingly
large difference between high catastrophizers in the exposure
group and the waiting-list group which can be noted in Fig. 2. De-
spite the potential problem with power, the moderation analyses
revealed significant effects. This indicates that the identified rela-
tions indeed are important. The limited power might however
withhold effects that are not that obvious but nevertheless impor-
tant or restrict generalization of the findings. More research is thus
needed to replicate the results.

Only descriptive data is provided to answer the second aim be-
cause of the limited N, and the findings should therefore be
deemed preliminary. Nevertheless, the results provide important
indications to investigate in future research. Another potential lim-
itation concerning the second aim is the division of participants
into groups of high change and low change based on a median-split
on disability change. A division of groups based on a clinical rele-
vant change on disability would presumably have resulted in more
reliable groups. But as no normative data are available for the Que-
bec scale, we found the current procedure defensible. This was
supported by the data as the procedure resulted in two clear
groups of participants; those who improved on the main outcome
variable ‘‘disability” during treatment and those who did not.

The results do not tell anything about the process of change, nor
about the interaction between variables. The data indicated that
there were several pretreatment differences between high change
participants and low change participants, and these differences
were even larger after treatment. But this does not clarify when
during treatment the differences increased, i.e. when did the high
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on a median-split (at score 26) on the Pain Catastrophizing Scale.
Simple regression analyses for these two groups separately showed
that for low catastrophizers (n = 17) was there a significant effect

of group on treatment outcome (ß = .488; p = .047). For high
catastrophizers (n = 17) there was no significant effect of group
on treatment outcome (ß = �.136; p = .616). These results imply
that the exposure was more effective than waiting in reducing dis-
ability for patients who were low on catastrophizing. For patients
who were high on catastrophizing there was no difference in out-
come between those who received exposure and those who were
in the waiting-list group. Fig. 2 displays the results visually.

3.3. Description of changes in disability and psychological variables

To describe changes during treatment for patients who im-
proved and those who did not, all patients that received exposure
were included in the analyses and no distinction was made be-
tween when they received the exposure (i.e. exposure group or
after the waiting period for the waiting-list group). The patients
were divided into low change participants (LCP) and high change
participants (HCP) based on a median-split on reduction in disabil-
ity. Table 3 displays scorings on disability and psychological vari-
ables at pretest, posttest, and follow-up for LCP and HCP, as well
as percentage change during treatment. On the disability measure,
which was used to create the groups (LCP/HCP), LCP scored almost
the same at pretest and posttest (�2%), whereas HCP decreased
their scorings markedly (53%). From posttest to follow-up, the dis-
ability scorings remained stable for both groups. As can be seen in
Table 3, LCP scored somewhat higher on depression at posttest
than at pretest (+6%), whereas HCP decreased their scorings
(�38%). LCP decreased their scorings of anxiety from pretest to
posttest (�14%), but at follow-up their ratings had increased and
were almost back at the pretest level. Also HCP scored lower on
anxiety at posttest than at pretest (�32%), and their ratings were
even lower on the follow-up. LCP decreased their ratings of

Table 2
Multiple regression analyses explaining the treatment effect in reduction on disability
depending on pretreatment levels of catastrophizing, anxiety, and depression.

Variables Beta (standardized) p Value R2

Block 1 Group .270 Ns
Catastrophizing �.083 Ns

Block 2 Group .187 Ns
Catastrophizing .604 .048a .27
Group � catastrophizing �.809 .009b

Block 1 Group .430 .014a

Anxiety .498 .005b .28
Block 2 Group .435 .014a

Anxiety .643 .008b

Group � anxiety �.204 Ns

Block 1 Group .307 Ns
Depression .163 Ns

Block 2 Group .307 Ns
Depression .246 Ns
Group � depression �.127 Ns

* p < .05.
** p < .01.
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Fig. 2. Ratings of disability in the exposure group and the waiting-list group for low
catastrophizers and high catastrophizers respectively. Note. These graphs are based
on ANOVA’s.

Table 3
Ratings of disability and psychological variables in low change participants and high
change participants at pretest, posttest and follow-up, and percentage change from
pretest to posttest.

Variable Measure Timepoint Low change
participants
(n = 12) M (SD)

High change
participants
(n = 13) M (SD)

Disabilitya QBPDS Pretest 49.8 (14.8) 46.6 (11.6)
Posttest 48.8 (13.0) 22.1 (11.7)
Follow-up 48.1 (16.1) 22.9 (16.9)
Change
from
pretest to
posttest

�2% �53%

Depression HADS Pretest 6.8 (4.4) 5.5 (4.2)
Posttest 7.2 (4.2) 3.4 (3.4)
Follow-up 8.1 (4.8) 3.8 (3.1)
Change
from
pretest to
posttest

+6% �38%

Anxiety HADS Pretest 7.8 (3.1) 4.5 (2.8)
Posttest 6.7 (3.0) 3.4 (2.2)
Follow-up 7.4 (3.7) 2.5 (1.7)
Change
from
pretest to
posttest

�14% �32%

Catastrophizing PCS Pretest 25.7 (6.4) 18.7 (10.1)
Posttest 21.2 (8.9) 9.5 (6.5)
Follow-up 21.5 (10.0) 11.2 (8.6)
Change
from
pretest to
posttest

�18% �49%

Fear-avoidance
beliefs

TSK Pretest 40.8 (8.0) 38.6 (8.1)

Posttest 35.0 (5.0) 26.9 (5.7)
Follow-up 35.5 (7.3) 28.9 (6.9)
Change
from
pretest to
posttest

�14% �30%

a Note: The groups (LCP/HCP) were based on the posttest ratings on this measure.
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catastrophizing from pretest to posttest (�18%), but the decrease
was more than twice as large for HCP (�49%). The same pattern
is seen on fear-avoidance beliefs, where LCP decreased their scor-
ings from pretest to posttest (�14%), and HCP decreased twice as
much (�30%). In sum, these data indicate that LCP and HCP scored
lower on anxiety, catastrophizing, and fear-avoidance beliefs after
treatment, but the improvements were markedly higher in the HCP
group. In depression, the scorings in the LCP group were slightly
worse after treatment, whereas HCP improved also on this
variable.

4. Discussion

This investigation is an initial attempt to explore psychological
factors that might help or hinder the effect of exposure in vivo for
patients with MSP and pain-related fear.

We found evidence that catastrophizing was a moderator of
treatment outcome in exposure. Indeed, the effect of exposure
was dependent on the patients’ pretreatment levels of catastro-
phizing, whereas in the waiting-list group catastrophizing was
not a predictor of outcome. When further exploring the nature of
the relation between catastrophizing and outcome, the results
showed that the exposure was effective only for patients with
low and moderate levels of catastrophizing. For high catastrophiz-
ers, there was no difference in outcome for patients who received
exposure and those who did not.

On the other hand, anxiety was a predictor of poor outcome
both in the exposure group and in the waiting-list group suggest-
ing that it is a general predictor of poor outcome, and not a specific
moderator of outcome in exposure. However, depression was not
significantly related to outcome.

Patients were divided into high change participants and low
change participants based on their improvement in disability after
treatment in order to investigate the change in psychological
variables during treatment. Descriptive data were employed. The
results indicated that high change participants had large improve-
ments across treatment on depression, anxiety, catastrophizing,
and fear-avoidance beliefs whereas low change participants virtu-
ally did not change at all on these variables across treatment. This
denotes that several psychological variables might be important
for the treatment process in exposure in vivo for pain-related fear.

The finding that catastrophizing moderated the treatment effect
is in line with findings from earlier research. In other cognitive
behavioral therapies (CBT) for patients with MSP, high catastro-
phizing has been a predictor of poor outcome (McCracken and
Turk, 2002; Turner et al., 2007). Furthermore, reductions in catas-
trophizing during CBT have been related to treatment success (Jen-
sen et al., 2001; Smeets et al., 2006; Vowles et al., 2007). One study
of exposure in vivo found that reductions in catastrophizing med-
iated treatment outcome (Leeuw et al., 2008), but this has not been
replicated (George et al., 2008). The current study is the first one to
identify catastrophizing as a moderator of treatment outcome in
exposure.

One hypothesis has been that patients with high levels of pain-
related fear would benefit most from exposure, but the data have
not supported this hypothesis (George et al., 2008; Leeuw et al.,
2008). Our findings rather point in the opposite direction, as the
treatment in the current study was helpful only for patients with
low or moderate levels of catastrophizing (<26). Even though
catastrophizing and pain-related fear have been considered to be
theoretically different constructs (Sullivan et al., 2001), there is
high overlap between them (Sullivan et al., 1995) and it is thus
contradictory to the earlier hypothesis that high catastrophizers
did not improve at all from the exposure. As only patients with a
documented high level of pain-related fear (TSK > 35) were in-

cluded, fear was not included in the analyses as a possible moder-
ator. However, it is noteworthy that there were no salient pretest
differences on the TSK between participants who improved and
those who did not improve.

Catastrophizing might not only be a moderator of the treatment
effect in exposure but is possibly also a mediator, as data from an
earlier study have suggested (Leeuw et al., 2008). Our data goes in
line with this, as the descriptive data indicate that catastrophizing
decreased markedly in high change participants (�49% from pre-
to posttest), whereas it did not decrease as much in the low change
group (�18%). Clear reductions of catastrophizing during treat-
ment might thus be crucial for improvement on disability. One
possibility is that too high levels of catastrophizing trigger safety
behaviors, i.e. subtle strategies that patients use to ‘‘protect” them-
selves, which hinders the patient to fully benefit from the exposure
(Vlaeyen et al., 2004).

Anxiety was found to be a general predictor of poor outcome.
Participants who scored high on anxiety tended to have a poor out-
come, irregardless of receiving treatment or not. The descriptive
data showed that before the treatment started, low change partic-
ipants scored on average above the cut-off (>7) for ‘‘possible cases
of anxiety” (Herrmann, 1997). The initial average ratings on
depression were somewhat lower, but after the exposure it had in-
creased to the level of ‘‘possible cases of depression” (HADS sub-
scale depression >7) for the low change participants, and at
follow-up it had increased even more. Despite that initial scorings
on depression were unrelated to outcome, this implies that depres-
sion might be related to outcome anyway. However, the results do
not illuminate whether low mood hinders treatment success, or if
it is a result of treatment failure. In light of the fear-avoidance
model (Vlaeyen and Linton, 2000), which provides a theoretical ba-
sis for exposure, one would predict that depression would increase
with failure since the model highlights the negative spiral effect.

One limitation in this study is the small sample which restricts
its statistical power. As all other RCTs on the effects of exposure for
musculoskeletal pain (George et al., 2008; Leeuw et al., 2008; Lin-
ton et al., 2008; Woods and Asmundson, 2008), this investigation
has a limited N. Consequently, the results should be interpreted
with caution. One result of the small N might be the surprisingly
large difference between high catastrophizers in the exposure
group and the waiting-list group which can be noted in Fig. 2. De-
spite the potential problem with power, the moderation analyses
revealed significant effects. This indicates that the identified rela-
tions indeed are important. The limited power might however
withhold effects that are not that obvious but nevertheless impor-
tant or restrict generalization of the findings. More research is thus
needed to replicate the results.

Only descriptive data is provided to answer the second aim be-
cause of the limited N, and the findings should therefore be
deemed preliminary. Nevertheless, the results provide important
indications to investigate in future research. Another potential lim-
itation concerning the second aim is the division of participants
into groups of high change and low change based on a median-split
on disability change. A division of groups based on a clinical rele-
vant change on disability would presumably have resulted in more
reliable groups. But as no normative data are available for the Que-
bec scale, we found the current procedure defensible. This was
supported by the data as the procedure resulted in two clear
groups of participants; those who improved on the main outcome
variable ‘‘disability” during treatment and those who did not.

The results do not tell anything about the process of change, nor
about the interaction between variables. The data indicated that
there were several pretreatment differences between high change
participants and low change participants, and these differences
were even larger after treatment. But this does not clarify when
during treatment the differences increased, i.e. when did the high
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change group get better? Possibly one element changed first which
brought a change in the others, but the changes may also have oc-
curred at the same time. To reveal the process of change and the
interaction between variables, future studies would preferably in-
clude weekly measures during treatment. This would assist both in
extending the theoretical framework for exposure for pain-related
fear, and in developing more effective treatments.

In conclusion, catastrophizing moderated the effect of exposure
in vivo in this sample. High catastrophizing patients were not
helped by the treatment. In addition, patients who were high on
anxiety tended to have a poor outcome in general, both in the
treatment group and in the waiting-list group. The descriptive data
indicated that depression also played an important role for out-
come, even though it was not significantly related to outcome in
the moderation analyses. These findings may have clinical implica-
tions. Assessment of patients with MSP should include these vari-
ables. Presumably treatment success is helped or hindered by
catastrophizing and other reflections of emotional distress rather
than levels of mere fear-avoidance beliefs, which implies a need
to further develop exposure in vivo to benefit all MSP patients with
pain-related fear.
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a b s t r a c t

This investigation was an initial attempt to explore psychological factors that might help or hinder the
effect of exposure in vivo for patients with musculoskeletal pain and pain-related fear. The study was
based on data from a randomized-controlled trial for patients with non-specific spinal pain (Linton
et al., 2008).
First, catastrophizing, anxiety, and depression were studied as possible treatment moderators. We

found evidence that catastrophizing was a moderator of treatment outcome in exposure. When further
exploring the nature of the relationship between catastrophizing and outcome, the results showed that
the exposure was effective only for patients with low or moderate levels of catastrophizing. High catastr-
ophizers did not improve from the treatment. On the other hand, anxiety was a general predictor of poor
outcome, and not a specific moderator of outcome in exposure. In contrast, depression was not signifi-
cantly related to outcome.
Next, patients were divided into high change participants and low change participants based on their

improvement in disability after treatment in order to investigate the change in psychological variables
during treatment. Descriptive data indicated that high change participants had large improvements
across treatment on depression, anxiety, catastrophizing, and fear-avoidance beliefs whereas low change
participants virtually did not change at all on these variables across treatment.
These findings denote that catastrophizing is a moderator of treatment outcome in exposure whereas

several psychological variables might be important for the treatment process.
� 2010 European Federation of International Association for the Study of Pain Chapters. Published by

Elsevier Ltd. All rights reserved.

1. Introduction

Exposure in vivo is a novel treatment approach for patients with
musculoskeletal pain (MSP) and high levels of pain-related fear.
Fear and subsequent avoidance of activities are key factors that
may perpetuate pain and dysfunction in a subgroup of patients,
as proposed in the fear-avoidance model (Vlaeyen and Linton,
2000). Several studies have indeed shown that exposure is effective
for reducing fear, catastrophic thoughts, disability and pain in
these patients (Vlaeyen et al., 2001; Boersma et al., 2004; de Jong
et al., 2005; Leeuw et al., 2008; Linton et al., 2008; Woods and
Asmundson, 2008). A recent review concluded that exposure is
the treatment of choice for patients with pain-related fear (Lohn-
berg, 2007). This conclusion was based on the first studies of expo-
sure which showed promising effects in replicated single-case
experimental studies (Vlaeyen et al., 2001, 2002a, 2002b; Linton
et al., 2002; Boersma et al., 2004; de Jong et al., 2005). However,
one of these studies noted substantial individual differences in

how well the patients responded to the treatment (Boersma
et al., 2004).

Recently, four RCTs further examined the effect of exposure
in vivo for patients with MSP, and the effects were not as impres-
sive as those reported in earlier studies (George et al., 2008; Leeuw
et al., 2008; Linton et al., 2008; Woods and Asmundson, 2008).
Exposure resulted in moderate to large effect sizes for reducing
pain-related fear, catastrophizing, disability, and pain. But when
compared to other commonly used treatments, the effects were
more modest (George et al., 2008; Leeuw et al., 2008; Woods and
Asmundson, 2008). While the unclear results may partly due to a
lack of power due to small samples, a more compelling explana-
tion, which indeed has been noticed (Linton et al., 2008), is that
some patients respond better to exposure than others. Conse-
quently, the effect of exposure might be suppressed by moderating
factors (Baron and Kenny, 1986; Vlaeyen and Morley, 2005).

One hypothesis has been that patients with high levels of pain-
related fear would benefit most from exposure, but data have
failed to support this (George et al., 2008; Leeuw et al., 2008). In
cognitive behavioral treatment packages for MSP, where exposure
is not included, high catastrophizing, anxiety, and depression have

1090-3801/$36.00 � 2010 European Federation of International Association for the Study of Pain Chapters. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.ejpain.2010.02.003
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Understanding catastrophizing from a
misdirected problem-solving perspective
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Objectives. The aim is to explore pain catastrophizing from a problem-solving
perspective. The links between catastrophizing, problem framing, and problem-solving
behaviour are examined through two possible models of mediation as inferred by two
contemporary and complementary theoretical models, the misdirected problem solving
model (Eccleston & Crombez, 2007) and the fear-anxiety-avoidance model (Asmundson,
Norton, & Vlaeyen, 2004).

Design. In this prospective study, a general population sample (n = 173) with
perceived problems with spinal pain filled out questionnaires twice; catastrophizing
and problem framing were assessed on the first occasion and health care seeking (as a
proxy for medically oriented problem solving) was assessed 7 months later.

Methods. Two different approaches were used to explore whether the data
supported any of the proposed models of mediation. First, multiple regressions were
used according to traditional recommendations for mediation analyses. Second, a
bootstrapping method (n = 1000 bootstrap resamples) was used to explore the
significance of the indirect effects in both possible models of mediation.

Results. The results verified the concepts included in the misdirected problem solving
model. However, the direction of the relations was more in line with the fear-anxiety-
avoidance model. More specifically, the mediation analyses provided support for viewing
catastrophizing as a mediator of the relation between biomedical problem framing and
medically oriented problem-solving behaviour.

Conclusion. These findings provide support for viewing catastrophizing from a
problem-solving perspective and imply a need to examine and address problem framing
and catastrophizing in back pain patients.

Disabling spinal pain is a common problem in Western societies. It affects about 85% of
workers at some point in their working years, and for about 10% it develops into a long-
term condition (Nachemson, Waddell, & Norlund, 2000; Waddell, Aylward, & Sawney,
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2002). When suffering from disabling pain, a natural reaction is to worry about the causes
and how to solve the problem. A certain amount of worry is adaptive in preparing us for
future threats, but only if it does not get too intense (Mathews, 1990). When the worry
progressively intensifies and the outcome is perceived as getting worse and worse, it has
been defined as catastrophic worry (Davey & Levy, 1998), as captured by the concept
catastrophizing. Catastrophizing is widely studied in the area of musculoskeletal pain,
and has been identified as one of the most important psychological variables predicting
long-term disability (Sullivan et al., 2001). Thus, while worry might fill an important
motivational function initially, in the long run it may aggravate problems, especially
when it takes the form of catastrophizing.

The misdirected problem solving model [see Figure 1 (Eccleston & Crombez, 2007)]
was recently presented as an attempt to provide a framework to explain how worry
and catastrophizing might lead to rigid, medically oriented problem-solving behaviours.
According to this model, a patient who catastrophizes is likely to frame the pain as a
biomedical problem which, in the case that no medical solution actually exists, results
in the patient repeatedly seeking medical care without getting better. In the case of
spinal pain, many times there is no medical solution of the problem. Thus, to keep on
searching for a cure will unlikely solve the problem and in this sense an individuals’
efforts become ‘misdirected’. As the problem remains unsolved, the catastrophic worry
increases, which in turn results in further biomedical problem framing. Consequently, the
misdirected problem solving model poses that catastrophizing is part of an unsuccessful
problem-solving behaviour, involving repeated fruitless efforts that are directed towards
curing or getting rid of pain.

This model was developed in relation and addition to the expanded fear-anxiety-
avoidance model [see Figure 2 (Asmundson, Norton, & Vlaeyen, 2004)]. This model
also underscores the potential maladaptiveness in framing a long-term pain problem
in biomedical terms, here captured by pain beliefs such as ‘pain equals damage or
serious injury’. In this model, a biomedical problem framing is proposed to set the stage
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Figure 1. A stylized version of the misdirected problem solving model, focusing on the perseverance
loop (Eccleston & Crombez, 2007).
Note. This figure has been reproduced with permission of the International Association for the Study
of Pain (IASP). The figure may not be reproduced for any other purpose without permission.
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Note. C© Oxford University Press (www.oup.com) This figure has been reproduced from Fear-avoidance
models of chronic pain: An overview by permission of Oxford University Press.

for catastrophizing which in turn enhances the perception of threat and thereby the
motivation to find a medical solution, or cure, for the pain.

In summary, both of the aforementioned models suggest that pain patients who
catastrophize are likely to view the problem as primarily biomedical and try to find
medical solutions for it, which in the case of spinal pain often prove unsuccessful. The
models might be seen as complementary rather than competing, because they both
focus on the emotions, cognitions, and overt behaviour involved in solving the problem
of long-term pain. However, the models do imply somewhat different pathways. In
the formation of the misdirected problem solving model, a biomedical problem frame
mediates the relation between catastrophic worry and problem-solving behaviour while
the fear-anxiety-avoidance model implies that it is the other way around. In this model,
catastrophizing mediates the relation between a biomedical problem frame (i.e., pain
beliefs) and problem-solving behaviour (i.e., defence motivation/defensive behaviour).
Neither of the paths has, however, been empirically tested, and earlier research has
stressed the importance of examining in what way catastrophizing is linked to overt
problem-solving behaviour (Crombez, Eccleston, Van Hamme, & De Vlieger, 2008).
Even though the sequential order of the fear-avoidance model has been scrutinized
(e.g., Leeuw et al., 2007; Wideman, Adams & Sullivan, 2009), the specific link between
pain beliefs and catastrophizing has not been investigated empirically, and nor has the
sequential order of the misdirected problem solving model. Thus, these complementary
models implicitly suggest somewhat different pathways to explain the links between
problem framing, catastrophizing, and problem-solving behaviour but these have not
been examined empirically.

The current study aims to explore if and how catastrophizing is linked to biomedical
problem framing and medically oriented problem solving. We will do this using mediation
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The misdirected problem solving model [see Figure 1 (Eccleston & Crombez, 2007)]
was recently presented as an attempt to provide a framework to explain how worry
and catastrophizing might lead to rigid, medically oriented problem-solving behaviours.
According to this model, a patient who catastrophizes is likely to frame the pain as a
biomedical problem which, in the case that no medical solution actually exists, results
in the patient repeatedly seeking medical care without getting better. In the case of
spinal pain, many times there is no medical solution of the problem. Thus, to keep on
searching for a cure will unlikely solve the problem and in this sense an individuals’
efforts become ‘misdirected’. As the problem remains unsolved, the catastrophic worry
increases, which in turn results in further biomedical problem framing. Consequently, the
misdirected problem solving model poses that catastrophizing is part of an unsuccessful
problem-solving behaviour, involving repeated fruitless efforts that are directed towards
curing or getting rid of pain.

This model was developed in relation and addition to the expanded fear-anxiety-
avoidance model [see Figure 2 (Asmundson, Norton, & Vlaeyen, 2004)]. This model
also underscores the potential maladaptiveness in framing a long-term pain problem
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for catastrophizing which in turn enhances the perception of threat and thereby the
motivation to find a medical solution, or cure, for the pain.

In summary, both of the aforementioned models suggest that pain patients who
catastrophize are likely to view the problem as primarily biomedical and try to find
medical solutions for it, which in the case of spinal pain often prove unsuccessful. The
models might be seen as complementary rather than competing, because they both
focus on the emotions, cognitions, and overt behaviour involved in solving the problem
of long-term pain. However, the models do imply somewhat different pathways. In
the formation of the misdirected problem solving model, a biomedical problem frame
mediates the relation between catastrophic worry and problem-solving behaviour while
the fear-anxiety-avoidance model implies that it is the other way around. In this model,
catastrophizing mediates the relation between a biomedical problem frame (i.e., pain
beliefs) and problem-solving behaviour (i.e., defence motivation/defensive behaviour).
Neither of the paths has, however, been empirically tested, and earlier research has
stressed the importance of examining in what way catastrophizing is linked to overt
problem-solving behaviour (Crombez, Eccleston, Van Hamme, & De Vlieger, 2008).
Even though the sequential order of the fear-avoidance model has been scrutinized
(e.g., Leeuw et al., 2007; Wideman, Adams & Sullivan, 2009), the specific link between
pain beliefs and catastrophizing has not been investigated empirically, and nor has the
sequential order of the misdirected problem solving model. Thus, these complementary
models implicitly suggest somewhat different pathways to explain the links between
problem framing, catastrophizing, and problem-solving behaviour but these have not
been examined empirically.

The current study aims to explore if and how catastrophizing is linked to biomedical
problem framing and medically oriented problem solving. We will do this using mediation
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analyses where catastrophizing and a proxy for biomedical problem framing will be
assessed at the first occasion, and a proxy for medically oriented problem solving will be
assessed 7 months later. In this way, we will examine two possible models of mediation as
implied by aforementioned theoretical models. The goal is to increase our understanding
of catastrophizing from a problem-solving perspective.

Methods
Design
This study is based on data from a prospective study about psychological processes
in the development of chronic pain problems (Boersma & Linton, 2005). Participants
answered questionnaires on two occasions. On the first occasion the questions addressed
background variables, pain characteristics, sick leave, and psychological processes. On
the second occasion, 7 months later, the questions focused on function and health care
utilization which was used as a proxy for medically oriented problem solving. Only
participants who answered both questionnaires were included in the study (n = 173).
The study was approved by the Örebro University Hospital’s Board on Research Ethics.

Participants
Participants were recruited via advertisements in local newspapers in three counties in
middle Sweden. The inclusion criteria were (1) 20–60 years old, (2) perceived problems
with spinal pain, and (3) at least 1 day of sick leave the previous year because of the
pain problem. The questionnaires were sent to the participants via mail. For details
concerning recruitment and dropouts, see the original study (Boersma & Linton, 2005).
Table 1 displays background variables (age, gender, and nationality), pain characteristics
(intensity, location, and duration), and sick leave for the participants.

Measures
Swedish versions of all questionnaires were used.

Table 1. Background variables, pain characteristics, and sick leave for the participants

Age, M (SD) 57 (9.1)
Gender, women/men 69% / 31%
Nationality, born in Sweden 90%
Pain intensity, M (SD) 5.6 (2.3)

Pain location (more than one location possible)
Neck 73%
Shoulder 68%
Upper back 52%
Lower back 74%

Pain duration
�3 months (acute) 7%
3–12 months (subacute) 17%
�12 months (chronic) 75%

Sick leave last 12 months
1–14 days 35%
14–180 days 28%
�180 days 34%

Misdirected problem-solving perspective 5

Background variables, sick leave, and pain characteristics
Questions from the Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ;
Linton & Halldén, 1998) were used to assess background variables (age, gender, and
nationality), sick leave (‘How many days of work have you missed because of pain
during the past 12 months?’), and pain characteristics (intensity, location, and duration).
The ratings of pain intensity (‘How would you rate the pain that you have had during
the past week?’) were made on an 11-point scale (0 = no pain; 10 = pain as bad as it
could be). The information about pain location (‘Where do you have pain?’) was given
by checking the appropriate sites (neck, shoulder, upper back, and/or lower back).
The information about pain duration was given by checking the appropriate site by
10 possible options, ranging from 0 to 1 week to >52 weeks. The ÖMPSQ has shown
to be a reliable and valid instrument for assessing psychosocial factors in people with
musculoskeletal pain and disability (Linton & Bersma, 2003; Westman, Linton, Öhrvik,
Wahlén, & Leppert, 2008).

Catastrophizing
The catastrophizing subscale from the Coping Strategies Questionnaire (CSQ; Rosentiel,
1983) was used to assess pain-related catastrophic thoughts. This subscale consists of
six items reflecting thoughts and feelings that might arise when people experience pain
(e.g., ‘I worry all the time whether it will end’, ‘It’s awful and I feel that it overwhelms
me’). The answers are given on a seven-point scale, where the respondents rate to what
extent they have these thoughts and feelings when they experience pain (0 = never;
6 = always). The catastrophizing scale has shown appropriate construct validity
(Stewart, Harvey, & Evans, 2001), and the Swedish version has shown good internal
consistency (alpha range .7–.8) but somewhat less satisfactory test–retest reliability
(correlations range .4–.9) (Jensen & Linton, 1993).

Biomedical problem framing
The somatic focus subscale from the Tampa Scale for Kinesiophobia (TSK) (Kori, Miller, &
Todd, 1990) was used as a proxy for biomedical problem framing. The TSK was originally
developed to assess fear of movement and (re)injury. However, several investigations of
the factor structure of the TSK have confirmed a two-factor solution with two distinct
subscales: somatic focus and activity avoidance (Goubert et al., 2004; Roelofs et al.,
2007; Roelofs, Goubert, Peters, Vlaeyen, & Crombez, 2004). The construct validity of
the somatic focus subscale has been supported by showing that it differs from the activity
avoidance subscale in correlations with self-report measures of pain-related fear, pain
catastrophizing, and disability (Roelofs et al., 2004).While the activity avoidance subscale
focuses on beliefs that pain-provoking activities should be avoided, the somatic focus
subscale focuses on beliefs about pain signalling underlying serious medical problems.
Therefore, this subscale fits well with the concept of biomedical problem framing.
Specifically, the somatic focus subscale consists of five items: ‘My body is telling me I have
something dangerously wrong’, ‘I wouldn’t have this much pain if there weren’t some-
thing potentially dangerous going on in my body’, ‘My accident has put my body at risk
for the rest of my life’, ‘Pain always mean I have injured my body’, and ‘People aren’t
taking my medical condition seriously enough’. The answers are given on a four-point
scale (0 = strongly disagree; 4 = strongly agree). The questionnaire has shown good
psychometric properties (Goubert et al., 2004; Roelofs et al., 2004; Vlaeyen et al., 1995).
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to be a reliable and valid instrument for assessing psychosocial factors in people with
musculoskeletal pain and disability (Linton & Bersma, 2003; Westman, Linton, Öhrvik,
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Figure 3. Possible model of mediation with biomedical problem framing as a proposed mediator.

The Swedish version has shown good reliability including stability over time and internal
consistency (alpha .81) (Lundberg, Stymf, & Carlsson, 2004).

Medically oriented problem-solving behaviour
Health care utilization was used as a proxy for medically oriented problem-solving
behaviour, and was assessed with questions from the Outcome Evaluation Questionnaire
(Keefe, Linton, & Lefebvre, 1992). The participants were asked which of the following
health care providers they had visited because of their pain problem during the last 7
months (i.e., since the first questionnaire): medical doctor, physiotherapist, specialist
care, or other (e.g., chiropractic or acupuncture). The total number of health care
providers was used an index of health care utilization.

Function
Function was assessed with five questions from the ÖMPSQ (Linton & Halldén, 1998).
The respondents are asked to what degree they are able to participate in certain daily
activities (e.g., ‘I can do ordinary household chores’, ‘I can do the weekly shopping’).
Ratings are made on an 11-point scale (0 = cannot do it because of pain; 10 = can do it
without pain being a problem). The questions have shown high reliability and validity
(Boersma & Linton, 2005; Linton, 1990).

Statistical analysis
First, the data were summarized and inspected through descriptive and correlational
statistics.

Next, we explored two possible models of mediation. In the first model, which is
in line with the misdirected problem solving model, biomedical problem framing was
proposed as a mediator of the relation between catastrophizing and medically oriented
problem-solving behaviour (see Figure 3). In the second model, which is in line with
the fear-anxiety-avoidance model, catastrophizing was proposed as a mediator of the
relation between biomedical problem framing and medically oriented problem-solving
behaviour (see Figure 4).

Catastrophizing
(t1)

Biomedical problem 
framing (t1)  

Medically oriented problem 
solving behaviour (t2)  

Figure 4. Possible model of mediation with catastrophizing as a proposed mediator.
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We used two different approaches to explore whether the data supported any
of these possible models of mediation. First, multiple regressions were used to
investigate whether the prerequisites of mediation effects were met, using the tradi-
tional recommendations by Baron & Kenny (1986). Second, the significance of the
indirect effects were assessed with a bootstrapping method (n = 1000 bootstrap
resamples) (see Preacher & Hayes, 2008). Bootstrapping is a non-parametric resampling
procedure that generates an approximation of the sampling distribution from the
available data set. More specifically, the bootstrapping distribution is generated by
taking a sample (with replacement) of size n from the full data set. The indirect
effects are then calculated in the resamples that results in point estimates and 95%
confidence intervals are estimated for the indirect effects. We considered point estimates
of indirect effects to be significant if zero was not contained in the confidence
interval.

Statistical analyses were performed with SPSS 18.0. Missing values were estimated by
calculating the mean score for the scale.

Results
Descriptive and correlational statistics
Table 2 displays means, standard deviations, and Pearson’s product moment correlations
between the primary variables in the study. Somatic focus was used as a proxy for
biomedical problem framing and health care utilization was used as a proxy for medically
oriented problem-solving behaviour. The participants had moderate levels of both
catastrophizing, with a mean rating of 14.0 (SD = 7.5), and somatic focus, with a
mean rating of 12.6 (SD = 3.7). The participants were also moderately disabled, with a
mean rating of 28.8 (SD = 14.0) on function. The mean ratings of health care utilization
was 1.6 (SD = 1.2), which gives the mean number of health care providers that the
participants had visited between timepoint 1 and 2.

As can be seen in Table 2, all primary variables in the study were correlated
with coefficients varying between .24 and .50. The most pronounced correlations
were found between catastrophizing and somatic focus, and between somatic focus
and function. The latter correlation coefficient was negative, which means that a
higher level of somatic focus at timepoint 1 indicated lower levels of function at
timepoint 2.

Table 2. Means (M), standard deviations (SD), and correlations of the primary variables in the study
(n = 173)

Range M (SD) 2 3 4

1. Catastrophizing (CSQ) 0–36 14.0 (7.5) .50∗∗ −.39∗∗ .31∗∗

2. Somatic focus (TSK) 0–20 12.6 (3.7) - −.46∗∗ .24∗∗

3. Function (ÖMSPQ)a 0–50 28.8 (14.0) - −.36∗∗

4. Health care utilization (OEQ)a 0–4 1.6 (1.2) -

Notes. CSQ, coping strategies questionnaire; TSK, Tampa Scale of Kinesiophobia; OEQ, outcome
evaluation questionnaire; ÖMPSQ, Örebro musculoskeletal pain screening questionnaire.
aThese scorings are based on ratings at timepoint 2.
∗∗p � .01
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mean rating of 28.8 (SD = 14.0) on function. The mean ratings of health care utilization
was 1.6 (SD = 1.2), which gives the mean number of health care providers that the
participants had visited between timepoint 1 and 2.

As can be seen in Table 2, all primary variables in the study were correlated
with coefficients varying between .24 and .50. The most pronounced correlations
were found between catastrophizing and somatic focus, and between somatic focus
and function. The latter correlation coefficient was negative, which means that a
higher level of somatic focus at timepoint 1 indicated lower levels of function at
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Range M (SD) 2 3 4

1. Catastrophizing (CSQ) 0–36 14.0 (7.5) .50∗∗ −.39∗∗ .31∗∗

2. Somatic focus (TSK) 0–20 12.6 (3.7) - −.46∗∗ .24∗∗

3. Function (ÖMSPQ)a 0–50 28.8 (14.0) - −.36∗∗

4. Health care utilization (OEQ)a 0–4 1.6 (1.2) -

Notes. CSQ, coping strategies questionnaire; TSK, Tampa Scale of Kinesiophobia; OEQ, outcome
evaluation questionnaire; ÖMPSQ, Örebro musculoskeletal pain screening questionnaire.
aThese scorings are based on ratings at timepoint 2.
∗∗p � .01
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Table 3. Multiple regression analyses exploring two possible models of mediation

B SE B �

Alternative 1: Misdirected problem solving model
Step 1
Constant .90 .19
Catastrophizing .05 .01 .31∗∗

Step 2
Constant .57 .32
Catastrophizing .04 .01 .26∗∗

Somatic focus .04 .03 .11Ns

Alternative 2: Fear-anxiety-avoidance model
Step 1
Constant .62 .33
Somatic focus .08 .03 .24∗∗

Step 2
Constant .57 .32
Somatic focus .04 .03 .11Ns

Catastrophizing .04 .01 .26∗∗

Notes.
aAlternative 1 R2 = .10 for Step 1; � R2 = .01 for Step 2 (Ns).
bAlternative 2 R2 = .06 for Step 1: � R2 = .05 for Step 2 (p � .01).
c Health care utilization was used as the criterion variable in the analyses.
∗∗p � .01.

Mediation analyses
Multiple regression analyses were performed to investigate whether the traditional
prerequisites of mediation effects were met in the two possible models of mediation
described in the statistical analysis section. In both models, health care utilization
was used as the dependent variable as a proxy for medically oriented problem-solving
behaviour. In the first model (Alternative 1: Misdirected problem solving model), somatic
focus was a proposed mediator between catastrophizing and health care utilization, and
in the second model (Alternative 2: Fear-anxiety-avoidance model) catastrophizing was
a proposed mediator between somatic focus and health care utilization. As can be seen
in Table 3, the data best matched Alternative 2 as the effect of somatic focus on health
care utilization was reduced to a non-significant level (� = .11 Ns) (and not the other
way around) when both catastrophizing and somatic focus were used as predictors in
the regression.

Subsequently, a bootstrapping method (n = 1000 bootstrap resamples) was used to
explore the significance of the indirect effects in both possible models of mediation. The
analyses showed that in Alternative 1, the indirect effect of catastrophizing on health
care utilization through somatic focus as a mediator was not significant (point estimate
= .009; CI [–. 005, – .024], p = .20). In Alternative 2, however, the indirect effect
of somatic focus on health care utilization through catastrophizing as a mediator was
significant (point estimate = .042; CI [.015, – .078], p < .01).

In sum, in both approaches of mediation analyses, the data supported Alternative 2
where catastrophizing was proposed as a mediator of the relation between somatic focus
and health care utilization.
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Discussion
The current study is an attempt to empirically investigate the links between problem
framing, catastrophizing, and problem-solving behaviour. On basis of two complemen-
tary theoretical models which differ somewhat in their implicit suggestions of what
drives what, we examined possible mediators using proxies for biomedical problem
framing and medically oriented problem-solving behaviour. The goal was to explore
whether catastrophizing might be understood from a problem-solving perspective.

We found evidence that biomedical problem framing, catastrophizing, and medically
oriented problem-solving behaviour were related. This partially supports the misdirected
problem solving model (Eccleston & Crombez, 2007), which proposes that these
concepts are related and interact to worsen the pain problem. The model implies that
if an individual who experiences pain worries extensively and frames the problem in
biomedical terms, this often results in medically oriented problem-solving behaviours,
that is the individual relies on medical solutions and seeks health care to cure the pain.
Our data indeed support the link between these concepts but the direction of the
relations was somewhat different than the model proposes.

Our results indicate that the way people view their pain problem set the stage
for catastrophic worry. The mediation analyses supported catastrophizing as a mediator
between biomedical problem framing and medically oriented problem solving. This is not
in line with the sequential order of the misdirected problem solving model, which implies
that it is the other way around; that biomedical problem framing mediates the relation
between catastrophizing and problem-solving behaviour. The current findings are rather
congruent with the expanded fear-anxiety-avoidance model (Asmundson et al., 2004),
which implies that pain beliefs, such as ‘pain means harm or serious injury’, or in other
words biomedical problem framing, might set the stage for catastrophizing and medically
oriented problem-solving behaviours. In other words, the current findings indicate that
if patients view their pain as primarily a medically problem, then catastrophic thoughts
about what is wrong might arise. In turn, the patients may seek medical health services
as an attempt to solve the problem.

It is important to note that efforts at finding medical solutions for the pain are not
adaptive or maladaptive per se. To try to find a solution for pain is generally related
to better functioning (Keefe, Rumble, Scipio, Giordano, & Perri, 2004) but when it is
difficult to find a medical solution, such as in the case of spinal pain, a more adaptive
reaction is to engage in other goals (Eccleston & Crombez, 2007). Based on our data,
we cannot draw any conclusions about whether the repeated efforts for finding medical
solutions for the pain problem were adaptive or not. There is, however, a relation
between health care visits and poor function at the second assessment. On the one
hand, this could be a sign that the efforts for finding medical solutions have not been
successful. On the other hand, it might also be that the patients seek more health care
because of their poor function. A third possibility is that the contact with the health care
provider in fact has increased the patients’ feelings of helplessness, which in turn lead
to further health care visits.

A related issue when trying to understand catastrophizing from a problem-solving
perspective is that we cannot tell whether catastrophizing is a precursor or also a
consequence of medically oriented problem-solving behaviour. The question of causality
is a well-known issue when examining bidirectional models; since they are circular it
is difficult to tease out what drives what. To clarify that, experimental studies that
manipulate these concepts are needed. The current design indeed has limitations when
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examining mediating factors since both the independent factor and the mediator were
measured at the same timepoint. Further, it would have been of large interest to follow
these people from their very first pain episode to get more information about how the
proposed feedback loops develop. Another option which would have strengthened our
conclusions would be to control for health care visits at baseline. However, as there is
still sparse empirical support for these models, the current findings are informative as a
first step and serve to set a direction for future research.

Another methodological limitation is that our findings rely solely on self-report data.
An addition of an objective measure of health care visits could have verified the reliability
of these self-reports, and therewith strengthened the results. To check the stability of
our data, however, we repeated the same analyses with the total number of health care
visits (as opposed to the number of different providers visited) as the outcome variable,
and the results remained the same. A reservation should also be made concerning
the use of TSK to assess biomedical problem framing. There have been conflicting
findings concerning its factor structure (see e.g., Lundberg et al., 2004; Vlaeyen et al.,
1995) and the measure might therefore not be considered as stable. However, to our
knowledge there are no established measures for assessing problem framing and when
scrutinizing the somatic focus subscale in the TSK, the questions have high face validity
and were, therefore, considered as the best available proxy for biomedical problem
framing.

The prospective design of this study is indeed one of the strengths. The time span
of 7 months allowed analyses of how these components interacted over time. Another
strength is that, apart from a relatively high mean age of 57, the sample appeared to
be representative of patients suffering from spinal pain problems, with moderate levels
of catastrophizing and disability. The level of somatic focus was also comparable with
other samples suffering from pain problems (Roelofs et al., 2004). This denotes that the
findings might be generalizable to other patients with spinal pain problems.

The findings from the present study have implications theoretically as well as
clinically. Theoretically, the link between the concepts included in the misdirected
problem solving model was confirmed, but the data suggests that the directions are
somewhat different than the model implies. This might be important for refinement of
this model. The findings also provide a framework for catastrophizing, and suggest one
possible path that links catastrophizing to poor outcome in patients, namely as a mediator
between problem framing and problem-solving behaviour. Clinically, this brings up the
importance of examining how patients with spinal pain view their problem. If pain is
regarded as a definite signal of something medically wrong, it is vital for the clinician
to address catastrophic worry. Most clinicians do this by reassuring the patients that
nothing is medically wrong in their back. However, there is surprisingly little evidence
that reassurance is effective for calming patients (for a review, see Linton, McCracken, &
Vlaeyen, 2008). General information is possibly needed, but it might not be enough for
patients with high levels of catastrophizing. Another important aspect in this context is
validation; to express acceptance of the patient’s behaviour, feelings, and situation as
true (Fruzzetti, 2006). Presumably, a combination of reassurance in the form of concrete,
specific information and a validating response from the clinician is needed, but further
research needs to find out the best way to do this.

This study has contributed to the understanding of catastrophizing from a problem-
solving perspective. In conclusion, catastrophizing was linked to how the pain problem
was framed and dealt with. More specifically, the data indicated that catastrophic worry
mediates the relation between biomedical problem framing and medically oriented
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problem-solving behaviour. Future studies would preferably examine the long-term
consequences of this problem-solving behaviour.
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specific information and a validating response from the clinician is needed, but further
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