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Introduction

1.1 Living with chronic pain
 
The International Association for the Study of Pain (IASP) has defined pain as “an unpleasant 
sensory and emotional experience associated with actual or potential tissue damage, or de-
scribed in terms of such damage” (International Association for the Study of Pain, 2012). This 
definition implies that pain is not just a medical problem, but always contains a psychological 
component. This is especially true for chronic pain, which is pain that lasts beyond the usual 
course of the acute disease or the expected time of healing. Also, the definition emphasizes 
the subjective experience of pain. No one can feel someone else’s pain. Thus, “pain is as bad 
as the patient says it is” (Crul & De Vries Robbé, 2000). In its declaration on pain, the European 
Federation of the International Association for the study of Pain Chapters (EFIC) defines chron- 
ic and recurrent pain as a major health problem and a disease in its own right. Thus, chronic 
pain should be treated as more than just a symptom.  
 Chronic pain can impact every life dimension, influencing work, education, household 
activities, leisure activities, and social, family and intimate relationships. Also, it can have an 
impact on a person’s sense of self and self esteem and it can lead to feelings of depression, 
insomnia, fatigue and substance abuse. Chronic pain has a negative impact on employment 
status and causes absence from work and loss of productivity (Patel et al., 2012). The health 
related quality of life of chronic pain patients is among the lowest observed for any medical 
condition (Becker et al., 1997). Chronic pain often coexists with psychiatric disorders. Comor-
bidity with somatoform disorders and anxiety disorders is common (Reme et al., 2011).
 Despite all advances in the medical understanding and treatment of chronic pain, it 
continues to be a major problem for many people. Often chronic pain cannot be sufficiently  
reduced by pharmacological or invasive medical treatment. In many cases, patients get to 
hear from their doctors that their pain cannot be cured and that they have to learn to live with 
it. For patients this is a very difficult message to receive. It implies that one has to accept that 
experiencing pain will remain part of one’s life and that medical professionals cannot offer 
adequate relief. For many patients, this sharply contrasts with the biomedical view they have 
of illness and disease, in which every physical complaint should be medically explained and 
treated. Furthermore, how does one do that, learning to live with pain? It is much easier said 
than done.
 
1.2 The cognitive-behavioral perspective on chronic pain
 
As indicated above, it is widely recognized that psychological factors play an important 
role in chronic pain. However, this has not always been the case. Before the 1970s, pain was  
viewed from a biomedical perspective and accordingly, was solely seen as a symptom of tis-
sue damage (Gamsa, 1994). Pain which could not be explained by physical causes was, in 
accordance with the psychoanalytical viewpoint of that time, psychological in origin. Thus, 
pain was attributed to either psychological (caused by unconscious psychic conflicts) or to 
organic causes. Around the 1970s, this dualistic conception was abandoned and pain came to 
be understood as a more complex phenomenon. A shift from linear, sensory models of pain 
to multi-dimensional explanations took place. Pain was seen as the result of the interaction 
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between physical, psychological and social factors. This view was refl ected in the biopsycho-
social model of pain (Engel, 1980), which to this day is a leading framework in the study and 
treatment of chronic pain.
 

 

Figure 1.1 The biopsychosocial model
 
 In psychology, pain has fi rst been studied from behavioral theory (“pain is a result of oper-
rant conditioning or observational learning”), and later from cognitive theory (“the pain expe-
rience is determined by the appraisal of the pain”). Nowadays, the cognitive-behavioral per-
spective on pain is widely accepted and cognitive-behavioral approaches are extensively and 
successfully used in treatment programs for chronic pain. The cognitive-behavioral approach 
is based on the assumption that negative, unrealistic thoughts, images and beliefs can have 
a signifi cant negative impact on the experience of pain sensations, moods, behaviors and 
other bodily sensations (Winterowd et al., 2003). The modifi cation of a patient’s beliefs will 
generate change in the experience of pain and in maladaptive pain behavior (Gamsa, 1994).
 Currently, the fear-avoidance model is one of the leading cognitive-behavioral models 
in the study of the psychology of pain (Vlaeyen & Linton, 2000). The fear-avoidance model 
describes possible pathways by which persons with pain can get caught in a downward 
spiral towards increasing avoidance, disability and pain. If pain is appraised as threatening 
(catastrophizing), pain-related fear evolves, which in turn leads to avoidance behavior and 
hypervigilance to bodily sensations, followed by disuse, disability and depression. This sub-
sequently will maintain the pain experience, thus fueling a vicious circle of ever increasing 
catastrophizing, fear, avoidance and disability. According to this model, pain-related catas-
trophizing can also be infl uenced by negative aff ectivity and threatening illness information. 
In non-catastrophizing persons, pain-related fear will not develop and a confrontation with 
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normal daily activities is likely to occur, leading to fast recovery of the pain experience.
 The fear-avoidance model is widely used as a guiding principle in the psychological treat-
ment of chronic pain. The model demonstrates that the appraisal of the pain determines the 
subsequent pathway of either fear, avoidance and disability or confrontation and recovery. 
This means that interventions should be aimed at the reduction of catastrophizing and pain-
related fear and the promotion of the confrontation with activities and pain.
 

 
 

Figure 1.2 The fear-avoidance model of Vlaeyen and Linton (2000)

1.3 The psychological treatment of chronic pain
 
Cognitive-behavioral interventions are aimed at helping patients identify maladaptive pat-
terns in responding to their pain and at acquiring, developing and practicing more adaptive 
ways of reacting to the pain (Turk, 2003). Patients learn to recognize connections between 
their thoughts, feelings, behaviors and physiological responses, together with the joint con-
sequences. The overriding message of cognitive-behavioral treatment is that people are not 
helpless in dealing with their pain, but that they can acquire resources and skills in confront- 
ing it. In this way, pain no longer has an absolute, all compassing detrimental influence on  
a person’s life. People can become active, resourceful problem-solvers, instead of passive, 
helpless victims of pain. The overall goal is for patients to live a productive, enjoyable life, de- 
spite their pain. The effectiveness of cognitive-behavioral interventions for chronic pain has 
been demonstrated in various studies (Morley et al., 1999; McCracken & Turk, 2002; Vlaeyen 
& Morley, 2005).
 Cognitive-behavioral treatment is provided for chronic pain patients in various settings 
and forms: in primary, secondary or tertiary care, as monodisciplinary psychological treat-
ment or as part of a multidisciplinary treatment program, either individually or in a group, 
and most recently, through the internet. 
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1.4 The latest developments

Cognitive behavioral treatment helps many patients with chronic pain. However, a substan-
tial proportion of patients do not sufficiently benefit from it. Also, cognitive behavioral inter-
ventions are not always easily available or acceptable to patients with disabling pain. 
 The last decade has seen two important developments in the psychological treatment of 
chronic pain. Firstly, a new form of cognitive-behavioral treatment had emerged. These third 
generation CBT interventions include acceptance and commitment therapy (ACT), dialec-
tic behavior therapy (DBT), mindfulness-based cognitive therapy (MBCT) and mindfulness-
based stress reduction (MBSR) (Baer, 2006). These interventions seek to change the function 
of psychological events and the individual’s relationship to them, rather than changing these 
psychological events directly. Strategies used are mindfulness, acceptance and cognitive de-
fusion (Hayes et al., 2006). ACT and mindfulness-based approaches are increasingly used in 
the treatment of chronic pain. They do not appear to be superior to cognitive behavioral 
treatment, but can be good alternatives (Veehof et al., 2011).
 The second development is the incorporation of the internet in the treatment of chronic 
pain. With the developments in the world wide web, it became possible to administer psycho-
logical treatment programs through the internet instead of face-to-face. Recent years have 
seen a development of all kinds of treatment programs for patients with various problems, in-
cluding chronic pain (Cuijpers et al., 2008). These programs vary with regard to the degree of 
interactivity, personal contact with a therapist and anonymity. The benefits of internet-based 
interventions include, among others, cost-effectiveness, accessibility and acceptability. 
 
1.5 The outline of this thesis
 
The objective of this thesis is to investigate psychological mechanisms of chronic pain and 
to evaluate the effectiveness of cognitive-behavioral treatment of chronic pain. This thesis 
consists of two parts and an intermezzo.
 Part 1 of this thesis focuses on mechanisms of chronic pain. As indicated earlier in this in-
troduction, pain-related catastrophizing is a defining factor in the pain experience. It appears 
to determine to a large degree whether or not pain becomes chronic. Few studies have inves-
tigated the nature of pain-related catastrophizing in people with pain who are not (yet) pain 
patients. In order to gain more insight into the mechanism of pain-related catastrophizing, 
we conducted a study investigating pain-related catastrophizing in pain patients and people 
with pain in the general population. This study is presented in chapter 2 of this thesis.
 In recent years, an interest in the role of the metacognitive concepts acceptance and mind-
fulness in the chronic pain experience has emerged. So far, little is known about the mech- 
anisms by which these metacognitive concept influence the pain experience. Therefore, in 
chapter 3 a study on the influence of mindfulness and acceptance on pain-related catastro-
phizing is presented. 
 Chapter 4 of this thesis forms an intermezzo, in which a survey into pain patients’ use of 
the internet for pain-related medical information is reported. This study is an inventory study 
that helped us prepare an internet-based intervention for chronic pain.
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 Part 2 of this thesis is about psychological interventions for chronic pain. As mentioned 
above, cognitive-behavioral treatment is currently regarded as the most effective treatment 
approach for chronic pain and is provided to patients in various forms and settings. In chapter 
5, we investigated the effects of psychological treatment of chronic pain by primary care 
psychologists, and compiled an inventory of the experiences of both patients and primary 
care psychologists.
 CBT treatment can also be provided in the context of group treatment. A group format 
has a number of advantages, including cost and time effectiveness and the opportunity for 
patients to share experiences and learn from each other. We developed a cognitive-behavioral 
group course for patients with non-specific chronic pain. A pilot study into the effects of 
this cognitive-behavioral group intervention for patients with chronic pain is presented in 
chapter 6 of this thesis.
 After this pilot study, we expanded the course by developing an internet-based version 
of this cognitive-behavioral program. Recent studies show that internet-based treatment can 
be effective in treating various problems, including chronic pain. Internet-based programs 
have various benefits, including accessibility and acceptability, which may be particularly 
relevant for patients with disabling pain complaints. In chapter 7, a randomized controlled 
trial comparing an internet-based cognitive-behavioral treatment to a cognitive-behavioral 
group intervention is presented. 
 Finally, in chapter 8 the main findings of this thesis are described and discussed and  
implications for clinical practice and future research are addressed.
 
1.6 Case vignettes
 
Case vignettes are provided throughout this thesis to offer examples of the experience of 
chronic pain. The content of the case descriptions is related to the content of the distinct 
parts of the thesis. The case examples are fictional and based on interviews with patients in 
the context of treatment, the studies in this thesis and on the literature. Mrs. A and Mr. B do 
not really exist, be are representative of patients seen in our Pain Center.
 The case vignettes, describing the pain experience of Mrs. A and Mr. B, each consist of 
three parts. The first part, introducing their respective pain problems, is provided at the end 
of this introduction. The second part focuses on their pain-related psychological profiles and 
is provided at the end of part 1 of this thesis. The third part, describing the psychological  
treatment of these two patients, may be found at the end of part 2 of this thesis.
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Box 1: The prevalence of chronic pain
 
Chronic pain is highly prevalent. It causes suffering for millions of patients worldwide. 
Estimates of the prevalence of chronic pain differ widely, depending on the definition 
of chronic pain used, the types of pain included, the survey method and the popula- 
tion in which the data was gathered. The definition of pain varies widely among 
surveys. Pain was, amongst others, defined as either persistent pain, obvious pain,  
widespread pain, recurrent pain or long lasting pain. With regard to the duration of the 
pain, surveys used timescales of the present moment, the previous week, up to three 
months or up to six months. Furthermore, surveys differed in whether or not a min-
imum level of pain intensity was used. Some studies only included participants with 
pain of a minimum pain intensity (for example, a minimum of 5 on a numeric rating 
scale (Breivik et al., 2006)), or indicated that the pain should not include aches or pains 
that are fleeting or minor (for example Johannes et al., 2010), but many studies did not 
specify a minimum intensity.
  In a large scale survey in 15 European countries, approximately 20% of the popu-
lation suffers from chronic pain with an intensity of 5 or higher on an numeric rating 
scale and a duration of six months or more (Breivik et al., 2006). The prevalence of 
chronic pain in the Netherlands in this study was 18%, while figures ranged from 12% 
in Spain to 30% in Norway. A prevalence of approximately 20% for chronic pain with 
a duration of more than six months was also found in other studies (Blyth et al., 2001; 
Eriksen et al., 2003; Ohayon & Schatzberg, 2003; Sjogren et al., 2009), but higher preva-
lence numbers have also been reported (49% (Andersson et al., 1993), 40% (Brattberg 
et al., 1989), 31% (Johannes et al., 2010)).
 Based on these studies, it can safely be concluded that at least one in five adults 
suffers from pain complaints with a duration of more than six months. Given a Dutch 
adult population of approximately 13.2 million people in 2012 (Statistics Netherlands,  
2012), this would mean that in the Netherlands about 2.5 million adults suffer from 
long lasting pain of moderate to severe intensity. Given these numbers and the impact 
chronic pain has on medical consumption, work absenteeism and disablement, 
it comes as no surprise that the economic costs of chronic pain are enormous (Van 
Tulder et al., 1995; Borghouts et al., 1999; Maniadakis & Gray, 2000; Gustavsson et al., 
2011; Gaskin & Richard, 2012; Gore et al., 2012; Raftery et al., 2012).
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The (fictional) case of Mrs. A: Case description
 
Mrs. A is a 40-year old married woman and mother of two children (5 and 8 years old) 
who works part-time as an administrative assistant. She visits the Pain Center because 
of a longstanding pain complaint.
 She has suffered from headaches since the age of 12. Ten years later, she also began 
to experience pain in her lower back, for which physical therapy could offer no relief. In 
the course of the following years, she also developed pain in the arms and legs. Pres- 
ently, pain in the shoulder and neck region is her most prominent complaint.
 The pain is constantly present and she describes it as “nagging” and “stabbing”. 
She can indicate no triggering factors and there is nothing she can do to relieve the 
pain. She says that she sleeps only 3-4 hours per night because of the pain. Currently, 
physical therapy gives insufficient relief. She uses naproxen (500 mg, 3 times per day) 
and amitriptyline (10 mg, once a day), without much effect.
 Despite her pain complaint, she does her work, never calling in sick. Although she 
likes her work very much, she does experience working on the computer as physically 
exhausting. Dealing with her children and her household after a day at work is very 
tiring. She finds it difficult to ask for help, thinking that she should be able to do it all. 
She describes herself as a perfectionist.
 In the past, psychological counseling for depressive symptoms helped her con-
siderably. She says that she is a much stronger person now. Due to the pain, she cur-
rently experiences feelings of sadness and helplessness. The patient thinks nothing or 
no one can help her in dealing with the pain. She thinks it will never get any better.
 On physical examination, a tense musculature of the cervical region was found. No 
neurological abnormities were noted. The patient experienced a positive reaction to 
14 out of the 18 tender points for fibromyalgia. X-rays and a MRI-scan showed no ab-
normalities. Asked about the intensity of the pain, she gives a score of 8 on a numeric 
rating scale for pain (with a range of 0-10).
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The (fictional) case of Mr. B: Case description
 
Mr. B is a 56-year old married man with a 17-year old son, who works as a manager in a 
retail company. He was referred to the Pain Center by his general practitioner because 
of disabling pain in the lower back.
 The pain in the lower back has been present for 10 years. Before that, he was an 
active man who played many sports and who never experienced back pain. In recent 
years, he also began experiencing pain in the thighs; first on the left side, and pres- 
ently on both sides. The pain in the legs is worst in the morning. The pain in the lower 
back is constantly present and gets worse with physical activity.
 His work, which requires a lot of standing, became too strenuous, leading to sick-
leave for the past three months. He regrets that he is no longer able to do his work, but 
in view of his pain complaints, he does not think he will be able to return to work soon. 
He also experiences limitations in other physical activities. He has stopped gardening 
and sports, making his days much more inactive than in the past, mostly at home  
reading, watching TV and surfing on the internet, while his wife is at work and his son 
is at school. He does not experience any difference in mood. However, he does expe-
rience feelings of fatigue and he is afraid that physical activity will cause more pain.
 Despite a normal X-ray, he thinks that there is something wrong with his back. 
Physical therapy had little effect, discontinuing it four months ago. Presently, he uses 
ibuprofen, 400 mg twice a day. When asked about his alcohol intake, he admits that he 
drinks a lot more than previously (on average 3-4 glasses a day, sometimes more).
 On physical examination, a slight difference in the length of the legs was found. 
His gait was normal and the leg musculature was well developed. Neurological find- 
ings were normal. Asked about the intensity of the pain, the patient gives a score of 7 
on a numeric rating scale for pain (with a range of 0-10).
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Abstract
 
Background: Catastrophizing is a defining factor in the pain experience and strongly con-
tributes to the prediction of various aspects of health. Catastrophizing is not just present in 
pain patients, but may also be present in people with non-clinical pain. The aim of the present 
study is to investigate levels of catastrophizing in pain patients and people with pain from 
the general population. Also, the relationship between catastrophizing and pain intensity, 
specialist consultation and use of pain medication is studied.

Methods: A cross-sectional survey design was used, including 150 pain patients and 376  
respondents from the general population.

Results: The results show that pain is highly prevalent in the general population. The pain 
patients reported significantly higher levels of pain intensity and catastrophizing than 
the community pain sample. In both samples, significant positive correlations between  
catastrophizing and pain intensity were found. The data show a linear relationship between  
catastrophizing and pain intensity, which can be interpreted as evidence for a dose-response 
pattern in pain-related catastrophizing. Furthermore, catastrophizing predicted specialist 
consultation and medication use in the community pain sample.

Conclusions: It can be concluded that pain-related catastrophizing is present in pain  
patients as well as people with pain from the general population in a dose-response pattern. 
Catastrophizing seems to be an important factor determining certain aspects of pain-rela-
ted medical consumption, even in non-clinical pain, and should therefore be a target of the  
screening procedure and early intervention.
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2.1 Introduction
 
Negative distorted interpretations of pain, also known as cognitive errors, are related to the 
development and maintenance of chronic pain. A cognitive error, which occurs frequently in 
people with chronic pain, is catastrophizing. Pain-related catastrophizing involves an exag-
gerated negative orientation towards actual or anticipated pain experiences (Sullivan et al., 
1995). In chronic pain patients, catastrophizing predicts pain intensity, pain-related disability 
and psychological distress, irrespective of the type of pain (Severeijns et al., 2001). Further-
more, catastrophizing has a negative impact on mental health, general health perception, 
social functioning and vitality (Severeijns et al., 2002).
 Catastrophizing can have far-reaching consequences. In a series of psychophysical pain 
testing procedures in healthy adults, catastrophizing was related to inflammatory responses 
to acute painful stimulation (Edwards et al., 2008). This suggests that catastrophizing sen-
sitizes the nervous system to promote an amplification of pain transmission. Furthermore, 
Campbell et al. (2010) demonstrated that catastrophizing negatively influenced the effect of 
distraction techniques in experimentally induced pain. 
 Catastrophizing is not just present in pain patients, but may also emerge in the early 
stages of the pain process. Buer and Linton (2002) found catastrophizing to be present in a 
sample from the general population in a “dose-response” pattern, with higher levels of catas- 
trophizing in persons who reported more pain. Buanaver et al. (2008) found no differences 
in catastrophizing between a no-pain group and a headache group from the general popu-
lation and speculated that catastrophizing may only be triggered by persistent pain of high 
enough severity. Osman et al. (2000) and Severeijns et al. (2004) both also found low levels 
of catastrophizing in samples from the general population. These studies suggest that catas- 
trophizing may be present in people with pain in the general population, but that the levels 
of catastrophizing may differ markedly from those in clinical samples.
 In a cross-sectional study, Severeijns et al. (2004) demonstrated that catastrophizing 
was related to both specialist consultation and medication use in participant with muscu-
loskeletal pain from the general population. Based on these findings, the authors suggest 
that interventions aimed at reducing the level of catastrophizing might lead to less medical 
consumption. However, in a subsequent prospective study, Severeijns et al. (2005) found no 
evidence that pain-related catastrophizing predicted specialist consultation and medication 
use in a large community sample. Thus, the effects of pain-related catastrophizing on medical 
consumption are still unclear.
 From the current literature it can safely be concluded that catastrophizing plays an im-
portant role in the pain experience. However, more study is needed on the precise nature 
of catastrophizing in people with pain in the general population. Therefore, the aim of the 
present study is to test the following hypotheses:

Pain patients report significantly higher levels of pain-related catastrophizing than  
people with pain from the general population.
There is a significant linear relationship between catastrophizing and pain intensity and 
this relationship is stronger in people with pain from the general population than in pain 
patients.

.

.
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Levels of catastrophizing predict specialist consultation and medication use in both sam-
ples.

 
2.2 Methods
 
2.2.1 Participants and procedure
 

Patient sample
Data from a patient sample was collected as part of standard medical care. All new patients 
referred to the Pain Center of the University Medical Center Groningen (UMCG) receive a 
questionnaire prior to their fi rst visit to the Pain Center. A selection of items from the Pain 
Center questionnaire and scores on the Pain Catastrophizing Scale (PCS) were used as data 
for the present study.
 In this study, data from 150 consecutive patients referred to the Pain Center during the sec-
ond half of 2009 were used. The patient sample consisted of 61 (40.7%) men and 89 (59.3%) 
women, with a mean age of 50.6 years (Table 2.1).
 

General population sample
A random sample of 2000 names and addresses was selected from the telephone books of 
the two most northern provinces of the Netherlands (Friesland and Groningen). These per-
sons received an invitation to complete an online questionnaire. In the invitation letter, the 
aim of the study, voluntary participation and confi dentiality were explained. Also, the letter 
included a unique personal login code and password with which the online questionnaire 
could be accessed. The login code and password could only be used once. Twenty gift certifi -
cates of 10 euros were to be allotted to the respondents completing the questionnaire.
 A total of 390 persons completed the questionnaire. Due to missing items, the data of 
376 participants were used in this study. Of these 376 participants, 137 (36.4%) experienced 
pain at the time of the study (based on the question about pain complaints, see below under 
“Questionnaires”). This group is the community pain sample in the present study. The com-
munity pain sample consisted of 89 (65.0%) men and 48 (35.0%) women, with a mean age of 
53.2 years (Table 2.1). The participants (n = 239) who did not report pain at the time of the 
study form the no-pain sample in this study. This no-pain group consisted of 167 (69.9%) men 
and 72 (30.1%) women, with a mean age of 53.4 years (Table 2.1).
 The patient sample, the community pain sample and the no-pain sample did not diff er 
with regard to age (F (2, 523) = 1.927, p = 0.147). However, a diff erence in gender distribution 
was found. The patient sample contained a signifi cantly higher percentage of women than 
both the community pain sample (  2 (1, n = 287) = 16.943; p < 0.001) and the no-pain sample 
(  2 (1, n = 389) = 32.410; p < 0.001). No diff erence in gender distribution was found between 
the community pain sample and the no-pain sample.
 

.
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Ethics
The UMCG Institutional Ethics Committee waived the requirement of approval. No WMO (Wet 
medisch-wetenschappelijk onderzoek met mensen/ Act medical research with human sub-
jects) requirement was necessary for this study in the Netherlands.
 
2.2.2 Questionnaire

Patient sample
The questionnaire for the patients contains questions about demographics, pain complaints, 
previous specialist consultation (before the first visit to the Pain Center) (“Have you previously 
consulted a specialist for your pain complaint?” with the answer options yes or no) and med- 
ication use (“Do you use medication for your pain complaint?” with the answer options yes 
or no) as well as the following supplementary questionnaires: Symptom Checklist 90 (SCL-
90; Derogatis et al., 1973), Pain Coping and Cognition List (PCCL; Stomp-Van den Berg et al., 
2000), Disability Rating Index (DRI; Salen et al., 1994) and Pain Catastrophizing Scale (PCS, for 
a description, see below; Sullivan et al., 1995). The SCL-90, PCCL and DRI were not used in the 
present study. 
 Pain intensity was measured with a Numeric Rating Scale (NRS). The NRS was accompa-
nied by the following question: “How much pain did you experience during the past week?”. 
The range of the NRS was 0 (no pain) to 10 (worst pain imaginable). For the present study, a  
selection of items about demographics, pain complaints, previous specialist consultation and 
medication use and the PCS-scores were used.
 

General population sample
The questionnaire for the general population contained questions about demographics 
(gender, age, education), pain complaints (“Do you experience pain complaints?” with the 
answer options (a) yes, at this moment, (b) not at this moment, but I have experienced pain 
complaints during the past six months, and (c) no), specialist consultation (“Have you consult- 
ed a specialist for your pain complaint?” with the answer options yes or no) and medication 
use (“Do you use medication for your pain complaint?” with the answer options yes or no).
 Also, the questionnaire contained the Dutch version of the Pain Catastrophizing Scale 
(PCS). Pain intensity was measured with a Numeric Rating Scale (with the question “How 
much pain did you experience during the past week” and a range of 0 (no pain) to 10 (worst 
pain imaginable).

Table 2.1 Sample characteristics 

  Patient sample Community pain sample No-pain sample 

N 150 137 239 
     
Sex Male 61 (40.7%) 256 (68.1%) 169 (69.9%) 

 Female 89 (59.3%) 120 (31.9%) 72 (30.1%) 
     
Age Mean 50.6 53.2 53.4 

 SD 15.4 13.5 13.5 
 Range 18-86 25-82 19-86 
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Pain Catastrophizing Scale
The Pain Catastrophizing Scale (PCS) is a 13-item self-report measure developed by Sullivan 
et al. (1995) for use in both clinical and non-clinical populations. Participants are asked to 
reflect on a painful experience (“When I’m in pain…”) and to indicate on a 5-point scale the 
degree to which they experienced various thoughts and feelings. The PCS yields a total score, 
indicating the degree of pain-related catastrophizing. Next to this total score, three subscales 
can be calculated: magnification, rumination and helplessness. In the Dutch version of the 
PCS, the three factor structure has been confirmed across different pain patient samples and 
a non-clinical sample (Van Damme et al., 2002). 
 The Dutch version of the PCS has a high internal consistency (Cronbach’s alpha varies 
between 0.85 en 0.91; Van Damme et al., 2000) and the PCS has a good test-retest reliability 
(r = 0.75 over a period of six weeks and r = 0.70 over a period of ten weeks for the English 
version; Sullivan et al., 1995). For the Dutch version of the PCS, norms are available for chronic 
pain patients (divided into chronic back pain patients and fibromyalgia patients) and healthy 
subjects (students, divided by gender) (Van Damme et al., 2000). In the current sample, the 
internal consistency of the PCS was excellent (Cronbach’s alpha = 0.93 in the pain patients 
sample, the community sample as well as the no-pain sample).
 
2.2.3 Statistical analysis
 
Data were analysed with SPSS 16.0 (SPSS Inc., Chicago, IL, USA) using descriptive statistics, 
chi-square tests, independent-sample t-tests, one-sample t-tests, one-way analyses of vari-
ance (ANOVAs), Pearson correlations and hierarchical logistic regression analyses. In tests of 
statistical significance, the significance level was set at p ≤ 0.05 (two-tailed). The central limit 
theorem justifies the use of parametric tests.
 In the hierarchical logistic regression analysis, age, sex and pain intensity were added 
in the first step. Catastrophizing was added in the second step as a predictor variable for 
medication use and specialist consultation. We also conducted a moderation analysis to in-
vestigate whether the relationship between catastrophizing and medication use/specialist 
consultation is different for different levels of pain intensity. Following the procedure de- 
scribed by Frazier et al. (2004), catastrophizing and pain intensity were standardized in order 
to reduce problems associated with multicollinearity among the variables. Next, the product 
term “catastrophizing x pain intensity” was calculated representing the interaction between 
catastrophizing and pain intensity. A moderated hierarchical logistic regression analysis with 
catastrophizing, pain intensity and the interaction term as predictors of medication use/spe-
cialist consultation was conducted.
       
2.3 Results
 
2.3.1 Pain
 
All participants from the general population sample were asked if they recently had expe-
rienced pain complaints. Of the 376 respondents, 36.4% reported pain complaints at the time 
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of the study (the community pain sample). Of the remaining 239 participants who did not 
report pain complaints at the time of the study, 111 participants (29.5% of the total sample) 
did not have pain at the moment, but had experienced pain complaints in the last six months 
and 128 participant (34.0% of the total sample) reported no pain complaints in the last six 
months. Of the 137 participants with current pain, 17 (2.4%) reported a duration of pain com-
plaints of 3-6 months and 87 (63.5%) had their pain complaint for more than six months.
 In the pain patients, almost all participants reported a duration of pain complaints of 
more than six months (91.3%). Four percent had their pain for 3-6 months and 4.7% reported 
a duration of less than three months.
 The participants from the general population with pain at the moment of study (the com-
munity pain sample, n = 137) reported a mean NRS pain score of 4.65 (SD = 2.05; range 1-9). 
The pain patients reported a significantly higher (t (277) = -11.013; p < 0.001) mean NRS pain 
score of 7.21 (SD = 1.83; range 0-10). Of the pain patients, 2 participants (= 1.3%) had a NRS 
pain score of 0, indicating that they had experienced no pain during the past week. All partic- 
ipants from the community pain sample experienced pain to some degree (NRS range = 1-9) 
during the past week.
 In the combined pain sample (pain patients and community pain), women reported  
higher NRS pain scores than men (t (277) = -2.354; p = 0.019). However, when examining the 
patient sample and community pain sample separately, men and women did not differ with 
regard to NRS pain scores.
 
2.3.2 Catastrophizing
 
Mean scores on the PCS and its subscales for the patient sample, the community pain sample 
and the no-pain sample are shown in Table 2.2. Results of a one-way ANOVA (with post hoc 
Bonferroni multiple comparison test) reveal that pain patients had significantly higher scores 
on the PCS total scale and the subscales Rumination and Helplessness than both groups from 
the general population. The community pain sample did not differ from the no-pain sample. 
On the subscale Magnification, the patient sample differed only from the no-pain sample. 
No significant difference was found between the patient sample and the community pain 
sample on this subscale.
 



��  

Pain-related catastrophizing

 In all three groups, no differences were found on PCS total scores and subscale scores 
between men and women. Correlations with age differed between the groups. In the patient 
sample, a significant positive correlation between age and PCS total score of r (140) = 0.227 
(p = 0.006) was found. Thus, older age was related to a higher PCS total score. However, in the 
community pain sample (r (135) = -0.032; p = 0.710) and the no-pain sample (r (237) = 0.084; 
p = 0.193) no significant correlation between age and PCS total score were found.
 The mean PCS total scores of the participants in our three groups were compared to the 
mean scores from the study by Van Damme et al. (2002), on which the norms for the Dutch 
version of the PCS are based (Table 2.3). One-sample t-tests were used. Our patient sample 
was comparable to the chronic low back pain patients and the fibromyalgia patients from Van 
Damme et al. No significant differences in PCS total scores were found between our patient 
group and both patient norm groups. However, our community pain group had significantly 
lower PCS total scores than both the chronic low back pain patients (t (136) = -9.092; p < 
0.001) and the fibromyalgia patients (t (136) = -12.065; p < 0.001) and even scored signifi-
cantly lower than the student sample from Van Damme et al. (t (136) = -3.368; p = 0.001). The 
no-pain sample also showed significantly lower scores than all three groups from Van Damme 
et al. 
 

Table 2.2 PCS scores in the three samples 

 Patient sample Community pain 
sample 

No-pain sample   

n = 142 n = 137 n = 239 F p 
PCS total      

Mean 23.73 ∗ 13.37 12.11 52.616 < 0.001 
SD 12.58 11.10 10.12 df=2, 515  

      
PCS rumination      

Mean 8.70 ∗ 5.28 5.36 33.173 < 0.001 
SD 4.62 4.38 4.16 df=2, 516  
      

PCS magnification      
Mean 3.18 + 2.45 2.24 7.238 0.001 
SD 3.13 2.50 2.40 df=2, 515  
      

PCS helplessness      
Mean 11.77 ∗ 5.64 5.06 82.044 < 0.001 
SD 6.37 5.27 4.95 df=2, 516  

Post hoc multiple comparisons (Bonferroni): 
∗ = Patient sample differs significantly from both other samples 
+ = Patient sample differs significantly from no-pain sample, but not from community pain sample 
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2.3.3 Relationship between catastrophizing and pain intensity
 
We found a significant positive correlation between PCS total scores and NRS pain scores 
in both the patient sample (r (134) = 0.335; p < 0.001) and the community pain sample  
(r (135) = 0.468; p < 0.001). Correlations between PCS scores and NRS pain scores were some-
what higher in the community pain sample than in the patient sample (Table 2.4). However, a  
Fisher Z-transformation demonstrated no significant difference between these two correla-
tion coefficients (z = -1.33; p = 0.184). The existence of a linear relationship between PCS total 
scores and NRS pain scores in the combined pain sample (pain patients and community pain) 
is confirmed by the scatter plot (Figure 2.1).
 

 
 

Table 2.3 Comparison of PCS scores with norm groups for the Dutch PCS (Van Damme et al., 2002) 

 Patient sample  Community pain sample No-pain sample 
n = 142 
Mean = 23.73 
SD = 12.58 

n = 137 
Mean = 13.37 
SD = 11.10 

n = 239 
Mean = 12.11 
SD = 10.12 

Students  
          Mean = 16.56 

t = 6.785 
p < 0.001 

t = -3.368,  
p = 0.001 

t = -6.798  
p < 0.001 

SD = 7.78 df = 141 df = 136 df = 238 
    
Chronic low back 
pain patients 

ns t = -9.092  
p < 0.001 

t = -15.090  
p < 0.001 

Mean = 21.99  df = 136 df = 238 
SD = 9.31    

    
Fibromyalgia patients 

Mean = 24.81 
ns t = -12.065   

p < 0.001 
t = -19.397  
p < 0.001 

SD = 12.24  df = 136 df = 238 
Results for one-sample t-tests; ns = not significant 


Table 2.4 Correlations between PCS scores and NRS pain scores  

NRS pain scores 
 Patient sample 

n = 136 
Community sample 
n = 137 

PCS scores   
Total 0.335* 0.468* 
Rumination 0.293* 0.423* 
Magnification 0.307* 0.351* 
Helplessness 0.298* 0.469* 

Pearson’s product-moment correlations; * p < 0.01 (one-tailed) 
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Figure 2.1 Scatter plot of NRS pain scores and PCS total scores for the combined group of pain patients and 
people with pain from the general population

2.3.4 Specialist consultation
 
In the community pain sample, 31.4% reported specialist consultation for their current pain 
complaint. Of the pain patients, 84.0% mentioned specialist consultations for their pain com-
plaints before their consultation at our pain clinic. This is a signifi cantly higher percentage 
(  2 (1, n = 287) = 81.868; p < 0.001) than in the community pain sample.
 To examine whether the level of catastrophizing predicted specialist consultation, a hier-
archical logistic regression analysis was used (Table 2.5 and 2.6). In the fi rst step of the hierar-
chical logistic regression analysis, age, sex and pain intensity were used. In the second step, 
catastrophizing was added to the regression model. Also, a moderated hierarchical logistic 
regression analysis with the interaction variable “catastrophizing x pain intensity” was per-
formed to investigate whether the relationship between catastrophizing and specialist con-
sultation was diff erent for diff erent levels of pain intensity.
 The analysis revealed that in the community pain group, participants with higher levels 
of catastrophizing had a higher incidence of specialist consultation for their pain complaints. 
Without catastrophizing in the model, pain intensity was a strong predictor for specialist con-
sultation. After adding catastrophizing as a predictor in the second step, pain intensity was no 
longer signifi cant.
 In pain patients, pain intensity was a signifi cant predictor in the fi rst step. However, in 
the second step, none of the variables were signifi cant. Catastrophizing had no signifi cant 
infl uence on the incidence of previous specialist consultation in pain patients.

  2

60.00-

50.00-

40.00-

30.00-

20.00-

10.00-

.00-

PC
S 

to
ta

l s
co

re

NRS pain score

R2 Linear = 0.343

0

-

2

-

4

-

6

-

8
-

10

-



 ��  

Chapter 2

 In both groups, the interaction between catastrophizing and pain intensity did not con-
tribute additional variance in specialist consultation. The interaction was rejected at p ≤ 0.05. 
Pain intensity did not moderate the relationship between catastrophizing and specialist con-
sultation.
 

 

2.3.5 Use of medication
 
In the community pain sample, 48.2% used medication for the pain complaints. In the pain 
patients, a signifi cantly higher percentage (67.1%) used pain medication (  2 (1, n = 286) = 
10.512; p = 0.001).
 The same hierarchical logistic regression analysis procedure as mentioned above was 
used with regard to medication use for the current pain complaint. The hierarchical logistic 
regression analysis showed that in the community pain group participants with higher lev-
els of catastrophizing, who reported more intense pain, who were older and female had a 
higher incidence of medication use for the current pain complaints. This contrasts with the 
group of pain patients, in which neither variable had a signifi cant infl uence on medication 
use. Neither age, sex, pain intensity nor catastrophizing could predict medication use in the 
pain patients. 

Table 2.5 Results of the hierarchical logistic regression analysis for the community pain sample

Community pain sample

  Specialist consultation 
n = 137 

Medication use 
n = 137 

Step Variables OR CI OR CI 
1 Age 1.01 0.98-1.04 1.03* 1.00-1.06 
 Sex (female) 1.55 0.71-3.40 2.06 0.96-4.44 
 Pain intensity 1.35** 1.11-1.64 1.36** 1.13-1.63 
2 Age 1.02 0.99-1.05 1.03* 1.00-1.06 
 Sex (female) 1.91 0.84-4.34 2.38* 1.08-5.25 
 Pain intensity 1.20 0.96-1.50 1.23* 1.00-1.51 
 Catastrophizing 1.05* 1.01-1.10 1.04* 1.00-1.09 
CI = 95% confidence interval; OR = odds ratio; * p < 0.05; ** p < 0.01 

Table 2.6 Results of the hierarchical logistic regression analysis for the pain patient sample

Pain patient sample
  Specialist consultation 

n = 136 
Medication use 
n = 135 

Step Variables OR CI OR CI 
1 Age 0.97 0.94-1.01 0.99 0.97-1.02 
 Sex (female) 0.96 0.34-2.70 1.39 0.67-2.86 
 Pain intensity 1.31* 1.03-1.66 1.12 0.92-1.35 
2 Age 0.97 0.93-1.00 0.99 0.97-1.02 
 Sex (female) 0.87 0.30-2.50 1.38 0.67-2.86 
 Pain intensity 1.26 0.98-1.62 1.11 0.91-1.36 
 Catastrophizing 1.03 0.99-1.07 0.94 0.97-1.03 
CI = 95% confidence interval; OR = odds ratio; * p < 0.05; ** p < 0.01 
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 As with specialist consultation, the interaction between catastrophizing and pain inten-
sity did not contribute additional variance in medication use in both group (rejected at p ≤ 
0.05). Pain intensity did not moderate the relationship between catastrophizing and medica-
tion use.
 
2.4 Discussion
 
In the present study, we examined the nature of pain-related catastrophizing in clinical and 
non-clinical pain and found that pain patients catastrophize significantly more than people 
with pain from the general population. This is in line with the findings of previous studies  
(Osman et al., 2000; Severeijns et al., 2004) that showed that levels of catastrophizing in 
people with pain from the general population differ markedly from those in clinical samples. 
Furthermore, our data showed that pain-related catastrophizing in people with pain from 
the general population is equal to that in people without pain. Despite the fact that our com-
munity pain sample reported moderate levels of pain, they catastrophized about the same as 
people without pain.  
 In both the patient sample and the community pain sample, we found moderate posi-
tive correlations between catastrophizing and pain intensity. The correlation between catas- 
trophizing and pain intensity was somewhat stronger in the community pain sample than in 
the pain patients, but this difference was not statistically significant. The fact that we found 
quite comparable correlations in the pain patients and the people with pain from the general  
population is in line with the dose-response pattern suggested by Buer and Linton (2002). 
The higher the level of catastrophizing, the more pain was reported. This fits with the fear-
avoidance model (Vlaeyen et al., 1995a,b) in which both pain and catastrophizing are part of 
the vicious circle and as such influence each other.
 However, the fact that people with pain from the general population reported equal 
amounts of pain-related catastrophizing as people without pain, despite reporting moderate 
levels of pain intensity, is more difficult to explain. With the fear-avoidance model and the 
dose-response pattern in mind, one would expect a difference in levels of catastrophizing 
between people with and without pain. Buenaver et al. (2008) also found no difference in 
levels of catastrophizing between a no-pain group and a headache group from the general 
population. They hypothesized that clinical pain of only mild intensity may not activate catas- 
trophizing, while catastrophizing will be activated by pain of moderate to severe intensity. 
However, in that case, one would not expect the linear relationship between pain intensi-
ty and catastrophizing we found in our combined sample. Thus, an alternative explanation 
seems more likely. The fact that participants with pain from the general population showed 
equal levels of catastrophizing as participants without pain could be attributed to a “floor  
effect”. The participants without pain did have slightly lower PCS scores, but this difference 
was not statistically significant. Because of the relative low scores of the community pain 
sample, it is highly unlikely for the no-pain sample to score as low as to be statistically signifi-
cant at a 5% level. Taking this into account, the dose-response pattern, as suggested by Buer 
and Linton (2002), does seem to best describe the nature of pain-related catastrophizing in 
clinical and community samples.
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 Furthermore, in the general population catastrophizing seems indicative of certain as-
pect of pain-related medical consumption. In our study, catastrophizing predicted previous 
specialist consultation for the pain complaints in the participants with pain from the general 
population, but not in the pain patients. In participants with pain from the general popula-
tion, medication use for the pain complaints was predicted by higher levels of catastrophizing, 
greater pain intensity, older age and being female. In pain patients none of these variables 
could predict medication use. Thus, in people with pain from the general population, levels 
of catastrophizing predict the seeking of medical care. This pattern could not be determined 
in the sample of pain patients.
 Of course, we have to take into account that there may be other reasons for seeking help 
for the pain problem, which may not all be related to personality or coping mechanisms  
(Cornally & McCarthy, 2011). However, our conclusions with regard to the difference in the 
role of catastrophizing in predicting medical consumption between pain patients and people 
with pain from the general population are in line with findings of Demmelmaier et al. (2010), 
who stated that in long term disabling pain, a more complex interaction between explanatory 
factors is at work. Based on a systematic review, Chou and Shekelle (2010) also concluded that 
a broad range of factors contribute to the clinical pain experience. Goubert et al. (2004) found 
that neuroticism moderated the relationship between pain intensity and catastrophizing in 
patients with chronic or recurrent low back pain. In additions, recent publications propose 
mindfulness and acceptance as important predictor variables for chronic pain (McCracken 
& Velleman, 2010; Schutze et al., 2010). It is therefore recommended for future studies to in-
clude a broad range of predictor variables. 
 It is important to consider limitations of the present study. This study employed a cross-
sectional design. No inferences can be made with regard to the direction of the associations, 
although various prospective studies suggest that catastrophizing precedes the development 
of a pain problem rather than derives from it (Burton et al., 1995; Linton et al., 2000; Severeijns 
et al., 2005). It would be interesting to test our research questions in a prospective design. Do 
levels of catastrophizing and levels of pain increase as people with non-clinical pain become 
pain patients? Are participants with higher levels of catastrophizing indeed more likely to 
seek medical care as their pain problem develops over time?
 Also, the mail-out methodology and use of an internet survey could have influenced our 
findings. Our sample from the general population may be biased due to selection of partici-
pant from the telephone book. Increasingly, people use mobile phones and are therefore not 
listed in the telephone book. Recruiting participants through the telephone book could have 
resulted in a biased sample, particularly with regard to age, older people being overrepresent- 
ed in the telephone book. Furthermore, the use of an internet survey could also have influ- 
enced the representativeness of the sample. Older people may be less inclined to respond to 
a survey for which they have to use the internet. However, inspection of the age distribution 
of our two groups shows that the patient sample and the community sample are comparable 
with regard to age. Furthermore, it is striking that the community sample comprises a higher 
percentage of men than the patient sample. Also, participants with pain or those who have 
witnessed a pain problem in a relative may have been more inclined to participate. It should 
also be noted that our criteria for pain complaints were not very stringent, which could have 
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led to an overestimation of the prevalence of pain complaints in our sample. The criterion for 
inclusion in the community pain sample was pain at the moment of the study, irrespective of 
the location, frequency, duration or intensity of the pain. Thus, also participants with pain that 
was only transient, fleeting or minor could have been included in the study. More stringent 
inclusion criteria with regard to the pain complaints could have led to a more homogeneous 
community pain sample and would have been more in line with previous research into the 
prevalence of pain complaints, in which more specific criteria with regard to frequency, du-
ration, intensity and location were used (Breivik et al., 2006; Johannes et al., 2010). Also, the 
use of a numeric rating scale with a time frame of one week for determining levels of pain 
intensity may have led to bias since the reporting of average pain may be strongly influenced 
by current pain. In addition, it should be noted that some of the participants in our general 
population sample are patients as well since they reported specialist consultation for their 
pain complaint. However, our data could not reveal if this also included visits to a specialized 
academic pain clinic, which was the basis for inclusion in our patient sample. Furthermore, 
the present study used only self-report measures, which may be subject to several kinds of 
biases. However, the use of both a patient sample and a community sample is a strong feature 
of the present study. Our findings extend to the general population in which the chronic pain 
problem most often starts.
 Based on our findings, we can conclude that pain-related catastrophizing is related to 
pain intensity in both patients and people with pain from the general population in a dose-
response pattern. Despite the fact that we included only specialist consultation and medi-
cation use as pain-associated factors, our findings do indicate that catastrophizing is an im-
portant factor determining pain-related medical consumption in people with pain from the 
general population. We therefore recommend to include a measure of catastrophizing in the 
screening procedure for chronic pain in patients as well as people from the general popula-
tion with pain complaints. Next to this, catastrophizing should be a target for early interven-
tion. Our data suggest that the connection between catastrophizing and medical consump-
tion becomes more complicated when pain becomes a disabling problem and people with 
pain turn into pain patients. Ideally, one should intervene in the early stages, before the pain 
problem becomes chronic and thus more complex.
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Abstract
 
Objectives: Catastrophizing is often the primary target of the cognitive-behavioral treatment 
of chronic pain. Recent literature on acceptance and commitment therapy (ACT) suggests 
an important role in the pain experience for the metacognitive concepts mindfulness and 
acceptance. The aim of this study is to examine the influence of mindfulness and general psy-
chological acceptance on pain-related catastrophizing in patients with chronic pain. 

Methods: A cross-sectional survey was conducted, including 87 chronic pain patients from an 
academic outpatient pain center.

Results: The results show that general psychological acceptance (measured with the AAQ-II) 
is a strong predictor of pain-related catastrophizing, independent of gender, age and pain 
intensity. Mindfulness (measured with the MAAS) did not predict levels of pain-related catas- 
trophizing.

Discussion: Acceptance of psychological experiences outside of pain itself is related to ca-
tastrophizing. Thus, acceptance seems to play a role in the pain experience and should be 
part of the treatment of chronic pain. The focus of the ACT treatment of chronic pain does 
not necessarily have to be on acceptance of pain per se, but may be aimed at acceptance 
of unwanted experiences in general. Mindfulness in the sense of “acting with awareness” is 
however not related to catastrophizing. Based on our research findings in comparisons with 
those of other authors, we recommend a broader conceptualization of mindfulness and the 
use of a multifaceted questionnaire for mindfulness instead of the unidimensional MAAS.
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3.1 Introduction
 
Catastrophizing is defined as a habitual, almost immediate appraisal of a situation as extreme- 
ly and globally catastrophic (Eccleston, 2001). Catastrophizing is related to higher levels of 
pain and suffering (Sullivan et al., 1995) and to an increased need for medical advice, higher 
use of over-the-counter medicine and increased disability (Sullivan et al., 2001). Catastrophiz- 
ing is often the primary target of cognitive-behavioral treatment (CBT), which has become the 
treatment of choice for chronic pain over the past decades. In recent years, a new form of be-
havior therapy has emerged, with an emphasis on contextual and experiential change strat- 
egies. This third generation behavior therapy is called acceptance and commitment therapy 
(ACT) (Hayes et al., 2004a) and is increasingly used in the treatment of chronic pain (Wetherell 
et al., 2011). ACT focuses in particular on the concepts of acceptance, experiential avoidance 
and mindfulness (Hayes et al., 1999).
 Acceptance and experiential avoidance are two extremes of the same construct. Thus, a 
high level of acceptance means a low level of experiential avoidance. In the chronic pain lit- 
erature, a distinction is made between general psychological acceptance (acceptance of un-
desirable experiences) and acceptance of chronic pain (McCracken & Zhao-O’Brien, 2010). 
Thus, acceptance of pain is a specific form of general psychological acceptance. In chronic 
pain patients, acceptance of pain is associated with lower pain intensity, less pain-related 
anxiety and avoidance, less depression, less physical and psychosocial disability, more daily 
uptime and better work status (McCracken, 1998). General psychological acceptance is shown 
to be a significant predictor of psychological functioning in various clinical and non-clinical 
samples (Hayes et al., 2006) and in a sample of patients with chronic pain (McCracken & Zhao-
O’Brien, 2010). According to McCracken and Zhao-O’Brien (2010), general psychological ac-
ceptance plays a unique role in the chronic pain experience, beyond similar processes such as 
acceptance of pain and mindfulness.
 Mindfulness is another key concept in the ACT model. Bishop (2002) defines mindfulness 
as “a state of being aware of and focusing on the present moment”. One accepts the present 
moment without evaluating thoughts or emotional reactions to the situation. In chronic pain 
patients, mindfulness accounts for a significant amount of variance in measures of depres-
sion, pain-related anxiety and physical, psychosocial and other types of disability (McCracken 
et al., 2007). In addition, Schutze et al. (2010) concluded on the basis of a cross-sectional study 
that mindfulness is a unique predictor of pain-related catastrophizing.
 Current literature on chronic pain suggests an important role for metacognitive concepts 
from the “third generation cognitive behavioral approach” like mindfulness and acceptance. 
The aim of the present study was to examine levels of mindfulness and general psychological 
acceptance in a sample of chronic pain patients and to investigate the relationship between 
both mindfulness and general psychological acceptance and pain-related catastrophizing in 
these patients. We hypothesized that mindfulness as well as acceptance are significant pre-
dictors of pain-related catastrophizing.
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3.2 Methods
 
3.2.1 Subjects and procedure
 
All patients who were refered to the Pain Center of the University Medical Center Groningen in 
the Netherlands for interdisciplinairy pain treatment between november 2010 and april 2011 
were asked to participate in the study. Data (Numeric Rating Scale and Pain Catastrophiz- 
ing Scale) for the current study were partly collected in the course of standard medical care. 
At the time of their first visit to the Pain Center, patients were asked to fill in two additional 
questionnaires (Mindfulness Attention Awareness Scale and Acceptance and Action Ques- 
tionnaire-II). Participation in the study was anonymous and voluntary.  
 Data from 89 chronic pain patients were collected. The sample consisted of 34 (37.8%) 
men and 55 (61.1%) women, with a mean age of 51.33 (SD = 15.54, range 20 - 92). Of the par-
ticipants, 62.9% were married, 10.1% were divorced, 13.5% were living together unmarried, 
11.2% were single and 2.2% were widowed.     
 The UMCG Institutional Ethics Committee waived the requirement of approval. No WMO 
(Wet Medisch-wetenschappelijk onderzoek met mensen/ Medical Research with Human 
Subjects Act) registration was necessary for this study in the Netherlands.
 
3.2.2 Questionnaires
 
Subjects were asked to complete the following self-report questionnaires:
 

Pain Catastrophizing Scale (PCS)
The Pain Catastrophizing Scale (PCS) is a 13-item self-report measure developed by Sullivan 
et al. (1995) for use in both clinical and non-clinical populations. Participants are asked to 
reflect on a painful experience (“When I’m in pain…”) and to indicate on a 5-point scale the 
degree to which they experienced various thoughts and feelings. The PCS yields a total score, 
indicating the degree of pain-related catastrophizing. Next to this total score, three subscales 
can be calculated: magnification, rumination and helplessness. In the authorized Dutch ver-
sion of the PCS, the three factor structure has been confirmed across different pain patient 
samples and a non-clinical sample (Van Damme et al., 2002). The Dutch version of the PCS 
has a high internal consistency (Cronbach’s alpha varies between 0.85 en 0.91; Van Damme et 
al., 2000) and the PCS has a good test-retest reliability (r = 0.75 over a period of six weeks and  
r = 0.70 over a period of ten weeks for the English version; Sullivan et al., 1995). For the Dutch 
version of the PCS, norms are available for chronic pain patients (divided into chronic back 
pain patients and fibromyalgia patients) and healthy subjects (students, divided by gender) 
(Van Damme et al., 2000). In our study, the PCS was part of the questionnaire booklet patients 
filled in prior to their first visit to the Pain Center as part of standard medical care.
 

Mindful Attention Awareness Scale (MAAS)
The Mindful Attention Awareness Scale (MAAS) is a 15-item self-report measure developed 
by Brown and Ryan (2003) measuring the frequency of everyday mindfulness experiences. 
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The authors state that the MAAS measures a unique quality of conscienceness that is relat- 
ed to a variety of well-being constructs. Mindfulness as measured with the MAAS is a one- 
dimensional construct (Brown & Ryan, 2003; Carlson & Brown, 2005). The questionnaire yields 
a total score which is the mean of the 15 itemscores. A higher score indicates a higher level 
of mindfulness. Schroevers et al. (2008) developed an authorized Dutch version of the MAAS. 
The Dutch version has a high internal consistency (Cronbach’s alpha varies between 0.81 
and 0.87) and the one-factor structure was confirmed in the Dutch version (Schroevers et al., 
2008). Participants completed the MAAS during their first visit to the Pain Center.
 

Acceptance and Action Questionnaire-II (AAQ-II)
The Acceptance and Action Questionnaire was developed by Hayes in 2004 as a measure of 
experiential avoidance/acceptance (Hayes et al., 2004b). Recently, an adapted version of the 
questionnaire was developed, i.e. the Acceptance and Action Questionnaire-II (Bond et al., 
2011). The AAQ-II appears to measure the same construct as the original AAQ with better 
psychometric consistency. The AAQ-II is sometimes referred to as a measure of psychological 
flexibility. 
 Jacobs et al. (2008) translated the 10-item AAQ-II into Dutch. This authorized Dutch ver-
sion has a high internal consistency (Cronbach’s alpha = 0.89) and the one-factor structure of 
the English version (McCracken & Zhao-O’Brien, 2010) was confirmed in the Dutch version. 
The AAQ-II yields a total score with a minimum of 10 and a maximum of 70. A high score on 
the AAQ-II indicates a high level of acceptance/psychological flexibility and thus a low level of 
experiential avoidance/psychological inflexibility. Participants completed the AAQ-II during 
their first visit to the Pain Center.

Next to these questionnaires, some questions regarding demographics, pain complaints, pre-
vious specialist consultation and medication-use were asked. Also, pain intensity was meas-
ured with a Numeric Rating Scale (NRS). This NRS was accompanied by the following ques- 
tion: “How much pain did you experience during the last two days?” The range of the NRS was  
0 (no pain) to 10 (worst pain imaginable).
 
3.2.3 Statistical analysis
 
Data were analysed with SPSS 18.0 using descriptive statistics, correlations and stepwise mul-
tiple linear regression analyses. In tests of statistical significance, the significance level was set 
at p ≤ 0.05 (two-tailed). The central limit theorem justifies the use of parametric tests.
 In order to compare the scores of our sample to samples from the literature, one-sample 
t-tests were used and in order to investigate the relationship between mindfulness, accep-
tance and catastrophizing, correlational coefficients (Pearson’s r) were calculated. In order to 
describe the relationship between both mindfulness and acceptance and catastrophizing, a 
stepwise multiple linear regression analysis was conducted with mindfulness and acceptance 
as the independent variables and catastrophizing as the dependent variable. In the first step 
of the multiple linear regression analysis, age, sex and pain intensity were added. In the sec- 
ond step mindfulness was added to the analysis as predictor variable and in the third step 
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acceptance was added. 
 We also conducted a moderated linear regression analysis to investigate whether the 
relationship between mindfulness and catastrophizing differed for different levels of accep-
tance. Following the procedure described by Frazier et al. (2004), variables were standard- 
ized in order to reduce problems associated with multicollinearity among the variables. Next, 
the product term “mindfulness x acceptance” was calculated representing the interaction  
between mindfulness and acceptance. A stepwise multiple linear regression analysis with 
mindfulness, acceptance and the interaction term predicting catastrophizing was conducted. 
Furthermore, a correlational study with use of Pearson’s r was conducted.
 
3.3 Results
 
3.3.1 Levels of mindfulness, acceptance and catastrophizing
 
The mean scores of the participants on the Pain Catastrophizing Scale (catastrophizing), 
Mindful Attention Awareness Scale (mindfulness), Acceptance and Action Questionnaire-II 
(acceptance) and mean NRS pain scores are shown in Table 3.1.
 

 The mean experienced pain intensity on a NRS scale from 1 to 10 was 7.45 (SD = 1.68, 
range 2-10), indicating a high pain severity. The PCS scores in our sample are comparable 
to those in pain patient samples from other studies (pain outpatients sample (Osman et 
al., 2000): t (84) = 0.111, p = 0.912; chronic low back pain sample (Van Damme et al., 2002):  
t (84) = 0.296, p = 0.768; fibromyalgia sample (Van Damme et al., 2002): t (84) = -1.710, p = 
0.091). However, the PCS scores in our sample were lower than those in a chronic pain patient  
sample from Schutze et al. (2010) (t (84) = -2.721, p = 0.008).
 When comparing the MAAS scores from our sample with previous research, we found 
that the scores in our sample were higher than Schutze et al. (2010) chronic pain patient 
sample (t (88) = 4.324, p < 0.001), indicating a higher level of mindfulness in our sample. In 
comparison to samples from the general population, our participants reported higher levels 
of mindfulness than Brown and Ryan’s (2003) sample (t (88) = 2.555, p = 0.012), but lower 
levels of mindfulness than Carlson and Brown’s (2005) sample (t (88) = -2.751, p = 0.007). We 
also compared our sample to the study by Schroevers et al. (2008), who describe two samples 
from the general population. Our sample reported higher levels of mindfulness than their 
first sample (t (88) = 6.092, p < 0.001), but comparable levels of mindfulness to their second 
sample (t (88) = 1.339, p = 0.184).

Table 3.1 Means, standard deviations and range of measures used in the present study 

 N Mean SD Min Max 

NRS pain 86 7.45 1.68 2 10 
PCS 85 22.41 12.96 0 48 
MAAS 88 4.20 0.86 2 6 
AAQ-II 88 50.33 10.71 25 69 
NRS = Numeric Rating Scale; PCS = Pain Catastrophizing Scale; MAAS = Mindful 
Attention Awareness Scale; AAQ-II = Acceptance and Action Questionnaire-II 
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 The AAQ-II scores of our sample were comparable to the scores of the general population 
sample from Jacobs et al. (2008) (t (87) = -1.415, p = 0.161), but higher than their clinical sam-
ple from two psychiatric clinics (t (87) = 9.377, p < 0.001), indicating a higher level of accep-
tance in our sample. The AAQ-II scores of our sample were also significantly higher than the 
those of a sample of chronic pain patients of an interdisciplinairy pain clinic (t (87) = 10.356, p 
< 0.001) (McCracken & Zhao-O’Brien, 2010).
 
3.3.2 Relationships between mindfulness, acceptance and catastrophizing
 
The correlation coefficient between mindfulness and acceptance was quite strong, i.e. r (85) 
= 0.52, p < 0.001 (Table 3.2). Furthermore, acceptance was significantly correlated with pain-
related catastrophizing (r (82) = -0.42, p < 0.001), higher levels of acceptance being related to 
lower levels of pain-related catastrophizing. Mindfulness showed no significant correlation 
with pain-related catastrophizing. The experienced pain intensity (as measured with a NRS-
scale) was significantly correlated to pain-related catastrophizing (r (82) = 0.40, p < 0.001), but 
not to mindfulness or acceptance.
 

3.3.3 The influence of mindfulness and acceptance on catastrophizing
 
To examine whether levels of mindfulness and levels of acceptance predicted levels of pain-
related catastrophizing in our chronic pain sample, a stepwise multiple linear regression anal- 
ysis was used. In the first step of the regression analysis, age, sex and pain intensity were used. 
The analysis revealed that pain intensity was a significant predictor of pain-related catas- 
trophizing in step 1 (Table 3.3). In step 2, mindfulness was added to the regression model. In 
this model mindfulness was not a significant predictor. With the adding of mindfulness, R2 in-
creased with only 0.04 (Table 3.4). In step 3, acceptance was added to the model. Acceptance 
was a significant predictor of pain-related catastrophizing. With the adding of acceptance, R2 
increased with 0.12. Thus, acceptance explained an additional 12% of the variance in pain-
related catastrophizing over and above gender, age, pain intensity and mindfulness. The final 
model explained a significant proportion of variance in PCS scores (R2 = 0.33, F (5, 77) = 7.59, 
p < 0.001).
 

Table 3.2 Correlations (Pearson’s r) among pain intensity, catastrophizing, 
mindfulness and acceptance 

 NRS pain PCS MAAS 

NRS pain -   
PCS 0.40** -  
MAAS 0.13 -0.14 - 
AAQ-II -0.02 -0.42** 0.52** 
**p < 0.001; NRS = Numeric Rating Scale; PCS = Pain Catastrophizing Scale; 
MAAS = Mindful Attention Awareness Scale; AAQ-II = Acceptance and Action  
Questionnaire-II,  
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 The finding that mindfulness was not a significant predictor of pain-related catastrophiz- 
ing is contrary to our expectation. We conducted an additional moderator analysis to investi-
gate whether this unexpeced result could be explained by a moderating effect of acceptance 
on the relationship between mindfulness and catastrophizing using the procedure described 
by Frazier et al. (2004).
 First, variables were standarized in order to reduce problems associated with multicol-
linearity among the variables. Next, we conducted a stepwise multiple linear regression anal- 
ysis with mindfulness and acceptance added in the first step and the addition of the product 
term “mindfulness x acceptance” added in the second step of the analysis. The results showed 
that the interaction between mindfulness and acceptance added no incremental variance (R2 
= 0.20) to pain-related catastrophizing (B = 0.00, p = 0.976). Acceptance did not significantly 
moderate the relationship between mindfulness and catastrophizing. Thus, the finding that 
mindfulness was not a significant predictor of pain-related catastrophizing was not due to a 
moderating effect of acceptance.
 

Table 3.4 Results of multiple linear regression analysis predicting PCS-scores (n = 81)

Model F p R2 R2

1 5.754 0.001* 0.18 0.18* 
2 5.328 0.001* 0.22 0.04 
3 7.585 <0.001** 0.33 0.12** 
* p < 0.05; **p < 0.001 


Table 3.5 Moderated multiple linear regression analysis showing the contribution of the 
interaction “mindfulness x acceptance” in predicting PCS-scores (n = 81) 

Model Variables B SE (B) β R2 R2

1 Mindfulness (MAAS) 0.15 0.12 0.15 0.20**  
 Acceptance (AAQ-II) -0.49 0.11 -0.50**   
2 Mindfulness x acceptance 0.00 0.12 0.00 0.20*  0.00 
* p < 0.05; **p < 0.001; Continuous variables were standardized 


Table 3.3 Results of multiple linear regression analysis predicting PCS-scores (n = 81) 

Model Variables B SE (B) β t p 

1 Sex -1.32 2.72 -0.05 -0.505 0.615 
Age 0.12 0.09 0.14 1.362 0.177 
Pain intensity (NRS) 3.11 0.80 0.40 3.888 < 0.001**

2 Sex -1.43 2.68 -0.06 -0.533 0.596 
Age 0.13 0.09 0.16 1.571 0.120 
Pain intensity (NRS) 3.34 0.80 0.43 4.190 <0.001** 
Mindfulness (MAAS) -2.96 1.58 -0.19 -1.871 0.065 

3 Sex -0.29 2.51 -0.01 -0.116 0.908 
Age 0.09 0.08 0.11 1.109 0.271 
Pain intensity (NRS) 2.89 0.75 0.37 3.846 < 0.001**
Mindfulness (MAAS) 0.57 1.76 0.04 0.325 0.746 
Acceptance (AAQ-II) -0.49 0.13 -0.41 -3.642 < 0.001** 

**p < 0.001 
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3.4 Discussion and conclusions
 
In this study, we investigated the influence of mindfulness and acceptance on pain-related 
catastrophizing in patients with chronic pain. Based on our analysis, we conclude that gener- 
al psychological acceptance is a strong predictor of pain-related catastrophizing, indepen-
dent of gender, age or pain intensity. Patients with higher levels of acceptance catastrophize 
less about their pain complaints. Furthermore, we found that mindfulness was not related 
to pain-related catastrophizing. Even with the addition of acceptance as a moderator, mind-
fulness did not predict levels of pain-related catastrophizing in our sample of patient with 
chronic pain.
 Our findings with regard to acceptance are consistent with the results of Chiros and 
O’Brien (2011) and Viane et al. (2003), who both found that higher levels of pain-related ac-
ceptance were related to lower levels of catastrophizing in participants with pain complaints. 
These authors defined acceptance as acceptance of chronic pain, while our study focused 
on general psychological acceptance. McCracken and Zhao-O’Brien (2010) state that gener- 
al psychological acceptance is broader than acceptance of pain. It includes acceptance of 
a variety of unwanted psychological experiences, not just pain. Based on our study, we can 
conclude that acceptance of psychological experiences outside of pain itself, is related to 
catastrophizing about pain. Thus, an accepting attitude to unwanted experiences, whether 
they be pain or other psychological experiences, may prevent a person with pain from  
catastrophizing and may, according to the fear-avoidance model (Vlaeyen et al., 1995a,b), 
prevent the subsequent development of fear of pain, avoidance, hypervigilance, disuse,  
depression and disability.
 The result that mindfulness was not related to pain-related catastrophizing is contrary to 
our expectations and to findings from previous research. For example, Schutze et al. (2010) 
concluded that mindfulness was a unique predictor of catastrophizing in a sample of chronic 
pain patients from a multidisciplinary pain clinic. With respect to this finding we do have to 
take into account the way mindfulness is measured. In the present study we used the MAAS, 
which is a frequently used measure of mindfulness. However, inspection of the measure itself 
raises the question which aspect of mindfulness is measured with this questionnaire. The 
Mindfulness Attention and Awareness Scale (MAAS) is described as a unidimensional meas-
ure (Brown & Ryan, 2003; Carlson & Brown, 2005). However, various authors state that mind-
fulness is a multifaceted construct. For example, Bishop et al. (2004) propose a two-compo-
nent model of mindfulness, with the components attention/awareness and acceptance. They 
describe mindfulness as self-focused attention characterized by openness and acceptance 
of experience. Baer et al. (2006) also describe mindfulness as a multifaceted construct. They 
conducted a factor analysis of the combined pool of items from five mindfulness question-
naires and found that they contain five separate facets of mindfulness: 1) nonreactivity to 
inner experiences (nonreact), 2) observing/noticing/attending to sensations/perceptions/
thoughts/feelings (observe), 3) acting with awareness/automatic pilot/concentration/nondis-
traction (actaware), 4) describing/labeling with words (describe) and 5) nonjudging of expe-
rience (nonjudge). These five elements of mindfulness were only modestly correlated with 
each other. With respect to the MAAS, Baer et al. (2006) concluded that all items from the 
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MAAS fell into the “actaware” category. Thus, the MAAS measures only one facet of mindful-
ness, namely acting with awareness.
 Based on their findings, Baer et al. (2006) developed the Five Facet Mindfulness Ques-
tionnaire (FFMQ) as an alternative and multifaceted measure of mindfulness. Schutze et al. 
(2010) used the FFMQ as a measure of mindfulness. Further inspection of the results of their 
regression analysis shows that their finding that mindfulness was a unique predictor of catas- 
trophizing applied particularly to the mindfulness facets of “nonreact” and “nonjudge”.
 Based on the discussion by Baer et al. (2006) into the facets of mindfulness, we can 
conclude that our result with regard to mindfulness may be limited to the mindfulness facet of  
“actaware”. Thus, although acting with awareness did not predict pain-related catastrophizing, 
other aspects of mindfulness might be related to catastrophizing.
 The aim of the present study is exploratory. This is one of the first contributions to this 
subject and further study is needed. It is important to consider the limitations of the present 
study. The study is cross-sectional and therefore no causal inferences can be made. We only 
used self-report measures, which may be subject to various kinds of bias. Our sample com-
prises a high percentage of females of above average age, which is typical for chronic pain 
patients. Furthermore, our participants reported high levels of pain. Thus, our sample appears 
to consist of patients of typical age and sex with relatively severe pain complaints. Therefore, 
our results may not be generalizable to all pain sufferers. Also, our sample may have been het- 
erogeneous with regard to, for example, location, duration and cause of the pain complaints. 
In future studies it would be interesting to test whether our results differ for groups with dif-
ferent types of pain complaints. Furthermore, the fact that all participants were included in 
the study based on their request for treatment may have led to bias. Treatment seeking may 
imply a certain degree of “unacceptance” of the pain. Thus, our sample may not be represent- 
ative of all persons with pain, and therefore our data must be interpreted with caution.
 Based on our study we conclude that general psychological acceptance is a strong pre-
dictor of pain-related catastrophizing and thus plays a role in the pain experience. It appears 
that the willingness to experience unwanted private events in order to pursue one’s goals 
and values prevents a person from having an exaggerated negative orientation toward actual 
or anticipated pain experiences. This in turn could have a positive effect on the experienced 
pain intensity, disability and psychological distress (Severeijns et al., 2001). Mindfulness, in 
the sense of acting with awareness, did not predict pain-related catastrophizing. However, a 
previous study by Schutze et al. (2010) showed that mindfulness in the sense of non-reacting 
and non-judging did predict pain-related catastrophizing.
 It appears that the results regarding mindfulness depend to a large extent on the defi-
nition used. Further research should reveal which facets of mindfulness are related to which 
pain-related constructs. Depending of the outcome of future studies, a critical stance towards 
the use of an “umbrella term” for various mindfulness facets may be needed. Indeed, if mind-
fulness proves to be a multifaceted construct in which the various facets are only modestly 
correlated to each other (Baer et al. 2006) and if these facets have widely different relations 
to pain-related constructs, should we call it all mindfulness or is a more nuanced description 
for the separate constructs needed? The theoretical debate into this should continue. For the 
present moment, based on the findings from the current study and from previous research, 
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we recommend that the measurement of mindfulness should be broader than only measur- 
ing “acting with awareness”. In research and treatment, we recommend the use of a multifac- 
eted questionnaire, for example the Five Facet Mindfulness Questionnaire (FFMQ) (Baer et al., 
2006).
 Furthermore, the findings from our study regarding the role of acceptance may have 
implications for the development of psychological treatment of patients with chronic pain. 
Based on our result that general psychological acceptance plays a role in the pain experience, 
we recommend the use of Acceptance and Commitment Therapy for chronic pain patients. It 
would be interesting to study whether the focus of ACT for chronic pain patients should be 
on acceptance of pain or on general psychological acceptance. Our results indicate that an 
accepting stance in life in general could have a positive influence on the pain experience and 
could make a positive contribution to other areas of life as well.
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Disclaimer: These case descriptions are in no way representative of a full psychodiag-
nostic assessment. Evaluation on the basis of these questionnaires is only one aspect 
of the psychodiagnostic phase. Results of these questionnaires are presented here in 
order to give some insight into relevant psychological characteristics of the fictional 
chronic pain patients Mrs. A and Mr. B.

The (fictional) case of Mrs. A: Psychological evaluation

On psychological evaluation, Mrs. A filled in the Dutch versions of the following ques-
tionnaires:

Symptom Checklist (SCL-90): a measure of psychological dysfunction
The Psychoneuroticism score (=SCL-90 total score) of Mrs. A. was high (179) in com-
parison to the chronic pain patient norm group (Arrindell & Ettema, 2003), indicating 
that she experienced a high level of mental and physical dysfunction in the past two 
weeks. Inspection of the subscales showed a very high score on sleeping problems 
(SLA-scale), a high score on distrust and interpersonal sensitivity (SEN-scale) and  
above average scores on the scales measuring depression (DEP-scale) and insufficien-
cy of thinking and acting (IN-scale). Thus, Mrs. A. experiences extreme levels of sleep 
disturbance and much difficulty with feelings of personal inadequacy and devalued 
self-worth. Furthermore, she reports above average levels of depressive symptoms 
and compulsive thought problems. 

Pain Catastrophizing Scale (PCS): a measure of pain-related catastrophizing
On the PCS, Mrs. A had a total score of 32. This score is high (decile 8) in comparison to 
the norm group of Dutch pain patients (Van Damme et al., 2000), indicating that Mrs. A 
experiences high levels of catastrophic thinking about her pain complaints.

In the context of our research program, Mrs. A also filled in the Dutch versions of the 
following questionnaires:

Mindful Attention Awareness Scale (MAAS): a measure of mindfulness
On the MAAS, Mrs. A had a score of 2.87, which is below average (-1 SD) compared to a 
sample of chronic pain patients (Schutze et al., 2010). Mrs. A indicates a below average 
level of mindfulness.

Acceptance and Action Questionnaire-II (AAQ-II): a measure of general psychological  
acceptance
The total score on the AAQ-II of Mrs. A was 40, which is an average score compared to a 
sample of chronic pain patients (McCracken & Zhao-O’Brien, 2010), but below average 
(-1 SD) in comparison to a sample from the general population (Jacobs et al., 2008). 
Thus, Mrs A. experiences a level of general acceptance that is typical for someone with 
chronic pain, but below average in comparison to the general population.
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The (fictional) case of Mr. B: Psychological evaluation

On psychological evaluation, Mr. B filled in the Dutch versions of the following ques-
tionnaires:

Symptom Checklist (SCL-90): a measure of psychological dysfunction
The Psychoneuroticism score (=SCL-90 total score) of Mr. B. was average (151) in com-
parison to the chronic pain patient norm group (Arrindell & Ettema, 2003), indicating 
that he experienced average levels of mental and physical dysfunction in the past two 
weeks for someone with chronic pain. Inspection of the subscales showed a high score 
on anxiety (ANG-scale), a high – above average score on hostility (HOS-scale) and an 
above average score on sleeping problems (SLA-scale). Thus, Mr. B experiences high 
levels of anxiety-related symptoms (e.g. nervousness, tension) and feelings of anger. 
Furthermore, he indicates above average levels of sleep disturbance.

Pain Catastrophizing Scale (PCS): a measure of pain-related catastrophizing
On the PCS, Mr. B had a total scores of 24. This is an average scores (decile 5) in compari-
son to the norm group of Dutch pain patients (Van Damme et al., 2000), indicating that 
Mr. B. experiences average levels of catastrophic thinking about the pain complaints.
 

Tampa Scale of Kinesiophobia (TSK): a measure of fear of movement or (re)injury
The score of Mr. B. on the TSK was 48, which is high (decile 8) in comparison to a norm 
group of chronic low back pain patients (Peters et al., 2004). This means that Mr. B ex-
periences high levels of fear of movement or (re)injury.
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Abstract
 
Objective: Patients increasingly use the internet for medical information. For doctor-patient 
communication it is important to gain insight into the use and impact of medical internet 
searches of patients. This study aims to evaluate patients’ use of the internet for information 
about their pain problem.

Methods: A self-administered survey on pain-related internet use was sent to 200 new pa-
tients attending a university pain center. The response rate was 61%.

Results: Half of all respondents used the internet for medical information and a smaller 
percentage (39%) searched for specific information about pain. Patients found information 
on the internet to be of good quality and quite easy to find and understand. In general, re- 
spondents did not learn anything new. The online medical information confirmed what they 
already knew. Less than half of the respondents discussed information from the internet with 
their physician.

Conclusions: Half of all patients used the internet for medical information. Patients are reason- 
ably certain that the information is accurate and reliable, while this may not always be the 
case.

Practice implications: Physicians should inquire about patients’ use of various sources of in-
formation (such as the internet) and offer to clarify any questions or concerns that arise from 
that use.
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4.1 Introduction
 
In recent years, the internet has become one of the major sources of medical information. 
Worldwide 4.5% of all internet searches is health related (Eysenbach & Kohler, 2003). Accord- 
ing to a recent Dutch survey, 83% of Dutch citizens between 12 and 75 years of age have  
access to the internet and 47% of those have used the internet to obtain medical information 
(Statistics Netherlands, 2005). Large amounts of medical information are now widely available 
on the internet and easily accessible to those with internet access. For many people, internet 
is now their major source of health information. Searches on the internet are mostly aimed at 
information and advice about symptoms, disorders and treatments (Shuyler & Knight, 2003). 
The internet allows patients to communicate with fellow-sufferers. Many websites contain 
forums or provide the opportunity to chat. Other possibilities are online doctor consultation, 
online ordering of drugs and internet therapy aimed at psychological problems or coping 
with chronic diseases. The possibilities seem endless and are easily available to large groups 
of people.
 The majority of patients feel the information on the internet is reliable and of good qual- 
ity (Diaz et al., 2002). Physicians on the other hand remain sceptical about the advantages 
of the internet as a source of medical information for the layperson. Health professionals are 
concerned about the quality of the information and fear that those who consult websites 
for medical information may not be as likely to consult a real doctor when serious health 
problems arise (Anderson et al., 2003). A lot of information on the internet is inaccurate, in-
complete or out of date. Desperate patients (for instance patients with unexplained chronic 
pain) may seize whatever information is available, even information concerning unproven 
treatments or personal opinions of fellow-patients. Information on the internet is unregulat- 
ed and it can be difficult to distinguish accurate from inaccurate sources. A lot of information 
is commercial, but cannot easily be identified as such. Without proper guidance, information 
on the internet can be harmful, confusing and overwhelming (Skinner et al., 2003).
 For physicians it is important to know whether and how their patients use the internet 
for information concerning their health. In a survey of patients of a primary care practice in 
the United States, only a minority (41%) of those using the internet for health information 
discussed this information with their doctor (Diaz et al., 2002). As patients increasingly obtain 
medical information from the internet and become active participants in the maintenance of 
their own health, the doctor-patient relationship changes accordingly (Anderson et al., 2003). 
It has been advised that physicians should specifically inquire about their patients’ use of the 
internet and assist patients in their search for accurate, reliable and understandable informa-
tion about their disease (Jadad, 2005).
 Not much is known about the health-related internet use of (pain) patients in the  
Netherlands. The aims of this study were to determine the proportion of patients attending 
a university pain center who use the internet to obtain information about their pain problem 
and to establish how these patients find, evaluate and use this information.
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4.2 Methods
 
4.2.1 Design and sample
 
A self-administered survey on pain-related internet use was designed and mailed to 200 con-
secutive new patients attending the Pain Center of the University Medical Center Groningen 
(UMCG) in the Netherlands between May 2006 and October 2006. Patients filled in the survey 
before their first visit to the Pain Center. The UMCG is a 1339-bed teaching hospital and is 
situated in the north of the Netherlands. It serves a population of about two million people. 
The UMCG catchment area covers one-third of the land area of the Netherlands.
 A covering letter explaining the study, voluntary participation and confidentiality accom-
panied the survey. Both patients who used and patients who did not use the internet were 
requested to respond. 
 
4.2.2 Instrument
 
The survey we designed contained questions regarding demographics (age, sex, marital sta-
tus, education, occupation), access to the internet, type of internet connection and charac-
teristics of the internet use. Subsequently, respondents were asked (prior to their first con-
sultation at the Pain Center) if they had ever used the internet for health information and for 
information about their pain problem. Respondents were asked about their pain-related in-
ternet use (reason for using the internet as a source of pain information, ways of searching for 
pain information, types of internet sites visited). Additionally, respondents were asked about 
their experience with internet searching (general opinion, ease of finding pain information, 
ease of understanding pain information). Respondents were requested to judge the quality 
and credibility of the information they found as well as the impact of the internet search (for 
instance, “I learned something new about pain”, “I can understand my complaint better now”, 
“I can make better choices concerning my treatment”). Respondents were asked if they shared 
the information acquired online with their medical providers. Finally, respondents were asked 
about their wishes with regard to the use of the internet in their treatment at the Pain Center 
(for instance “e-mail contact with medical providers” or “getting advice about reliable web- 
sites about pain”). Respondents who did have internet access, but who did not use the in-
ternet for health information were asked about the reason for this. The survey (translated in 
English) is added as Appendix A1.
 
4.2.3 Statistical analysis
 
Data were analysed with SPSS 12 for Windows using descriptive statistics, chi-square tests, 
independent-samples t-tests and Mann-Whitney tests. In tests of statistical significance, the 
significance level was set at p ≤ 0.05 (two-tailed).
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4.3. Results
 
4.3.1 Characteristics of the sample and response
 
Of the 200 surveys mailed, 122 were returned, resulting in a response rate of 61%. We found 
no significant differences in age, sex and referral type (referral for monodisciplinary or multi-
disciplinary evaluation) between the responders and non-responders.
 Mean age of the responders was 51.3 years (SD = 14.5, range 15-85) and 58% of the re-
sponders were female. Characteristics of the responders are shown in Table 4.1.

4.3.2 Internet access
 
Of the respondents, 66% had access to the internet. Respondents who had internet access 
were younger (mean age 45.8 years versus 62.1 years, p < 0.001) and had a higher level of 
education (p < 0.001) than respondents without internet access. There was no difference in 
sex distribution and referral type. 
 Almost all respondents had internet access at home and used a broadband internet con-
nection. Dial-up connections were hardly ever used. Most respondents used the internet at 
least once a week or almost daily. Characteristics of the internet access are shown in Table 
4.2.

Table 4.1 Demographics (n = 122) 

N % 

Age   
Mean ± SD (Range) 51.3 ± 14.5 (15-85) 

Sex   
Male 51 42 
Female 71 58 

Education   
None 1 1 
Primary education 23 19 
Lower secondary education 38 31 
Higher secondary education 41 34 
Tertiary education 18 15 

Marital status   
Married 76 63 
Not married, living with partner 16 13 
Divorced 10 8 
Widow/widower 16 1 
Single 18 15 

Occupation   
Employed 37 31 
Homemaker 28 23 
Unemployed 1 1 
Retired 17 14 
Disability benefit 19 16 
Other benefit than disability 4 3 
Student/ in training 4 3 
Other 11 9 
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4.3.3 Search for medical and pain information on the internet
 
Of the 122 respondents, 61 (50% of all respondents/ 75% of respondent with internet access) 
had used the internet prior to their first consultation at the Pain Center to search for medical 
information and 47 (39% of all respondents/ 58% of respondents with internet access) had 
used the internet to search for information about their pain problem (Figure 4.1). In compar- 
ison to internet users who did not search for medical information, those who did were more 
often female (85% of all females versus 63% of all males searched for medical information, p = 
0.018) and had a higher level of education (p = 0.007). There were no differences with regard 
to age and referral type.
                                   
                                                                                                                    

Table 4.2 Internet access (n = 81) 

N % 

Place of access*   
Home 78 96 
Work 21 26 
School 1 1 
Friend’s home 2 3 
Other location 2 3 

Type of internet connection   
Broadband 77 98 
Dial-up 2 2 
Mobile phone/ WAP/ GPRS 0 0 

Uses internet since   
Less than 1 year 8 10 
1-5 years 42 52 
5-10 years 24 29 
More than 10 years 7 9 

Frequency of internet use   
Almost daily 49 61 
At least once a week 20 25 
At least once a month 5 6 
Less than once a month 3 4 
Not at all 3 4 

* Multiple answers were permitted   
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Figure 4.1 Distribution of respondents

 Asked about the reason for searching the internet for information about pain, 87% of the 
respondents said they wanted to know more about their pain problem and 22% said they 
were given insufficient information by their physician (Table 4.3).

 Seventy-nine percent of the respondents who did have internet access but never  
searched the internet for health information, said the reason for this was preferring informa-
tion from a physician.
 
4.3.4 Types of internet sites visited  
 
When searching the internet for information about their pain problem most respondents 
used search engines (85%). To a lesser degree respondents visited familiar sites (33%) or used 
internet portals (33%).
 Respondents most often visited sites about pain. Also quite frequently visited were sites 
about general health topics, hospitals, drugs, patients’ associations and personal experiences. 
Forum sites, chat sites and drug manufacturer sites were infrequently visited (Figure 4.2).

Table 4.3 Reasons for searching for pain information on the internet* (n = 46) 

N % 

Wanted to know more about pain problem 40 87 
Given insufficient information by physician 10 22 
Did not believe information from physician 4 9 
Did not agree with information from physician 2 4 
Other reason 8 17 
* Multiple answers were permitted   




Sent questionnaires 
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78 (39%) 

Response (YES) 
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Internet access (NO)
41 (34%) 

Internet access (YES)
81 (66%) 

Medical info (NO) 
20 (25%) 

Medical info (YES) 
61 (75%) 

Pain info (NO) 
14 (23%) 

Pain info (YES) 
47 (77%) 
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Figure 4.2 Types of internet sites visited (n = 46; multiple answers were permitted)

 All respondents visited Dutch language sites. Twenty-four percent also visited English 
language sites and 7% of the respondents also visited German language sites. 
 
4.3.5 Patients’ perceptions of online pain information
 
None of the respondents had a negative or very negative general opinion about searching 
the internet for information about pain. They mostly were either positive or had a neutral 
overall opinion. Most respondents reported that it was easy or moderately easy to find the 
desired information. Almost two-thirds of the respondents found the information on the in-
ternet easy to understand. None of the respondents found the information difficult or very 
difficult to understand (Figure 4.3).
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Figure 4.3 Patients’ general opinion on pain information found on the internet, opinion on the ease of 
finding pain information on the internet and opinion on the ease of understanding information from the 
internet (n = 46)
 
 With regard to the quality of the information on the internet, most respondents rated the 
quality of the information as either good or could not say. More than half of the respondents 
found the information on the internet credible, while 4% found the information not credi-
ble. Most respondents did not find the information on the internet frightening or confusing  
(Figure 4.4). Respondents who had visited websites from drug manufacturers were more  
likely to find information on the internet frightening (p = 0.019) or confusing (p = 0.040) than 
those who had not visited those sites.
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Figure 4.4 Patients’ opinion of pain information found on the internet (n = 46)
 
 Of the respondents, 72% reported that the information on the internet had confirmed 
what they already knew, 35% reported that they learned something new, 24% found infor-
mation that differed from what their physician had told them and 24% found contradictory 
information on the internet. About one-third (35%) felt that there is too much information on 
the internet. 
 Searching for information about their pain problem on the internet led 51% of the re-
spondents to understand their complaint better. Less than a fourth (21%) of the respondents 
said the information led them to be able to cope better with the pain. As a result of the infor-
mation on the internet, 35% felt they could communicate better with their physician and 30% 
felt they could make better choices regarding the treatment of their complaint. 
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 Respondents who rated the quality of the information as good were more likely to re-
port that they could make better choices regarding their treatment as a result of the online 
medical information (p = 0.034) and were less likely to feel that there is to much information 
on the internet (p = 0.011) compared to those who did not rate the quality as good. Respon-
dents who found the information from the internet credible were more likely to report that 
the online medical information had learned them something new (p = 0.025) and were less 
likely to have found information that differed from what their physician had told them (p = 
0.011) or to find the information confusing (p = 0.011) compared to those who did not find 
the information credible.
 
4.3.6 Discussion of internet searches with doctors     
 
Slightly less than half of the respondents (46%) reported having discussed the information 
they found on the internet with their doctor. Of those who had not discussed the information 
with their doctor, one-third said they did intend to do so in the future and two-thirds said 
they did not intend to do so at all.
 
4.3.7 Patients’ wishes regarding the use of internet in their treatment
 
Approximately three-quarters of the respondents would like to receive advice from the Pain 
Center about searching the internet for information about pain (76%), would like to be able 
to make appointments with the Pain Center by e-mail or internet (73%) and would like to 
have e-mail contact with their doctor or therapist for short questions (71%) or as part of their 
treatment (71%). Almost half of the respondents (46%) would like to have contact with fellow 
patients by e-mail or internet.    
 
4.4 Discussion and conclusion
 
4.4.1 Discussion
 
The present study assessed the extent of internet access and online searching for medical and 
pain-related information among patients of a Dutch university Pain Center prior to their first 
consultation at the Pain Center. The age and sex demographics found in this group do not 
differ significantly from those found in a previous study among patients of our Pain Center 
(Reitsma & Meijler, 1997). Women comprise the majority of the respondents and the group 
has a high mean age. In this regard the respondents in this study are representative of the 
patient population of our Pain Center. Based on previous research we know that the patient 
population of the Pain Center in general has a mean duration of pain of 8.4 years (range 1-58 
years) and that the most reported pain sites are the lower back and the head. Most patients 
report either musculoskeletal pain or neuropathic pain (Reitsma, 1994). A more recent survey 
among chronic low back pain patients of our Pain Center showed a mean duration of pain of 
11.2 years (SD = 10.8) (Bodde et al., 2006).
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 This survey showed that 66% of our patients used the internet and almost all internet 
users used a broadband internet connection. The proportion of internet users in our sample 
is slightly smaller than found in the general Dutch population. According to a Statistics  
Netherlands survey, 83% of the population has access to the internet (Statistics Netherlands, 
2005). This difference can be explained by the higher than average mean age in our group of 
respondents. 
 Half of all respondents had searched the internet for medical information and 39%  
searched online for information about pain. These figures are higher than those in the general 
Dutch population, in which 38% searched for medical information (Statistics Netherlands, 
2005). The higher percentage of online medical searches in our sample can be explained by 
the fact that our sample consists of patients, in contrast to the general population. Research  
showed that individuals with chronic conditions are more likely than those without to search for  
health information on the internet (Bundorf et al., 2006). The patients most likely to search 
the internet for medical information in our sample were female and were relatively highly 
educated. This is in line with findings from Wagner et al. (2001) and Hsu (2005) who found that 
highly educated women were the ones with the greatest health related internet access.
 Our findings in a Dutch patient population differ from comparable surveys in other coun-
tries. The percentage of patients searching for medical information in our sample (50%) is 
notably higher than that found in various surveys among patient populations in the USA  
(O’Connor & Johanson, 2000; Murero et al., 2001), UK (Hellawell et al., 2000; Ross et al., 
2000; Gordon et al., 2002; Dolan et al., 2004), Australia (Newnham et al., 2006), Germany  
(Vordermark et al., 2000; Zieren et al., 2002) and Switzerland (Jeannot et al., 2004), which 
ranged from 9.7% to 39%. Only a survey among patients of a primary care internal medical 
practice in the USA by Diaz et al. (2002) found a percentage (53.5%) comparable to our sam-
ple. 
 Based on a survey among Canadian oncology patients, Chen and Sui (2001) state that 
patients who are non-English speaking are less likely to search online for information about 
their illness than patients with English as their first language. This is also visible in the afore-
mentioned studies. The percentage of patients who search online for medical information is 
higher in English-speaking countries (13-53.5%) than in non-English-speaking countries (9.7-
18%). The findings from the present study however do not concur with this. Despite the fact 
that our patient sample is non-English speaking and infrequently visits internet sites in lan- 
guages other than Dutch, the proportion of patients searching for medical information is 
high, even when compared to the English-speaking countries. This finding can in part be 
explained by the large scale internet use in the Netherlands. As mentioned above, in the  
general Dutch population 83% has access to the internet and most Dutch internet users use 
a broadband internet connection (72% in the general population and 98% in our sample). 
These figures do not only mean that large proportions of the Dutch population have access 
to online medical information, but may also imply that Dutch patients are in general easily 
inclined to turn to the internet for information.
 Most patients in our sample turn to internet because they want to know more about their 
pain problem and not because they do not believe or do not agree with their physician. It 
seems that patients are especially driven by curiosity or a need for additional information. For 
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most patients, searching the internet for pain information did not teach them anything new. 
Instead, the online information confirmed what they already knew or what their physicians 
had told them. Half of the respondents said the online pain information led them to under-
stand their complaint better.
 Patients who searched for information about their pain problem mostly used search en-
gines. This finding is in line with various surveys and observational studies across cultures 
that found that the majority of health seekers use general search engines to find health in-
formation (Fox & Rainie, 2000; O’Connor & Johanson, 2000; Chen & Siu, 2001; Hansen et al., 
2003; Peterson et al., 2003; Skinner et al., 2003; Jeannot et al., 2004; Akerkar et al., 2005). Our 
patients most frequently visited specific pain websites. Sites with forums or the possibility to 
chat were seldom visited. It seems that few patients go beyond web searching. The interac-
tivity of the internet is not frequently used by patients in their search for information about 
pain.
 Respondents did not encounter problems with finding or understanding pain informa-
tion from the internet. This latter finding may seem somewhat surprising, considering that 
much of the medical information targeted at the general public on internet is written at a 
reading level higher than is easily understood by the average patient (Graber et al., 1999).  
Patients were reasonably sure that the information they found online was accurate and credi-
ble. Diaz et al. (2002) found similar levels of trust by patients using the internet, with 62% rat- 
ing internet information as “excellent” or “very good” and no respondents rating it as “poor”.
 The trust patients have in online medical information is in marked contrast to the 
concerns of health professionals about the quality of medical information on the internet  
(Anderson et al., 2003) and the findings of various studies that much information on the in-
ternet is inaccurate, incomplete or out of date. Soot et al. (1999) found that patient-orient- 
ed information about vascular diseases on the internet is difficult to find, of poor quality and 
littered with irrelevant sites, often promotional in nature. A survey on the availability of rheu-
matology sources on the internet found that over half contained an advertisement. They re-
ported that the material was time-consuming to access and they found little that was direct- 
ed solely at patient education (Tench et al., 1998). Other surveys have confirmed that medical 
information on the internet is often incorrect or incomplete (Impicciatore et al., 1997).
 Less than half of the respondents (46%) discussed the information they found online 
with their medical provider. This is a slightly higher proportion than found in various other 
surveys, where the proportion of patients who discussed information from the internet with 
their physicians ranged from 9 to 41% (Diaz et al., 2002; Taylor & Leitman, 2002; Dolan et al., 
2004). It may be that discussing internet information with one’s physician has become more 
acceptable in comparison to a couple of years ago.
 The present study represents a small sample of patients from a university pain center in 
the Netherlands. Responses were self-reported. The validity and reproducibility of the survey 
is not verified. The survey was mailed and not web-based in an attempt to include those who 
do not use the internet. Due to the fact that we used a patient sample, our findings are more 
clinically generalizable than surveys of the general population. Investigation of clinician’s opin- 
ions of the available internet information was not undertaken.
 Despite the fact that responders and non-responders did not differ with regard to age, 
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sex and referral type, it is still possible that patients who used the internet for medical infor-
mation were more likely to respond to our survey than those who did not. This can imply an 
overestimation of the extent of internet use for medical information. However, even with the 
most conservative estimate, assuming all non-responders did not use the internet, at least 
31% (61 of 200) of respondents used the internet for medical information. This percentage is 
still quite high compared to the surveys mentioned above.
 Additional research is needed to explore the effect of exposure to internet information 
on patients’ cognitions, expectations, behavior and treatment outcomes. Also, the lack of  
patients’ use of the interactivity of the internet deserves further investigation.
 
4.4.2 Conclusion
 
In conclusion, the results of this study show that a substantial part of the patients of a Dutch 
university pain center uses the internet to search for information about their complaint prior 
to their first consultation. These patients turn to the internet out of curiosity or a need for ad-
ditional information. For most patients, searching the internet did not teach them anything 
new. In most cases the online pain information confirmed what they already knew. Searching 
the internet did however led them to understand their complaint better. Patients mostly used 
search engines in their search for online pain information. They seldom visited sites with fo-
rums or the possibility to chat. Patients did not encounter problems with finding or under-
standing online pain information and were reasonably sure that the information they found 
online was accurate and credible. Less than half of the patients discussed the information 
they found online with their medical provider. 
 
4.4.3 Practice implications
 
Considering that half of our patients search the internet for medical information, physicians 
cannot ignore the internet. In the treatment of and communication with (pain) patients it is 
imperative that physicians are acquainted with the conceptions patients have of their com-
plaints based on information from sources like the internet.
 Physicians should acknowledge patients’ use of the internet, and since most patients 
themselves are not inclined to share the information they found online with their doctor, 
physicians should routinely inquire about their patients’ use of the internet to obtain medical 
information. Physicians should help their internet-using patients in finding reliable informa-
tion about their condition. This can be done by offering suggestions for internet health sourc- 
es and by assisting patients in evaluating the quality of medical information found online. In 
this way, physicians can meet the wishes of patients to receive advice about searching the 
internet for information about their pain problem. In the situation of our Pain Center, a list of 
recommended websites could be used in addition to our written information material, like 
brochures about our clinic and the various treatment options, and the information provided 
on our website (www.pijncentrum.umcg.nl). 
 Special effort should be made to better inform health professionals on patients’ needs 
and expectations concerning medical information on the internet. This aspect of patient care 
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ought to be part of the (continuing) education of healthcare providers.
 The quality of medical information on the internet should be improved. Healthcare 
providers should dedicate themselves to developing non-profit health organisation-based 
websites with accurate information that patients can easily understand and can recognize 
as reliable. Furthermore, healthcare organisations should make use of the interactivity of the 
internet by offering opportunities for online appointment making, internet consultations and 
web-based treatment programs.    
 
Footnote
 

1 Appendix A can be found in the published article in Patient Education and Counseling, 2007, 
68, 86-97.
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Abstract
 
Patients with chronic pain can benefit from treatment by primary care psychologists. In many 
cases, this is the treatment of choice, as psychological treatment in medical settings could 
perpetuate the patient’s sick role. Psychological treatment of chronic pain in primary care is 
usually based on the “consequence model”. This means that pain reduction is not the objec-
tive of the treatment. Instead, psychological treatment is aimed at alleviating the negative 
consequences of pain. In most cases, treatment based on the consequence model is accept- 
able to patients. The study discussed here confirms this assertion and shows that both pa-
tients and psychologists view psychological treatment in primary care as a good treatment 
option. Nevertheless, only a minority of chronic pain patients are referred to primary care 
psychologists. Possible reasons include financial restrictions, patient preference and lack of 
knowledge concerning the capabilities of primary care psychologists. Following treatment, 
patients show improvement in their ability to cope with problems in general. It is interesting 
to note that patients are not very much focused on pain reduction, which is in line with the 
consequence model. Recommendations for promoting of psychological treatment for chron- 
ic pain in primary care are discussed.
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5.1 Introduction
 
In many cases, the psychological treatment of patients with pain is provided in the context 
of primary care. Primary care psychologists provide short-term, accessible and demand- 
oriented treatment for mild to moderate symptoms with minimal waiting times (LVE, 2001). 
The primary care psychologist is a healthcare psychologist who has completed certification 
training in primary care (NIP Primary Care Psychologist, i.e., certified by the Dutch Association 
of Psychologists). Primary care psychologists are generalists capable of treating a variety of 
presenting symptoms.
 Psychological treatment by a primary care psychologist is the treatment of choice for 
patients with chronic pain, as it can prevent hospital dependency. When patients are required 
to go to the hospital for appointments with a psychologist, they continue to perceive them- 
selves as hospital patients. In addition, patients who must remain in the hospital setting for 
psychological treatment feel less constrained in requesting additional consultations with 
their physicians with regard to their pain symptoms. Furthermore, the primary care setting 
allows patients to build a long-term trusting relationship with a psychologist who is also a- 
vailable for any new problems. Within the hospital, this is often not feasible (Samwel et al., 
2002). The primary care psychologist can offer treatment near the patient’s home.
 Treatment by primary care psychologists is aimed at reducing psychological distress, and 
it is therefore usually limited to problems listed under Axis I in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM) classification. The treatment of patients with chronic pain 
is usually based on the consequence model (Van Rood et al., 2001). In this model, pain is 
considered a given. It does not involve speculation about possible psychological factors that 
have contributed to the onset of the pain. The treatment focuses on the effects of chronic 
pain. Pain reduction is not the primary objective. Because the consequence model relates 
well to the patient’s experience, most patients consider treatment based on this model ac-
ceptable (Speckens et al., 1995). The treatment is brief, symptom-oriented and focused on the 
here and now. Primary care psychologists usually have no waiting lists. Patients can usually ar-
range an initial consultation within a few days. This is particularly important for patients with 
chronic pain, as long waiting times can increase the risk of relapse into a somatic orientation.
The primary care psychologist works closely with the general practitioner (GP). According 
to Samwel et al. (2002), the only patients who should be treated in secondary care are those 
needing complex or combined treatment. If Axis II conditions are also involved, the most ob-
vious choice is referral to a psychotherapist (e.g., within the mental healthcare system) who 
has experience in treating pain.
 It is important that the primary care psychologist masters sufficient skills and techniques 
for treating pain patients. In a survey of 67 primary care psychologists, 63% reported expe-
riencing problems in their contact with patients with pain, due to a lack of specific knowl- 
edge and skills (Vercoulen et al., 1996). Specific courses for primary care psychologists could 
enhance their training in the treatment of patients with chronic pain. The course “Pain and 
pain management for the primary care psychologist” was offered by the Pain Center of the 
University Medical Center Groningen. The course consisted of two training days covering the 
following topics: the history of pain, somatic background factors in pain, diagnostics, somat- 
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ization, motivational techniques, group therapy and multidisciplinary treatment. The course 
is accredited under the transitional arrangements for healthcare psychologists. Course partic- 
ipants were offered the opportunity to participate in peer review meetings. 
 The primary care psychologists who successfully completed the course “Pain and pain 
management for the primary care psychologist” were registered in a regional network. The 
data for these psychologists are included in a reference guide for GPs, entitled “Northern  
Netherlands Regional Guide for Pain” (Regiogids Pijn – Noord Nederland). This reference guide 
is available in book form (Pijnkenniscentrum UMCG, 2006), as well as online at the website of 
the UMCG Pain Center (www.pijncentrum.umcg.nl). As much as possible, psychologists from 
the regional network are selected for referrals from the Pain Center. The actual referral is pref- 
erably made by the GP, after a physician or psychologist from the Pain Center has discussed 
the recommendation for psychological treatment with the patient and communicated this 
recommendation to the GP. 
 A survey among patients of the St Radboud UMC Pain Center showed that only 28% of 
patients with referrals to a primary care psychologist followed through with these referrals. 
For the referral, it is very important to try to break through the somatic orientation and to 
motivate the patient to undergo psychological treatment (Samwel et al., 2007). One major 
difficulty in referring pain patients to a primary care psychologist has to do with the limited 
fees that can be reimbursed by health insurance. Many patients decide not to go through 
with treatment if it appears that they will have to pay some or all of the costs. Since January 
1, 2008, the fees of primary care psychologists have been included in basic insurance cover-
age. In most cases, this includes reimbursement for a maximum of eight sessions, with a co- 
payment. For many patients, this is likely to lower the threshold for psychological treatment.
 Few if any effect studies have been conducted in the context of primary care psycholo-
gists. Interpretation of foreign findings is hampered by the lack of a clear description of how 
primary care psychologists in specific regions differ from other practitioners (e.g., counse-
lors, social workers, psychiatric nurse/social workers or psychotherapists in private practice)  
(Lamers et al., 2006). The present study aims to provide insight into the effects of the psy-
chological treatment of chronic pain by primary care psychologists. An additional objective 
of the study is to compile an inventory of the experiences of both patients and primary care 
psychologists.
 
5.2 Methods
 
5.2.1 Participants
 
Patients of the Pain Center of the University Medical Center Groningen who had received a 
recommendation for treatment by a primary care psychologist were invited to participate in 
the study. Patients received an information leaflet about the study and were asked to sign a 
consent form. After the consent form had been returned, the relevant primary care psycholo-
gist was approached. The psychologist received information about the study and was asked 
to send a reply card to the researcher once the actual treatment had been completed. At that 
time, questionnaires were sent to both the patient and the primary care psychologist.
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5.2.2 Instruments
 
The patient questionnaire consisted of a Numeric Rating Scale (NRS) for pain, questions about 
improvement/deterioration in pain symptoms, impediments due to the pain, ability to relax, 
fatigue, and a sense of being able to cope with problems independently. Respondents were 
asked how they had experienced their treatment with the primary care psychologist, what 
the treatment objectives had been and the extent to which these objectives had been met. 
Additional questions concerned the extent to which they were confident that they would 
be able to cope with problems on their own in the future. The patients also completed the 
Symptom Checklist 90 (SCL-90; Arrindell & Ettema, 2003) and the Pain Coping and Cogni-
tion List (PCCL; De Gier et al., 2004). The patients had completed the NRS, SCL-90 and PCCL 
previously, during the multidisciplinary assessment at the Pain Center, making it possible to 
compare the scores following treatment by the primary care psychologist to those obtained 
in the pre-intervention measurement.
 The questionnaire for primary care psychologists included items about the nature and 
duration of treatment, the manner of and reason for termination of treatment, the patient’s 
motivation and effort, the treatment objectives and the extent to which they had been 
achieved. The psychologists were also asked about any general difficulties or problems they 
had encountered in the treatment of patients with chronic pain.
 
5.2.3 Analysis
 
Because of the small number of patients1, qualitative data analysis was selected. The scores 
on the NRS, SCL-90 and PCCL are weighed against each other in order to develop an impres-
sion of the relative improvement in the participating patients. The experiences of both pa-
tients and primary care psychologists are enumerated and described.
 
5.3 Results
 
5.3.1 Patients
 
Fourteen patients were included in the study, which was conducted over a period of 2.5 years. 
Patients were referred to psychologists from the regional network. Of the fourteen patients 
included, seven ultimately completed the treatment and study. Of the seven patients who 
withdrew from the study, two had withdrawn following intake with the primary care psycho-
logist. Three patients were eventually referred by their GPs to another type of practitioner 
and two patients were eliminated from the study because they failed to return the question-
naires. Two of the primary care psychologists of the seven patients completing the study did 
not return the questionnaires. For this reason, only five primary care psychologists could be 
included in the study.
 The age of the seven patients completing the study ranged from 22 to 73 years, with five 
of the seven participants older than 45 years. The group consisted of six women and one man. 
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Six patients were married and one was single. Three patients reported having completed only 
primary education, three patients listed lower-level secondary vocational education and one 
listed advanced secondary education as the highest level completed.
 
5.3.2 Treatment
 
The treatment duration ranged from 4-14 sessions. In almost all cases (80%), treatment was 
discontinued due to the achievement of satisfactory results. In all cases, the treatment was 
terminated by mutual agreement. All of the primary care psychologists had used cognitive-
behavioral techniques in the treatment. Additional treatment techniques included psycho-
education, relaxation training, eye movement desensitization and reprocessing (EMDR) and 
insightful and supportive treatment techniques.
 Due to the small number of patients, the pre-intervention and post-intervention meas-
urements for each individual are compared in Table 5.1. According to these data, three of the 
seven patients showed improvement on the SCL-90. On the PCCL, five showed improvement 
on the subscales for Catastrophizing, Pain Coping and Internal Pain Management. On the 
PCCL subscale for External Pain Management, equal numbers of patients showed improve-
ment and deterioration, while one patient showed no change. It is also interesting to note 
that nearly all patients (with the exception of two patients who did not answer the question) 
reported experiencing less pain after treatment by the primary care psychologist (NRS pain 
scores). This improvement ranged from one to four points on the Numeric Rating Scale. One 
patient showed deterioration on the NRS.
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5.3.3 Patient experiences
 
The patients’ overall evaluations of their treatment by the primary care psychologists were 
largely positive to very positive. Only one patient gave a neutral evaluation. Five of the seven 
patients reported experiencing their contact with the psychologist as positive to very posi-
tive. Two of the seven patients had neutral opinions.

Table 5.1 Pre-test and post-test scores on SCL-90, PCCL and NRS pain (n = 7) 

PP Measures Pre-test Post-test Change 

1 SCL-90 PSNEUR 106 90 ↑
PCCL-Catastrophizing 4.3 2.7 ↑

 PCCL-Pain Coping 2.2 3.1 ↑
PCCL-Internal Pain Management 1.4 4.1 ↑
PCCL-External Pain Management 4.0 3.8 ↑
NRS pain 8.0 6.0 ↑

2 SCL-90 PSNEUR 110 114 ↓
PCCL-Catastrophizing 3.7 2.9 ↑
PCCL-Pain Coping 1.8 2.9 ↑
PCCL-Internal Pain Management 1.4 3.4 ↑
PCCL-External Pain Management 3.0 2.3 ↑
NRS pain 8.0 5.0 ↑

3 SCL-90 PSNEUR 188 132 ↑
PCCL-Catastrophizing 2.8 2.4 ↑
PCCL-Pain Coping 3.9 5.1 ↑
PCCL-Internal Pain Management 3.8 5.2 ↑
PCCL-External Pain Management 3.0 1.1 ↑
NRS pain 4.0 -  - 

4 SCL-90 PSNEUR 202 218 ↓
PCCL-Catastrophizing 2.9 2.9 →
PCCL-Pain Coping 5.2 4.2 ↓
PCCL-Internal Pain Management 4.4 4.3 ↓
PCCL-External Pain Management 2.9 3.8 ↓
NRS pain 8.0 4.0 ↑

5 SCL-90 PSNEUR 116 129 ↓
PCCL-Catastrophizing 3.0 3.3 ↓
PCCL-Pain Coping 3.8 3.7 ↓
PCCL-Internal Pain Management 3.1 2.2 ↓
PCCL-External Pain Management 2.8 3.1 ↓
NRS pain 9.0 8.0 ↑

6 SCL-90 PSNEUR 122 129 ↓
PCCL-Catastrophizing 4.0 3.7 ↑
PCCL-Pain Coping 2.5 3.0 ↑
PCCL-Internal Pain Management 2.5 2.8 ↑
PCCL-External Pain Management 2.3 2.3 →
NRS pain 8.0 -  - 

7 SCL-90 PSNEUR 219 148 ↑
PCCL-Catastrophizing 4.2 3.2 ↑
PCCL-Pain Coping 2.7 3.2 ↑
PCCL-Internal Pain Management 3.3 4.3 ↑
PCCL-External Pain Management 3.1 3.5 ↓
NRS pain 6.0 8.0 ↓

Note: ↑ = improvement, ↓ = deterioration, → = no change, − = missing data 
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 The treatment objectives as formulated by the patients varied greatly. Objectives men-
tioned by the patients included learning to deal with grief from the past (3x), learn to cope 
with the pain (2x), learning to relax (2x), pain reduction (1x), anxiety reduction (1x), gaining 
more energy (1x ), and learning to cope with anger (1x). Three of the seven patients indicated 
that the treatment objectives had been fully achieved. Three patients felt that the objectives 
had been partially achieved and one patient felt that the objectives had hardly been achieved 
at all. Four of the seven patients reported being considerably or very confident of their ability 
to cope with problems on their own in the future. Two patients were reasonably confident in 
this regard and one patient was not very confident.
 The findings regarding improvement/deterioration in pain symptoms, impediments due 
to the pain, ability to relax, fatigue and the feeling of being able to face problems on their 
own are listed in Table 5.2. It is interesting to note that the most improvement occurred in the 
patients’ ability to face their problems on their own. In addition, 43% of the patients reported 
that they had experienced considerable improvement in pain symptoms, the degree of im-
pediment due to the pain and the ability to relax. With regard to fatigue, one patient reported 
experiencing a major improvement. Three patients had experienced slight improvement in 
fatigue, two patients were unchanged and one patient indicated that the fatigue was slightly 
worse. Patient responses to the open question about the results of the treatment were di- 
verse. Two of the seven patients reported feeling stronger. Furthermore, the patients report- 
ed improvement in anxiety (1x), the ability to relax (1x), assertiveness (1x), pain (1x), coping 
with anger (1x), and coping with stress (1x).
 Table 5.2 Patient report of improvement or deterioration following  
treatment by the primary care psychologist (n = 7) 

  Freq. % 

Pain sensation Greatly improved 3 43 
 Somewhat improved 1 14 
 No change 2 29 
 Somewhat deteriorated 1 14 
 Greatly deteriorated 0 0 
Impairment Greatly improved 3 43 
 Somewhat improved 0 0 
 No change 2 29 
 Somewhat deteriorated 2 29 
 Greatly deteriorated 0 0 
Relaxation Greatly improved 3 43 
 Somewhat improved 3 43 
 No change 0 0 
 Somewhat deteriorated 1 14 
 Greatly deteriorated 0 0 
Fatigue Greatly improved 1 14 
 Somewhat improved 3 43 
 No change 2 29 
 Somewhat deteriorated 1 14 
 Greatly deteriorated 0 0 
Being able to face  Greatly improved 5 71 
problems Somewhat improved 1 14 
 No change 1 14 
 Somewhat deteriorated 0 0 
 Greatly deteriorated 0 0 
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5.3.4 Experiences of the primary care psychologists
 
The psychologists rated both the motivation of the patients at the start of treatment and 
their effort during the treatment as good to excellent. Treatment objectives mentioned by 
the primary care psychologists included learning to cope with pain (5x), becoming more as-
sertive (2x), learning how to cope with grief from the past (2x), learning to cope with tension 
(1x), demanding less of themselves (1x), and pain reduction (1x). Two of the five psychologists 
reported that the objectives had been completely achieved and the other three reported that 
they had been partially achieved.
 In their responses to the open question about the results of the treatment, the primary 
care psychologists indicated that the patient had exhibited improvement in assertiveness 
(3x), coping with pain (3x), self-confidence (2x), pain (1x), demands on themselves (1x), and 
activity level (1x). The primary care psychologists were also asked about any general difficul-
ties or problems that they had encountered in the treatment of patients with chronic pain. 
The following comments were made in response to this question:
 

“In many cases, patients with chronic pain have already visited many healthcare providers, 
thus making the problem a sensitive issue. A little rest and distance may have a beneficial  
effect on the tension and symptoms.”
 

“Patients with chronic pain have a strong need to have everything examined medically. This 
can be overcome by working closely with GPs and medical specialists.”
 

“The many ‘musts’ is something that you see with many of these patients. They often ‘seize up’, 
both literally and figuratively.”
 

“These patients often have the tendency to rest too much in response to the pain, such that 
they expend too much energy on their good days. Patients with chronic pain are more likely 
to think in symptom-contingent terms than in time-contingent terms.”

 
5.4 Discussion
 
The psychological treatment of patients with chronic pain in primary care is considered  
a good treatment option by both patients and primary care psychologists, although such 
treatment has yet to come into widespread use. The study described in this article shows that 
patients are largely positive in their evaluations of the treatment and their contact with their 
primary care psychologists.
 With regard to the objectives specified for the treatment, it is interesting to note that pa-
tients are less focused on pain reduction and learning to cope with pain than the primary care 
psychologists are. Comparison of the objectives mentioned by the patients and psycholo-
gists reveals that only two patients mentioned pain reduction or learning to cope better with 
pain as objectives, while all of the psychologists formulated learning to cope better with the 
pain as a treatment objective. It is interesting to note that one psychologist also mentioned 
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pain reduction as an objective, even though this is usually not one of the objectives in the 
psychological treatment of chronic pain (Samwel, 2007).
 Upon termination of the treatment, the patients noted particular improvement in their 
ability to cope with problems. The contact with the primary care psychologist apparently en-
hances the patients’ problem-solving ability, even if it is not the primary focus of treatment. 
The patients are apparently well able to generalize what they have learned, thus improving 
their ability to face future challenges. Even though pain relief is not one of the objectives 
of psychological treatment in primary care, a large proportion of the patients reported ex-
periencing less pain. This result is consistent with the biopsychosocial model (Engel, 1980; 
Gatchel & Turk, 1999; Main & Spanswick, 2000), which assumes that biological, psychological 
and social factors affect the way in which people experience pain.
 The patients also noted improvements that are not directly, but indirectly associated with 
pain, including being better able to relax and enhanced assertiveness. It can be concluded 
that, in terms of both content and effect, the focus of treatment by the primary care psycholo-
gist extends beyond merely learning to cope better with pain. The finding that patients were 
not strongly oriented toward pain reduction during the treatment can be attributed to the 
practice of working according to the consequence model (Van Rood et al., 2001).
 In nearly all cases, the treatment was terminated by mutual agreement because a satis-
factory result had been achieved. It can be concluded that people were satisfied with the 
effects of the treatment. In the treatment, all of the psychologists chose to use cognitive- 
behavioral techniques. In general, behavioral and cognitive therapies are currently regarded 
as the most effective psychological treatment modalities for chronic pain, as supported by 
the research literature (Passchier et al., 1998; Morley et al., 1999).
 The duration of the treatments addressed in this study was slightly longer than the aver-
age duration of treatment, as published by the National Association of Primary Care Psycholo-
gists (LVE). In the present study, the mean duration of treatment was 9.2 sessions (min 4; max 
14), while the 2006 figures of the LVE indicate a mean duration of treatment of 7.2 sessions 
(LVE, 2006). According to the LVE figures, more than 70% of the treatments consisted of up 
to eight sessions, whereas 66% of the treatments addressed in the present study lasted long- 
er than 10 sessions. These data suggest that the treatment of patients with chronic pain is 
among the more complex treatments to be performed by primary care psychologists.
 The comments of the primary care psychologists with regard to general difficulties in 
the treatment of chronic pain patients are consistent with this observation. The difficulties 
mentioned by the psychologists include somatic orientation and extensive visits to physi-
cians. These findings are consistent with the results of a survey of primary care psychologists 
conducted by the UMC St Radboud, in which the psychologists mentioned a somatic fixation 
and the absence of a somatic basis as problematic (Vercoulen et al., 1996). The psychologists 
in that study also mentioned the patients’ resistance to accept a psychological frame of ref- 
erence. This result was not confirmed in the present study, in which all of the psychologists 
rated the patients’ motivation and effort for psychological treatment as good to excellent.
 One remarkable finding from the present study is the limited number of referrals to pri-
mary care psychologist. In a period of 2.5 years, 14 patients were referred, only seven of whom 
ultimately completed the treatment. This suggests that the choice to have psychological  
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treatment carried out in secondary or tertiary care is still quite common. The reasons are open 
to speculation. The limited insurance coverage for services from primary care psychologists 
could be one cause. Having to pay for all or part of the treatment out-of-pocket could be an 
obstacle for patients with limited financial resources. This obstacle may have been reduced 
since the inclusion of treatment by primary care psychologists in basic insurance coverage 
since January 1, 2008.
 Another possible reason for the limited number of referrals may rest with the referring 
healthcare provider. Clinicians in hospitals do not seem inclined to refer patients to primary 
care psychologists. It could be that they are insufficiently aware of the capabilities and work- 
ing methods of primary care psychologists. It would be advisable to provide additional infor-
mation to these practitioners regarding the capabilities of primary care psychologists.
 It is also possible that patients themselves prefer to remain in the medical setting for 
psychological treatment. For some patients, it could be more acceptable to visit a psycholo-
gist in the hospital than it would be to visit a psychological practice. Moreover, the presence 
of a physician nearby could be comforting for the patient, thus leading to a preference for 
psychological treatment in secondary or tertiary care. Proper explanation (based on the con-
sequence model) concerning the capabilities of primary care psychologists is recommended 
in such situations. In this regard, sufficient knowledge about the capabilities of primary care 
psychologists on the part of the referring practitioner is obviously indispensable.
 In this study, the percentage of patients who withdrew during the treatment or did not 
follow through with the recommendation was not very high. Three of the 14 patients ultimate- 
ly did not go to a primary care psychologist because they were referred elsewhere (e.g., to 
mental health services) by the GP. Two (18%) of the 11 patients having an initial consultation 
with a primary care psychologist withdrew during the intake phase. This dropout rate cor-
responds to what is known from the 2006 figures published by the Netherlands Association 
of Primary Care Psychologists (LVE, 2006). According to this annual report, 19% of patients 
prematurely discontinue treatment by primary care psychologists. The most common rea-
sons are insufficient motivation, reduction in symptoms and financial reasons. Garfield (1994) 
reports that the proportion of patients not returning after an initial consultation ranges from 
23% to 43%. Patients with chronic pain thus do not appear more likely to prematurely termi-
nate treatment by a primary care psychologist.
        The results of the present study are provisional. The study is based on a survey conducted 
among a small group of patients and psychologists. This should be taken into account when 
interpreting the results. It is recommended to extend this investigation among a larger group 
of patients in order to obtain more and better representative data. In addition, comparison of 
new research data to the data described here could help to determine whether patients with 
chronic pain would indeed be more likely to choose psychological treatment in primary care 
if more extensive financial coverage were to be available. 
 
Footnote
 

1 In the interest of clarity in terminology, the authors have chosen to use the term “patient” 
instead of “client” throughout the entire article.
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Abstract

Background: Catastrophizing and inadequate coping strategies are associated with the de-
velopment and maintenance of chronic pain. These can be targeted in a structured cognitive-
behavioral group intervention.

Objective: Evaluation of the effectiveness and feasibility of a 6-session structured cognitive-
behavioral group intervention for chronic pain patients.

Study group: Participants were 27 chronic pain patients of the Pain Center of the University 
Medical Center Groningen.

Methods: An uncontrolled pilot study.

Results: Results demonstrated that this cognitive-behavioral group intervention leads to  
positive change in catastrophizing and locus of control.

Conclusions: It is concluded that a structured cognitive-behavioral group intervention of 
short duration is a much promising treatment for patients with chronic pain at relatively lows 
costs. The present results can be seen as an indication that a psychological approach has  
potential as a useful intervention for chronic pain patients.
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6.1 Introduction
 
Psychological factors have been found to play an important role in the development and 
maintenance of chronic pain. Inadequate coping strategies and negative cognitions about 
pain are identified as contributing factors (Hasenbring et al., 2001). With regard to coping, 
passive coping strategies, such as avoidance behavior, seem to be of particular importance. 
In recent years, it has become clear that the opposite of avoidance, which is prolonged ac-
tivity, can also be held responsible for the development and maintenance of chronic pain 
conditions. This phenomenon is called “ergomania” (Van Houdenhove & Neerinckx, 1999) or 
“overuse” (Vlaeyen & Morley, 2004), and can in the long run result in an increase in pain and 
physical limitations.
 With respect to attributions, it is often stressed that catastrophizing is an important factor 
in the development and maintenance of chronic pain (Buer & Linton, 2002). Catastrophizing 
can be defined as an excessively negative way of thinking (Sullivan et al., 2001). It involves the 
amplification of pain symptoms, rumination about pain, pessimism about the consequences 
of pain and experienced helplessness (Edwards et al., 2006). Catastrophizing is related to pain 
intensity, limitations due to pain, pain behavior, health care utilization, duration of hospital 
admissions and use of pain medication (Sullivan et al., 2001). In addition, thoughts about the 
(in)ability to control one’s pain (locus of control or internal/external pain control) also seem to 
be important. A study by Keefe et al. (1991) showed that patients who considered themselves 
highly capable of controlling their pain (internal locus of control) experienced less pain and 
demonstrated fewer psychological complaints than their counterparts who reported that 
they were unable to exert any influence over their pain. Patients with an external locus of 
control feel that they are subjected to the pain. They do not experience the feeling of having 
control over their pain and as a result feelings of negativity, passivity and helplessness are 
amplified. In contrast, an internal locus of control will lead the patient to perceive him/herself 
as an active participant in dealing with the pain. This will lead to the use of active coping strat- 
egies, which will make it possible for the patient to exert some degree of influence on their 
pain. Jensen et al. (1991) reported that patients who believe in their own ability to control 
their pain (internal locus of control) and who do not catastrophize about their complaints 
function more adequately than those who tend to catastrophize and who have the feeling of 
being subjected to their pain.
 

Treatment
Pain coping, catastrophizing and locus of control are important issues in the cognitive- 
behavioral treatment of patients with chronic pain (Turk, 2003). A treatment program based 
on a cognitive-behavioral approach is directed at helping the patient adapt to the pain that 
remains after medical interventions have been completed. A cognitive-behavioral interven-
tion offers a valuable addition to pharmacological, physical or surgical treatment and should 
be directed towards modifying pain-related cognitions, catastrophizing and pain-related  
coping strategies (Turner et al., 2000). Pain reduction is not the primary goal of this type of 
intervention, but may be a secondary “side effect”.
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 Recent years have seen the development and evaluation of a range of cognitive-behav- 
ioral programs. In the literature these interventions are referred to as for example cognitive-
behavioral program, cognitive behavior therapy, multi-modal biopsychosocial program, self-
management group intervention and psycho-educational group program. Unfortunately, in 
many cases these programs lack detailed description, which makes it hard to compare the 
various effect studies.
 What these programs have in common is the combination of cognitive-behavioral in-
tervention techniques and psycho-education concerning chronic pain and the contributing 
factors to chronic pain. These programs are aimed at learning to better cope with pain com-
plaints. They concern monodisciplinary interventions, often within a multidisciplinary treat-
ment approach, implemented by psychologists or sometimes by the nursing staff.
 Cognitive-behavioral group programs have proven to be effective in patients with chron- 
ic headache (Johnson & Thorn, 1989; Nash et al., 2004), chronic low back pain and other mus-
culoskeletal pain (Nielson & Weir, 2001), non-specific chronic pain (Cole, 1998; LeFort et al., 
1998; Flik et al., 2005) and (rheumatoid) arthritis (Barlow et al., 1998; Leibing et al., 1999). 
Interventions specifically aimed at adolescents (Merlijn et al., 2005) and elderly people (Ersek 
et al., 2003) also appeared to be effective. Research into these interventions reported posi-
tive results on, among others, pain complaints, use of medication, quality of life, self-efficacy, 
limitations, depression, pain coping and fatigue. The effects of cognitive-behavioral group 
interventions for chronic pain do not differ significantly from the effects of comparable indi-
vidual treatments (Johnson & Thorn, 1989; Turner-Stokes et al., 2003). However, group inter-
ventions have a number of important advantages, such as cost and time effectiveness for the 
facilitator and the fact that participants are given the opportunity to share experiences and 
feel acknowledged by fellow sufferers. Chronic pain sufferers often have a sense of isolation 
because of their ongoing struggle in living with pain. By participating in a group program 
participants realize that they are not the only ones with chronic pain and that they can learn 
from each other. A course or training of short duration is seen as “low threshold” compared to 
individual (psychological) treatment. A beneficial side-effect is that participants are no longer 
addressed as patients, but rather as active participants who are learning to cope with pain. 
The target is therefore for patients to treat themselves instead of being treated.
 

Research question
The present study aims to describe and evaluate a structured cognitive-behavioral psycho-
educational course of short duration for persons with chronic pain. This exploratory study 
was conducted to examine the feasibility of a cognitive-behavioral group intervention in a 
patient group (characterized by longstanding pain complaints and serious limitations) of a 
university pain center. Patients’ participation in the group program is expected to effect posi-
tive changes in catastrophizing, pain coping and locus of control. Because of the exploratory 
nature, no waiting list control group was used in this pilot study.
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6.2 Methods
 
6.2.1 Participants
 
Participants were patients of the Pain Center of the University Medical Center Groningen 
(UMCG), who fulfilled specified inclusion and exclusion criteria and were advised to take part 
in the course after interdisciplinary evaluation. All new patients of the Pain Center are subject- 
ed to an interdisciplinary evaluation in which they are evaluated by a physician (anesthesi- 
ologist), physical therapist and psychologist. Patients with non-specific chronic pain (defined 
as pain which has persisted beyond the normal tissue healing time of three months (Inter-
national Association for the Study of Pain, 1986)) who are advised to take part in the course 
receive an additional introductory interview and are asked to complete a few questionnaires, 
after which they can participate in the course.
 The following inclusion criteria applied: (a) having non-specific, medically unexplained 
chronic pain complaints and/or chronic pain complaints for which no (longer) somatic treat-
ment could be offered, (b) minimum age of 18, (c) motivated for a cognitive-behavioral  
approach, and (d) prepared to actively participate in the course. Exclusion criteria were: (a) 
severe psychopathology (as measured by psychodiagnostic interview and scores on the 
Symptom Checklist 90 (cut-off score of 224 (Groenman et al., 1993)) and (b) limited intelli-
gence (highest education level achieved less than primary education).
 Thirty patients entered the course, which was presented in six groups of 4-6 participants. 
During the course three participants dropped out on account of an increase in psychological 
or physical complaints. The biographical and clinical data concerning the 27 completers are 
shown in Table 6.1.
 
 



�0�  

Group intervention

 Remarkable features of our sample are the relatively high mean age of the participants, 
the overrepresentation of women and the relatively long duration of pain complaints. The 
age and sex distribution found in this group do not differ significantly from those found in 
a previous study among patients of our Pain Center (Reitsma & Meijler, 1997). When asked 
about the nature of their pain complaints nearly half of the participants reported diffuse pain 
complaints (extensive pain in various parts of the body) explained by various reasons.

Table 6.1 Characteristics of the participants (n = 27) 

N % 

Age   
Mean ± SD (Range) 46.6 ± 12.3 (24-69) 

Duration of symptoms (years)   
Mean ± SD (Range) 9.5 ± 6.3 (2-25) 

Gender   
Male 9 33.3 
Female 18 66.7 

Education   
Primary education 3 11.1 
Lower secondary education 10 37.0 
Higher secondary education 10 37.0 
Tertiary education 4 14.8 

Marital status   
Married 16 59.3 
Divorced 4 14.8 
Widow/ widower 1 3.7 
Not married, living with partner 1 3.7 
Single 5 18.5 

Job status   
Employed 9 33.3 
Homemaker 3 11.1 
Unemployed 3 11.1 
Retired 1 3.7 
On disability 8 29.6 
Other benefit than disability 1 3.7 
Other   2 7.4 

Pain location   
Head/ neck 5 18.5 
Back 1 3.7 
Arm/ shoulder 3 11.1 
Hand/ wrist 1 3.7 
Leg/ hip/ knee 1 3.7 
Ankle/ foot 2 7.4 
Stomach 1 3.7 
Diffuse pain  12 44.4 
Other  1 3.7 

Cause of pain   
Accident 7 25.9 
Pregnancy 1 3.7 
Strain 2 7.4 
No clear cause  9 33.3 
Other cause 8 29.6 
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6.2.2 Instruments
 
Repeated measurements took place at the start of the course (T0), directly after the 6-week 
course (T1) and at the booster session two months after the last session (T2).
 VAS-scores (Visual Analogue Scale, with scores from 0 = “not at all”, to 10 = “extremely”) 
were used at three time points to measure (a) the extent of pain, (b) the extent of fatigue, (c) 
the extent of impairment because of the pain, and (d) the extent to which a person was able 
to relax.
 The Pain Coping and Cognition List (PCCL) (De Gier et al., 2004) is a questionnaire for the 
overall measurement of pain coping, locus of control and pain cognitions. It consists of 42 
items and comprises the subscales Catastrophizing (negative thoughts about the catastroph- 
ical consequences of pain), Pain Coping (ways of coping with pain, either active or passive), 
Internal Pain Management (the extent to which a person thinks he/she is able to manage or 
control the pain) and External Pain Management (the extent to which a person believes that 
other persons or powers (e.g. God) are able to manage or control the pain). The subscales Ca-
tastrophizing, Pain Coping and Internal Pain Management of this Dutch questionnaire show 
high internal consistency. The internal consistency of the subscale External Pain Management 
is somewhat lower, but still sufficient.
 The Tampa Scale of Kinesiophobia (TSK) (Kori et al., 1990; Vlaeyen et al., 1995; Goubert et 
al., 2000) is a questionnaire for measuring fear of injury due to physical activity in patients 
with chronic pain in the motor apparatus. The questionnaire comprises 17 items. The total 
score measures fear of movement/kinesiophobia. The internal consistency and test-retest re-
liability of the Dutch version of the TSK have found to be good (Peters et al., 2004).
 After completing the course, participants were asked to fill in a short questionnaire to 
evaluate the course. They were asked to what extent they felt they had improved or worsened 
and which components of the course they had found useful. In addition, they were asked to 
rate the course as a whole on a scale from 1 (“very bad”) to 10 (“excellent”). At the booster 
session they were once again asked about their subjective improvement/deterioration and 
to what extent they had been able to proceed with the course instructions afterwards.
 
6.2.3 The course
 
The course “Learning to live with pain” consists of six sessions of two hours each and a booster 
session that takes place two months after the last course session. The group is a closed entity; 
no new participants are admitted once the group has started. The course is supervised by two 
facilitators. For the groups in this study it concerned a psychologist and a trainee psychologist 
or a psychologist and a social worker. The psychologist of the course facilitator team was the 
same in all groups. A structured protocol was used (De Boer et al., 2004), which was based 
on a psycho-educational group approach for hypochondriasis (Bouman, 2002). Use of the 
protocol ensured a standardized administration of the course. In the first session, participants 
are given a 25-page course book containing background information and relevant material 
for the homework assignments. Central to the course is the cognitive-behavioral model in the 
format of a pain circle. This pain circle (Figure 6.1) is based on the circle for hypochondriasis 



�0�  

Group intervention

(Bouman, 2002) and was adapted for chronic pain. Pivotal to the model of hypochondriasis is 
the catastrophic misinterpretation of bodily sensations, leading to anxiety, anxiety-reducing 
behavior and selective attention to bodily symptoms. A vicious circle of bodily sensations, 
thoughts/interpretations, feelings, behavior and selective attention is central to cognitive-
behavior therapy in general and also for chronic pain. During each session of the course the 
emphasis is on one particular aspect of the pain circle. Medical issues are not discussed in the 
course. 
 

Figure 6.1 The cognitive-behavioral model of pain
 
 The sessions consist of brief lectures explaining the theory of pain, group exercises,  
focused group discussion and discussing of homework. Audio-visual aids are used. Session 1 
focuses on the introduction of the course and the question “What is chronic pain”. Session 2 is 
dedicated to pain and activities, with a focus on pacing/graded activity. Sessions 3 focuses on 
pain and stress. In this session, relaxation techniques are taught. In session 4, the theme “pain 
and thoughts” is discussed. Techniques from cognitive therapy are explained and practiced. 
The subject of session 5 is “pain and attention to your body”, with various exercises to learn to 
focus and switch one’s own attention. Session 6 is dedicated to recapitulation and integration 
of all subjects discussed during the course. Session 7, which takes place two months after 
session 6, is a booster session containing a short refresher course and discussion of how to 
proceed on one’s own after the course.
 
6.2.4 Statistical analysis
 
Due to the small sample size and non-normal distribution of the scale scores, nonparametric 
tests were used. The Friedman test was used to compare the scores at three time points and 
the Wilcoxon Signed Ranks test (comparison of two time points) was used for post hoc con-
trasts. Cohen’s d values were calculated as measures of effect size. An exploratory approach 
was pursued.
 

Pain sensation

Selective 
attention

Feelings

Behavior Thoughts/Interpretations
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6.3 Results

6.3.1 Main effects

As can be seen in Table 6.2, three of the four subscales of the PCCL (i.e. Catastrophizing, In-
ternal pain management and External pain management) show a significant overall effect. 
Post hoc analyses on these three scales (Table 6.3) show a significant improvement (p < 0.05) 
between pre-assessment and both post-assessments on the subscales Catastrophizing and 
Internal Pain Management. The effect sizes of these differences are of medium magnitude 
(Table 6.3). Compared to the pre-assessment situation, participants reported fewer catastro-
phizing thoughts about their pain directly after the course, and even more so at the booster 
session. After the course, participants felt that they had more control over their pain, and 
this improvement was even stronger at the booster session two months later. A significant  
decrease can be seen on the subscale External Pain Management between pre-assessment 
and first post-assessment. This means that directly after the course participants were less con-
vinced that other people or higher powers could control their pain. At the two month follow-
up this improvement was no longer significant.
 The Visual Analogue Scale shows a significant improvement of medium effect size  
between pre-assessment and first post-assessment with regard to the extent to which partici-
pants were able to relax.
 
Table 6.2 Means and standard deviations of the questionnaire scores and results of the Friedman test 
on three time points 

 T0  T1  T2    
 M SD M SD M SD χ2 p 

VAS         
Pain 5.8 2.1 6.0 2.2 5.4 2.1 3.42 0.181 
Impairment 6.1 2.3 6.0 2.4 5.7 2.3 2.95 0.229 
Fatigue 6.3 2.6 6.4 2.1 6.6 2.6 4.07 0.131 
Relaxation 6.0 2.5 5.2 2.1 5.0 2.0 6.38 0.041* 

PCCL         
Catastrophizing 3.4 0.9 3.0 1.1 2.9 1.0 18.46 < 0.001* 
Pain Coping 3.6 0.9 3.7 0.7 3.8 0.8 1.03 0.597 
Int. Pain Managem. 3.6 0.8 4.0 0.9 4.1 1.0 9.52 0.009* 
Ext. Pain Managem. 2.7 1.0 2.3 0.9 2.5 1.0 6.02 0.049* 

TSK 34.2 6.0 33.4 7.5 31.8 6.8 3.66 0.160 
T0: Pre-assessment; T1: Post-assessment after 6 sessions; T2: Post-assessment at 2 month follow-up; 
VAS: Visual Analogue Scale; PCCL: Pain Coping and Cognition List; χ2: Chi-square; p: level of 
significance of Friedman test 
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 The TSK (Table 6.3) shows no differences between the three measurements. No improve-
ment can be seen in fear of movement. It should be noted that participants formed a heter- 
ogeneous group with regard to the location of their pain and that a number of participants 
experienced no fear of movement at all. The mean score on the TSK is low (at pre-assessment 
in decile 3 in comparison with the norm group of chronic patients and around the second 
decile at follow-up (Kori et al., 1990)).
 
6.3.2 Course evaluation
 
Participant rated the course on average as 7 out of 10 (1= “very bad”, 10= “excellent”). This 
means they were satisfied with the course. When asked about useful themes, all participants 
(100%) indicated that they found the sessions on “Behavior” and “Relaxation” useful. The sub-
ject “What is chronic pain?” was experienced as useful by 95.9% of the participants. Selective 
attention was found useful by 91.3%, and 87.2% of the participants found “Thoughts” a useful 
subject. At the follow-up, 37.6% of the participants indicated that they were very well or well 
capable of applying the course instructions in their daily lives. Fifty-six per cent managed 
reasonably well and only 6.3% reported that they were unable to apply the material from the 
course.
 
6.3.3 Drop-outs and attendance
 
Three of the 30 participants dropped out of the course. This was due to an increase in psycho-
logical complaints and worsening of physical complaints. Biographical and clinical variables 
of the three drop-outs hardly differ from those of the completers. At pre-assessment, drop-

Table 6.3 Post hoc analyses at successive time points 

Z p ES 

VAS    
Relaxation    

T0 - T1 -2.07 0.038* 0.35 
T0 - T2 -1.81 0.070 0.44 
T1 - T2 -0.31 0.755 0.10 

PCCL    
Catastrophizing    

T0 - T1 -2.52 0.012* 0.40 
T0 - T2 -3.45 0.001* 0.53 
T1 - T2 -1.53 0.125 0.10 

Internal Pain Management    
T0 - T1 -3.27 0.001* 0.47 
T0 - T2 -2.96 0.003* 0.55 
T1 - T2 -0.66 0.511 0.11 

External Pain Management    
T0 - T1 -2.79 0.005* 0.42 
T0 - T2 -1.53 0.126 0.20 
T1 - T2 -1.77 0.076 0.21 

T0: Pre-assessment; T1: Post-assessment after 6 sessions; T2: Post-assessment at 2 
months follow-up; Z: Wilcoxen Z; p: level of significance of Wilcoxen Signed Ranks test; 
ES: effect sizes (Cohen’s d) 
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outs experienced significantly more pain on the VAS (Mdrop-outs = 7.5; Mcompleters = 5.9; Mann-
Whitney U = 11.5; p = 0.041).
 Of the 27 participants who completed the course, 55.5% attended all sessions, while 
37.0% missed one session and 7.5% missed two sessions. Compared to other studies in a 
similar area the attendance rate is quite satisfactory.
 
6.4 Discussion
 
The aim of the present study was to evaluate our recently developed cognitive-behavior- 
al course for chronic pain patients and to evaluate its application in a university hospital 
pain center. Based on the results of the present study it can be concluded that a cognitive- 
behavioral group program has potential as a useful intervention for chronic pain patients. The 
results of this pilot study confirm the assumption that the intervention would effect positive 
changes in the areas of catastrophizing and locus of control. After the intervention partici-
pants experienced fewer negative thoughts and felt that they were more in control of their 
pain. However, no improvement could be observed with regard to pain coping. This may be 
explained by the fact that a change in cognitions comes prior to and is possibly a prerequisite 
for a change in coping behavior. This assumption is supported by the findings of Prochaska 
and DiClemente (1992) that a change in behavior is hard to achieve and that it takes time 
before newly learned behavior can actually be incorporated. In the relatively short period of 
time between pre-assessment and follow-up a change in cognitions may have been effect- 
ed, but a longer period of time may be needed before a change in coping behavior can be  
demonstrated.
 The results of this pilot study are preliminary since it concerns an uncontrolled study with 
a relatively brief follow-up period. Future studies including a waiting list control group are 
needed to control for potential spontaneous improvement. In addition, alternative explana-
tions for positive changes should also be taken into account in future studies. Because of the 
uncontrolled nature of the study, non-specific therapy effects cannot be ruled out. A factor 
to consider may be the non-specific positive effect of the contact with fellow sufferers. When 
evaluating the course, participants reported that this course had given them the opportunity 
to share feelings and concerns with group members. However, there is also a negative side to 
this contact with fellow sufferers. Some participants find it difficult to listen to other people 
talking about their problems. Another consequence may be that participants tend to amplify 
each other’s dysfunctional pain cognitions. Therefore, course facilitators should be directive 
in their approach.
 Our participants formed a relatively severe and chronic group of pain patients. At the 
onset of the course, the mean duration of pain complaints was 9.5 years, ranging from a min- 
imum of 2 years to a maximum of 25 years. Compared to other studies (Cole, 1998; Flik et al., 
2005), this mean duration of pain can be considered a long time. It would be interesting to 
examine the effects of the group intervention in patients with a shorter history of pain com-
plaints, in for example a general hospital or a psychologists’ private practice. Patients with 
a shorter illness duration may be better able to change their way of dealing with their pain 
complaints. Cognitive-behavioral group interventions have shown to be effective in persons 
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with pain complaints who have not yet sought medical treatment for their complaints (non-
patients). A preventive cognitive-behavioral group intervention has been shown to have a 
positive effect on limitations experienced and work leave in a group of non-patients with 
neck and back complaints (Linton & Ryberg, 2001).
 Earlier intervention can also be recommended for our patient group. It is our experience 
that participants in this course are rather stuck in their own way of coping with pain. This can 
hardly be called surprising considering their longstanding chronic complaints and the limited 
effectiveness of (medical or psychological) interventions. A cognitive-behavioral intervention 
at an earlier stage may prevent extreme chronicity.
 The attendance rate and drop-out were quite satisfactory. Patients who start with the 
course are in general inclined to complete the course and miss few sessions. They seem mo-
tivated to attend all sessions. In the cases that participants did miss sessions, the severity of 
the pain complaints may have played a role. Travelling to the hospital is a strenuous undertak- 
ing for chronic pain patients, especially for those who have to cover a great distance to the 
hospital. It can therefore be recommended to start future courses in different places within 
the region in order to reduce participants’ travel distance. Obstacles like having to travel to 
the hospital can also be overcome by the development of internet interventions. Cognitive- 
behavioral internet-based interventions have shown to be effective in patients with chron- 
ic back pain (Buhrman et al., 2004) and chronic headache (Strom et al., 2000; Devineni &  
Blanchard, 2005).   
 From the perspective of cost-effectiveness it is also recommended to provide cognitive-
behavioral interventions to chronic pain patients. Based on their research, Turk and Burwin-
kle (2005) conclude that a cognitive-behavioral intervention is 10.6 times more cost-effec- 
tive than spinal cord stimulation, 12 times more cost-effective than standard medical care 
and 26 times more cost-effective than a surgical intervention. Although this study is based 
on the American situation, it is probably comparable to the Dutch situation. As to the cost- 
effectiveness of the current study, cost reduction is expected to be even greater since the 
course is considerably briefer and a lot less labour intensive than the one described in the 
study by Turk and Burwinkle (2005).
 It can be concluded that a cognitive-behavioral group intervention is a much promis- 
ing treatment for patients with chronic pain complaints. Based on the current research, the  
intervention has proved to effect positive changes in catastrophizing and locus of control at 
relatively low costs. Further controlled study however is needed. 
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Abstract
 
Background: Cognitive-behavioral treatment can nowadays be delivered through the inter-
net. This form of treatment can have various advantages with regard to availability and acces-
sibility. Previous studies showed that internet-based treatment for chronic pain is effective 
compared to waiting list control groups.

Methods: We conducted a randomized controlled trial comparing an internet-based cog-
nitive-behavioral intervention with e-mail therapist contact to a face-to-face cognitive- 
behavioral group intervention. Of the 72 participants who were randomly assigned to either 
an internet or a group course, 50 participants completed the intervention. Participant were 
assessed at base-line (T0), immediately after the 7-week course (T1) and at the booster ses-
sion two months later (T2). Pain-related catastrophizing was the primary outcome measure. 
Pain intensity, fatigue, pain-related interference, locus of control, pain coping, global health 
related quality of life and medical expenses were included as secondary outcome variables.

Results: Significant improvement was found on catastrophizing, pain coping, locus of con-
trol and various aspects of global health-related quality of life in both the internet and the 
group course directly after the course and at the booster session. Pain intensity was improved 
in both courses at the booster session. At T2, improvement in catastrophizing, pain inten-
sity, pain coping and some quality of life dimensions was significantly greater in the internet 
course than in the group course. Furthermore, the internet course was cost-effective com-
pared to the group course.

Conclusions: We conclude that the internet-based cognitive-behavioral intervention was at 
least as effective as the face-to-face group intervention, and on some outcome measures 
even more effective.
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7.1 Introduction
 
The cognitive-behavioral treatment of chronic pain focuses on gaining a sense of control over 
the effects of pain by learning more adaptive ways of thinking, feeling and behaving. In view 
of the enormous suffering and huge costs associated with chronic pain, this form of treatment 
is now widely used, often in the context of a group intervention. Cognitive-behavioral group 
interventions have been shown to be effective in patients with chronic headache (Johnson 
& Thorn, 1989; Nash et al., 2004), chronic low back pain (Nielson & Weir, 2001), non-specific 
chronic pain (Cole, 1998; LeFort et al. 1998) and pain in rheumatoid arthritis (Barlow et al., 
1998; Leibing et al., 1999). However, for many patients with chronic pain, cognitive-behavioral 
treatment is not easily available (Turk & Okifuji, 2002). In addition, the nature of chronic pain 
complaints often makes it difficult for patients to attend an intervention for which they have 
to travel to the hospital and sit for longer periods of time.
 Nowadays, it is possible to administer cognitive-behavioral treatment through the inter-
net. In recent years, there has been a rapid development of internet-based interventions for 
various patient groups. These developments have created the need for controlled trials to 
investigate the effectiveness of these new interventions. Currently, several studies investigat- 
ing internet-based treatment for chronic pain syndromes have been reported. Significant im-
provement on pain-related outcomes was reported in internet-based treatment for chronic 
pain (Ruehlman et al., 2012), chronic back pain (Buhrman et al., 2004; Buhrman et al., 2011; 
Carpenter et al., 2012), chronic headache (Strom et al., 2000; Devineni & Blanchard, 2005) and 
fibromyalgia (Lorig et al., 2008; Williams et al., 2010).
 These studies all show promising results. It can be concluded that internet-based treatment 
has the potential to effect positive changes in patients with various pain complaints. How- 
ever, in these controlled trials comparison was merely made to waiting list control groups. 
Questions regarding the effectiveness of internet-based cognitive-behavioral interventions 
compared to standard non-internet-based cognitive-behavioral treatment cannot be an-
swered in this way. It is particularly interesting to compare internet-based treatment with 
face-to-face treatment. Clinicians and policy makers need to have insight into the relative  
effects of internet-based treatment and the added value of this form of intervention. Are inter-
net-based treatments at least as effective as face-to-face treatments? And, is internet-based  
treatment a satisfactory alternative to face-to-face treatment? These questions deserve 
further investigation.
 Previous studies into internet-based treatment for subtreshold depression (Spek et al., 
2007b) and panic disorder (Carlbring et al., 2005) indicate that internet-based treatment can 
be as effective as face-to-face treatment. To our knowledge, no studies comparing internet-
based interventions to face-to-face treatment have been conducted in the area of chronic 
pain.
 The aim of the current study was to evaluate the effects of a cognitive-behavioral inter-
net-based intervention with e-mail therapist contact for patients with non-specific chronic 
pain complaints compared to the effects of a face-to-face cognitive-behavioral group inter-
vention, which is care-as-usual in our clinic. To this effect, a randomized controlled trial with 
non-inferiority hypothesis was used. Since catastrophizing is a key factor in the adjustment 
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to pain (Sullivan et al., 2001), this was our primary outcome variable. Moreover, we included 
pain intensity, fatigue, pain-related interference, locus of control, pain coping, global health 
related quality of life and medical expenses as secondary outcome variables. We hypothe-
sized that the internet intervention would be at least as effective on these outcome variables 
as the group intervention.  
 
7.2 Methods
 
7.2.1 Participants and procedure
 
Participants were patients of the Pain Center of the University Medical Center Groningen who 
fulfilled specified inclusion and exclusion criteria. All new patients of the Pain Center are sub-
jected to an interdisciplinary evaluation in which they are evaluated by an anesthesiologist, 
physical therapist and psychologist. Patients with non-specific chronic pain (defined as pain 
that lasts beyond the usual course of the acute disease or the expected time of healing) who 
were advised to take part in the course received an additional introductory interview with the 
course facilitator and were asked to fill in an informed consent form, after which they could 
participate in the course. Subsequently, patients were randomly assigned to either the group 
course or the internet course. A parallel-group design with permuted block randomization 
(ratio 1:1; block size of 14) was used. For allocation of participants computerized random 
numbers were used. The allocation sequence was concealed from the researcher enrolling 
and assessing participants in sequential numbered, opaque, sealed envelopes. The course 
was offered at no costs to the participants, nor did they receive compensation for participat- 
ing in the course. The study took place at the Pain Center of the University Medical Center 
Groningen.
 The following inclusion criteria applied: (a) having non-specific chronic pain complaints 
and/or chronic pain complaints for which no somatic treatment could be offered, (b) a mini-
mum age of 18 years, and (c) having access to the internet. Exclusion criteria were (a) severe 
psychopathology (as measured by a psychodiagnostic interview and scores on the Symptom 
Checklist 90 (cut-off score of 224; Groenman et al., 1993) and (b) limited intelligence (highest 
education level achieved less than primary education).
 
7.2.2 Ethics
 
The study was conducted with approval of the Ethics Committee of the University Medical 
Center Groningen (file UMCG-METc 2007.265).
 
7.2.3 The course
 

The group course
The group course, titled “Learning to live with pain”, consists of eight sessions of two hours 
(seven continuous sessions and a booster session two months after the last session). The 
group sessions took place in a meeting room at the hospital and were facilitated by a trained 
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psychologist of the Pain Center. The group was a closed entity; no new participants were 
admitted after the course had started. A structured protocol was used (De Boer et al., 2004), 
in which the program and content of the course is described. Use of this protocol ensured a 
standardized administration of the course. Patients were given a 25-page course book contain- 
ing background information and relevant material for the homework assignments. During 
the study period, the course was given six times by three different psychologists.
 Central to the course is the cognitive behavioral model of the pain circle (Figure 7.1). This 
model contains various aspects of the pain experience (e.g. pain sensations, behavior, feelings, 
cognitions) and shows the interrelationship among these diverse aspects of chronic pain. The 
model is presented to the patients as a vicious circle for which various approaches need to be 
used to escape this circle. These approaches are discussed in the sessions of the course, with 
each session focusing on one particular aspect of the pain circle. Sessions consist of brief lec-
tures explaining the theory of chronic pain, group exercises and focussed group discussions. 
Moreover, each session contains homework assignments, which are subsequently discussed 
in the next session. These homework assignments ensure that patients are actively involved 
in the course and learn to apply the newly-learned material to their own personal situation. 
 Session 1 focuses on the introduction to the course and the question “What is chronic 
pain”. Session 2 is dedicated to pain and activities with a focus on graded activity. In session 
3, pain and stress are discussed and relaxation exercises are taught. Session 4 and 5 focus on 
pain cognitions. In these sessions, cognitive restructuring techniques are applied. Next, in 
session 6 the focus is on attention for the body, with various exercises to learn to disengage 
attention from the pain. Finally, in session 7 all topics are recapitulated and integrated. Two 
months after session 7, a booster session (session 8) takes place, containing a short refresher 
course and a discussion of how to proceed on one’s own after the course is finished.  
 

 

Figure 7.1 The pain circle: the central model of the course
 

The internet course
The internet course has the same program and content as the group course (described a-
bove). Before the start of the course, a manual containing information about how to access 
the internet course is sent to the participants. The entire content of the course has been  
placed on a secure website. Participants receive a login account with a personal password, 
with which they subsequently can access the internet course. The internet course consists 

Pain

Selective 
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Feelings

Behavior Thoughts
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of eight modules (comparable to the eight sessions of the group course). Each week, partic- 
ipants get access to a new module. Each module contains information about pain and its  
contributing factors, multimedia applications (e.g. games, interactive animations, sound files 
for the relaxation exercises) and exercises. The content of the modules is identical to the ses-
sions in the group course (see above).
 Each module is followed by homework assignments. These assignments are filled in on 
the computer and are subsequently submitted by e-mail to the course facilitator (a psychol- 
logist of the Pain Center). Participants receive personal feedback from their psychologist. In 
this way, there is personal contact between the patients and their psychologist. The e-mail 
messages from the psychologist in response to the submitted homework assignments were 
to a large extent standardized. After the modules 2, 4, 7 and 8, additional e-mail contact took 
place, focused on discussing the progress in the course, experienced difficulties and any 
questions the participant had concering the course. In case of technical problems or severe 
aggravation of symptoms, patients had the option to contact the course facilitator by e-mail 
as well as by telephone. During the study period, one psychologist treated all participants in 
the internet course.
 
7.2.4 Measures
 
Repeated measurements took place at the start of the course (T0), immediately after the 7-
week course (T1) and at the booster session two months after the last session (T2). All ques-
tionnaire booklets were sent by post. The questionnaire booklet contained questions con-
cerning demographics (gender, age, education, marital status) and the nature of the pain 
complaints (location, duration, origin). 
 

Treatment effects
The primary outcome measure was the Pain Catastrophizing Scale. Visual Analogue Scales, 
the Pain Coping and Cognition List and the RAND-36 were included as secondary outcome 
measures. 
 

Pain Catastrophizing Scale
The Pain Catastrophizing Scale (Sullivan et al., 1995) was used as a measure of pain-related 
catastrophizing; the primary outcome variable in our study. The PCS is a 13-item self-report 
questionnaire for use in both clinical and non-clinical populations, measuring the degree to 
which pain is perceived as threatening. Participants are asked to reflect on a painful experi-
ence (“When I’m in pain…”) and to indicate on a 5-point Likert scale the degree to which they 
experienced various thoughts and feelings. The PCS yields a total score with a range from 0 
to 52, and three subscale scores (magnification, rumination, and helplessness). In the Dutch 
version of the PCS, the three factor structure has been confirmed across different patient 
samples and a non-clinical sample (Van Damme et al., 2002). The Dutch version of the PCS has 
a high internal consistency (Cronbach’s alpha varies between 0.85 and 0.91; Van Damme et 
al., 2000) and the PCS has a good test-retest reliability (r = 0.75 over a period of six weeks and 
r = 0.70 over a period of ten weeks for the English version; Sullivan et al., 1995). For the Dutch 
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version of the PCS, norms are available for chronic pain patients (divided into chronic back 
pain patients and fibromyalgia patients) and healthy subjects (students, divided by gender) 
(Van Damme et al., 2000).
 

Visual Analogue Scales
VAS-scores (Visual Analogue Scale, with scores from 0 = “not al all”, to 10 = “extremely”) were 
used for a) the experienced pain intensity during the last two days (“How much pain did you 
experience during the last two days?”), (b) the extent of pain-related interference during the 
last two days (“To what extent did you experience interference in your daily activities because 
of your pain during the last two days?”), and (c) the extent of fatigue during the last two days 
(“How much fatigue did you experience during the last two days?”). 
 

Pain Coping and Cognition List
The Pain Coping and Cognition List (De Gier et al., 2004) is a questionnaire for the overall 
measurement of pain coping, locus of control and pain cognitions. The questionnaire consists 
of 42 items with a 6-point Likert scale and comprises the subscales Catastrophizing (negative 
thoughts about the catastrophical consequences of pain; higher levels indicating more cata-
strophical thinking), Pain Coping (ways of coping with pain, either active or passive; higher lev- 
els indicating better coping), Internal Pain Management (the extent to which a person thinks 
he/she is able to manage or control the pain; higher levels indicating more internal pain con-
trol) and External Pain Management (the extent to which a person believes that other persons 
or powers (e.g. God) are able to manage or control the pain; higher levels indicating more 
external pain control). Scale scores are calculated by averaging the item scores for that scale. 
Thus, the scale scores each have a range from 1 to 6. The subscales Catastrophizing, Pain 
Coping and Internal Management show high internal consistency (Cronbach’s alpha respec- 
tively 0.88, 0.82, and 0.83). The internal consistency of the subscale External Pain Manage-
ment is somewhat lower (0.72), but still sufficient. The test-retest reliability over a period of 
two weeks is adequate to good (r varies between 0.64 and 0.79).
 

RAND-36
Global health-related quality of life was measured with the RAND-36 (Van der Zee et al., 1996). 
The RAND-36 is a multidimensional self-report questionnaire assessing the following nine 
domains of global health-related quality of life: physical functioning, social functioning, role 
impairment due to physical problems, role impairment due to emotional problems, mental 
health, vitality, pain, general health appraisal and perceived health change. After recoding 
and transformation, scores for each scale range from 0 to 100, with a higher score represent- 
ing better health. The internal consistency of the Dutch version of the Rand-36 is high (Cron-
bach’s alpha varies between 0.71 and 0.93) and the convergent and discriminant validity are 
supported. 
 

Cost-effectiveness
Participants received a standardized questionnaire about their health care consumption and 
productivity losses. The questionnaire booklet contained questions about medication used 
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for the pain, work status, lost work hours, days of hospitalisation, visits to physician, medical 
specialist, physical therapist, psychologist/psychotherapist and other health care providers.
 

Evaluation of the course by the participants
After completing the course, participants in both the internet course and the group course 
were asked to evaluate their course. At T1, they were asked to rate the course as a whole on a 
scale from 1 (“very bad”) to 10 (“excellent”). Subsequently, at the booster session two months 
after the course, they were asked to what extent they had been able to proceed independent-
ly with the course instructions afterwards (on a 5-point scale from “very well” to “very bad”).
 
7.2.5 Sample size calculation
 
The sample size calculation was based on the primary outcome measure, the Pain Catastro-
phizing Scale (PCS). Based on a non-inferiority hypothesis, it was assumed that participants in 
the internet intervention would improve at least as much as in the group intervention. Based 
on a previous sample of comparable patients in our own clinic (unpublished results), a non-
inferiority margin of 4.7 points on the PCS was chosen. With a standard deviation of 9.3, an 
alpha of 0.05 and a power of 80% (or beta of 0.80), each group should consist of 49 patients 
(total 98).
 Because of expected slow inclusion of participants, an interim analysis was performed 
after half of the intended number of participants was included. A post hoc power calculation 
was performed to check the assumptions made. If enough power was achieved by a smaller 
sample, it was decided to stop the inclusion. 
 
7.2.6 Statistical analysis
 

Treatment effects
Scale and subscale scores were calculated according to the manuals of the questionnaires 
used. The distribution of the outcome variables was inspected with histograms and P-P plots. 
Differences between drop-outs and “completers”, and between the two groups were analyses 
with t-tests and chi-square tests.
 Repeated measures ANOVAs were performed to compare scores on the outcome varia-
bles between pre-test (T0) and both post-tests (T1 and T2) for both the internet course and 
the group course. “Time” was the within-subject factor and “group” was the between-subject 
factor. In view of our hypotheses, we were mainly interested in the within-subject contrast, 
describing the effect of time and the interaction effect of “time x group” for T0 versus T1 and 
T0 versus T2.
 

Cost-effectiveness
Units of health care consumption and days missed from work were valued according to the 
Dutch guidelines for costs studies (Hakkaart-Van Roijen et al., 2010). If no standard prices 
were available, tariffs were used (Dutch Healthcare Authority, 2013). Costs of medication were 
calculated based on Dutch cost prices as displayed by the Health Care Insurance Board (2013). 



 ���  

Chapter 7

The price level used was that of 2012. Costs are displayed in Euro’s (€). The time horizon of the 
cost-eff ectiveness study was the total study period of 16 weeks. Mean total costs and cost per 
category per patient were calculated for both treatment arms separately.
 In addition, a cost-eff ectiveness analysis was performed displaying the incremental cost 
eff ectiveness ratio (ICER) based on the primary outcome measure, the PCS. The ICER displays 
the additional costs or savings of the internet intervention per one point improvement on the 
PCS, as compared to the group intervention. In order to estimate confi dence intervals, 5000 
bootstrap replications of the original trial data were generated for both costs and the ICER.
 
7.3 Results
 
7.3.1 Sample characteristics
 
Eligible participants were recruited from October 2008 to September 2012. An interim power 
analysis was performed after 50 patients had completed the course. Result of this post hoc 
power calculation showed higher change-scores than expected. The post hoc power calcula-
tion showed an eff ect size of 0.78, which can be interpreted as a large eff ect. The actual power 
achieved with 50 participants included was 82%. Because power was achieved in this smaller 
sample, it was decided to stop the inclusion.
 A total of 72 patients entered the study, of which 22 completed the internet course and 
28 completed the group course. The fl ow of participants through the phases of the study is 
shown in Figure 7.2 (according to the CONSORT statement; Altman et al., 2001).      
 The biographical and clinical data concerning the 50 “completers” is shown in Table 7.1. 
Participant of the internet and group intervention did not diff er with regard to age (t (48) = 
-0.791, p = 0.433), gender (  2 (1, n = 50) = 0.298, p = 0.585) and duration of pain complaint 
(t (30.05) = 0.909, p = 0.371).
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Figure 7.2 Flowchart of the study

       

Assessed for eligibility:  
n = 101  

Not included in the study: n = 29 
• Did not want to participate (n = 

16) 
• No internet (n = 1) 
• Not possible to attend group 

course (timing/distance) (n = 2) 
• Not enough time for course (n = 

3) 
• Other treatment chosen (n = 3) 
• Psychiatric problems (n = 1) 
• Other reason (n = 3) 

Follow up at  
T1: Week 7: n = 20 
T2: Week 15: n = 22 

Started the intervention: n = 33 
• Did not complete intervention: n = 11, 

due to: 
o Not enough time for course (n = 2)  
o Other issues require attention (n = 

4) 
o Technical problems (n = 1)  
o Not motivated enough (n = 3) 
o No response  (n = 1) 

Completed the intervention: n = 22 

Allocated to internet intervention: n = 38 
• Did not start intervention: n = 5 

Started the intervention: n = 30 
• Did not complete intervention: n = 2, due 

to: 
o Not enough time for course (n = 1)  
o Other treatment chosen (n = 1) 

Completed the intervention: n = 28 

Allocated to group intervention:  n = 34 
• Did not start intervention: n = 4 

Follow up at  
T1: Week 7: n = 28 
T2: Week 15: n = 24 

Allocation 

Intervention 

Randomized (permuted 
block design): n =72 

Follow-Up 
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7.3.2 Drop-out
 
Of the 72 participants that were allocated to either the internet course or the group course, a 
total of 63 participants started with the intervention and 50 participants subsequently com-
pleted the intervention (drop-out rate of 20.6%). The drop-out rate in the internet course (n = 
11 (33.3%)) was remarkably higher than in the group course (n = 2 (6.7%)).
        Participants who dropped out during the course did not differ from the “completers” with 
regard to age, gender and duration of the pain complaints. However, drop-outs did report 
significantly higher VAS pain scores at the start of the intervention (t (36.06) = -2.049; p = 

Table 7.1 Characteristics of the participants 

Internet 
intervention 

Group 
intervention 

Total group 

N 22 28 50 
Age    

Mean (SD) 50.6 (10.7) 53.2 (11.7) 52.1 (11.2) 
Range 25-75 19-70 19-75 

Gender    
Male 7 (31.8%) 11 (39.3%) 18 (36.0%) 
Female 15 (68.2%) 17 (60.7%) 32 (64.0%) 

Marital status    
Married 14 (63.6%) 20 (71.4%) 34 (68.0%) 
Not married, living with partner 3 (13.6%) 2 (7.1%) 5 (10.0%) 
Divorced 1 (4.5%) 3 (10.7%) 4 (8.0%) 
Single 4 (18.2%) 3 (10.7%) 7 (14.0%) 

Education    
Primary education 0 (0%) 2 (7.1%) 2 (4.0%) 
Lower secondary education 9 (40.9%) 9 (32.1%) 18 (36.0%) 
Higher secondary education 8 (36.4%) 12 (42.9%) 20 (40.0%) 
Tertiary education 5 (22.7%) 5 (17.9%) 10 (20.0%) 

Occupation    
Employed 14 (63.6%) 7 (25.9%) 21 (42.9%) 
Homemaker 5 (22.7%) 6 (22.2%) 11 (22.4%) 
Retired 2 (9.1%) 5 (18.5%) 7 (14.3%) 
Disability benefit 1 (4.5%) 6 (22.2%) 7 (14.3%) 
Other 0 (0%) 3 (11.1%) 3 (6.1%) 

Duration of pain complaints (months)    
Mean (SD) 118.2 (121.7) 90.0 (77.1) 102.0 (98.4) 
Range 8-365 12-300 8-365 

Location of the pain    
Head/Neck 4 (18.2%) 4 (14.3%) 8 (16.0%) 
Back 1 (4.5%) 4 (14.3%) 5 (10.0%) 
Arm/Shoulder 1 (4.5%) 1 (3.6%) 2 (4.0%) 
Leg/Hip/Knee 3 (13.6%) 2 (7.1%) 5 (10.0%) 
Abdomen 1 (4.5%) 3 (10.7%) 4 (8.0%) 
Throughout the body 11 (50.0%) 13 (46.4%) 24 (48.0%) 
Other  1 (4.5%) 1 (3.6%) 2 (4.0%) 

Origin of the pain    
Accident 1 (4.5%) 0 (0%) 1 (2.0%) 
Strain 4 (18.2%) 5 (17.9%) 9 (18.0%) 
Pregnancy 0 (0%) 1 (3.6%) 1 (2.0%) 
Unknown origin 7 (31.8%) 13 (46.4%) 20 (40.0%) 
Other 10 (45.5%) 9 (32.1%) 19 (38.0%) 
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0.048). There were no diff erences between drop-outs and “completers” on the other outcome 
measures.
 
7.3.3 Attendance
 
A higher percentage of participants attended all modules/sessions in the internet course 
compared to the group course (95.2% vs. 46.4%;   2 (1, n = 49) = 13.000, p < 0.001). In the 
internet course, 1 participant missed 1 module. In the group course, 7 participants missed 1 
session, 6 participants missed 2 sessions, and 2 participants missed 3 sessions.
 
7.3.4 Treatment eff ects
 
At baseline (T0), the participants in the internet course and the group course did not diff er 
on any of the outcome measures. On visual inspection, all outcome variables were normally 
distributed. Repeated measures ANOVAs were used to test for diff erences between the two 
post-tests (T1 and T2) compared to the pre-test (T0) for the internet course as well as the 
group course. Means and standard deviations at pre- and post-treatment and the contrasts 
of the repeated measures ANOVAs are presented in Table 7.2.
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Chapter 7

Pain Catastrophizing Scale
On the primary outcome measure the PCS, we found a main effect for time on both T1 (F (1, 
42) = 19.800; p < 0.001) and T2 (F (1, 42) = 46.156; p < 0.001) compared to pre-treatment. On 
T2, there was also an interaction effect between group and time (F (1, 42) = 5.546; p = 0.023). 
Thus, participants in both the internet course and the group course showed significant im-
provement on the PCS on both T1 and T2, but at T2 this improvement was significantly larger 
in the internet course than in the group course. This is illustrated in Figure 7.3.   

Figure 7.3 Mean scores on the Pain Catastrophizing Scale at the three time point

VAS pain, interference and fatigue
On the VAS pain, there was a significant main effect for time (F (1, 41) = 8.433; p = 0.006) on T2, 
but not on T1. On T2, there was also an interaction effect between group and time (F (1, 41) 
= 5.877; p = 0.020). Thus, at T2 VAS pain scores had dropped significantly in both groups, and 
this improvement was significantly larger in the internet course than in the group course. On 
the VAS interference and VAS fatigue, no main effects for time or interaction effects for group 
and time were found on either T1 or T2. 
 

Pain Coping and Cognition List
On all four subscales of the PCCL, a main effect for time was found at both T1 and T2. Thus, 
in both the internet course and the group course participants improved on the subscales 
Catastrophizing, Pain Coping, Internal pain management and External pain management. An 
interaction effect between group and time was seen on the subscale Pain Coping on T2 (F (1, 
42) = 5.470; p = 0.024). Thus, on T2 improvement on Pain Coping was significantly larger in 
the internet course than in the group course. There were no interaction effects on the other 
subscales of the PCCL. 
 

Time

T0

-

T2

-

22.00 -

M
ea

n 
PC

S 
sc

or
es

T1

-

20.00 -

18.00 -

16.00 -

14.00 -

12.00 -

10.00 -

Course

Internet course
Group course



���  

 Internet-based intervention

RAND-36
On the RAND-36, significant main effects for time on both T1 and T2 were observed on the 
subscales Physical functioning, Social functioning, Vitality, Pain, and Perceived health change. 
On the subscales Role impairment physical and Role impairment emotional, no effect of time 
was observed on T1, but later a significant effect was shown on T2.
 On T2, there were interaction effects between group and time on the subscales Vitality 
(F (1, 41) = 6.567; p = 0.014), Pain (F (1, 41) = 6.394; p = 0.015), and Perceived health change (F 
(1, 42) = 6.206; p = 0.017), indicating that improvement on these subscales on T2 was signifi-
cantly larger in the internet course than in the group course.
 
7.3.5 Cost-effectiveness
 
Total average costs per patient amount to € 1745,- in the internet course (n = 22) and € 1717,- 
in the group course (n = 28) (difference € 28; CI -1293 to 1338). The major cost driver in both 
interventions was the cost of productivity loss (€ 922,- in the internet course versus € 802,- in 
group course). Costs of visits to health care professionals and hospital admission were € 649,- 
in the internet course versus € 707,- in the group course. Medication use was € 175,- in the 
internet course versus € 208,- in the group course. The costs per group are presented in Table 
7.3.
 For the incremental cost effectiveness ratio (ICER), effectiveness data of 4 patients in the 
group treatment were missing. Due to this, these patients were excluded from the cost-effec-
tiveness analysis, which led to a slightly different cost estimate. The cost effectiveness analysis 
showed that in the internet course, the costs were € 199,- lower, and 5 points on the PCS were 
gained compared to the group course. This means that the ICER is 40 (CI; -228 to 56), meaning 
that when one additional point improvement is gained on the PCS, € 40,- are saved.
 

7.3.6 Course evaluation
 
Immediately after the course (at T1), participants were asked to rate the course as a whole 
on a scale from 1 (“very bad”) to 10 (“excellent”). This overall evaluation of the course did not 
differ significantly for participants in the internet course (M = 7.37; SD = 1.50) and the group 
course (M = 7.46; SD = 0.78) (t (24,64) = -0.256; p = 0.800). However, the range of scores in the 
internet course was larger (4.0 – 10.0) than in the group course (6.0 – 9.3).
 At T2, participants were asked to what degree they had been able to proceed indepen-
dently with the course instructions afterwards (on a 5-point scale from “very well” to “very 
bad”). In the internet course, 11 participants (55%) indicated this went well, 8 (40%) said this 



Table 7.3 Costs (in €) per intervention for the total study period (16 weeks) 

Internet 
intervention 

Group 
intervention 

Difference (CI)

Health care professionals and admission 649 707 58 (-600 to +386) 
Medication 175 208 33 ( -185 to + 114) 
Productivity losses 922 802 120 (-1065 to 1324) 
Total 1745 1717 28 (-1293 to +1338) 



 ���  

went reasonably well, and 1 (5%) indicated it went very badly. In the group course, 3 (12.5%) 
participants said this went very well, for 9 (37.5%) participants this went well, 10 (41.7%) said 
reasonably well, and 2 (8.3%) indicated this went badly. 
 
7.4 Discussion
 
In the present study, we investigated the effectiveness of a cognitive-behavioral internet-
based intervention with e-mail therapist contact for patients with non-specific chronic pain 
complaints compared to a face-to-face cognitive-behavioral group intervention.  Both the in-
ternet course and the group course were effective in improving pain-related catastrophizing, 
pain coping strategies, locus of control and various aspects of global health-related quality of 
life, both directly after the 7-week course and at the booster session two months later. In both 
groups, pain intensity and experienced role impairment showed no improvement directly 
after the 7-week course, but were significantly improved at the booster session two months 
later.
 With regard to catastrophical thinking about pain, pain intensity (over the past two 
days and over the past four weeks), ways of coping with pain, feelings of vitality and overall  
health compared to one year ago, participants in the internet course showed significantly 
more improvement two months after the course than participants in the group course. Thus, 
the group as a whole showed significant progress on these measures, but in the internet 
course participants improved even more than in the group course. With regard to costs for 
health care, medication and productivity loss, we found that the cost difference between 
the two groups over the study period was negligible. Combined with a better effect on pain-
related catastrophizing, it can be concluded that the internet intervention is cost-effective 
compared to the group intervention. Overall, the results support our hypothesis. The internet 
intervention is at least as effective as the group intervention, and on some outcome variables 
even more effective.
 The present results corroborate previous findings regarding the effectiveness of cog-
nitive-behavioral treatment in helping patients deal with chronic pain (McCracken & Turk, 
2002; Vlaeyen & Morley, 2005). Our findings are also consistent with previous studies on in-
ternet-based treatment for chronic pain, in which improvements on catastrophizing, control 
over pain, pain coping and aspects of quality of life were also reported (Buhrman et al., 2004;  
Brattberg, 2006; Buhrman et al., 2011; Carpenter et al., 2012; Ruehlman et al., 2012). How-
ever, in these previous studies internet-based treatment was compared to waiting list control 
groups, while in the present study a comparison was made to face-to-face treatment. Thus, 
our result that an internet course for chronic pain is at least as effective, and on some out-
come measures superior to regular face-to-face treatment is a rather new and surprising find- 
ing. Why is it that patients benefit more from an internet-based program than from a group 
course with the same cognitive-behavioral content? There are several possible explanations.
 Because of its flexibility, an internet format may be a suitable way to treat chronic pain  
patients. In an internet-based course, participants have access to the course wherever and  
whenever they want. This may especially be an advantage for chronic pain patients, who of-
ten find it difficult to travel to the hospital or sit for longer periods of time. In an internet 
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course, participants are more flexible to follow the course in a way that suits them. This is 
confirmed by the significantly higher attendance rate in the internet course. Participants in 
the internet course were capable of following all modules, whilst in the group course a large 
percentage of participants missed at least one session, which could have negatively influ- 
enced the effectiveness of the group intervention.
 Furthermore, internet-based treatment can have advantages for people who are reluc-
tant to engage in face-to-face contact due to fear of stigmatization. Some people find it  
easier to reveal their thoughts and feelings to a computer screen than to a real person. Thus, 
internet-based treatment may lower the barriers that prevent patients from fully engaging in 
treatment (Lange et al.,2003), which may particularly apply to pain patients who are not easily 
inclined to seek treatment by a psychologist.
 Also, participants in the internet course may be more intensely stimulated to adopt a 
self-management approach. Being able to use the course at their own pace and convenience 
may give participants a greater sense of control over their situation. Furthermore, the internet 
course imposes a certain degree of independency on the participants. In this way, the format 
of the course implicitly contributes to the aim of increased self-efficacy and self-management 
skills. Thus, internet may not simply be a new way of delivering treatment, but may actually 
change the nature of treatment (Eccleston, 2011).
 It is often suggested that a group format has added value in the treatment of chronic 
pain (Thorn & Kuhajda, 2006). Pain patients may benefit from the interaction with fellow pa-
tients, and as a result may feel less alone in having to deal with their pain. In this way, a group 
format fulfills a supportive function. However, a group format may also have disadvantages. 
Some participants may find it difficult to listen to other people talking about their problems. 
A group also has the risk of participants amplifying each other’s dysfunctional pain cogni- 
tions or somatic fixations. In the internet course, there was no contact with fellow patients, 
thus excluding the possible negative influences of group contact.
 It needs to be stressed that our course included e-mail therapist contact, while various 
programs in previous studies were without contact and completely self-managing in nature 
(for example, Williams et al., 2010; Ruehlman et al., 2012). The addition of e-mail therapist 
contact may be one of the factors influencing the effectiveness of the course. In a meta- 
analysis of internet-based cognitive-behavioral therapy for symptoms of depression and anx- 
iety, larger effects were found in interventions with therapist support compared to treatment 
without support (Spek et al., 2007a). Thus, it appears that e-mail therapist contact has an  
added value. However, the optimal level of therapist contact deserves further investigation.
 The dropout rate in our study was remarkably higher in the internet course than in the 
group course. The participants in the internet course may have been a select group, which 
could have influenced the results. Those who successfully completed the course may be 
those patients who are more able to profit from a self-management approach. People who 
lack a certain degree of motivation, insight, discipline or learning skills may drop out more 
quickly. Dropout may also be due to the relative anonymity and distance inherent in this me-
dium. High dropout is common in studies on internet-based interventions (Rosser et al., 2009; 
Bender et al., 2011; Macea et al., 2010). The degree of therapist contact appears to make a 
difference in dropout rates. Significantly lower dropout rates were seen in studies with some 
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therapist contact compared to those without therapist involvement (Rosser et al., 2009).
 There are some further methodological concerns in this study. Effects of spontaneous 
improvement cannot be ruled out, but the long duration of pain complaints in our sample 
makes this highly unlikely. However, non-specific therapy effects could have played a role. 
The present study used only self-report outcome measures, which may be subject to several 
kinds of biases. Our study group was smaller than initially anticipated. However, post hoc  
power calculation showed that power was achieved even in this smaller sample. It needs to 
be stressed that our sample consisted of patients from a tertiary pain clinic with longstand- 
ing, disabling pain complaints, and thus may not be representative for all persons with chron- 
ic pain. However, the present result that even in this sample of patients with longstanding 
pain complaints significant improvement was seen on various pain-related outcomes may 
imply that gains could also be achieved in patients with less longstanding pain complaints. 
Furthermore, patients who did not have access to a computer with an internet connection 
could not participate in the study. This could also have influenced the representativeness 
of our sample. However, this would only apply to a slight fraction of the Dutch population, 
since in 2012, 94% of the households in the Netherlands had access to the internet (Statistics 
Netherlands, 2013).
 Based on the present study, we conclude that an internet-based intervention appears to 
be an effective treatment option for patients with chronic pain, with the benefits of acces-
sibility, flexibility and an inherent focus on self-management. However, not all chronic pain 
patients may benefit from an internet-based intervention. The high dropout rate seen in stud- 
ies on internet-based treatment is cause for concern. Also, for patients with a lack of motiva-
tion, lesser degrees of discipline, limited computer skills or insufficient reading and writing 
abilities, internet treatment may not be the best option. Future research should focus on the 
question which type of intervention works best for which type of pain patient. Thus, which 
patients thrive best in a face-to-face treatment program, and for which patients is an internet-
based course a suitable or most effective treatment option?
 To the best of our knowledge, this is the first randomized controlled study comparing an 
internet-based cognitive-behavioral intervention for chronic pain to a face-to-face interven-
tion. Further studies comparing internet-based treatment to face-to-face counterparts are 
needed. Comparison to individual face-to-face treatment could increase our understanding 
of the relative value of internet-based treatment compared to face-to-face interventions.
 The present study suggests that internet-based treatment can be a good alternative to 
traditional forms of treatment. The internet makes treatment more accessible. One important 
aspect of the usefulness of internet-based treatment is the possibility of treating people who 
would not otherwise seek treatment. Thus, internet-based treatment seems to be a useful 
and cost-effective addition to the field of chronic pain treatment.
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The (fictional) case of Mrs. A: Psychological treatment
 
After multidisciplinairy evaluation in our Pain Center, the multidisciplinairy team con-
cluded that the problem at hand was longstanding fibromyalgia complaints in a physi-
cally and mentally overworked woman, who sets very high standards for herself. Mrs. 
A was advised to start psychological treatment by a primary care psychologist, with 
the aim of  increasing her coping skills and psychological strength and decreasing her 
tendency to catastrophize. Mrs. A agreed with the conclusions and advice, and a refer-
ral to a primary care psychologist from our regional network was effected. 
 Mrs. A followed a treatment of eight sessions by the primary care psychologist. In 
accordance with the psychologist, Mrs. A set the following goals for the sessions:
 Learning to better cope with the pain and to worry less
 Being able to relax better
 Gaining more energy and sleep better
In the treatment, the psychologist used cognitive-behavioral techniques, problem-
solving techniques and relaxation training. Also, the sessions were aimed at gaining 
insight and giving support.
 After eight sessions the treatment was ended by mutual consent and with a satis-
factory result for both Mrs. A and the psychologist. Mrs. A described the treatment as 
a positive experience. The treatment was effective. Mrs. A’s ability to deal with her pain 
improved. She learned to take more time for herself and not go beyond her limits. Also, 
it became easier for her to communicate her limits to others and to say no to demands 
made on her. She learned new ways of relaxation, which led to a better sleeping pat-
tern, more energy during the day and a better mood. Cognitive therapy helped her in 
worrying less and thinking more realistically. Her experienced levels of pain intensity 
did not change much, but after the treatment Mrs. A felt less helpless in dealing with 
her pain. However, she continues to have difficulty with accepting her pain. Thoughts 
such as “why does this happen to me” still do come up from time to time, but she is 
now able to correct her own irrational thoughts better. Also, she continues to strive to 
do the best she can in her work and other activities.    
 A post-test of her psychological evaluation showed substantial decreases in PCS-
scores measuring levels of catastrophizing, and SCL-90 scores (especially on the sleep-
ing problems (SLA) and depression (DEP) scale). The MAAS en AAQ-II were not filled in 
again after treatment.
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The (fictional) case of Mr. B: Psychological treatment
 
After multidisciplinary evaluation in our Pain Center, it was concluded that Mr. B had 
chronic myogenic low back pain that was sustained by work related influences. Mr. B 
was advised to resume physical therapy, with an emphasis on muscle strengthening 
exercises, and to participate in our Pain Center’s course “Learning to live with chronic 
pain”. Mr. B approved this advice and signed up for the course. The course being a re-
search project, he took part in the randomization procedure, assigning him to either 
the group course or the internet course. The outcome of the randomization was that 
Mr. B was to participate in the internet course.
 The cognitive-behavioral internet course consisted of seven weekly modules, 
each with a specific topic related to dealing with chronic pain. After the module about 
graded activity, Mr. B gradually noticed that he could do more than he previously  
thought. Increasingly, he became more active and he learned to recognize his limita-
tions. The relaxation techniques in module 3 taught him to relax better. The modules 
about cognitive therapy helped him further, by teaching him techniques to recognize 
and alter his dysfunctional negative thoughts, although he did find these exercises 
difficult to do on his own. Furthermore, Mr. B learned to lessen his focus of attention 
on the pain, which made it become less overwhelming.
 After the course, Mr. B felt better. He was less tired and did not worry so much 
about his pain. He no longer had the conviction that there was something seriously 
wrong with his back. Instead, he focused less on his pain and became more engaged 
with resuming activities and social contacts. Mr. B wanted to return to work and to- 
gether with the company doctor he has set up a reintegration trajectory.
 In retrospect, Mr. B said the internet course did take some getting used to, but 
in the end suited him well. The flexibility of the course appealed to him, and during 
the course he became more and more aware that how he dealt with the pain was in 
his own hands. The e-mail feedback from the course facilitator on his homework as-
signments was very useful. It helped him in applying the course material to his own 
situation.
 The post-test of his psychological evaluation showed substantial decreases in 
TSK-score, measuring fear of movement, and SCL-90 scores (especially on the anxi-
ety (ANG) and sleeping problems (SLA) scale). Also, his PCS-score measuring levels of  
catastrophizing dropped slightly. Asked about the intensity of his pain, he now gave a 
score of 6 on the NRS-scale.
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Discussion

The aim of this thesis was to examine psychological mechanisms of the chronic pain expe-
rience and to evaluate the effectiveness of psychological interventions for chronic pain. We 
studied the role of pain-related catastrophizing, general psychological acceptance and mind-
fulness in chronic pain and we investigated the feasibility and effectiveness of cognitive- 
behavioral interventions for chronic pain in primary care, in a group format and through the 
internet. In this concluding chapter, the main findings of this thesis are presented and their 
implications are discussed. Methodological strengths and limitations are also described. 
 
8.1 Main findings
 
The main findings of the studies in this thesis are presented below:
 

Chronic pain is highly prevalent in the general population.
We found that in a sample from the general population more than one-third of the partici-
pants experienced pain complaints at the moment of the study. The prevalence of current 
pain of more than six months was 23.1%.
 

Pain-related catastrophizing is present in pain patients as well as in people with pain in the 
general population in a dose-response pattern.

We found that catastrophizing is not limited to the chronic pain experience, but is also  
present in people with pain in the general population. However, levels of catastrophizing 
were significantly higher in pain patients than people with pain in the general population. 
We found a linear relationship between catastrophizing and pain intensity, indicating a dose- 
response pattern in pain-related catastrophizing. Thus, the higher the level of catastrophiz- 
ing, the more pain was reported.
 

In non-clinical pain, pain-related catastrophizing is an important factor determining aspects 
of pain-related medical consumption.

We described that catastrophizing predicted specialist consultation and medication use in 
people with pain in the general population. Higher levels of catastrophizing were associated 
with increased use of medication and more specialist consultations. In pain patients, the pat-
tern relating catastrophizing to medical consumption was less clear. These findings indicate 
that catastrophizing is an important factor determining pain-related medical consumption in 
people with pain in the general population, and thus should be targeted in the early stages 
of a pain problem, before pain becomes chronic and thus more complex. 
 

General psychological acceptance is a strong predictor of pain-related catastrophizing.
We found that acceptance of psychological experiences outside of pain itself was a strong 
predictor of pain-related catastrophizing, independent of gender, age and pain intensity. 
Thus, general psychological acceptance seems to play an important role in the pain expe-
rience and should be part of the treatment of chronic pain, for example in the context of 
acceptance and commitment therapy. The focus of the treatment of chronic pain does not 
necessarily have to be on acceptance of pain per se, but may be aimed at acceptance of un-
wanted experiences in general.

.
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Mindfulness in the sense of “acting with awareness” is not related to pain-related catastro- 
phizing.

We found that mindfulness, as measured with the Mindful Attention Awareness Scale (MAAS), 
did not predict levels of pain-related catastrophizing. Thus, mindfulness in the sense of “act- 
ing with awareness” was not related to catastrophizing. Based on this finding in comparison 
with previous research, we recommend a broader conceptualization of mindfulness and the 
use of a multifaceted questionnaire for mindfulness instead of the unidimensional MAAS.
 

Half of all patients use the internet for medical information and almost 40% search online 
for information regarding pain. Patients are reasonably certain that the information found 
online is accurate and reliable, while this may not always be the case.

We found that a large part of the patients of our Pain Center use the internet to acquire med- 
ical and pain-related information. Patients rated this information as accurate and reliable, 
while this may not always be the case. We suggest that physicians should routinely inquire 
about patients’ use of various sources of information, such as the internet, and offer to clarify 
any questions or concerns that arise from that use.
 

Psychological treatment of chronic pain in a primary care setting is viewed as a good treat-
ment option by both patients and psychologists.

We found that psychological treatment of chronic pain in primary care is considered to be 
a good treatment option. Nevertheless, only a minority of chronic pain patients were refer-
red to primary care psychologists. Treatment by the primary care psychologist enhanced the 
general problem-solving skills, improving patients capability to face future challenges. It ap-
pears that the focus of treatment extends beyond merely having to cope with the pain. It is 
interesting to note that patients are not very focused on pain reduction, which is in line with 
the consequence model. Nevertheless, a large proportion of patients did report experiencing 
less pain. We suggest that chronic pain patients should more often be advised to seek psy-
chological treatment in primary care. 
 

A cognitive-behavioral group intervention for chronic pain patients leads to positive changes 
in catastrophizing and locus of control.

We found that a structured cognitive-behavioral group intervention of short duration is a 
promising treatment for patients with chronic pain. The intervention resulted in significant 
improvements in catastrophizing and locus of control, both directly after the course and at 
the booster session two months later. The present results can be seen as an indication that a 
cognitive-behavioral group approach has potential as a useful intervention for chronic pain 
patients.
 

An internet-based cognitive-behavioral intervention with therapist contact by e-mail for pa-
tients with non-specific chronic pain is at least as effective as a group intervention, and on 
some outcome variables even more effective.

We found that a cognitive-behavioral internet course and a group course were both effec-
tive in improving pain-related catastrophizing, pain coping strategies, locus of control and 
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various aspects of global health-related quality of life, both directly after the 7-week course 
and at the booster session two months later. On the outcome measures for catastrophizing, 
pain intensity, pain coping, and the quality of life dimensions vitality, pain and perceived  
health change, participants in the internet course showed significantly more improvement 
two months after the course than participants in the group course. Also, the internet course 
was cost-effective compared to the group course.
 
8.2 Implications of the findings
 
8.2.1 Mechanisms of chronic pain
 

The impact of chronic pain
Chronic pain is highly prevalent in the general population. In chapter 2 of this thesis, we found 
that in a sample from the general population more than one-third experienced pain com-
plaints at the moment of the study. The prevalence of current pain of more than six months 
was 23.1%. This prevalence is in line with previous research in which an average prevalence 
of approximately 20% for chronic pain with a duration of more than six months is described 
(Breivik et al., 2006). Chronic pain is indeed a major problem for huge numbers of people.
 Previous research has shown that catastrophizing is a key element in the chronic pain ex-
perience. Catastrophizing is one of the defining aspects in the fear-avoidance model (Vlaeyen 
& Linton, 2000). The degree by which a person experiencing pain appraises the pain as ex-
tremely threatening, determines whether a downwards spiral towards increased avoidance, 
disability and continuing pain is set in motion, or a path of confrontation and fast recovery 
is taken. One of the most consistent findings regarding catastrophizing in previous research 
is that it is associated with a heightened pain experience (Sullivan et al., 2001). This was con-
firmed in the study described in chapter 2 of this thesis. We found catastrophizing to be as-
sociated with pain intensity in a dose-response pattern in pain patients as well as in people 
with pain in the general population. Thus, the higher the level of catastrophizing, the more 
pain was reported. With regard to this finding, we suggested that catastrophizing may pre-
cede the development of chronic pain. This claim is substantiated by prospective studies in 
which catastrophizing was found to be causally related to pain (Burton et al., 1995; Linton et 
al., 2000; Severeijns et al., 2005). However, intense pain may also cause catastrophic thinking 
(Sullivan et al., 2001). Catastrophizing may have a reactive nature, which deserves further 
investigation.
 

What is “abnormal” about the chronic pain experience?
In chapter 2, we showed that catastrophizing is not just present in patients with chronic pain 
complaints, but is also common in people with pain in the general population. Thus, catas- 
trophizing is a common phenomenon in the pain experience. This suggests that catastro-
phizing may be a rather normal reaction to the experience of chronic pain. In a recent paper, 
Crombez et al. (2012) also state that in chronic pain “erroneous” beliefs are normative, rather 
than “irrational”. This means that pain-related catastrophizing is not necessarily grounded in 
psychopathology, but is a normal and culturally endorsed reaction to the pain experience. 
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Thus, to worry about pain is essentially a normal process. Eccleston (2011) also advocates a 
normal psychology of chronic pain. For most chronic pain patients, their way of reacting to 
the pain represents a normal reaction to an abnormal event. Thus, what is abnormal about 
the chronic pain experience is the chronic pain itself, and not the reaction to it.
 Experiencing pain is not just unpleasant; it is a fundamentally disruptive experience. Pain 
functions as an alarm, indicating threat and danger to physical integrity. Thus, when in pain, 
we instinctively act upon that pain. These actions usually take the form of escape, pain man- 
agement or seeking assistance. In cases of acute pain, these actions are adaptive and most-
ly effective. The pain subsides, there is no longer any treat or danger, and life subsequently 
returns back to normal. The chronic pain experience is however fundamentally different. In 
chronic pain, the warning system delivers false alarms. There is no real threat, but this threat is 
nevertheless felt, leading to worrying and catastrophic thinking. Humans have not evolved to 
be able to ignore the warning signal of pain. To do nothing when in pain, is counter-cultural 
as well as counter-biological (Eccleston, 2011).
 

Misdirected problem solving
In chronic pain, pain reduction often becomes a primary goal in life, setting aside previously 
valued life goals. Based on a metasynthesis of qualitative studies, Bunzli et al. (2013) conclud- 
ed that individuals with chronic low back pain live a life “on hold”. The “pause” button has 
been pressed until the pain is resolved and they can return to their former, pain-free lives. 
However, the goal of a pain-free life is unrealistic and efforts to control pain can even become 
counterproductive.
 Recently, Crombez et al. (2012) have attempted to recast the fear-avoidance model in a 
motivational perspective. In this perspective, the dysfunctional pattern seen in chronic pain 
patients is regarded as the result of a persistent search for pain relief; a goal that is based on 
the biomedical belief that pain is a sign of bodily damage. In the acute stage of pain, this type 
of problem solving may be adaptive. However, when pain persists and becomes chronic, such 
problem-solving becomes dysfunctional. Eccleston and Crombez (2007) label this pattern as 
“misdirected problem-solving”. When the goal of pain relief is unobtainable, catastrophizing 
is fueled and a “perseverance loop” is established. In this context, catastrophizing can be seen 
as actively and repeatedly engaging in effortful attempts to solve the wrong problem.
 The results described in chapter 2 of this thesis, fit into this model of “misdirected prob- 
lem-solving”. We found catastrophizing to be predictive of medical consumption in our sam-
ple of non-clinical pain. Participants with higher levels of pain-related catastrophizing report- 
ed more specialist consultations and medication use, indicating more medically oriented, 
“misdirected” problem-solving behavior. Our findings are consistent with those found in 
a study by Flink et al. (2012), who also found that catastrophizing was related to medically 
oriented problem-solving behavior in a sample from the general population.
 

Framing of the pain problem
The misdirected problem solving model emphasizes biomedical problem framing as a de-
termining factor in problem solving behavior. When a chronic pain problem is interpreted 
biomedically, problem solving behavior will be focused on finding pain relief. Medical care 
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will repeatedly be sought, without the pain getting any better. In the “perseverance loop”, 
reframing of the problem does not readily occur. However, reframing of the pain problem is 
the only viable strategy to escape the perseverance loop (Eccleston & Crombez, 2007). Thus, 
chronic pain must no longer be framed as a biomedical problem.
 The biomedical belief that pain is a sign of harm and should as such be avoided as much 
as possible, is still widely held among the lay and chronic pain population (Ihlebaek & Eriksen, 
2003; Gross et al., 2006). Framing a chronic pain problem in biomedical terms leads to greater 
suffering and disability (Aldrich et al., 2000). Beside the biomedical view of pain as a sign of 
harm, the belief that pain must be resolved or greatly reduced in order to resume daily life is 
also a strongly held idea among chronic pain patients (Crombez et al., 2012). In this view, pain 
is seen as an obstacle in the pursuit of valued goals.
 The management of chronic pain should move away from the biomedical paradigm. Pa-
tients as well as health care professionals should adopt a biopsychosocial frame of mind. In 
clinical practice, patients’ biomedical beliefs about chronic pain need to be challenged by 
health care professionals. Clinicians need to provide their patients with a biopsychosocial di-
agnostic explanation of their subjective experience that is acceptable to the patient. Tensions 
surrounding the clinical diagnosis of chronic pain can lead to the delegitimation of suffering 
and redefining of physical problems into psychological ones (Glenton, 2003). Seeing chronic 
pain as a “psychosomatic disorder” and the concept of a “pain personality” are still widely held 
beliefs, even among health care professionals. However, to date no evidence has been found 
for a “pain personality” or any stable personality traits that increase the risk of developing 
chronic pain (Eccleston, 2011). Crombez et al. (2009) also state that the failure or absence of a 
biological explanation for pain is an insufficient reason to promote a psychological cause.
 

Shedding the biomedical perspective
Biomedical-oriented pain beliefs are still very common among health care professionals them-
selves (Linton et al., 2002; Coudeyre et al., 2006; Bishop et al., 2008). This implies that there 
still is a strong need for education for health care professionals regarding the biopsychosocial 
model of pain. Furthermore, health care professionals need to realize how their own beliefs 
about chronic pain and the subtle ways they communicate these beliefs to their patients, may 
influence the effects of treatment. Health care providers pre-treatment expectations have 
been shown to significantly correlate with the effects of treatment, suggesting that health 
care professionals communicate their expectations to patients during treatment which may 
subsequently influence patients’ responses (Galer et al., 1997). Also, characteristics of health 
care professionals, such as their status as professionals, their therapeutic style, the words they 
use with patients, their beliefs about the problem and their confidence in treatment, have all 
been suggested to influence treatment outcome (Main et al., 2010).
 Patients’ beliefs about pain may also be shaped by prevailing community views, health 
policy decisions regarding access to and payment of health care, legislation around sick leave 
and compensations, as well as the political agendas of governing powers (Main et al., 2010). 
Interventions targeted at the population with the aim of altering community views about 
chronic pain, may be effective in improving pain-related outcomes. Various mass media cam-
paigns explaining the nature of chronic pain (from a biopsychosocial perspective) and ad-
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dressing self-efficacy and promoting self-management of chronic pain have been conducted, 
showing promising results with respect to shifting public beliefs about pain (Waddell et al., 
2007; Buchbinder et al., 2008; Gross et al., 2010).
 
8.2.2 Psychological interventions for chronic pain
 

Cognitive-behavioral treatment
Cognitive-behavioral interventions for chronic pain are widely used and there has been a lot 
of research into the effects of this form of treatment. The cognitive-behavioral treatment of 
chronic pain focuses on gaining a sense of control over the effects of pain by learning more 
adaptive ways of thinking, feeling and behaving (Turk, 2003). Cognitive-behavioral treatment 
can be provided to patients at various stages in the pain experience, in various settings and 
in various forms.
 In this thesis, we undertook to study the effects of cognitive-behavioral interventions for 
chronic pain in primary care, in a group format and through the internet. The overall conclu-
sion of this part of the thesis is that a cognitive-behavioral intervention can help patients deal 
with the chronic pain problem. Chronic pain patients can indeed learn “to live with the pain”.
 In chapter 5 of this thesis, we conclude that cognitive-behavioral treatment may very well 
be applied in primary care. Despite the preliminary nature of our results, this study suggests 
that primary care psychologists are well able to treat patients with chronic pain and that  
treatment in the setting of primary care is seen as a good treatment option by chronic pain 
patients. In chapter 6 of this thesis, we describe that cognitive-behavioral treatment for chron- 
ic pain can very well be provided in the form of a group format. In this chapter, we found that 
a structured cognitive-behavioral group intervention resulted in significant improvements 
in catastrophizing and locus of control. Chapter 7 of this thesis showed that the internet can 
also be used in providing cognitive-behavioral treatment to chronic pain patients. Based on 
our study, we conclude that an internet-based cognitive-behavioral intervention with ther- 
apist contact by e-mail is at least as effective, and on some outcome measures even more ef-
fective, than a face-to-face group intervention.
 

Psychological interventions: when, where and how?
In chapter 5 of this thesis, we describe that primary care is a suitable setting for the psycholog- 
ical treatment of chronic pain. One particular advantage of treating chronic pain patients in 
primary care is moving out of the biomedical setting, which might make it easier to abandon 
the biomedical framing of the pain problem. According to Samwel et al. (2002), chronic 
patients should only be treated outside of primary care when complex or combined treat-
ment is indicated. Furthermore, primary care is an ideal setting for the early intervention of 
chronic pain. As we mention in chapter 2, pain should ideally be treated in an early stage, 
before the problem becomes chronic and more complex. Previous studies have demonstrat- 
ed that early cognitive-behavioral interventions for persistent pain complaints are effective 
in improving pain-related outcomes (Linton & Ryberg, 2001; Gatchel et al., 2006; Menzel & 
Robinson, 2006). Cognitive-behavioral intervention in the early stages of the pain problem 
can also have a preventive effect. Targeting pain-related catastrophizing, pain-related fear, 
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avoidance and hypervigilance early on, can prevent pain from becoming chronic and can 
help patients cope with future pain episodes.
 However, in chapter 5 of this thesis we found that despite it being viewed as a good 
treatment option, only a minority of chronic pain patients are referred to a primary care psy-
chologist for psychological treatment. This could be due to insufficient knowledge about the 
capabilities and working methods of primary care psychologists. Also, health care profes-
sionals might not know suitable primary care psychologists in the area where the patient 
lives. Thus, there is a need for better contact and communication between pain specialists 
in secondary and tertiary care and psychologists with an interest in and knowledge of the 
treatment of chronic pain.
 A cognitive-behavioral group format is also well suited to be applied in primary care or as 
part of an early intervention. Treating chronic pain patients in a group format has various ad-
vantages with regard to cost and time effectiveness for the psychologist and the opportunity 
to share experiences with others for the patients (Newton-John & Geddes, 2008). However, a 
group format also includes the risk of participants amplifying each other’s dysfunctional pain 
cognitions or biomedical problem framing. Psychologists need to be well aware that the cog-
nitive-behavioral content of the treatment should prevail over the supportive function of the 
group. Thus, a cognitive-behavioral group intervention for chronic pain is much more than a 
chronic pain support group.
 An internet-based intervention also takes patients out of the medical setting, which may 
help stimulate a biopsychosocial framing of the pain problem. Internet-based treatment is 
also well suited to be applied as an early intervention (Del Pozo-Cruz et al., 2012). In chapter 
7, we discuss that the format of an internet-based intervention has an inherent focus on self-
management. Due to its form, participants in an internet-based intervention may be more 
intensely stimulated to adopt a self-management approach. In this way, the format of the 
course implicitly contributes to the aim of increased self-efficacy and self-management skills. 
Our results with regard to internet-based treatment open up the possibility of wide imple-
mentation of cognitive-behavioral treatment for large groups of people with chronic pain 
complaints. This is further supported by our findings in chapter 4, in which we found that for 
a large percentage of patients the internet is an important source of medical information.
 It needs to be stressed that between 2006, the year we conducted this study into patients’ 
use of the internet for pain-related medical information, and 2012, the percentage of house-
holds with access to the internet in the Netherlands has risen from 80% to 94% (Statistics Neth- 
erlands, 2013). Nowadays, almost everyone in the Netherlands has access to the internet, 
paving the way for the wide implementation of internet-based treatment. 
 

What works for whom?
We need to be aware that not all forms of treatment may be suitable for all pain patients. An 
internet-based treatment program may work very well for patients with a busy schedule who 
appreciate a self-management approach, are motivated and disciplined and able to use writ-
ten communication, but not for others. Participants who experience a need for contact with 
fellow patients and thrive in a social context, may be the ones benefitting the most from a 
group approach. Some patients may benefit significantly from treatment of relatively short 



 ��0  

Chapter 8

duration in primary care, while patients with more persistent complaints or comorbid psychi-
atric problems may need treatment that is more intensive or specialized.
 Thus, in clinical practice there is a need for adequate diagnostic screening in an early  
stage of the pain problem in order to provide patients with the most suitable treatment op-
tion. The state of research into cognitive-behavioral treatment for chronic pain is at the point 
where we need to focus on the question “what works for whom” (Eccleston et al., 2009). We 
need to know which components of treatment work for which patients. The same applies 
to the format. Further study is needed to investigate which patients fare best with internet, 
individual or group treatment in either a primary or secondary care setting.
 

The referral of patients for psychological treatment
In the studies into the effect of psychological interventions for chronic pain we conducted 
in this thesis, we noted a slow inclusion of participants. While living with a disabling chronic 
pain complaint poses a huge challenge for the affected patients, physicians still seem not 
easily inclined to refer a patient for psychological treatment. It appears that the biomedical 
view on chronic pain still has an influence on the treatment advice physicians give to their 
patients. Patients are referred to psychologist when there are indications of psychopathology, 
but patients without overt psychological complaints are not often offered a psychological 
intervention. However, from the viewpoint of a normal psychology of chronic pain (Eccleston, 
2011), psychologists can also have a role in helping patients with a normal reaction to the 
abnormal situation of having to deal with chronic pain. Experiencing worry about their pain, 
feeling anxious or depressed, being hypervigilant and avoiding certain situations are no ex-
ceptional reactions to being confronted with a chronic pain complaint. These reactions are 
not necessarily signs of psychopathology, but do lead to suffering and disability. These pa-
tients can be helped in dealing with their pain by a cognitive-behavioral treatment approach 
of short duration. Thus, physicians also need to offer this treatment option to their “normal” 
patients, and not exclusively reserve referrals to psychologists for patients with psychopatho-
logical problems. 
 

New forms of treatment
Currently, there is a large evidence base for cognitive-behavioral treatment of chronic pain 
(Eccleston et al., 2009). Our results in chapter 5, 6 and 7 of this thesis further confirm this. In 
recent years, new forms of cognitive-behavioral treatments have emerged. These new inter-
ventions have a focus on acceptance and mindfulness and are increasingly used for chronic 
pain. As mentioned earlier in this chapter, disengagement from the pursuit of the unachieva-
ble goal of pain relief should be an important focus of treatment. Giving up the goal of pain 
relief requires a certain amount of acceptance.
 In chapter 3 of this thesis we found that acceptance of psychological experiences was a 
strong predictor of pain-related catastrophizing. Thus, an accepting stance in life can have a 
positive influence of catastrophizing, and may subsequently influence the chronic pain ex-
perience, reducing misdirected problem solving behaviors and diminishing avoidance and 
experienced disability. A study by McCracken and Eccleston (2005) also suggests that the will- 
ingness to experience pain and to engage in activities regardless of pain, can lead to healthy 



���  

Discussion

functioning for patients with chronic pain.
 In a meta-analysis, Veehof et al. (2011) conclude that acceptance-based interventions 
are not superior to cognitive-behavioral treatment, but may be a good alternative. Given 
our finding that acceptance seems to play a role in the chronic pain experience, acceptance 
should be targeted in the treatment of chronic pain. Aspects of acceptance should be in-
corporated into cognitive-behavioral treatment instead of setting aside cognitive-behavior- 
al treatment for acceptance-based treatment altogether. Although there is a large evidence 
base for cognitive-behavioral interventions, studies into the effects of acceptance-based in-
terventions are still an emerging field. The added value of acceptance-based intervention 
deserves further investigation.
 Recent years have seen a great increase in mindfulness interventions. Mindfulness seems 
to be everywhere nowadays. Mindfulness courses are offered in treatment settings, but also 
in commercial centers with a focus on wellness or personal growth. This development comes 
with certain risks. What is the quality of the courses offered and how to chose from such a 
wide range of courses and programs? It is safe to say that mindfulness has become a hype. 
Mindfulness treatment may be helpful for certain chronic pain patients. However, a sole 
focus on mindfulness in the sense of “acting with awareness” appears to be an incomplete 
treatment approach for most chronic pain patients. In chapter 3 of this thesis, we found 
the “actaware” facet of mindfulness not to be related to pain-related catastrophizing. Thus,  
merely learning patients to be aware of and focus on the present moment might be insuf-
ficient to positively influence the chronic pain experience. Mindfulness may be a useful  
addition to the treatment of chronic pain, but can best be used in combination with other 
components of cognitive-behavioral treatment.
 
8.3 Strengths and limitations of the studies
 
The studies described in this thesis have various strengths as well as limitations. In the stu-
dies in chapters 2 and 3, the question of causality poses an issue. We used a cross-sectional 
method, based on which no inferences can be made with regard to the direction of the as-
sociations. For example, in chapter 2 we cannot tell whether catastrophizing is a precursor or 
a consequence of pain-related outcomes. The same applies to chapter 3. We found a strong 
association between acceptance and catastrophizing, but we cannot say with certainty if low 
levels of acceptance precede catastrophizing, or that catastrophizing leads to lower levels of 
acceptance. The question of causality is a recognized issue in bidirectional models. Experi-
mental studies that manipulate these concepts or longitudinal studies are needed to clarify 
the causal relationships.
 The limited sample size in some of the studies in this thesis, poses another limitation. This 
especially holds for chapters 5 and 6. In chapter 5, in which we investigated the treatment of 
chronic pain by the primary care psychologist, the inclusion of participants was very limited. 
In itself, this was an interesting finding. This limited inclusion is highly distinctive for the cur-
rent referral process to the primary care psychologist. In chapter 6, in which we studied the 
effects of a cognitive-behavioral group intervention for chronic pain patients, we did not use 
a comparison group. We cannot say with certainty that the improvements we found were  
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caused by the intervention. Spontaneous recovery cannot be ruled out, although that is un- 
likely in a sample of patients with such longstanding pain complaints. Due to these limita-
tions, the results of chapters 5 and 6 are preliminary. However, the aim of these two studies 
was indeed exploratory in nature. The use of only self-report measures is another limitation 
in the studies in this thesis. The use of self-report measures may be subject to several kinds of 
bias with regard to for example response styles, the fixed response format and psychomet- 
ric properties of the measures. Future studies should include a broader range of validated 
measuring methods. 
 A strong feature of the studies in this thesis is the type of participants. Most participants in 
the reported studies were patients from a university pain clinic. While these participants may 
not be considered to be representative of all persons experiencing chronic pain complaints, 
they do represent those pain patients who are severely limited by their pain complaints. Also, 
these patients are the ones receiving disability benefits, who are on sick leave from work or 
are large consumers of medical care. The findings from chapters 5, 6, and 7, indicating that 
cognitive-behavioral interventions of relatively short duration can have a profound positive 
effect on how pain influences the daily lives of these patients, represent a hopeful message. 
This thesis confirms that even in patients with longstanding disabling pain complaints, cog-
nitive-behavioral intervention can be highly effective. This may imply that gains could also be 
achieved in patients with less longstanding pain complaints.
 In the study described in chapter 2, we studied the nature of pain-related catastrophizing 
in a patient sample as well as in a sample from the general population. Few studies have 
investigated the nature of pain-related catastrophizing in people with pain who are not (yet) 
pain patients. The use of both a patient sample and a community sample is a strong feature of 
this study. Our study adds new insights into the occurrence of catastrophizing in the general 
population and its relation to experienced pain intensity and pain-related medical consump-
tion. Furthermore, our findings may have implications for early intervention and prevention 
programs.   
 Chapter 3 deals with a topical subject. Currently, there is a large interest in metacogni-
tive concepts from the “third generation cognitive behavioral approach”. We investigated the 
role of acceptance and mindfulness in the pain experience, and more specifically its relation 
to pain-related catastrophizing. This is one of the first contributions to this specific subject. 
Our findings have added to the understanding of the role of these “new” concepts in chronic 
pain.
 Chapter 7 of this thesis also deals with a current topic. We investigated the effects of an 
internet-based cognitive behavioral intervention for non-specific chronic pain. A particular 
strength of this study is the comparison of an internet-based intervention to a face-to-face 
group intervention. To our knowledge, this is the first randomized controlled study compar- 
ing an internet-based cognitive-behavioral intervention to face-to-face treatment in the area 
of chronic pain.  
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8.4 Conclusion
 
This thesis provided new insights into psychological mechanisms of chronic pain and psycho-
logical interventions for chronic pain.
 Chronic pain is highly prevalent and poses a major problem for many people. In this 
thesis, we found pain-related catastrophizing and general psychological acceptance to be 
important aspects of the pain experience. These reactions to chronic pain are not abnormal 
in itself, but can become very burdensome, especially in patients with a fixed biomedical 
perspective on the pain problem. In this thesis, the importance of moving away form the 
biomedical paradigm in the management of chronic pain is highlighted. Health care provides 
should propagate a biopsychosocial view on chronic pain complaints. Mass media interven-
tions targeted at the general population may also be useful in altering biomedical public 
beliefs regarding pain.
 In clinical practice, patients should learn to view their pain from a biopsychosocial per-
spective. They need to accept the nature of chronic pain and to focus on those aspects of the 
pain experience that they can influence, instead of the often unrealistic goal of pain relief. 
This thesis shows that cognitive-behavioral treatment can help patients deal with the chronic 
pain experience. We conclude that cognitive-behavioral treatment is an effective treatment 
option for chronic pain patients, even those who are severely limited by longstanding pain 
complaints. It can be applied in primary care, in a group format and in the form of an internet-
based intervention.
 In this thesis, it is suggested that psychological treatment should be used more often 
in the treatment of chronic pain, preferably outside of the hospital setting and in an early 
stage of the pain problem. The psychologist is not just there for psychologically disturbed 
patients, but can also help “normal” patients who are thrown off balance by chronic pain  
complaints. New forms of treatment, such as acceptance-based approached, may pose useful 
additions to established cognitive-behavioral interventions, but should not replace cognitive- 
behavioral treatment altogether. Cognitive-behavioral treatment is “here to stay”, and the  
internet provides opportunities for a wide implementation of cognitive-behavioral interven-
tions for chronic pain.
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Living with chronic pain poses a major challenge for those afflicted. Chronic pain has a nega-
tive influence on many life dimensions and can often not be sufficiently reduced by medical 
treatment. Chronic pain is highly prevalent and is associated with enormous economic costs 
for society. Nowadays, it is widely recognized that psychological factors play an important 
role in chronic pain.
 This thesis deals with psychological mechanisms of chronic pain and psychological inter-
ventions for chronic pain. Chapter 1 provides an introduction, in which the cognitive-behav- 
ioral perspective on chronic pain is presented, current psychological treatment approaches 
are described and the topics of this thesis are introduced. 
 
Part 1: Mechanisms of chronic pain
 
Catastrophizing is a defining factor in the pain experience. It involves an exaggerated nega-
tive orientation towards actual or anticipated pain. Catastrophizing is a key element of the 
fear-avoidance model. According to this model, catastrophizing determines to a large degree 
whether or not pain becomes chronic and whether or not someone with pain becomes a 
pain patient. More insight is needed into the mechanisms of pain-related catastrophizing in 
persons with pain who are not (yet) chronic pain patients.
 In chapter 2 of this thesis, a cross-sectional survey study into pain-related catastrophizing 
in pain patients and people with pain from the general population is described. We investigat- 
ed whether levels of pain-related catastrophizing differed between pain patients and people 
with pain from the general population. Also, the relationship between catastrophizing and 
pain intensity, specialist consultation and use of pain medication was studied. 
 We found that pain is highly prevalent in the general population. In our sample from 
the general population more than one-third experienced pain complaints at the moment of 
the study. The prevalence of current pain of more than six months was 23.1%. Furthermore, 
we found that pain patients catastrophized significantly more than people with pain from 
the general population. Pain-related catastrophizing was related to pain intensity in a “dose-
response” pattern. Thus, the higher the level of catastrophizing, the more pain was reported. 
This finding is in line with the fear-avoidance model of pain. Furthermore, catastrophizing 
predicted specialist consultation and medication use in people with pain from the general 
population, but not in pain patients. Thus, catastrophizing is an important factor determin- 
ing pain-related medical consumption in people with pain from the general population. 
These findings indicate that catastrophizing should be included in the screening procedure 
for chronic pain and should be a target for early intervention. The connection between ca-
tastrophizing and medical consumption becomes more complicated when pain becomes a 
disabling problem and people with pain turn into pain patients. Intervention is needed in the 
earlier stages of the pain problem, before pain becomes chronic and more complex.
 In recent years, an interest in the role of the metacognitive concepts acceptance and 
mindfulness in the chronic pain experience has emerged. Acceptance and mindfulness are 
important concepts in the recently developed acceptance and commitment therapy (ACT). 
ACT emphasizes contextual and experiential change strategies and is increasingly used in 
the treatment of chronic pain. So far, little is known about the precise mechanisms by which 
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these metacognitive concepts influence the pain experience.
 In chapter 3 of this thesis, a study into the influence of mindfulness and acceptance on 
pain-related catastrophizing is presented. In this cross-sectional study among chronic pain 
patients we found general psychological acceptance to be a strong predictor of pain-related 
catastrophizing, independent of gender, age and pain intensity. Patients with higher levels 
of acceptance towards a variety of unwanted psychological experiences, catastrophized less 
about their pain complaints. This finding implies that the focus of the ACT treatment of chron- 
ic pain does not necessarily have to be on acceptance of pain per se, but may be aimed at  
acceptance of unwanted experiences in general.
 Furthermore, contrary to our hypothesis and findings from previous research, we found 
that mindfulness, in the sense of “acting with awareness”, was not related to pain-related ca-
tastrophizing. This unexpected finding may be related to the definition of mindfulness used. 
Some authors speculate that mindfulness is a multifaceted instead of a unidimensional con-
struct. The aspect of mindfulness of “acting with awareness” may not be related to catastrophiz- 
ing, but other mindfulness facets might show a relationship to pain-related catastrophizing. 
Further research is needed and a broader conceptualization of mindfulness is recommended 
in research as well as treatment.
 
Intermezzo
 
In the intermezzo of this thesis, we investigated the use of the internet for pain-related med- 
ical information by pain patients. This study was conducted in order to gain insight into the 
health-related internet use of pain patients and to identify the possible interest of our pa-
tients in online treatment applications for chronic pain.
 This survey study, described in chapter 4 of this thesis, was conducted in 2006. At that 
moment, half of all respondents used the internet for medical information and approximately 
40 percent had searched for specific information about pain prior to their first visit to our Pain 
Center. Patients mostly used general search engines and most frequently visited specific pain 
websites. Few patients went beyond web searching. Forum sites and sites with the possibility 
to chat were seldom visited. Patients were reasonably certain that the information they found 
online was accurate and reliable, while this may not always be the case. The information was 
easy to find and understand. However, in general, respondents did not learn anything new, 
but instead the information confirmed what they already knew. Searching the internet did 
led them to understand their pain complaint better. Less than half of the patients discussed 
the information gained from the internet with their physician.
 Our findings indicate that physicians cannot ignore the internet. Since most patients 
themselves are not inclined to mention the information they found online with their doctor, 
physicians should routinely inquire about their patients’ use of the internet for medical infor-
mation. They should help their internet-using patients in finding reliable information concern- 
ing their condition, for example by offering suggestions for reliable internet sources and by 
assisting patients in evaluating the quality of the medical information found online.
 Additionally, this study showed that 70% of the respondents would like to have online 
contact with their doctor or therapist as part of their treatment. Considering the sharp rise 
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in broadband internet use and internet literacy throughout the Dutch population in recent 
years, these numbers are expected to be even higher today. We concluded that the prerequi-
site conditions for the development of online treatment options were present. 
 
Part 2: Psychological interventions for chronic pain
 
The psychological treatment of patients with chronic pain can very well be provided in the 
context of primary care. This has several advantages. Primary care psychological treatment is 
accessible, demand-oriented and can prevent hospital dependency, which can occur when 
patients receive psychological care in a hospital setting. The aim of psychological treatment 
in primary care is reduction of psychological distress associated with chronic pain. Treatment 
is usually based on the consequence model, which means that pain is considered a given and 
that treatment specifically focuses on the negative consequences of the chronic pain. Pain 
reduction is not the primary objective of treatment.
 In chapter 5, a study into the psychological treatment of chronic pain by primary care 
psychologists is presented. The results of this study show that patients were largely posi-
tive in their evaluation of the treatment and the contact with the primary care psychologist.  
After treatment, patients noted particular improvement in their problem-solving abilities in 
general, making them better able to face future challenges. A large proportion of patients 
reported experiencing less pain, even though pain reduction was not the treatment objec-
tive. This result is consistent with the biopsychosocial model, which assumes that biological, 
psychological and social factors jointly influence the way pain is experienced. Furthermore, 
patients mentioned being better able to relax and improved assertiveness. Thus, the focus of 
treatment extends beyond merely learning to cope with the pain, which is possibly a result of 
the use of the consequence model.
 All psychologists in this study used cognitive-behavioral techniques, which are currently 
regarded as the most effective treatment approach for chronic pain. Psycho-education, re-
laxation training, EMDR and insightful and supportive treatment techniques were also used. 
The duration of the treatments in this study was slightly longer than the average treatment 
by primary care psychologists, suggesting that the treatment of patients with chronic pain is 
among the more complex treatments to be performed by primary care psychologists. This is 
consistent with the difficulties the psychologists mentioned with regard to the treatment of 
these patients, which include a pervasive somatic orientation and extensive visits to physi-
cians. However, all psychologists rated the patients’ motivation and effort put into the treat-
ment as good to excellent.
 A remarkable finding in the present study was the limited number of referrals to primary 
care psychologists during the period of our study. It appears that referrals to primary care psy-
chologists are still quite uncommon. Psychological treatment is often carried out in second- 
ary or tertiary care. Possible explanations for this trend include limited insurance coverage, 
insufficient knowledge by clinicians of the capabilities and working methods of primary care 
psychologists and a preference for patients to receive psychological treatment in a medical 
setting. We recommended to provide additional information about the psychological treat-
ment options in primary care to clinicians and to patients upon referral.   
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 Cognitive-behavioral treatment of chronic pain can also be provided in a group format. 
A group format can have a number of advantages, including cost and time effectiveness and 
the opportunity for patients to share experiences and learn from each other. Also, for many 
patients a course or training is seen as “low threshold” compared to individual psychological 
treatment. We developed a cognitive-behavioral group course for patients of a tertiary pain 
clinic with non-specific chronic pain, who are characterized by longstanding pain complaints 
and serious limitations. The course was aimed at improving pain coping, pain-related catas- 
trophizing and locus of control. Thus, treatment was directed at helping the patient adapt to 
the pain; pain reduction not being a primary treatment goal.
 In chapter 6, a pilot study evaluating the effectiveness and feasibility of this cognitive- 
behavioral group intervention is presented. In this uncontrolled effect study, significant im-
provements of medium effect size were observed on catastrophizing and internal pain man- 
agement on both the post-test directly after the course and, even more so, at the post-test 
after the booster session (two months later). Thus, participants reported fewer catastrophiz- 
ing thoughts about their pain and feeling to be more in control of their pain. The feasibility 
study showed that patients were satisfied with the course. The course sessions were experi- 
enced as very useful. The attendance and drop-out rate were satisfactory. Patients who start- 
ed with the course were generally inclined to complete the course and missed few sessions. 
In the cases that participants did miss sessions, the severity of the pain complaints and the 
accompanying strain of having to travel to the hospital seem to have played a role.
 The results of this study are preliminary, since the study was uncontrolled with a small 
sample size and a relatively short follow-up period. Further controlled studies are needed. 
These preliminary results do however suggest that a structured cognitive-behavioral group 
intervention of short duration has promise as a useful and feasible psychological treatment 
approach for patients with debilitating chronic pain.
 The findings from chapter 6 led us to develop an internet-based version of the cognitive-
behavioral intervention. Internet-based treatment can have various advantages with regard 
to availability and accessibility. Furthermore, previous studies showed that internet-based 
treatment for chronic pain is effective compared to waiting list control groups. So far, little is 
known about the effectiveness of this new form of treatment in comparison to regular face-
to-face treatment. 
 In chapter 7 of this thesis, a randomized controlled trial comparing an internet-based 
cognitive-behavioral intervention with therapist contact by e-mail to a face-to-face group 
intervention is described. Both the internet course and the group course were effective in 
improving pain-related catastrophizing, pain coping, locus of control and various aspects of 
global health-related quality of life, both directly after the course and at the booster session 
two months later. Pain intensity and experienced role impairment were not improved directly 
after the course, but did show significant improvement at the booster session two months 
later. At the moment of the booster session, participants in the internet course showed sig-
nificantly more improvement in pain-related catastrophizing, pain intensity, pain coping and 
some quality of life dimensions than participants in the group course. We also conducted a 
cost-effectiveness analysis, which showed that the internet course was cost-effective com- 
pared to the group course. Based on these findings, we concluded that the internet-based 
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intervention was at least as effective as the face-to-face group intervention, and on some 
outcome measures even more so. Internet-based treatment appears to be a useful and cost-
effective addition to the field of chronic pain treatment, with the benefits of accessibility, 
flexibility and an inherent focus on self-management. This study suggests that internet-based 
treatment can be a good alternative to traditional forms of treatment and makes treatment 
more accessible.
 
Finally, in chapter 8 the main findings of the thesis are summarized, the implications of 
the findings for clinical practice and future research discussed and the methodological  
strengths and limitations of the studies reflected upon. In this final chapter, it is emphasized 
that patients’ reactions to being confronted with a chronic pain problem are mostly not ab-
normal, but can become very burdensome. The importance of the biopsychosocial paradigm 
in the management of chronic pain is highlighted. Patients need to learn to accept the nature 
of chronic pain and to focus on those aspects of the pain experience that they can influ-
ence, instead of the unrealistic goal of pain relief. Psychological treatment from a cognitive- 
behavioral perspective can be effective in helping such patients deal with their chronic pain 
complaints. This form of treatment should be used more often, preferably also outside of 
the hospital setting and in an earlier stage of the pain problem. Internet-based treatment  
modalities provide opportunities for a wide implementation of cognitive-behavioral inter-
ventions for chronic pain. 
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Leven met chronische pijn vormt een grote uitdaging voor hen die er aan lijden. Chronische 
pijn heeft een negatieve invloed op verschillende leefgebieden en kan vaak niet afdoende 
verholpen worden door een medische behandeling. Chronische pijn komt zeer veel voor en 
de kosten van chronische pijn voor de maatschappij zijn enorm. Tegenwoordig wordt alge-
meen erkend dat psychologische factoren een belangrijke rol spelen bij chronische pijn.
 Dit proefschrift gaat over psychologische mechanismen en de psychologische behande-
ling van chronische pijn. Hoofdstuk 1 vormt de introductie van dit proefschrift. In dit hoofd-
stuk wordt het cognitief-gedragsmatige perspectief op chronische pijn gepresenteerd, wordt 
de psychologische behandeling van chronische pijn beschreven en worden de onderwerpen 
van dit proefschrift geïntroduceerd.
 
Deel 1: Mechanismen van chronische pijn
 
Catastroferen is in sterke mate bepalend voor de pijnbeleving. Onder catastroferen wordt een 
overdreven negatieve interpretatie van daadwerkelijke of verwachte pijn verstaan. Catastro-
feren is een belangrijk element van het “fear-avoidance” model. Volgens dit model bepaalt de 
mate van catastroferen of pijn al dan niet chronisch wordt en of iemand met pijn al dan niet 
een pijnpatiënt wordt. Er is meer kennis nodig over het werkingsmechanisme van catastrofe-
ren bij mensen met pijn die (nog) geen pijnpatiënt zijn.  
 In hoofdstuk 2 van dit proefschrift wordt een cross-sectionele studie over catastroferen 
bij pijnpatiënten en mensen met pijn uit de algemene bevolking beschreven. We onderzoch-
ten of er een verschil was in de mate van catastroferen over pijn tussen pijnpatiënten en 
mensen met pijn uit de algemene bevolking. Ook werd gekeken naar het verband tussen 
catastroferen en pijnintensiteit, artsenbezoek en het gebruik van pijnmedicatie.
 Dit onderzoek liet zien dat pijnklachten veel voorkomen in de algemene bevolking. Meer 
dan één derde van de proefpersonen in onze steekproef uit de algemene bevolking gaf aan 
pijnklachten te hebben op het moment van het onderzoek. De prevalentie van huidige pijn 
die langer dan zes maanden aanwezig was, was 23.1%. Daarnaast vonden we dat pijnpatiën-
ten significant meer catastrofeerden dan mensen met pijn uit de algemene bevolking. Er was 
sprake van een “dosis-respons” relatie tussen catastroferen over pijn en de ervaren pijninten-
siteit. Hoe groter de mate van catastroferen, hoe meer pijn werd gerapporteerd. Deze bevin-
ding komt overeen met het “fear-avoidance” model van pijn. De resultaten van het onderzoek 
lieten verder zien dat catastroferen over pijn een voorspeller was van artsenbezoek en het 
gebruik van pijnmedicatie bij mensen met pijn uit de algemene bevolking, maar niet bij pijn-
patiënten. Bij mensen met pijn uit de algemene bevolking lijkt catastroferen dus bepalend 
te zijn voor de mate van medische consumptie. Op basis van deze bevindingen wordt gead-
viseerd om tijdens de screeningsprocedure de mate van catastroferen over pijn specifiek in 
kaart te brengen. Ook moet het verminderen van catastroferen een belangrijke doel zijn van 
de behandeling van chronische pijn. Met het meer invaliderend worden van de pijnklachten 
wordt het verband tussen catastroferen en medische consumptie gecompliceerder. Behan-
deling moet daarom bij voorkeur plaatsvinden in een vroeg stadium van het pijnprobleem, 
voordat de pijn chronisch en meer complex wordt.  
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 In de afgelopen jaren is er belangstelling ontstaan voor de rol van de metacognitieve 
concepten acceptatie en mindfulness bij chronische pijn. Acceptatie en mindfulness zijn 
belangrijke concepten uit de recentelijk ontwikkelde acceptance and commitment therapy 
(ACT). Contextuele en experiëntiële veranderstrategieën staan centraal in ACT en deze vorm 
van interventie wordt in toenemende mate toegepast in de behandeling van chronische pijn. 
Er is tot op heden weinig bekend over de wijze waarop deze metacognitieve concepten in-
vloed hebben op de pijnervaring.
 In hoofdstuk 3 van dit proefschrift wordt een onderzoek naar het effect van mindfulness 
en acceptatie op catastroferen over pijn gepresenteerd. In deze cross-sectionele studie bij 
patiënten met chronische pijn werd gevonden dat algemene psychologische acceptatie een 
duidelijke voorspeller was van catastroferen over pijn, onafhankelijk van geslacht, leeftijd en 
de ervaren pijnintensiteit. Patiënten met een grotere mate van acceptatie van ongewenste 
psychologische ervaringen, catastrofeerden minder over hun pijnklachten. Deze bevinding 
impliceert dat de focus van de ACT behandeling van chronische pijn niet per se hoeft te lig-
gen op acceptatie van pijn, maar dat een behandeling ook gericht kan zijn op acceptatie van 
ongewenste ervaringen in het algemeen.
 In tegenstelling tot onze hypothese en eerdere bevindingen uit de literatuur, bleek in dit 
onderzoek dat mindfulness, in de zin van “handelen met bewustzijn”, niet gerelateerd was 
aan catastroferen over pijn. Deze onverwachte uitkomst zou te maken kunnen hebben met 
definitie van mindfulness die in het huidige onderzoek gebruikt werd. Sommige auteurs ver-
onderstellen dat mindfulness een multidimensioneel in plaats van een unidimensioneel con-
struct is. Het mindfulness-aspect “handelen met bewustzijn” mag dan niet gerelateerd zijn 
aan catastroferen, maar andere facetten van mindfulness houden wellicht wel verband met 
catastroferen over pijn. Vervolgonderzoek hiernaar is nodig en wij bevelen aan om zowel in 
toekomstig onderzoek als in de klinische praktijk gebruik te maken van een bredere concep-
tualisatie van het begrip mindfulness.
  
Intermezzo
 
In het intermezzo van dit proefschrift onderzochten wij het gebruik van internet door pijnpa-
tiënten voor medische informatie over pijn. Het doel van dit onderzoek was om meer inzicht 
te krijgen in het gezondheidsgerelateerde internetgebruik van pijnpatiënten en tevens om 
de belangstelling van onze patiënten voor online behandelapplicaties voor chronische pijn 
in kaart te brengen.
 Dit survey onderzoek, beschreven in hoofdstuk 4 van dit proefschrift, is uitgevoerd in 
2006. Op het moment van de studie maakte de helft van alle respondenten gebruik van het 
internet voor medische informatie en had ongeveer 40% voorafgaand aan het eerste bezoek 
aan ons Pijncentrum online gezocht naar informatie over de pijnklacht. Patiënten gaven aan 
voornamelijk gebruik te maken van algemene zoekmachines en vooral specifieke pijnweb-
sites te bezoeken. Maar weinig patiënten ging verder dan het zoeken van informatie. Sites 
met forums of de mogelijkheid om te chatten werden zelden bezocht. Hoewel informatie op 
internet niet altijd accuraat en betrouwbaar is, waren de patiënten in dit onderzoek redelijk 
overtuigd van de accuraatheid en betrouwbaarheid van de online gevonden informatie. Ze 
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vonden de informatie gemakkelijk te vinden en te begrijpen. Over het algemeen leerden ze 
echter niet veel nieuws door de online gevonden informatie. Het was vooral een bevestiging 
van wat ze al wisten. Wel gaven de patiënten aan dat ze door de online gevonden informatie 
hun klachten beter leerden begrijpen. Minder dan de helft van de patiënten besprak de ge-
vonden informatie met hun arts.
 Onze bevindingen laten zien dat behandelaars het internet niet mogen negeren. Omdat 
de meeste patiënten zelf niet geneigd zijn om de gevonden informatie met hun arts te be-
spreken, moeten behandelaars zelf structureel informeren naar het medisch internetgebruik 
van hun patiënten. Ze zouden patiënten moeten helpen bij het vinden van betrouwbare  
informatie over hun aandoening, bijvoorbeeld door het bieden van suggesties voor betrouw-
bare internetsites of het assisteren bij het beoordelen van de kwaliteit van de gevonden  
medische informatie. 
 De huidige studie liet daarnaast zien dat 70% van de respondenten online contact zou 
willen hebben met hun arts of therapeut als onderdeel van de behandeling. Gezien de sterke 
toename in het gebruik van breedband internet en internetvaardigheden van de Nederland-
se bevolking in de afgelopen jaren, zijn deze aantallen naar verwachting tegenwoordig nog 
groter. We concludeerden dat de voorwaarden voor het ontwikkelen van online behandel-
mogelijkheden hiermee ruimschoots aanwezig waren. 
 
Deel 2: Psychologische interventies voor chronische pijn
 
De psychologische behandeling van chronische pijn kan goed plaatsvinden in de eerste lijn. 
Dit heeft verschillende voordelen. Eerstelijns psychologische behandeling is toegankelijk en 
vraaggericht en kan afhankelijkheid van ziekenhuiszorg voorkomen. Het doel van psycholo-
gische behandeling in de eerste lijn is het verminderen van de met chronische pijn geasso-
cieerde psychologische belasting. Behandeling is meestal gebaseerd op het consequentie-
model, wat betekent dat pijn wordt gezien als een gegeven en dat de behandeling gericht is 
op de negatieve consequenties van de chronische pijn. Pijnvermindering is geen primair doel 
van de behandeling.  
 In hoofdstuk 5 wordt een studie naar de psychologische behandeling van chronische 
pijn door de eerstelijnspsycholoog beschreven. De resultaten van dit onderzoek laten zien 
dat patiënten overwegend positief oordelen over de behandeling van en het contact met de 
eerstelijnspsycholoog. Na afloop van de behandeling rapporteerden de patiënten verbete-
ring in hun probleemoplossend vermogen in het algemeen, waardoor zij beter opgewassen 
waren tegen toekomstige problemen. Een groot deel van de patiënten gaf aan minder pijn 
te ervaren, hoewel pijnvermindering geen doel van de behandeling was. Deze bevinding 
past binnen het biopsychosociaal model, dat veronderstelt dat biologische, psychologische 
en sociale factoren gezamenlijk bepalen hoe pijn ervaren wordt. Ook noemden patiënten 
dat zij na de behandeling beter in staat waren om te ontspannen en dat zij assertiever waren 
geworden. Concluderend kan gesteld worden dat de behandeling een bredere focus had dan 
alleen het beter leren omgaan met de pijn. Mogelijk is dit een resultaat van het gebruik van 
het consequentiemodel.
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 Alle psychologen in dit onderzoek maakten gebruik van cognitief-gedragsmatige tech-
nieken, die tegenwoordig beschouwd worden als meest effectief bij chronische pijn. Behan-
deltechnieken die ook gebruikt werden zijn psycho-educatie, ontspanningstraining, EMDR 
en inzichtgevende en steunende technieken. De duur van de behandelingen in deze stu-
die was enigszins langer dan wat gebruikelijk is binnen de eerstelijnspsychologie. Dit sug-
gereert dat binnen de praktijk van de eerstelijnspsycholoog de behandeling van patiënten 
met chronische pijn tot de meer complexe behandelingen behoort. Dit komt overeen met 
de moeilijkheden die door de eerstelijnspsychologen ervaren werden in de behandeling van 
deze patiënten. Zij noemden met name een hardnekkige somatische fixatie en veelvuldig 
artsenbezoek als belemmerende factoren in de behandeling. De motivatie en inzet van de 
patiënten werd echter wel als goed tot uitstekend beoordeeld door de psychologen.  
 Een opvallende bevinding in de huidige studie was het beperkte aantal verwijzingen 
naar de eerstelijnspsycholoog gedurende de periode van het onderzoek. Verwijzing naar de 
eerstelijnspsycholoog lijkt nog steeds niet zeer gebruikelijk te zijn. Psychologische behande-
ling wordt nog vaak uitgevoerd binnen de tweede- of derdelijnszorg. Mogelijke verklaringen 
hiervoor zijn de beperkte vergoedingen door de zorgverzekering, onvoldoende kennis bij 
verwijzers over de mogelijkheden en werkwijze van de eerstelijnspsycholoog en een voor-
keur van patiënten zelf om psychologische behandeling te ontvangen in de ziekenhuisset-
ting. Op basis van het huidige onderzoek adviseren wij om verwijzers en patiënten beter te 
informeren over de psychologische behandelopties in de eerste lijn.
 Cognitief-gedragsmatige behandeling van chronische pijn kan ook aangeboden wor-
den in de vorm van een groepsbehandeling. Een groep kan verschillende voordelen heb-
ben, waaronder efficiënt gebruik van kosten en tijd en de mogelijkheid voor patiënten om 
ervaringen uit te wisselen en om van elkaar te leren. Een cursus of training wordt door veel 
patiënten ook als laagdrempeliger ervaren dan individuele psychologische behandeling. Wij 
ontwikkelden een cognitief-gedragsmatige groepscursus voor patiënten met langdurige in-
validerende aspecifieke chronische pijn van een derdelijns pijncentrum. De cursus was ge-
richt op het verbeteren van pijncoping, catastroferen over pijn en locus of control. Het doel 
van de behandeling was om patiënten te helpen om te gaan met de pijn. Pijnvermindering 
was geen primair behandeldoel. 
 In hoofdstuk 6 wordt een pilot studie naar de effectiviteit en haalbaarheid van een cogni-
tief-gedragsmatige groepsinterventie gepresenteerd. In deze ongecontroleerde effectstudie 
werd een significante verbetering met een middelgroot effect gevonden in catastroferen en 
interne pijnbeheersing, zowel tijdens de nameting direct na de cursus als, nog duidelijker, 
tijdens de nameting na de boostersessie twee maand later. De deelnemers rapporteerden 
minder catastrofale gedachten over pijn en gaven aan meer controle over de pijn te ervaren. 
Uit de haalbaarheidsstudie bleek dat patiënten tevreden waren over de cursus. De bijeen-
komsten werden ervaren als erg nuttig. Zowel het aanwezigheids- als het uitvalspercentage 
waren voldoende. Patiënten die met de cursus begonnen maakten deze over het algemeen 
ook af en misten maar weinig bijeenkomsten. Als patiënten toch afwezig waren, was dat 
vooral gerelateerd aan de ernst van de pijnklachten en de moeite die het daardoor kostte om 
naar het ziekenhuis te reizen.
 Omdat het hier een ongecontroleerde studie met een klein aantal proefpersonen betrof, 
hebben deze resultaten een voorlopig karakter. Gecontroleerd vervolgonderzoek is nodig. 
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Deze voorlopige resultaten suggereren echter wel dat een kortdurende, gestructureerde 
cognitief-gedragsmatige groepsinterventie een nuttige en haalbare psychologische behan-
delaanpak kan zijn voor patiënten met invaliderende chronische pijn.        
 De bevindingen uit hoofdstuk 6 hebben ons er toe aangezet om een internetversie van 
de cognitief-gedragsmatige interventie te ontwikkelen. Internetbehandeling kan verschil-
lende voordelen hebben met betrekking tot beschikbaarheid en toegankelijkheid. Eerdere 
studies lieten zien dat internetbehandeling van chronische pijn effectief is in vergelijking met 
wachtlijstcontrolegroepen. Tot op heden is er weinig bekend over de effectiviteit van deze 
nieuwe vorm van behandeling in vergelijking met reguliere face-to-face behandeling.
 In hoofdstuk 7 van dit proefschrift wordt een randomized controlled trial beschreven, 
waarin de effectiviteit van een internet-based cognitief-gedragsmatige interventie met  
e-mailcontact vergeleken werd met de effectiviteit van een face-to-face groepsinterventie. 
Zowel de internetcursus als de groepscursus bleken effectief te zijn in het verbeteren van 
catastroferen over pijn, pijncoping, locus of control en verschillende aspecten van alge-
meen gezondheidsgerelateerde kwaliteit van leven, zowel direct na afloop van de cursus als  
tijdens de boostersessie twee maand later. Pijnintensiteit en ervaren rolbeperking waren  
direct na de cursus niet verbeterd, maar vertoonden wel significante verbetering tijdens de 
boostersessie twee maand later. Op het moment van die boostersessie waren patiënten in de  
internetcursus significant meer verbeterd op catastroferen over pijn, pijncoping en bepaal-
de aspecten van kwaliteit van leven dan patiënten in de groepscursus. We voerden ook een  
kosteneffectiviteitanalyse uit en hieruit bleek dat de internetinterventie kosteneffectief was in 
vergelijking met de groepsinterventie. Op basis van deze bevindingen werd geconcludeerd 
dat een internetbehandeling minstens even effectief was als een groepsbehandeling en op 
sommige uitkomstmaten zelfs meer effect had. Behandeling via internet lijkt een nuttige en 
kosteneffectieve aanvulling te zijn op al bestaande behandelingen van chronische pijn, met 
de voordelen van toegankelijkheid, flexibiliteit en een inherente focus op self-management. 
Dit onderzoek suggereert dat een internet-based behandeling een goed alternatief kan zijn 
voor traditionele vormen van behandeling en dat het internet behandeling van chronische 
pijn beter toegankelijk kan maken.
 
In hoofdstuk 8 worden tenslotte de belangrijkste bevindingen van dit proefschrift samen-
gevat. De implicaties van de bevindingen voor de klinische praktijk en voor toekomstig on-
derzoek worden besproken en er wordt gereflecteerd op methodologische kwaliteiten en 
verbeterpunten. In dit laatste hoofdstuk wordt benadrukt dat de reactie van patiënten op 
het geconfronteerd worden met chronische pijnklachten meestal niet abnormaal is, maar 
wel zeer belemmerend kan zijn. Het belang van het biopsychosociaal paradigma in de be-
handeling van chronische pijn wordt benadrukt. Patiënten moeten de aard van chronische 
pijnklachten leren accepteren en zich richten op die aspecten van de pijnervaring waar zij 
invloed op kunnen uitoefenen, in plaats van op het onrealistische doel van pijnvermindering. 
Psychologische behandeling vanuit een cognitief-gedragsmatig perspectief kan effectief zijn 
bij het leren omgaan met chronische pijnklachten. Deze vorm van behandeling zou frequen-
ter toegepast moeten worden, bij voorkeur ook buiten de ziekenhuissetting en in een vroeger 
stadium van het pijnprobleem. Internet-based behandeling biedt hierbij mogelijkheden voor 
een brede implementatie van cognitief-gedragsmatige interventies voor chronische pijn.
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Het is een lange weg geweest, maar nu is dit proefschrift klaar! Ik wil iedereen bedanken 
die op directe of indirecte wijze een bijdrage heeft geleverd aan de totstandkoming van dit 
proefschrift. Een aantal mensen wil ik in het bijzonder bedanken:
 
Mijn promotoren en copromotor wil ik bedanken voor hun begeleiding en de prettige sa-
menwerking:
 Prof. dr. M.M.R.F. Struys, beste Michel, bij aanvang van je hoogleraarschap in het UMCG 
kreeg je dit onderzoekproject ongevraagd “op je bordje”. Bedankt dat je dit onderzoek zo 
enthousiast hebt ondersteund. Jouw begeleiding heb ik als erg prettig ervaren en ik heb veel 
gehad aan jouw uitgebreide onderzoekservaring en grondige kennis van de methodologie.
 Prof. dr. R. Sanderman, beste Robbert, jij bent wat later in het traject ingestapt als tweede 
promotor. Bedankt dat je hiertoe bereid was. Jouw bijdrage heeft voor mij grote meerwaarde 
gehad. Ik heb veel van jou geleerd over het doen van onderzoek, schrijven, publiceren en hoe 
promoveren nou eigenlijk in z’n werk gaat. Jij hebt steeds uitgebreid de tijd genomen om 
samen naar mijn stukken te kijken. Heel erg bedankt dat ik met vragen, groot en klein, altijd 
bij jou terecht kon. 
 Dr. G.J. Versteegen, beste Gerbrig, dit traject, en zelfs de periode daarvoor, heb ik samen 
met jou doorlopen. Ik heb veel van jou geleerd over de psychologie van chronische pijn. 
Mede door jouw inzet is dit promotietraject mogelijk geweest. Jij hebt altijd veel vertrouwen 
in mij getoond en ik wil je daarvoor heel erg bedanken. Dank ook voor je begeleiding en de 
prettige samenwerking de afgelopen jaren.
 
De leden van de leescommissie, prof. dr. Michiel Reneman, prof. dr. Karlein Schreurs en prof. 
dr. Kris Vissers, wil ik hartelijk bedanken voor het beoordelen van het proefschrift.
 
Zonder de medewerking van patiënten was dit proefschrift niet mogelijk geweest. Ik wil daar-
om alle patiënten die deel hebben genomen aan de studies in dit proefschrift bedanken voor 
hun medewerking.
 
Collega’s en behandelaars van het Pijncentrum, bedankt voor jullie betrokkenheid en voor 
het verwijzen van patiënten voor de studies in dit proefschrift. Een aantal collega’s wil ik in 
het bijzonder bedanken:
 Marten van Wijhe, ondanks dat jij geen “officiële” begeleidende rol had, heb jij een be-
langrijke bijdrage geleverd aan de totstandkoming van dit proefschrift. Jouw bevlogenheid 
voor de biopsychosociale aanpak van chronische pijn en onaflatende enthousiasme voor het 
doen van onderzoek en voor de patiëntenzorg hebben mij erg gestimuleerd. Ook wil ik je 
bedanken voor je grondige feedback op de Engelstalige stukken.  
 Karin Vermeulen, bij jou kon ik altijd aankloppen met statistische vragen. Bedankt voor je 
nuttige adviezen. Gemma Maters en Kim van der Schoot, bedankt dat jullie de afgelopen tijd 
enkele groepen van de groepscursus hebben willen begeleiden. Gerard Meurs en collega’s 
van het Wenckebach Instituut van het UMCG, bedankt voor het technisch mogelijk maken 
van de internetcursus. Fijn dat jullie deze pioniersklus zo enthousiast op hebben willen pak-
ken.
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 De dames van het secretariaat, Jeannette, Bianca, Ina en Anja, bedankt voor de gezellig-
heid en de vele koppen thee. Hoeveel liter zal het inmiddels wel niet zijn? Bij jullie kon ik altijd 
terecht voor steun, gezelligheid en de nodige afleiding van het werken aan dit proefschrift. 
Zonder jullie was de weg naar dit proefschrift toe heel wat zwaarder, saaier en eenzamer 
geweest. Bianca, heel erg bedankt voor het vormgeven van dit boekje. Het is erg mooi ge-
worden. Ans en Foka, Pijncentrum collega’s, bedankt voor jullie betrokkenheid, interesse en 
wandelingetjes door het UMCG.
 
Tenslotte wil ik de mensen bedanken die mij buiten het werk om tot steun zijn geweest  
tijdens dit promotietraject:
 Nynke, bedankt dat je mijn paranimf wilt zijn. Dank je wel voor al je steun, de gezelligheid 
en de gesprekken vol herkenning. Ik vind het erg fijn dat jij tijdens de promotie als paranimf 
naast mij zult staan.
 Nelleke, Roel en Myrte, jullie deur staat altijd voor mij open. Bedankt daarvoor. Nelleke, 
ik ben erg blij dat jij mijn paranimf bent bij de promotie. Myrte, mijn lieve nichtje, met jou is 
alles mooier.
 En als laatste, lieve papa en mama, jullie zijn er altijd voor mij. Bedankt voor alles wat jullie 
me mee hebben gegeven. Betere ouders kon ik me niet wensen. Dit proefschrift is voor jullie!
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