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Abstract 
 Recently, it has become apparent that a metacognitive perspective may 
contribute to the understanding and treatment of psychopathology.  
 In this study, the effect of a cognitive-behavioural psychoeducational group 
treatment for hypochondriasis on metacognitive aspects was examined. 
Furthermore, the effect of the course on hypochondriacal complaints and the 
mediative role of metacognitive aspects was studied. A total of 35 participants 
were randomised into either an immediate treatment group (n = 20), or a waiting 
list control group (n = 15). The participants in the waiting list control group 
were enrolled in the treatment after a period of six weeks. 
 Results showed that the course had an effect on all subscales of the 
questionnaire on Metacognition-Cognitions about Health Anxiety. Furthermore, 
in line with previous findings, the course proved to be effective in decreasing 
hypochondriacal complaints. The decrease of hypochondriacal complaints was 
partially mediated by metacognitive aspects.  
 It may be concluded that cognitive-behavioural psychoeducational treatment, 
in which a metacognitive level is implicitly addressed, shows beneficial effect 
on metacognitive aspects and hypochondriacal complaints.  
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Introduction 
 The central mechanism in people suffering from hypochondriasis is a 
relatively enduring tendency to misinterpret bodily symptoms, bodily variations, 
and other health-related information, as evidence of serious physical illness 
(Asmundson, Taylor, & Cox, 2001). According to the cognitive-behavioural 
hypothesis of health anxiety and hypochondriasis (Warwick, & Salkovskis, 
1990), bodily signs and symptoms are perceived as more dangerous than they 
really are, and the chance of contracting a particular disease is believed to be 
more probable than it really is (Salkovskis, 1989; Salkovskis, & Warwick, 1986; 
Warwick, & Salkovskis, 1989). This cognitive hypothesis accounts for the 
development of hypochondriasis, in that knowledge and past experiences of 
disease lead to the formation of specific assumptions about symptoms, disease 
and health behaviours. These assumptions will often lead to a confirmatory bias 
in the patient’s thinking once a critical incident has resulted in the 
misinterpretation of bodily symptoms as being indications of a serious disease. 
Mechanisms that are subsequently involved in the maintenance of 
hypochondriacal complaints are anxiety -resulting in physical arousal-, selective 
attention -such as the perception of normal bodily changes, and previously 
unnoticed bodily features-, and behaviour, designed to avoid, check for or 
exclude physical disease. 
 Metacognitive processes might explain how misinterpretation can play a 
continuing role in the maintenance of hypochondriasis. Metacognition is any 
knowledge or cognitive process that is involved in the appraisal, monitoring, or 
control of cognition (Flavell, 1979). A distinction has been made between two 
aspects of metacognition: metacognitive knowledge and metacognitive 
regulation (Wells, 2000). Metacognitive knowledge refers to the information 
that people have about their own cognition and about tasks or learning strategies 
that affect it. Metacognitive regulation pertains to a range of executive 
functions, such as monitoring, checking, allocation of attention, planning and 
detection of errors in performance. It was hypothesised that these cognitive 
processes operate on two different levels, which are inter-related: the meta-level 
and the object-level (Nelson, & Narens, 1990). Information flows to and from 
both levels, and is called monitoring when the object-level informs the meta-
level of its state, and control when the meta-level informs the object-level what 
to do next. It is thought that the meta-level is controlled and modified by 
feedback about the effectiveness of particular cognitive and behavioural 
strategies in relation to activated goals (Wells, & Matthews, 1994), thereby 
providing information about future preferred actions and cognitions. 
 Unhelpful ways of using metacognition might bring about and exacerbate 
emotional disorders. It has been hypothesised that metacognition consists of 
several aspects: positive beliefs about worry, referring to the extent to which a 
person feels that worrying is helpful, negative beliefs about worry, concerning 
uncontrollability and danger, cognitive confidence, such as confidence in 
attention and memory, negative beliefs concerning the consequences of not 
controlling one’s own thought, and cognitive self-consciousness, referring to the 
tendency to monitor one’s own thoughts and focus attention inwards. These 
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aspects were captured in the Metacognition Questionnaire (MCQ; Cartwright-
Hatton, & Wells, 1997).  
 In recent studies investigating metacognitive aspects, several disorders were 
found to be influenced by metacognition. A study of depression (Papageorgiou, 
& Wells, 2003) showed a relationship between metacognition, rumination and 
depression, and that positive beliefs about rumination could be associated with 
the activation of rumination. Furthermore, rumination appeared to lead to 
symptoms of depression, directly or indirectly, via negative metacognitive 
beliefs about the interpersonal and social consequences of ruminating.  
 Obsessive compulsive disorder (Wells, & Papageorgiou, 1998) was found to 
be influenced by metacognition. Positive beliefs about worry and negative 
beliefs about worry concerning themes of uncontrollability and danger were 
positively associated with proneness to pathological worry in obsessive 
compulsive disorder. All MCQ subscales were significantly and positively 
correlated with obsessional checking and obsessional thoughts. 
 A relationship between generalised anxiety disorder and metacognitive 
aspects was also shown by Wells and Carter (2001). Generalised anxiety 
disordered patients had higher meta-worry and negative metacognitive belief 
scores than social phobic patients, panic disordered patients, depressed patients 
and nonpatients. 
 A quite recent study showed a relationship between post-traumatic stress 
disorder and metacognitive aspects (Roussis, & Wells, 2006). In this study it 
was hypothesised that worry and specific positive and negative metacognitive 
beliefs are positively associated with stress symptoms. Indeed, results showed 
that thought control strategies of worry, and positive and negative 
metacognitions were positively associated with stress symptoms. 
 As yet, it has only been studied once whether the metacognitive approach 
was applicable to hypochondriacal complaints (Bouman, & Meijer,1999). The 
researchers adapted the MCQ for use with hypochondriacal patients, resulting in 
the Metacognition-Cognitions about Health Anxiety (MCHA). This scale 
measures beliefs and attitudes in connection with anxious thoughts about health, 
illness, and disease. Specific metacognitive areas are uncontrollability and 
interference, self-consciousness, and positive and negative consequences of 
thinking about illness. Results of the study showed that metacognition played a 
part in hypochondriasis: hypochondriacal patients specifically had many 
worrisome thoughts about their health. On a metacognitive level they were 
concerned about the lack of control, and the excess of interference they 
experienced in relation to their illness-worries. They proved highly aware of 
their own thoughts and worries, and content-specific meta-worry appeared to be 
the best predictor for hypochondriasis. Hypochondriacal patients did not score 
higher on positive beliefs and responsibility than healthy controls and 
psychology students. 
 Clinical experience also suggests that metacognitive aspects play a role in 
hypochondriasis. Metacognitive appraisal in this disorder is shown by 
hypochondriacal cognitions (such as ‘this lump means I have breast cancer’) 
being regarded as dangerous (‘if I think this, then it must be true’), and almost 
impossible to control. Furthermore, hypochondriacal patients tend to monitor 
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their cognitions, and seem to be very aware of their own catastrophic 
interpretations of, for example, a headache or stomachache. Selective attention 
is not only targeted at these bodily symptoms, but possibly also at one’s 
hypochondriacal cognitions. Hypochondriacal patients have stated that they 
often try to stop thinking catastrophically, but that they are somehow not able to 
do so. This could be because the ways in which they attempt to control their 
cognitions are unhelpful. Firstly, possibly as a result of the idea one has about 
negative consequences of metacognition, they try to force themselves to stop 
thinking about disease, and not be confronted with disease. This might be an 
explanation for the fact that people suffering from hypochondriasis tend to avoid 
situations, or information, that are disease-related. Secondly, perhaps as a result 
from the positive consequences they believe thinking about disease has, 
hypochondriacal patients may allow themselves to ruminate about their health. 
This might result in patients checking their bodies obsessively, asking for 
reassurance, and seeking information about serious diseases and their symptoms, 
for example on the internet. 
 An important question is how those metacognitive aspects that maintain 
emotional disorders can be addressed in clinical practice. One way to do so is by 
developing metacognitive treatments, which explicitly focus on metacognition. 
This has been done by Wells (2000), at first for GAD, and later for post-
traumatic stress disorder (Wells, & Sembi, 2004). In this metacognitive 
treatment, the emphasis lies on eliciting and modifying negative and positive 
beliefs about worrying. Furthermore, alternative non-worry-based strategies for 
appraising and dealing with threat are developed within this treatment. 
Participants are made aware specifically of their metacognitions and how to 
change them.  
 However, specific metacognitive interventions might not be necessary for 
every disorder in which metacognitive aspects play a role, because these aspects 
may also be influenced implicitly. Cognitive-behavioural psychoeducational 
treatment is one of the treatment forms in which this may be the case. During 
cognitive-behavioural psychoeducation, participants are taught that their 
cognitions and behaviours are not as uncontrollable and dangerous as they seem. 
This might lead to a change in metacognition, in terms of participants gaining 
control over their thoughts and actions without having discussed metacognitive 
aspects. Furthermore, during this treatment participants are taught how to 
monitor, appraise and control their thoughts and behaviour in a different and 
more adaptive way, possibly leading to different patterns of behaviour and a 
different perception on worrying about illness as well.  
 In recent years, short-term psychoeducational courses based on the cognitive-
behavioural approach have shown to be effective in reducing hypochondriacal 
complaints (Avia, Olivares, Crespo, Guisado, Sánchez, & Varela, 1996; Barsky, 
Geringer, & Wool, 1988; Bouman, 2002; Buwalda, Bouman, & Van Duijn, 
2006; Stern & Fernandez, 1991). The course studied in the Netherlands, called 
‘Coping with health anxiety’ is used in the present study. 
 This study has two main aims: the first is to examine whether the ‘Coping 
with health anxiety’ course can produce a change in several aspects of 
metacognition and hypochondriacal complaints. The second is to examine 
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whether metacognitive aspects mediate the course’s effects on hypochondriacal 
complaints. It is hypothesised that several aspects of metacognition indeed 
decrease after the course, having been implicitly addressed by the 
psychoeducational treatment. Furthermore, because Bouman and Meijer (1999) 
found earlier that metacognitive aspects seem to play a role in the maintenance 
of hypochondriasis, it is expected that metacognitive factors mediate the 
beneficial effects the course has on hypochondriacal complaints. 
 
Method 
Recruitment, screening and randomisation 
 Participants were recruited by notifying the local press, local radio networks, 
General Practitioners (GP’s), and low threshold general health care facilities a 
few times over a period of four years (2002-2005). The course was open to self-
referral, and was introduced as a way of learning how to handle health anxiety, 
and to gain insight into hypochondriacal complaints.  
 Potential participants were screened for psychopathology using a structured 
30 minute telephone interview. This is a condensed version of the Anxiety 
Disorders Interview Schedule (Bouman, de Ruiter, & Hoogduin, 1997; DiNardio 
et al., 1985) in which only the main criteria for DSM-IV (APA, 1994) 
somatoform, anxiety and mood disorders were screened, with a specific 
emphasis on hypochondriacal complaints. Participants were also asked about 
previous psychological treatment. The interview led to an evaluation of the 
presence or absence of symptoms of any of the disorders mentioned above. 
 Inclusion criteria were: (1) the presence of a DSM-IV diagnosis of 
hypochondriasis, (2) being over 18 years old, (3) having active command of the 
Dutch language, and (4) being willing to participate actively in the course. 
Exclusion criteria were: (1) the presence of other DSM-IV Axis I disorders more 
prominent than hypochondriasis, (2) the presence of a serious somatic disease 
being the focus of the health anxiety, and (3) a previous or concurrent cognitive-
behavioural treatment for hypochondriasis. The participants using psychotropic 
medication when entering the study (n = 13), were asked to keep their dosage 
constant for the sake of the study.  
 Informed consent was obtained at the end of the telephone interview, by first 
giving potential participants information about the nature of the study, and then 
informing them they were free to stop their participation in the research at any 
given time, without this interfering with their participation in the course. They 
then were asked if they agreed to these terms. None of the possible participants 
refused to participate in the study.  
 Participants were randomly assigned to either the immediate treatment 
condition, or the waiting list condition, by order of application: once six to eight 
participants had applied, and had been included, either an immediate treatment- 
or a waiting list group started. The waiting list period lasted six weeks, after 
which participants were enrolled in treatment. The randomisation was 
undertaken irrespective of patient characteristics, and was performed by the first 
author. The courses were taught at a Home Care organization, as well as at the 
department of Clinical Psychology of the University of Groningen, where the 
research was conducted. 
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Participants  
 Of the 57 people interested in the course, 35 participants were randomised to 
the course, implying that 22 aspiring participants declined to participate. Two of 
them preferred individual treatment, four of them were already treated 
elsewhere, one was unable to attend the course, three of them decided that their 
complaints were not severe enough to require treatment, three of them were 
suffering primarily from other complaints, another three could not be contacted, 
five candidates had lost their interest after the telephone interview, and one 
candidate’s Dutch linguistic proficiency was not sufficient.  
 The 35 participants were randomised into six groups: three immediate 
treatment groups (total n = 20), and three waiting list groups (total n = 15), of 5-
8 participants. In the immediate treatment condition, 18 participants completed 
the course, against 13 participations in the waitlist condition. Four (11.4 %) 
participants dropped out of the course, after the first or following sessions (two 
in the immediate treatment group, and two in the waiting list group), of whom 
one participant stopped coming after the second session and could not be 
contacted thereafter, one could not attend because of obligations at work, one 
stopped because a benign cause of her bodily symptoms was found and she 
decided she did not need the course anymore, and one felt the course did not suit 
her problems.  
 Of the participants, 21 (60 %) were female, and the mean age of the group 
was 38.2 years (SD = 10.6). A total of 23 participants (65.7 %) were 
cohabitating or married. Eleven (31.4 %) of the participants had a high 
(academic or professional) educational level, 15 (42.9 %) of the participants had 
a medium (higher secondary) level of education, and 8 (22.9%) had a low (lower 
secondary) educational level. Mean duration of hypochondriacal complaints was 
12.3 years (SD = 10.3, range 6 months – 41 years). Chi-square testing and t-tests 
show no significant differences between the conditions regarding either of these 
demographic variables. 
 Only participants who stated that their primary complaint was 
hypochondriasis were included in this study, and were informed that 
hypochondriacal complaints were the sole focus of the course. However, 
comorbid complaints were also evaluated shortly during the diagnostic 
telephone interview. A total of 17 participants suffered to some extent from 
panic attacks, and 12 from general anxiety complaints. Six participants had 
agoraphobic complaints. Furthermore, 13 participants had some form of specific 
phobic complaint, whereas 8 suffered from social phobic complaints. Three 
participants suffered from obsessive compulsive complaints, to a moderate 
extent. Regarding depressive episodes, a total of 27 participants had suffered 
from these, either at time of intake or in the past. Most participants stated that 
these depressive complaints were related to their hypochondriacal complaints. 
We have no information regarding comorbidity of three participants. A 
substantial number of participants suffered from symptoms of more than one 
anxiety- or depressive complaint. Between the participants of the immediate 
treatment- and the waiting list condition there were no significant differences 
with regard to the occurrence of comorbid complaints, as tested for 
independence with a chi-square test. 
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Procedure  
 The course ‘Coping with health anxiety’ was implemented as a six two-hour 
session format, each of those consisting of a mixture of mini-lectures, 
demonstrations, video illustrations, focused group discussions and brief 
exercises. The course’s theory is based on the cognitive-behavioural model by 
Warwick and Salkovskis (1990), which describes several mechanisms that are 
subsequently involved in the maintenance of hypochondriacal complaints. These 
mechanisms are bodily symptoms, cognitions (about these symptoms), anxiety 
(resulting in physical arousal), selective attention (such as the perception of 
normal bodily changes, and previously unnoticed bodily features), and 
behaviour, designed to avoid, check for, or exclude, physical diasease. Every 
session of the course is based on one of these mechanisms, which is discussed in 
detail with the participants, and is the focus of exercises. In order to increase 
personal relevance and active mastery of the information provided, the 
facilitators try to elicit as many examples and responses as possible from the 
participants themselves. Sessions one to five are followed by brief, optional, 
homework assignments. A booster session is held four weeks after session six. 
The course is described in more detail in chapter 2 of this thesis.   
 Each course was coached by two facilitators. The group of facilitators 
consisted of one PhD-student, with 3 years of experience with both individual 
CBT for hypochondriasis, and the course ‘Coping with health anxiety’(first 
author), and several graduate students of clinical psychology (all females, in 
their early twenties). All facilitators had some experience with individual 
cognitive-behavioural treatment for hypochondriasis; some had previous 
experience with coaching courses. A detailed session-by-session manual was 
provided and used by the facilitators, and the facilitators were trained in 
teaching the course during a 3-hour training, provided by the first author. During 
this training, the manual was discussed and facilitators were taught how to 
handle certain situations that may arise during the course, such as the 
participants not paying attention, or one participant seeking more attention and 
guidance by the facilitators than the others. The facilitators were supervised 
weekly by the first author, to discuss progress, specific content of the sessions, 
and to detect and solve possible problems. These supervision sessions also 
served as a way to qualitatively assess adherence to the manual. Having two 
facilitators teaching the course served as a safeguard for treatment fidelity, as 
did having them write down detailed session reports.  
 
Measurements 
 Repeated measures were taken pre-treatment, post-treatment, at one month 
after the course had ended, and at 6 months after the ending of the course.  
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Primary outcome measures 
 Hypochondriacal complaints. The Groningen Illness Attitude Scale (GIAS; 
Bouman, 2002; Visser, 2000) is a 42-item self-report questionnaire that 
measures 4 aspects of hypochondriasis: 'disease conviction' (15 items; � = 0.92), 
'bodily symptoms and complaining' (12 items; � = 0.88), ‘health anxiety and 
thanatophobia' (8 items; � = 0.85), and 'checking and avoidance behaviour' (7 
items; � = 0.71) (Bouman, 2002). The GIAS is based on the Illness Attitude 
Scales (Kellner, 1986) and the Whitely Index (Pilowsky, 1967). The 
applicability of each item during the seven days prior to assessment is scored on 
a 5-point scale (from 1 = 'never', to 5 = 'nearly always'). The questionnaire has 
satisfactory discriminative validity, and strong convergent validity (Visser, 
2000). In this study, the analyses will be done using the total scale of the GIAS. 
 Metacognition. The Metacognition-Cognitions about Health Anxiety 
(MCHA; Bouman, & Meijer, 1999) is a questionnaire containing 27 items 
measuring several components of metacognition. Items are scored on a scale 
from 1 (‘do not agree’) to 4 (‘agree very much’). The 5 scales are: a) 
Uncontrollability and interference of illness thoughts (12 items, e.g. ‘I find it 
hard to ignore thoughts about serious diseases’; � = 0.93), b) Cognitive self-
consciousness (4 items, e.g. ‘I am very aware of the way I think about illness’; � 
= 0.74), c) Responsibility (3 items, e.g. ‘I can protect myself from getting a 
serious illness by thinking about this a lot’; � = 0.70), d) Negative consequences 
(5 items, e.g. ‘I believe I can make myself sick by worrying about illness’; � = 
0.70), and e) Positive beliefs (3 items, e.g. ‘Worrying about diseases helps me to 
cope with my fear of them’; � = 0.62). The moderate internal consistencies of all 
but the first subscale are probably due to their moderate length.  
  
Secondary outcome measures 
 Depressive complaints. Beck's Depression Inventory (Beck, Rush, Shaw, & 
Emery, 1979; Dutch version: Bouman, Luteijn, Albersnagel, & van der Ploeg, 
1985) measures the severity of depressive symptoms and consists of 21 groups 
of 4 statements describing depressive symptoms, from which the patient chooses 
the most applicable. Cronbach’s �’s of  this measure ranged from .73 to .92 
within patient groups (Bouman et al., 1985). 
 Trait Anxiety. The trait scale of the Dutch authorised version of the State-
Trait Anxiety Inventory (Dutch version: van der Ploeg, Defares, & Spielberger, 
1980) was used. This scale consists of 20 items and measures inter-individual 
differences in anxiety. The trait-scale has a Cronbach’s � ranging between .91 
(for college students) and .93 (for a patiënt normgroup) (Van der Ploeg, Defares, 
& Spielberger, 1980). 
 
Results 
Analytic plan 

Firstly, the occurrence of missing data in this study is discussed. Secondly, a 
description of the scores of all participants on the MCHA (measuring 
metacognitive aspects) and GIAS (measuring hypochondriacal complaints) is 
depicted in a graph. 
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 Next, to investigate the effect of the treatment in terms of a reduction in 
metacognitive aspects over time multilevel analysis was performed. Because of 
the missing data occurring in this study, multilevel analysis was preferred over 
standard (ANOVA) methods for analysing longitudinal data because it uses all 
available observations instead of discarding incomplete cases. Models were 
estimated for the subscales of the MCHA and its total scale to investigate the 
effect of the course on metacognitive aspects over time. Additionally, multilevel 
analysis was used to determine differences between the immediate treatment 
condition and the waiting list condition. For the same purpose, models were 
estimated for the GIAS measuring hypochondriacal complaints, the BDI 
measuring depressive complaints, and for the STAI measuring trait anxiety.  
 The first step in the multilevel modelling process was to find an adequate 
representation of the variance structure of the repeated assessments, using 
dummy variables for the second through fifth assessment. The reference period 
is the second pre-assessment of the waiting list control group together with the 
pre-assessment of the immediate treatment group. Theoretically, a third level 
could have been included in the model, representing the variable ‘group’. 
However, due to the small amount of groups in this study, this was not a feasible 
option. The statistical significance of so called fixed (regression) effects is tested 
by approximate t-tests (Snijders, & Bosker, 2000), of which two-sided p-values 
are reported. Furthermore, effect sizes of the post vs. pre assessment difference 
are reported, defined as the estimated difference between pre and post 
assessment, standardised using the estimated total standard deviation 
(Raudenbush, 1997). 
 Multilevel analysis was used to test whether the total scale of the MCHA, 
and one or more of its subscales in particular, mediated the effect of the 
treatment on the GIAS. 
 
Missing data 

Of the 31 course completers, 26 participants returned the post assessment (14 
of the immediate treatment group, and 12 of the waiting list group). A total of 26 
completers returned the one month follow-up (14 participants of the immediate 
treatment group, and 12 of the waiting list group), and 22 completers returned 
the 6 month follow-up (11 participants of the immediate treatment group, and 12 
of the waiting list group). Participants were categorised according to drop-out 
and the number of returned questionnaires. After further inspection of the data, 
one subject was excluded from the analysis due to extremely high scores on the 
BDI and the MCHA. 
 To check  whether those who returned all assessments differed from those 
who did not, and those who dropped out of the course, dummy variables were 
constructed for drop outs of the course, completers who returned one 
assessment, completers who returned three assessments, completers who 
returned a variable number of assessments in a random fashion (e.g. no pre-
assessment, but follow-up one and two), with the completers who returned all 
assessments as the reference category. Because none of the completers returned 
two assessments, this option is not included as a dummy variable. When inserted 
into the models of all outcome measures (MCHA, GIAS, STAI, and BDI), only 
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the drop out indicator showed an effect on the GIAS and was therefore included 
in the model of this measure (see Table 4.2).  
 
Scores of all participants 
 Figure 4.1 illustrates the scores of all participants at the five measurement 
occasions on the MCHA and the GIAS. Apart from the dropouts, no clear 
difference in pattern over time is observed for the subjects with some missing 
observations, nor for the treatment or waiting list groups. Apparent from Figure 
4.1 is the large variation within subjects over time, which is confirmed by the 
multilevel analysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1.The Scores of All Participants on Metacognitive Aspects and 
Hypochondriacal Complaints.  
 
Note. MCHA = Metacognition-Cognitions about Health Anxiety; GIAS = 
Groningen Illness Attitude Scales; t1 = first pre-treatment assessment of the 
waiting list group; t2 = second pre-treatment assessment (second pre-treatment 
assessment of the waiting list group and the pre-treatment assessment of the 
immediate treatment group); t3 = post-treatment assessment; t4 = follow-up at 1 
month; t5 = follow-up at 6 months. 
 
 
The course’s effect on metacognition 
 The results of the multilevel analysis of the MCHA are described in Table 
4.1, which shows that the between individual variance of all subscales was 
smaller than the measurement variance, meaning that scores of individuals 
differed less between subjects than within subjects. Only for subscales negative 
consequences and positive beliefs both types of variance did not differ 
substantially, indicating a resemblance in the pattern of fluctuation over time  
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Table 4.1: Results for the Multilevel Analysis of Metacognitive Aspects Over Time. 

 MCHA   Un   Cs   Res   
Fixed effects Est. S.E. t Est. S.E. t Est. S.E. t Est. S.E. t 
Intercept (mean score 
at t2) 

67.7 2.0  35.6 1.2  11.8 0.5  4.1 0.2  

Mean difference at t1 
(vs. t2) 

-0.9 3.2 -0.3  0.4 1.9 0.2 -0.2 0.8 -0.3 -0.3 0.3 -1.0 

Mean difference at t3 
(vs. t2) 

-11.8 2.6 -4.5*** -8.0 1.6 -5.0*** -1.3 0.6 -2.3* -0.3 0.2 -1.5 

Mean difference at t4 
(vs. t2) 

-13.3 2.6 -5.1*** -8.7 1.6 -5.4*** -1.2 0.6 -2* -0.5 0.2 -2.5** 

Mean difference  at 
t5 (vs. t2) 

-13.9 2.6 -5.3*** -9.5 1.6 -5.9*** -1.5 0.6 -2.5** -0.2 0.2 -1 

Between individual 
variance 

37.8 16.2  13.2 5.7  2.3 0.9  0.8 0.2  

Measurement 
variance 

89.5 13.5  32.7 4.9  5.0 0.8  0.7 0.1  

Effect sizes of 
treatment (t3 vs. t2). 

1.0   1.2   0.5   0.2   

Note. t1 = pre-treatment assessment; t2 = second pre-treatment assessment (for the waiting list group) t3 = post-treatment assessment; 
t4 = follow-up at 1 month; t5 = follow-up at 6 months; S.E. = Standard Error; Un = Uncontrollability; Nc = Negative Consequences; 
Cs = Cognitive Self-consciousness; Total = the MCHA totalscale; * = p < .05; ** = p< .01; *** = p < .001 
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Table 4.1 continued 
 

 Nc   Pb   
Fixed effects Est. S.E. t Est. S.E. t 
Intercept (mean score 
at t2) 

12.1 0.5  4.2 0.2  

Mean difference at t1 
(vs. t2) 

-0.6 0.8 -0.8 -0.5 0.3 -1.7 

Mean difference at t3 
(vs. t2) 

-1.8 0.6 -3.0** -0.4 0.2 -2.0* 

Mean difference at t4 
(vs. t2) 

-2.4 0.6 -4.0*** -0.5 0.2 -2.5** 

Mean difference  at 
t5 (vs. t2) 

-2.7 0.7 -3.9*** -0.6 0.2 -3.0*** 

Between individual 
variance 

4.0 1.4  0.4 0.1  

Measurement 
variance 

5.4 0.8  0.7 0.1  

Effect sizes of 
treatment (t3 vs. t2). 

0.6   0.2   

Note. t1 = first pre-treatment assessment of the waiting list group; t2 = second 
pre-treatment assessment (second pre-treatment assessment of the waiting list 
group and the pre-treatment assessment of the immediate treatment group); t3 = 
post-treatment assessment; t4 = follow-up at 1 month; t5 = follow-up at 6 
months; S.E. = Standard Error; Un = Uncontrollability; Nc = Negative 
Consequences; Cs = Cognitive Self-consciousness; Total = the MCHA total 
scale; * = p < .05; ** = p< .01; *** = p < .001 
 
 
within individuals and between individuals. The scores on the MCHA of 
participants at any time of assessment in the immediate treatment group did not 
differ from those in the waiting list control group, therefore condition as a 
variable was removed from the models. Biographical variables age, gender, and 
level of education were also inserted, but did not have an effect and were 
therefore excluded.  
 
 Uncontrollability 
 The waiting list period did not influence the uncontrollability subscale 
significantly (t = -0.3, p > 0.25), but the course did: at post-assessment the mean 
score on uncontrollability decreased significantly (t = -4.5, p < 0.00). The mean 
scores decreased further at one month follow-up, and at six months follow-up. A 
large effect size between the second pre-assessment of the waiting list control 
group and the pre-assessment of the immediate treatment group, and post-
assessment, was found. 

 
 Cognitive self-consciousness 
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 The mean score on this subscale did not decrease significantly during the 
waiting period. The only significant result was found at post-assessment (t = -
2.3, p < 0.02). Scores increased slightly at the one month follow-up, but 
decreased further at the six months follow-up assessments. The effect size of the 
treatment was medium for this subscale. 

 
 Responsibility 
 Mean scores on the responsibility subscales did not decrease significantly 
until the six months follow-up (t = -2.5, p < 0.01). The effect size of the 
treatment on this subscale was small. 

 
 Negative consequences 
 Table 4.1 shows that after the waiting list period, the mean score on this scale 
did not change. At post-assessment, it decreased significantly (t = -3.0, p < 
0.00). At one month follow-up, the scores decreased further, to stabilise at six 
months follow-up. A medium effect size of the treatment was found. 

 
 Positive beliefs 
 After the waiting list period the mean score did not change significantly, but 
it did at post-assessment (t = -2.0, p < 0.05 ). Scores decreased further at the one 
month follow-up and the six months follow-up. Only a small effect size of the 
course was found.  
 The total scale of the MCHA (see Table 4.1 and Figure 4.1) changed over 
time in accordance with its subscales and will therefore not be discussed in 
detail.  
 
 
The course’s effect on hypochondriacal complaints and mediation of this effect 
by metacognitive aspects 
 The course ‘Coping with health anxiety’ was shown earlier to have a 
beneficial effect on hypochondriacal complaints (Bouman, 2002; Bouman, & 
Polman, submitted; Buwalda, Bouman, & Van Duijn, 2006). In the present 
study (see Table 4.2), multilevel analysis of the GIAS showed that during the 
waiting list period, no significant decrease in mean score occurred (t = 1.3, p > 
0.15). At post-assessment, the mean score did decrease significantly (t = -4.7, p 
< 0.00), and scores decreased further at 1 month and six months follow-up. 
Participants in the waiting list group did not differ from those in the immediate 
treatment group with regard to their scores on the GIAS. The between individual 
variance is very large (417.8), implying a range of approximately 80 points. The 
measurement variance is also substantial, but smaller. Being a drop out had a 
positive effect on the results of the GIAS (t = 2.6, p < 0.01), implying a higher 
mean starting score and was therefore kept in the final model of this measure.  
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Table 4.2: Effect of the Course on Hypochondriacal Complaints and Mediation by Metacognitive Aspects. 

 GIAS   GIAS + 
MCHA 

  GIAS + 
Subscales 
MCHA 

  

Fixed effects Estimate S.E. t Estimate S.E. t Estimate S.E. t 
Intercept  (mean score at t2) 96.6 4.8  96.4 3.9  96.5 4.0  
Mean difference at t1 (vs. t2) 7.9 6.2 1.3 5.3 6.2 0.9 8.8 4.9 1.8 
Mean difference at t3 (vs. t2) -24.0 5.1 -4.7*** -19.3 4.7 -4.1*** -18.6 4.1 -4.5*** 
Mean difference at t4 (vs. t2)  -28.1 5.0 -5.6*** -19.1 4.7 -4.1*** -20.2 4.1 -4.9*** 
Mean difference at t5 (vs. t2) -36.4 5.2 -7*** -26.4 5.0 -5.3*** -24.8 4.3 -5.8*** 
Drop out 30.7 12.0 2.6** 30.0 10.3 2.9** 30.5 10.7 2.9** 
Between individual variance 355.5 113.4  172.7 66.9  258.7 79.8  
Measurement variance 331.5 50.7  247.5 38.0  202.5 31.1  
Effect size pre-post 0.9   0.9   0.9   
MCHA total    1.4 0.1 9.6***    
Uncontrollability       2.7 0.3 9.0*** 

Note. GIAS = Groningen Illness Attitude Scale; MCHA = The Metacognition-Cognitions about Health Anxiety Questionnaire; t1 = 
the first pre-treatment assessment of the waiting list group; t2 = the second pre-treatment assessment of the waiting list group and the 
pre-treatment assessment of the immediate treatment group; t3 = post-treatment assessment; t4 = follow-up at 1 month; t5 = follow-up 
at 6 months; S.E. = Standard Error; * = p < .05; ** = p < .01; *** = p < .00 
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 Mediation of the MCHA total scale and its subscales 
 To determine whether the effect of the course on the GIAS was mediated by 
the MCHA, the latter was included as an explanatory variable in the multilevel 
models for the GIAS. Results are reported in Table 4.2. A significant effect of 
the MCHA was found (t = 9.6, p < 0.00), whereas the direct effect of the course 
on the GIAS was smaller but still significant. To investigate the effect of 
metacognition more precisely, the subscales of the MCHA were inserted into the 
multilevel model of change of the GIAS.  
 The subscale uncontrollability seemed accountable for a large part of the 
mediation of the MCHA (t = 9.0, p < 0.00) at the post-assessment taken together 
as a variable with the follow-up measurements (see Table 4.2).  

   
 The course’s effect on secondary outcome measures 
 Earlier studies showed that the course had an effect on depressive complaints 
and trait anxiety (Bouman, 2002; Bouman & Polman, submitted; Buwalda, 
Bouman, & Van Duijn, 2006). These findings were replicated in the present 
study (not shown in a table). 
 Depressive complaints. Analysis of the BDI showed that the mean score 
remained stable during the waiting list period (t = 0.8, p > 0.20), but at post-
assessment, it decreased significantly (t = -5.4, p < 0.00). The score decreased 
further at both follow-up assessments. Between individual variance (28.0 (s.e. = 
8.0)) was larger than the measurement variance (13.6 (s.e. = 2.1)). 
 Trait anxiety. The STAI did not show a significant decrease after the waiting 
period (t = 0.9, p > 0.15). At post-assessment, trait anxiety decreased 
significantly (t = 5.8, p < 0.00). The decrease continued at the one and six month 
follow-ups. Between individual variance was larger (46.6 (s.e. = 13.9)) than the 
measurement variance (31.3 (s.e. = 4.8)). 
 
Discussion 
 The present study aimed to a) examine whether the course ‘Coping with 
health anxiety’ could produce change in metacognitive aspects, and b), whether 
metacognitive aspects mediated the course’s beneficial effects on 
hypochondriacal complaints.  
 Results with regard to the first question showed that all metacognitive factors 
decreased during the course and persisted during the follow-up period, and that 
the course outperformed the waiting list period. This change in metacognitive 
aspects during a short-term, cognitive-behavioural psychoeducational course has 
not been studied before.  
 The decrease in perceived uncontrollability indicates that participants seem 
to find it less difficult to stop worrying about illness after the course. They also 
seem to have changed their view on how abnormal it is to fear illness, for 
example by scoring lower on questions such as ‘I often think there is something 
wrong with my way of thinking because I find it difficult to stop thinking about 
illness’. Through the course and its exercises, the participants have learned how 
to cope actively with their health anxiety and to gain more control over their 
hypochondriacal complaints. However, because the discussions during the 
course are specifically about cognition, in terms of automatic thoughts and 
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beliefs, but not about metacognitions, the alteration of metacogntion can be 
called implicit instead of explicit. 
 The decrease in cognitive self-consciousness indicates that people tend to 
focus less on their thoughts, and are less inclined to critically examine their 
thoughts about illness. This change might be due to a change in selective 
attention, because participants were given insight in how they focus their 
attention on their bodies and illness-related cues, and taught how they can learn 
to control and change this. Furthermore, when health anxiety has decreased, 
examining thoughts about disease is no longer required.  
 The change in responsibility six months after the course indicates that 
participants felt less responsible to protect themselves from contracting serious 
diseases, by avoiding disease-related information and thinking about disease. 
This change is probably due to participants having learned that it is not 
dangerous to think about disease and that when being confronted with disease-
related information they will not necessarily contract it. However, because the 
effect occurred at the six months follow-up it is unclear whether it can be 
ascribed by the course. 
 The change in negative consequences indicates that people no longer worry 
as much about the consequences of not being able to stop thinking about illness 
(e.g. going crazy), or contracting a serious illness by thinking about it 
constantly. Because the participants have been able to discuss their beliefs with 
other participants, and with the course’s facilitators, they were taught that 
having hypochondriacal metacognitions, and cognitions, is not necessarily a sign 
that they are going crazy. Furthermore, the issue of whether it is possible to 
contract a serious disease just by thinking about the disease (which is an 
example of what we call ‘magical thinking’) is being discussed specifically 
during the course. 
 After the course, participants also experienced fewer positive beliefs of 
worrying about disease. This is possibly due to the fact that they gained more 
control over their thoughts and felt less need to worry about disease constantly 
in order to control their health anxiety.  
 Overall, the findings regarding the decrease of metacognitive factors over 
time are in line with results found in earlier, smaller, studies in which 
metacognition changed during treatment. Wells and Sembi (2004) found that, 
with a treatment focussing on metacognition, PTSD symptoms decreased. 
However, their treatment specifically targets metacognitive factors, with an 
emphasis on eliciting and modifying negative and positive beliefs about 
worrying, and the development of alternative non-worry-based strategies for 
appraising and dealing with threat.  
 The treatment used in the present study did not explicitly focus on specific 
metacognitions participants might have. Instead, it has a format in which 
hypochondriacal complaints are normalised and presented as controllable, 
thereby probably changing implicit negative metacognitions about 
hypochondriacal complaints and cognitions. The finding that metacognitive 
aspects, uncontrollability in particular, mediated the effect on hypochondriacal 
complaints supports this hypothesis. It implies that metacognitive aspects do not 
have to be discussed with participants to have a partial effect on the decrease of 
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hypochondriacal complaints. However, it is as yet unclear whether a treatment 
that specifically targets hypochondriacal metacognition could be even more 
beneficial. Therefore, it would be interesting to compare a metacognitive 
treatment for hypochondriasis to the treatment used in the present study. 
 The course also had a direct effect on hypochondriacal complaints. 
Furthermore, depressive complaints and state anxiety decreased over time. 
These findings were in line with earlier studies of the ‘Coping with health 
anxiety’ course (Bouman, 2002; Bouman & Polman, submitted; Buwalda, 
Bouman, & Van Duijn, 2006).  
 The missing data, in terms of completers returning a variable amount of 
assessments, did not have an effect on outcome of the course. Drop out had an 
effect on the scores of the measure of hypochondriacal complaints, with the four 
drop outs scoring higher on average. Because several completers had a higher 
individual score on the GIAS than the drop outs however, it can not be 
concluded that the course ‘Coping with health anxiety’ is necessarily unsuitable 
for participants with high GIAS-scores at pre-assessment (for this finding, also 
see chapter 5 of the present thesis).   
 This study has several limitations. One is the generalisability of the findings, 
with regard to both the change in metacognitive aspects and hypochondriacal 
complaints. The participants of this study were a relatively small group of self-
referred patients, and may have differed from patients found in general mental 
health care in terms of severity of complaints and general functioning.  
 Another limitation is the occurrence of missing data in this study. It is 
impossible to make statements about the participants who have not returned 
their questionnaires. Although we found that they did not differ from those who 
had returned all assessments it still should be investigated why participants 
decide not to return their measurements and how they can be motivated to return 
all assessments.  
 Additionally, there is is the lack of data on comorbidity of the participants. 
Due to the diagnostic instrument that was used in this study it was not possible 
to determine whether participants were eligible for concurrent diagnoses, as we 
only acquired information of depressive and anxiety symptomatology. 
Information of comorbidity should be assessed more thoroughly in future 
studies, Furthermore, at post-assessment and follow-ups it should be measured 
whether participants still fulfill the diagnostic criteria of hypochondriasis instead 
of only measuring a decrease of complaints.  
 In conclusion, this study has shown that a cognitive-behavioural 
psychoeducational group course can produce change in both hypochondriacal 
metacognition and hypochondriacal complaints. Additionally it was found that 
the effect of the course on hypochondriacal complaints was partially mediated 
by metacognitive factors. 



 



 




