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The current thesis comprises a number of studies on cognitive behavioral therapy 
(CBT) for anxiety disorders. These studies address the issues of therapy dismantling, 
mediation of therapy effects, predictors of treatment outcome and treatment 
dropout, and the comparison of interpersonal psychotherapy (IPT) to CBT for 
anxiety disorders. Data for these studies were collected at the academic community 
mental health center (RIAGG) in Maastricht. A part of the data came from ongoing 
randomized clinical trials, and a final study combined data from fifteen randomized 
clinical trials conducted since the late 1980’s.

In the next paragraphs the definitions and concepts of anxiety disorders, CBT and 
IPT are discussed. Arguments for the need of investigations beyond effectiveness of 
CBT are deliberated, and the aims and outline of this thesis are presented. 

Definition of anxiety disorders

The diagnostic and statistical manual of mental disorders (DSM) includes a variety 
of anxiety disorder diagnoses. The exact classification differs to some extent among 
the different versions of the DSM. In the present thesis, diagnoses were based on the 
DSM-III (American Psychiatric Association,1987) or the DSM-IV(-TR) (American 
Psychiatric Association, 2005). The DSM-III includes the diagnoses of social anxiety 
disorder, panic disorder with and without agoraphobia, obsessive compulsive 
disorder, post-traumatic stress disorder, simple phobia and anxiety disorder not 
otherwise specified. Between DSM-III and DSM-IV a number of changes have been 
made in the anxiety disorder diagnoses: The diagnosis of social anxiety disorder was 
changed into social phobia, general or specific, simple phobia was changed into 
specific phobia and a diagnosis of acute stress disorder was added. 

In the present thesis, anxiety disorder refers to a DSM-III or DSM-IV(-TR) diagnosed 
social anxiety disorder, social phobia (general and specific subtype), obsessive 
compulsive disorder, panic disorder with and without agoraphobia, generalized 
anxiety disorder or post-traumatic stress disorder. The diagnoses of simple phobia and 
specific phobia are not taken into account, as they concern a typically less impaired 
subgroup of patients functioning at much higher levels than patients with any of the 
other anxiety disorders (Barlow, 1988; 2002). Additionally, patients with a specific 
phobia rarely seek treatment. Also not taken into account is the diagnosis of acute 
stress disorder. There is a lot of discussion in both scientific literature and clinical 
practice about the validity of this diagnosis, and in our sample almost no patient was 
diagnosed with acute stress disorder. The diagnosis anxiety disorder not otherwise 
specified was also very limited in our sample, and therefore excluded as well. 
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Definition of CBT 

Three categories of CBT treatments are taken into account in this thesis: 1) 
Behavioral therapy (BT), including exposure in vivo, interoceptive exposure and 
exposure with response prevention. 2) Cognitive therapy (CT), including also 
rational emotive therapy (RET). 3) Cognitive-behavioral therapy (CBT), which 
can be any combination of BT and CT techniques. The applied CBT for anxiety 
disorders is based on the models of Beck, Emery & Greenberg (1985) and Barlow 

(1988; 2002), and further tailored to the specific disorders based on the models of 
e.g. of Clark (1986) and Salkovskis (1985; 1989). 

Definition of IPT 

The IPT investigated in this thesis, is a slightly adapted version of IPT for major 
depression (Klerman et al., 1985). The only adaptation made was to focus in 
treatment relatively more on future situations compared to IPT for depression, as 
anxiety is more future oriented than depression. 

Anxiety disorders: clinical expression and prevalence

Anxiety disorders are, besides depression and alcohol problems, one of the most 
prevalent mental health problems. Prevalence rates differ to some extent among 
countries and investigations, but in general they are high (Somers et al., 2006). 
In The Netherlands the life-time prevalence of an anxiety disorder is 18,2-21% 

of the population (De Graaf, ten Have & van Donsselaer, 2010). In America this 
percentage is even higher: 25% (Kessler et al., 1994). The course of an anxiety 
disorder tends to be chronic if it is left untreated (Yonkers et al., 2003; Skoog & 
Skoog, 1999). The duration of complaints can be years, even decades. 

Social phobia is the most prevalent anxiety disorder. Approximately 8% of the 
Dutch population meets the criteria for social phobia at any point in their life (De 
Graaf, ten Have & van Donsselaer, 2010). Social phobia is characterized by an 
intense fear and avoidance of (certain) social interactions and evaluative situations. 
Some socially phobic patients fear a specific social situation like public speaking, 
but most socially phobic patients fear more than one social situation. 
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Panic disorder, with and without agoraphobia, has a life-time prevalence of 3.2-
4.3% (De Graaf, ten Have & van Donsselaer, 2010), and its core feature is the fear 
of experiencing fear. Panic disorder manifests in repeated panic attacks and excessive 
fear and worry about these panic attacks. Agoraphobia is the subsequent avoidance 
of places and situations associated with the panic attacks, out of fear of experiencing 
a new panic attack. Agoraphobia sometimes occurs without a panic disorder, but 
not often. Agoraphobia without a panic disorder has a life-time prevalence of 0.6-
1.1% in the Dutch population (De Graaf, ten Have & van Donsselaer, 2010). 

Generalized anxiety disorder is prevalent in 3.5-5.1% of the Dutch population 

(De Graaf, ten Have & van Donsselaer, 2010). Generalized anxiety disorder is 
characterized by extreme worry over multiple subjects for a long period of time. 
And this worry is accompanied by several tension related physical complaints or 
sleeping problems.

Obsessive-compulsive disorder affects 0.5% of the population (De Graaf, ten Have 
& van Donsselaer, 2010). Obsessions are repeated, intrusive thoughts, images or 
impulses, and these obsessions are almost always accompanied by compulsions: 
actual or mental behaviors like checking, hoarding, counting and cleaning, 
conducted repeatedly to alleviate the tension caused by the obsessions. 

The prevalence of post-traumatic stress disorder in the Netherlands is not known (De 
Graaf, ten Have & van Donsselaer, 2010). Investigations in America estimate the 
prevalence at approximately 8-9% of the population (Kessler et al., 1994; Resnick 
et al., 1993), but internationally the life-time prevalence is estimated between 0.4 
and 4.9% (Somers et al, 2006).The main clinical characteristics of post-traumatic 
stress disorder are a chronic state of heightened arousal, trauma related intrusions 
and avoidance of trauma related stimuli. 

Comorbidity rates in patients with an anxiety disorder are very high. More than 
50% of the patients has an additional Axis I disorder, mostly another anxiety 
disorder, a mood disorder or an alcohol problem (Brown & Barlow, 1995).. Axis 
II comorbidity in anxiety disorders is also very high, ranging from 35% in panic 
disorder to 52% in obsessive compulsive disorder (Friborg et al., 2012). Cluster C 
personality disorders are more than twice as frequent as cluster B or A personality 
disorders. The avoidant personality disorder is the most frequent comorbid Axis 
II disorder, followed by obsessive-compulsive personality disorder and dependent 
personality disorder (Friborg et al., 2012). 
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CBT treatment of anxiety disorders

Cognitive behavioral treatment (CBT) techniques are considered the gold-standard 
in psychological treatment for anxiety disorders (Barlow, 1988; 2002). After the 
first treatment successes of behavioral treatments (BT) for anxiety disorders, the 
development of cognitive theory of anxiety (Beck, Emery & Greenberg, 1985) led 
to the development of cognitive treatment (CT) techniques for anxiety disorders. 
Although applicable as treatments by themselves, CT and BT techniques are usually 
combined into CBT (Barlow, 1988; 2002). Behavioral theory of anxiety disorders 
states that clinical anxiety develops through classical conditioning and is maintained 
by operant conditioning (avoidance behavior; Mowrer, 1960). BT exposes patients 
to the stimuli they fear, thereby breaking the pattern of avoidance behavior, and 
diminishing eventually the patients fear and anxiety. Cognitive theory of anxiety 
disorders states that exaggerated fears result from dysfunctional beliefs about threat 
and personal vulnerability (Beck, Emery & Greenberg, 1985). CT helps patients to 
correct their dysfunctional belief with the intention to diminish avoidance behavior 
and fear and anxiety.

The efficacy and effectiveness of cognitive-behavioral treatments have been studied in 
numerous randomized controlled or clinical trials (RCT’s) and uncontrolled trials. 
The results of these studies show convincingly that patients with an anxiety disorder 
can be successfully treated with cognitive and behavioral techniques (Butler et al., 
2006; Deacon & Abramowitz, 2004; Hofmann & Smits, 2008; Norton & Price, 
2007). Treatment effects of CBT are generally large and symptom improvement is 
achieved for the majority of patients by the end of treatment. Also for BT treatments 
there is proof of their effectiveness, albeit it seems for a number of anxiety disorders 
less effective than CBT (Deacon & Abramowitz, 2004). The number of CT studies 
for anxiety disorders is limited, and relative effectiveness between BT and CT 
approaches is still debated (Deacon & Abramowitz, 2004).

Limitations of CBT for anxiety disorders

Although the short-term efficacy of CBT treatments for anxiety disorders is 
impressive, CBT is not a panacea. A considerable number of patients is (in the 
long-term) not relieved from their symptoms by treatment with CBT, due to 
treatment dropout, non-response and symptom relapse. Dropout rates for CBT lie 
in RCT’s generally around 10-20% (Keijsers, Kampman & Cees, 2001; Olatunji, 
Cisler & Deacon, 2010), but in some naturalistic settings they can raise up to 68% 

(Garcia et al., 2011). If completed, CBT treatment results for 60-70% of anxiety 
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disorder patients in a significant improvement of their symptoms. Full recovery 
from the disorder is less frequent: 30-50% of treatment completers no longer meets 
criteria for an anxiety disorder after CBT treatment (Olatunji, Cisler & Deacon, 
2010). Additionally, a significant percentage of patients relapses into a full blown 
anxiety disorder after treatment termination, even if these patients had initially fully 
recovered from their symptoms (Brown & Barlow, 1995). Depending on the specific 
CBT treatment and the specific anxiety disorder, the long-term effectiveness of CBT 
treatments is estimated to be between 30-70%, including the patients who sought 
additional treatment after CBT (Brown & Barlow, 1995; Mörtberg, Clark & Bejerota, 
2011; Borges et al., 2011). So CBT is effective for the treatment of anxiety disorders, 
but not as near to100% as one would hope considering the severe human suffering 
and huge financial consequences of anxiety disorders (Konnopka et al., 2009).

Predictors of CBT outcome and dropout

Little is known about which patients drop-out, do not respond or relapse after CBT 
treatment of anxiety disorders. Studies in this area are plagued by conceptual and 
methodological problems, which limits the conclusions that can be drawn from them 

(Steketee & Shapiro, 1995; Keeley et al., 2008; Eskildsen, Hougaard & Rosenberg, 
2010). Predictor studies are restricted in their sample sizes, number of investigated 
predictors, outcome measures and definitions, investigated anxiety disorders and 
treatment elements. Possible (interaction) effects among predictors, treatments 
and diagnoses, and small but relevant effects are therefore not detected. And as a 
consequence, the results of predictor studies are often contradicting (Steketee & 
Shapiro, 1995; Keeley et al., 2008; Eskildsen, Hougaard & Rosenberg, 2010).

Active ingredients of CBT

CBT treatments for anxiety disorders consist of a collection of theoretically proposed 
ingredients. These ingredients are based on theoretical models of the etiology and 
maintenance of anxiety disorders. In total, this collection of theoretically proposed 
CBT ingredients is shown to be effective in diminishing clinical anxiety symptoms. 
And as CBT has been so far consistently more efficacious than other psychosocial 
treatments suggests that the treatment effects of CBT are established through other 
factors than mere non-specific factors like the therapeutic alliance or motivational 
issues (Barlow, 1988; 2002). But empirical evidence for the mechanisms of change 
of CBT is limited (Kazdin, 2007). For the causal role of change in cognitions 
for achieving symptom change in CBT is for example only restricted evidence 
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(Longmore & Worrell, 2007). As a consequence, any of the included treatment 
techniques in CBT could be the active ingredient(s) (Orsillo et al., 2004). 

Interpersonal psychotherapy for anxiety disorders

The majority of treatment studies for anxiety disorders have focused on CBT 
(Barlow, 1988; 2002), but in clinical practice other forms of therapy are frequently 
applied as well, and the gold-standard position of CBT is not without debate. 
One type of treatment that has gained attention as a possible additional effective 
treatment for anxiety disorders, especially panic disorder and social anxiety 
disorder, is interpersonal psychotherapy (IPT). IPT is as a treatment focused on 
the interpersonal context of a patient, and not on symptoms of the psychological 
disorder. It was unlike CBT, not developed on the basis of a theoretical model, but 
on a practical basis: A top-down approach of treating interpersonal problems seems 
effective in diminishing psychological problems. Compared to CBT, IPT is less 
structured, the stance of the therapist is supportive and next to the patient, and in 
treatment one of four treatment foci is chosen: role transition, role avoidance, grief 
or skill deficits. 

 IPT was originally developed as a treatment for major depression (Klerman et al., 
1984), and is for major depression shown to be equally, or in the case of severe 
depression possibly even more effective than CBT (Elkin et al., 1989; Sotsky et al., 
1991). In the treatment of boulimia nervosa IPT was also shown to be effective 

(Fairburn et al., 1991), the results for social anxiety disorder are so far mixed 

(Stangier et al., 2011; Lipsitz et al., 2008), and an open pilot study of IPT for panic 
disorder yielded promising result (Lipsitz et al., 2008). 

Thesis’ aim and outline

The main purpose of the present thesis is to contribute to the study of anxiety 
disorder treatment beyond the point of proven effectiveness of CBT: To contribute 
to further clarification of the issues of mediation of therapy effects of CBT, predictors 
of outcome of CBT, dismantling of CBT treatment, the relative effectiveness among 
CT, BT and CBT treatments, and the investigation of IPT as a possible additional 
effective treatment for anxiety disorders besides CBT. Therefor a number of studies, 
mainly in panic disorder with and without agoraphobia and obsessive-compulsive 
disorder have been conducted.
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Chapter two of the thesis contains an RCT investigating the effectiveness of IPT in 
comparison to CBT for panic disorder with agoraphobia. The third chapter describes 
a mediation study of therapy effects of CBT compared to IPT for panic disorder 
with agoraphobia. Chapter four contains an RCT investigating the effectiveness 
of IPT in comparison to CBT for panic disorder without agoraphobia. Chapter 
five contains a study on the comparison of two cognitive foci in the treatment 
of obsessive-compulsive disorder. And chapter six describes a study investigating 
effectiveness and predictors of outcome of CBT, BT and CT in data coming from 
fifteen RCT’s on the treatment of anxiety disorders. The final chapter gives an 
overview of the different studies, a discussion of the methodological considerations, 
clinical implications and directions for future research. 
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Chapter 2

A randomized clinical trial of cognitive 
behavioral therapy and interpersonal 

psychotherapy for panic disorder  
with agoraphobia

This chapter contains an adapted version of: Vos, SPF, Huibers, MHJ, Diels, L & 
Arntz, A. (2012). A randomized clinical trial of cognitive behavioral therapy and 
interpersonal psychotherapy for panic disorder with agoraphobia. Psychological 
Medicine, 42(12), 2661-2672.
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Abstract

Background
Interpersonal Psychotherapy appears to be as effective as Cognitive Behavioral 
Therapy in the treatment of major depression. Since the onset of panic attacks is 
often related to increased interpersonal life stress, Interpersonal Psychotherapy has 
the potential for treating panic disorder as well. To date, a preliminary open trial 
yielded promising results, but there have been no randomized controlled trials 
directly comparing Cognitive Behavioral Therapy and Interpersonal Psychotherapy 
for panic disorder. 

Method
The aim of the study was to directly compare the effects of Cognitive Behavioral 
Therapy versus Interpersonal Psychotherapy for the treatment of panic disorder with 
agoraphobia. Ninety-one adult patients with a primary diagnosis of DSM-III or 
DSM-IV panic disorder with agoraphobia were randomized. Primary outcomes were 
panic attack frequency, an idiosyncratic behavioral test. Secondary outcomes were 
panic and agoraphobia severity, panic-related cognitions, interpersonal functioning 
and general psychopathology. Measures were taken at 0, 3 and 4 months (baseline, 
end of treatment, and follow-up). 

Results
Intention-to-treat analyses on the primary outcomes indicated the superior 
effects of Cognitive Behavioral Therapy for the treatment of a panic disorder 
with agoraphobia. Per-protocol analyses emphasized the differences between the 
treatments, and yielded larger effect sizes. Reductions in the secondary outcomes 
were equal for both treatments, except for agoraphobic complaints and behavior, 
and the credibility ratings of negative interpretations of bodily sensations, all of 
which decreased more in Cognitive Behavioral Therapy.

Conclusions
Cognitive Behavioral Therapy is the preferred treatment for panic disorder with 
agoraphobia compared to Interpersonal Psychotherapy. Mechanisms of change 
should be investigated further, as well as long-term outcomes. 
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Introduction

Panic disorder with agoraphobia can be effectively treated with Cognitive Behavioral 
Therapy (CBT), an empirically based treatment with central elements of in vivo 
exposure and specific cognition challenging (Barlow & Craske, 1994; Clark, 1986; 
Clark et al., 1994; Clark et al., 1997). In clinical settings, alternative forms of 
psychotherapy are also frequently used in the treatment of panic disorder. There 
is, however, surprisingly little systematic research on the effectiveness of these 
therapies, as most treatment studies for panic disorder have focused primarily on 
CBT (Goisman et al., 1993). 

There are indications that primary panic attacks arise during times of increased 
interpersonal life stress (Faravelli & Pallanti, 1989; Pollard et al., 1989). Consequently, 
therapeutic approaches targeting the interpersonal context of the patient have the 
potential of being effective treatments for panic disorder. Initial studies in this area 
have yielded mixed results. Shear et al. (1994) found a non-prescriptive treatment 
focusing on interpersonal life stressors was as effective as CBT for the treatment of 
panic disorder. However, the subsequently developed Emotion Focused Therapy 
(EFT; Shear & Weiner, 1997), which emphasizes interpersonal conflicts as triggers 
for panic attacks, has been demonstrated to be inferior to CBT (Craske et al., 1995; 
Shear et al., 1993-1998). 

Another approach focusing on the interpersonal context of the patient is 
Interpersonal Psychotherapy (IPT; Klerman et al., 1984). In relation to the 
interpersonal approaches aforementioned, IPT focuses on the external interpersonal 
world instead of intrapersonal emotions and conflicts. IPT was originally developed 
and subsequently proven to be successful as a treatment for major depression 
(Klerman et al. 1984; Weismann et al., 2000; Elkin et al., 1989; Luty et al., 2007). 
The effectiveness of this approach has also been demonstrated in bulimia nervosa 
(Fariburn et al., 1991; Wilfley et al., 2002).

An open pilot study by Lipsitz et al. (2006) yielded promising results for IPT as a 
treatment for panic disorder, but more systematic research is required. The present 
study is the first to compare the effectiveness of CBT and IPT as treatments for 
panic disorder with agoraphobia in a randomized clinical trial. We studied CBT and 
IPT without adjacent pharmacological treatment to have a clear indication of their 
relative effectiveness.
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Methods

Participants
Participants were recruited, assessed and treated at the Academic Community 
Mental Health Center in Maastricht between 1996 and 2005. Diagnostic status was 
determined with the Structured Clinical Interview for DSM-III-R and DSM-IV Axis 
I disorders (SCID-I; First et al., 1990; First et al., 1996). Inclusion criteria consisted 
of a primary diagnosis of Panic Disorder with moderate to severe agoraphobia and 
age 18-60. Exclusion criteria included: comorbid psychosis or bipolar disorder, 
alcohol or drug dependence, use of psychoactive drugs, an intelligence quotient 
less than 80, insufficient understanding of the Dutch language, formal CBT or IPT 
treatment for the same complaint in the previous year, cardiovascular or respiratory 
disease, or epilepsy. Patients who were able to stop the use of psychoactive 
medication were included after two weeks of non-usage. The study was approved by 
the institute’s Ethics Board, and all participants provided written informed consent. 
Of the 268 patients with a primary diagnosis of panic disorder with agoraphobia 
screened for participation, 91 (34.0%) were initially included in the study (see Fig.1 
for the subject flow chart (available online) and Table 1 for subject characteristics 
at baseline).

Interventions
IPT treatment was based on standard IPT for depression. Twelve 1-hr individual 
weekly sessions were subdivided into three main phases: first, providing information, 
placing panic disorder into the medical model, determining treatment focus (role 
conflict, transition, grief or skills deficit); second, exploring the interpersonal 
problem area and considering options for improvement; and third, preparing 
for treatment termination (See appendix for a more detailed description of IPT 
treatment). 

CBT treatment was based on the models of Clark (1986), Barlow (1988) and Beck et 
al. (1985), and thus combined cognitive therapy with both in vivo and interoceptive 
exposure in order to reduce chronic (situational) avoidance. Treatment also 
consisted also of 12 1-hr individual weekly sessions, which were highly structured 
compared to IPT. Panic attacks were proposed to be the result of misinterpreted 
bodily sensations. These misinterpretations were subsequently challenged with a 
range of cognitive and behavioral techniques. Agoraphobic avoidance was addressed 
with hierarchical assignments of exposure in vivo.
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Baseline characteristics of study participants
Characteristics IPT group

(n = 43)
CBT group

(n = 48)
Age (years): mean (s.d.) 36.74 (11.07) 33.04 (10.13)
Gender (male/female): n (%) 11/32 (25.60/74.40) 10/38 (20.80/79.20)
Education (1, low; 7, high)*: mean (s.d.) 2.61 (1.38) 2.88 (1.42)
Employment Status: n (%)
Housewife 16 (37.21) 10 (20.83)
Student 5 (11.63) 4 (8.33)
Full-time job 6 (13.95) 7 (14.58)
Part-time job 10 (23.26) 13 (27.08)
Disability 13 (30.23) 16 (33.33)
Partial Disability 0 (0.00) 2 (4.17)
Unemployed 4 (9.30) 5 (10.42)
Other 4 (9.30) 2 (4.17)
Medicine use at screening**: n (%)
No use of medication 30 (69.77) 29 (60.43)
Tranquillizers 5 (11.63) 8 (16.6)
Sleep medication 2 (4.65) 1 (2.08)
Antidepressants 4 (9.30) 6 (12.50)
Others 5 (11.63) 9 (18.75)
Duration of complaint in months: mean (s.d.) 57.14 (71.50) 57.28 (75.59)
Received previous treatment: n (%) 17 (39.54) 19 (39.58)
Number of Axis I diagnoses: mean (s.d.) 2.51 (1.24) 2.44 (1.27)
* not a single participant completed a university education
** medication was tapered two weeks before baseline assessment

Design and procedures
Patients were randomly assigned to CBT (n=48) or IPT (n=43). Randomization 
occurred at the therapists’ meetings after inclusion and baseline assessment. A non-
treating therapist assigned the two conditions to heads or tails and a second non-
treating therapist tossed the coin visible to all therapists present. Assessments took 
place at baseline (0 months), immediately after treatment (3 months), and at 4 
months. Panic diaries were additionally collected weekly during therapy and the 
one-month follow-up period. 
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Flow of the participants 

Treatment integrity

Protocol adherence was assessed with an adapted version of the Collaborative 
Study Psychotherapy Rating Scale-form 6 (CSPRS-6; Hollon et al., unpublished 
manuscript; Hollon et al., paper). The CSPRS-6 was originally used as an adherence 
check for treatment protocols (IPT, CBT and Clinical Management) in the Treatment 
of Depression Collaborative Research Program (Elkin et al., 1985). In order to use 
the CSPRS-6 in the present study, adjustments were made to the original 96 items: 
non-relevant items were deleted (i.e. items related to Clinical Management), and 
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some items related to CBT were adjusted since CBT treatment for panic differs from 
CBT treatment for depression (Beck et al., 1979). The items related to IPT and the 
non-modality specific scales (i.e. Facilitative Conditions and Explicit Directiveness) 
were slightly changed as the applied IPT remained predominantly similar to IPT for 
depression (Klerman et al., 1984). 

Two randomly selected audio-taped sessions of a therapist-subject pair were scored, 
by two independent raters who were blind to condition. Raters received 40 hours of 
training prior to scoring. 

Treatment credibility
At the end of the first therapy session, patients completed three treatment credibility 
self-report items on 9 point Likert scales, assessing the credibility of the treatment 
rationale and the patients’ expectations regarding treatment (Borkovec & Nau, 
1972; Devilly & Borkovec, 2000). Scores were concealed from the therapists. 

Therapists
Over nine years, a total of 17 therapists participated in the present study. The initial 
therapist group attended a two-day workshop of both IPT by John C. Markowitz 
and CBT by Paul Salkovskis. New therapists entering the protocol were trained and 
assessed by these initial therapists. To control for individual therapist characteristics, 
therapists provided care in both treatment modalities. Therapists were masters-
prepared or higher-level clinicians with a range of experience in delivering CBT and 
IPT (1-10 years) prior to this study.

Sample size
Based on previous studies, we estimated that CBT treatment would have an effect 
size of 1 (Clark et al., 1994). If IPT had only nonspecific (placebo) effects, we 
expected its effect size to be approximately .33. To detect the difference in effect size 
of .67 at a two-sided significance level of 5% and a power of 80% a sample size of 36 
per group (in total 72) patients was needed. To account for attrition, we increased 
the sample size to 91 patients.

Primary outcomes
Panic Attack Frequency: Panic diaries were completed on a daily basis, reporting each 
panic attack and associated experienced symptoms. Only attacks meeting DSM-IV 
criteria were taken into account. 
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Behavioral test: Three behaviors of increasing level of difficulty relevant to the 
patient but usually avoided, were specified in cooperation with the therapist before 
randomization. Together, the therapist and patient explored situations that the 
patient usually avoided, and ranked them. From the top quartile, three situations 
were selected to represent severe avoidance. Safety behaviors were explored and 
prohibited in the instructions given to the patient.The therapist subsequently 
discussed the assigned task with peers and the investigator, and adapted the 
instructions as needed to increase feasibility. Examples of behavioral situations are: 
1) taking the bus alone for 30 min. at a busy time of the day, 2) taking a walk 
alone through the city center for 20 min. without bringing along a bottle of water, 
3) Taking the stairs to the fifth floor of a building and walking at a normal pace 
(so that the patient’s heart would pound faster). Assessment by a research assistant 
took place at 0 and 4 months. Situations had to be executed to a normally tolerable 
degree without force, and it was stated specifically that execution or completion was 
not obligatory. Degree of performance (0% = no performance to 100% = complete 
performance) and experienced fear (0 = totally at ease to 8 = totally in panic) were 
rated by the patient and research assistant.

Secondary outcomes
Panic and agoraphobia severity: The Body Sensation Questionnaire (BSQ; Chambless 
et al., 1984; Bouman, 1998) assesses fear of bodily sensations on three subscales: 
disposition, frequency, and state. The Fear of Fear questionnaire (FOF; van den 
Hout et al., 1987) measures fear of bodily sensations experienced during a panic 
attack. The Fear Questionnaire (FQ; Marks & Mathews, 1979) assesses the amount 
of fear and avoidance in agoraphobic situations, and has idiosyncratic ratings. 

Panic-related cognitions: were assessed with the Agoraphobic Cognition Questionnaire 
(ACQ; Chambless et al., 1984), and the Anxiety Sensitivity Index (ASI; Reiss et al., 
1986). The ACQ is a checklist of 14 thoughts possibly experienced during a state of 
anxiety, and the ASI evaluates the tendency to respond fearfully to anxiety-related 
symptoms. 

General Psychopathology: The 90-item Symptom Checklist (SCL-90; Derogatis et 
al., 1973; Arrindell & Ettema, 1981) assesses recently experienced psychological 
and physical complaints on eight subscales: fear, agoraphobia, depression, somatic 
complaints, mistrust and interpersonal sensitivity, inadequacy of thought and 
action, sleeping problems, and anger/hostility. The items are rated on a 5-point 
Likert scale (total score of the Dutch version ranges from 90 to 450). State and trait 
anxiety were assessed with the STAI (Spielberger et al., 1983). Both instruments 
have good reliability and validity (Evers et al., 2000; Metzger, 1976).
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IPT and CBT specific measures 
Cognitive beliefs: The Body Sensation Interpretation Questionnaire with 14 items 
(BSIQ-14; Clark et al., 1997) assesses interpretations of ambiguous events, including 
a range of bodily sensations. Additionally, the patient and therapist formulated 1-3 
idiosyncratic catastrophic interpretations (Arntz, 2002) of feared bodily sensations 
before randomization. Their credibility at the moment of assessment and during a 
panic attack (retrospectively) was rated at each assessment using 0-100 mm visual 
analogue scales.

Interpersonal functioning: The Inventory of Interpersonal Problems (IIP; Horowitz 
et al., 1988), a 127-item self-report scale, assesses interpersonal functioning. Higher 
scores indicate poorer functioning.

Data reduction and analysis
Statistical analyses were performed using SPSS 15.0 for Windows and the statistical 
package R (R Development Core Team, 2009). Due to missing data, sample size 
varies to some extent among outcome measures. Intermittent missing data were 
imputed by the mean value of the previous and subsequent time point. Other missing 
data were not imputed. Intention-to-treat (ITT) analyses were conducted based on 
the ‘Last Observation Carried Forward’ (LOCF, n=91) method. Additional per-
protocol analyses were carried out for the primary outcome measures with therapy 
completers (patients who received the full 12 session treatment and completed the 
study measurements, n=67) as well as study completers (therapy completers n=67, 
plus patients who completed the study measurements but dropped out (at any given 
point) during treatment n=3; total study completers n=70).

Primary measures
Panic attack frequency: Blocks were created from the panic diary data by averaging 
the number of panic attacks during baseline, and each subsequent three weeks 
of therapy until the end of the study at four months. Log transformations were 
executed to reduce the extreme skewness of the data; however, the data still violated 
the assumptions for parametric testing and were consequently analyzed with robust 
statistical methods (Wilcox, 2005). Within condition effects were investigated with 
a percentile bootstrap method for estimating significance for one-sample data on 
the linear trend from 0-4 months. We tested therapy effects with Wilcox analysis 
of covariance on 20% trimmed means with a percentile bootstrap method, with 
the linear trend from 0-4 months as the dependent variable and baseline as the 
covariate. Due to their avoidant behavior, many patients with panic disorder with 
agoraphobia experience no panic attacks at the time they come into therapy (no 
experienced panic attack during the baseline period of three weeks: CBT: 20.9%; 
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IPT: 26,8%). Consequently, a floor effect is inherent to the panic attack frequency 
measure.

Behavioral test: A principal component analysis (Eigenvalues and explained variance: 0 
months; 3.72, 93% and 4 months; 3.66, 92%) indicated that the behavioral test scores 
loaded on a single factor, so a composite measure was created by averaging patients’ 
and research assistants’ performance and fear ratings (transformed fear 0 = max. to 
100 = min.). Reliability of the composite measure was sufficient (α = .75). The data 
violated the assumptions for parametric testing and were consequently analyzed with 
robust statistical methods (Wilcox, 2005). To investigate within condition effects, a 
percentile bootstrap method for estimating significance for one-sample data was used 
on difference scores. Therapy effect was tested with Wilcox analysis of covariance on 
20% trimmed means with a percentile bootstrap method, with the linear trend from 
0-4 months as the dependent variable and the baseline rank scores as covariate. 

Secondary measures
For the secondary measures, only intention-to-treat analyses were executed. Based 
on a principal component analysis three composite measures (agoraphobia, general 
psychopathology & anxiety-related feelings and cognitions) were created from 
the remaining set of secondary outcomes, to reduce experiment-wise error and 
increase power (Clark et al., 1994; Hollon et al., 1992; (Table for an outline of 
the subscales and composite measures is available online). Scores on the main 23 
secondary (sub-)scales were transformed for each participant into z-scores (mean 
and standard deviation were computed for each measure across all measurement 
times). Composite measures were created by averaging z-scores of the concerned 
(sub-)scales per measurement time. 

Data of the agoraphobia composite measure were transformed by a square 
root transformation. The general psychopathology and anxiety-related feelings 
and cognitions composite measures remained non-normally distributed after 
transformation. Within condition effects were investigated with a one-sample t-test or 
a percentile bootstrap method for estimating the significance for one-sample data on 
difference scores. Between-condition analyses were conducted on the linear trend from 
0-4 months by analysis of covariance (ANCOVA) or Wilcox analysis of covariance on 
20% trimmed means with a percentile bootstrap method, using therapy modality as 
the between subjects’ factor and baseline measurement (0 months) as the covariate. 

IPT and CBT specific measures 
IPT and CBT specific measures were not intended as clinical outcome measures, 
therefore, only therapy-completers’ analyses were conducted. For the BSIQ-14, 
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only items relating to bodily sensations and the belief scores of their negative 
interpretations were taken into account, as previous findings indicate that the changes 
in belief scores are more sensitive for treatment compared to ranking scores, (Clark 
et al., 1997). A principal component analysis including pre-post measure difference 
scores of the BSIQ-14 belief scores and the idiosyncratic misinterpretations showed 
that these measures loaded on a single factor (Eigenvalue and explained variance: 
1.736, 58%). Subsequently these scores were transformed for each participant into 
z-scores (mean and standard deviation were computed for each measure across all 
measurement times), and a composite measure of beliefs was created by averaging 
the z-scores per measurement time.

The data of the IIP and the Beliefs composite measure violated the assumptions 
for parametric testing, except for the analysis of covariance on the IIP, and were 
consequently analyzed with robust statistical methods (Wilcox, 2005). To investigate 
within-condition effects, a percentile bootstrap method for estimating significance 
for one-sample data was used for difference scores. Therapy effect was tested on the 
linear trend from 0-4 months by analysis of covariance (ANCOVA) or by Wilcox 
analysis of covariance on 20% trimmed means with a percentile bootstrap method 
and the baseline measurement (0 months) as covariate.

Effect sizes and reliable change 
Improvement effect sizes were determined for all outcome measures and all time 
points according to Cohen’s d statistic (Cohen, 1988) calculated from the one 
sample t-statistic (if necessary estimated from the p-value) of the difference scores. 
The between-condition effect sizes were also determined according to Cohen’s d and 
calculated from the ANCOVA t-statistic (if necessary estimated from the p-value). 
The percentage of reliably changed patients was determined for the primary outcome 
measures according to the method of Jacobson and Truax (1991): RC=(x2-x1)/SDiff; 
SDiff=√(2(SE)²); SE=s1√(1-rxx). A reliable change index of RC>1.96 indicates an 
actual change at a p<.05 significance level.

Results

Pre-test differences 
Differences on pre-treatment variables including age, sex, educational level, 
duration of complaints, medication use, pre-test panic frequency, pre-test behavioral 
composite score and pre-test (composite) questionnaire scores were non-significant 
and clinically non-relevant between the two groups (see Table 1 for means and SD). 
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Dropouts
Nine patients (21%) dropped out of IPT before the 12th session, and 15 (31%) out 
of CBT, χ² (1; N=91) = 1.24, p=0.27. Reasons for therapy termination for IPT: the 
patient refused continuation because he/she felt that another problem was more 
urgent or prominent to treat, which led to another treatment indication (n=2), no 
show and not traceable (n=4), complaint improvement (n=1), medication use (n=1) 
and referred because of infatuation with the therapist (n=1). CBT termination 
reasons included: pregnancy (n=1), lack of time (n=2), complaint improvement 
(n=1), no show and not traceable (n=3), crisis (n=4), the patient refused continuation 
because he/she felt that another problem was more urgent or prominent to treat, 
which led to another treatment indication (n=2) and medication use (n=2) (subject 
flow chart available online). 

Treatment integrity
Interrater reliability and internal consistency of the treatment integrity ratings were 
good to very good: CBT scale (.91, .84), IPT scale (.90, .91), FC scale (.75, .81), 
and ED scale (.58, .48). Predictive validity of the adapted CSPRS-6 was excellent; 
76 out of 77 CBT tapes were classified correctly as CBT sessions, and 58 out of 
60 IPT sessions were classified correctly as IPT sessions by a discriminant analysis 
with the CSPRS-6 CBT and IPT subscales as independent variables. (See Table for 
means, SD and independent samples t-tests of the subscales).

Treatment credibility
Internal consistency of the scale was sufficient (α =.83). Mann-Whitney tests revealed 
no significant difference in sum scores between the two conditions (U=599.5, 
p=0.955), indicating equal credibility of CBT (M=1389) and IPT (M=1095) 
treatment rationales. 

Primary outcome measures
Panic attack frequency (n=87): The linear trend of panic attack frequency deviated 
significantly from zero in both treatment modalities. Descriptive data, p-values and 
effect sizes of all outcome measures are depicted in Table 2. Decrease was significantly 
larger for CBT than for IPT. 

Behavioral composite measure (n=85): Achievements improved significantly for 
CBT, but not for IPT. There was significantly more improvement in recipients of 
CBT compared to IPT. (See Figure 1 for the linear trends of the primary outcome 
measures).
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Table 1. Mean, SD and Independent Samples t-test for subscales of the CSPRS-6
CBT IPT

Scale Mean SD Mean SD t(95) p

CBT 2.91 .54 1.73 .18 13.37 .00

IPT 1.03 .07 2.00 .40 -17.73 .00

FC 4.71 .47 4.66 .54 .47 .64

ED 4.48 .42 4.53 .54 -.49 .62

Figure 1A: Trimmed means of panic 
attack frequency 

Figure 2A: Trimmed means of behavioral 
composite measure 

Figure 1B: Panic attack frequency (log trans-
formed) trimmed means (LOCF) per quintile 
(1,2,3,4,5), determined by the Wilcox ANCOVA 
design points.

Figure 2B: Behavioral composite measure trimmed 
means (LOCF) per quintile (1,2,3,4,5), determined 
by the Wilcox ANCOVA design points.
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Secondary outcome measures 
Scores on the agoraphobic, general psychopathology and anxiety cognitions and 
feelings composite measures decreased significantly in both treatment modalities 
(n=91). Decrease of scores on the agoraphobic composite measure was significantly 
larger for CBT compared to IPT. For the other two composite measures there were 
no significant differences in the linear trend between the two conditions. 

IPT and CBT specific measures
IIP (n=57): Scores decreased significantly for CBT from 0 to 3 and 4 months, but 
no significant decrease occurred for IPT. There was a greater significant linear trend 
decrease in CBT (see Table 3).

Belief composite measure (n=60): Scores decreased significantly for CBT from 0 to 3 
and 4 months and from 0 to 4 months for IPT. The decrease was significantly larger 
for CBT compared to IPT (see Table 3). 

Reliable and Clinically Significant Change
Panic attack frequency: Percentages of panic-free patients, reliable change and their 
combination at three and four months are displayed in Table 4. Logistic regression 
analyses with panic attack absence (yes/no) at three or four months as the dependent 
variable, baseline panic attack frequency as covariate and condition as independent 
variable showed no significant condition effects. 

Behavioral composite measure: Reliable change percentages are displayed in Table 
7. Logistic regression with reliable change (yes/no) at four months as dependent 
variable, baseline measurement as covariate and condition as independent variable 
showed a significant condition effect in the direction of CBT.

Per-protocol analyses
The results of the per-protocol analyses for the number of panic attacks differed from 
the ITT analyses as the within-condition effect sizes in the CBT condition became 
larger for both the study- and therapy completers (n=70, 67) (>.98, >1.03). The 
between-condition difference increased for both the study- and therapy completers 
(p < .001, ES = .63; p < .001, ES = .68).

For the idiosyncratic behavioral test, the effect sizes within the CBT condition 
became larger for both the study- and therapy completers (n=59, 57) (4 months: 
.85, .86). The condition effect also became larger for both study- and therapy 
completers (p=0.005, ES=.77 and p=0.002, ES=.88) 
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Adverse events
None. 

Discussion

Main findings
This randomized trial compared CBT and IPT as treatments for panic disorder 
with agoraphobia. Only medication-free patients were included to obtain a clear 
comparison of the two psychological treatments. Independent raters gave high 
treatment adherence scores to both treatments (Hill et al., 1992), indicating that 
the treatments were given as intended. On the two primary outcome measures, 
results indicate the superiority of CBT over IPT. Agoraphobic avoidance and fear 
assessed with an idiosyncratic behavior test, as well as panic attacks, were more 
improved after a 12 session CBT than after a 12 session IPT treatment. These results 
held for all tests (ITT analyses, study completers and therapy completers). There 
was no difference between CBT and IPT in percentages of dropouts. Regarding 
the secondary outcome measures, the results from the self-reported agoraphobic 
symptoms are in line with the findings on the behavioral test. The decrease of self-
reported agoraphobic problems was stronger in CBT than in IPT at three and four 
months. Although not reflected in the behavioral test, subjects within the IPT 
condition reported a significant decrease in agoraphobic behavior at all assessment 
times. However, the decrease was more prominent for CBT than in IPT. General 
psychopathology was reduced in line with previous research (Fairburn et al., 1991; 
Wilfley et al., 2002) and was similar for both treatment conditions. CBT was 
superior in reducing the beliefs composite measure, and interpersonal problems 
only reduced significantly in CBT. 

Interpretations and methodological considerations
The effect sizes in the present study were medium to large, suggesting clinically 
meaningful differences, as well as statistically significant differences (Norman et al., 
2003). We conducted the present trial in routine clinical practice, although at an 
academic mental health centre,. One obvious reason for the loss of patients before 
randomization was the requirement that medication should be tapered: 32 patients 
refused or felt unable to fulfill this requirement. We applied no strict criteria in 
the sampling procedure concerning the presence or absence of panic attacks, and 
consequently a large number of the participating patients was mainly agoraphobic 
and did not experience (many) panic attacks. This obviously limits the attainable 
effect size of therapy on panic attack frequency, which is indeed reflected in the 
effect sizes obtained in our study. 
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Additionally, the trial was stretched out over a period of nine years with the 
participation of 17 therapists. These therapists had various levels of experience and 
many were beginning therapists. Most participating therapists were CBT-orientated, 
and therefore, might have had difficulty applying IPT for a panic disorder with 
agoraphobia. However, the treatment adherence ratings were good and the therapists 
generally experienced no difficulty in finding an IPT focus with their patients. 

A possible criticism of this study is that the applied IPT protocol is not substantially 
different from the IPT protocol for depression. The only adaptation we made was to 
focus more on future events instead of past events, which made IPT highly acceptable 
for the patients and helped to find a treatment focus. Contrary to CBT, IPT is a 
treatment not directly focused on the complaint, but more on the circumstances 
surrounding the complaint. Therefor the IPT protocol has a theoretically broader 
application than merely for the treatment of depression, and consequently does not 
require further adaptation for use in panic disorder interventions. 

The absence of change in interpersonal functioning in the IPT condition, as 
measured with the IIP, and the relatively small effect sizes in the IPT condition, 
suggest that the significant improvement of panic symptoms in IPT are not caused 
by the treatments’ theoretically assumed mechanism of change. This suggests that 
common therapeutic factors or even a placebo attention effect could be responsible 
for the observed improvement. On the other hand, since CBT led to a reduction 
of interpersonal problems (although CBT does not address interpersonal problems) 
this suggests that it is possible that when overcoming a panic disorder and associated 
agoraphobic avoidance, interpersonal problems reduce accordingly. However, based 
on the present results we cannot draw distinct conclusions regarding the possible 
mediating effects of changes in cognitive beliefs and interpersonal functioning 
between CBT and IPT on changes in panic disorder symptoms. These relationships 
should be investigated into further detail to elaborate on the condition-specific 
mechanisms of change.

Another issue of relevance in the context of the larger ongoing debate on the 
effective elements in psychological treatment is the structure of the treatments. 
CBT is a highly structured and directive treatment, while IPT is less structured 
and less directive (e.g. no homework assignments). To what extent this difference 
in structure contributes to the difference in effectiveness, apart from the specific 
content of the treatments (e.g. changing cognitions versus improving interpersonal 
functioning) is also a question that remains unanswered. 
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Finally, it would be interesting to conduct longer follow-up assessments to 
investigate the long-term effects of IPT and CBT. Ethical restrictions prevented us 
from studying clear long-term effects of IPT and CBT, as the center was obliged to 
offer further treatment after the 4-month assessment.

Conclusion
We were the first to study IPT as a treatment for panic disorder with agoraphobia 
and compare this treatment with CBT in a randomized trial. Results suggest that 
CBT is superior as a treatment for panic disorder with agoraphobia. Future studies 
should indicate to what degree exposure in vivo is the essential treatment ingredient 
if there is an agoraphobia complicating the panic disorder. For panic disorder with 
agoraphobia, CBT seems the psychological treatment of choice, (see also Craske et 
al., 1995; Shear et al., 2001). The results of the present study are convincingly in 
favor of CBT. 
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Appendix

Description of CBT and IPT treatment for Panic Disorder

Description of IPT treatment for Panic Description for CBT treatment for Panic

Phase 1: Fitting the panic disorder in the medical model 
and providing information to the patient.

Session 1

Session 1
Inform the patient about the panic disorder:
Review the panic symptoms.
Give these symptoms the name panic disorder.
Provide information about the panic disorder and the 
treatment.
Introduce the “patient role” (explain that a biological 
sensitivity increases the risk of developing a panic 
disorder in periods of stress).
Place the panic disorder in the context of past and 
present interpersonal relationships. Pay attention to:
The nature of the interaction with important others.
Mutual expectations of the patient and important others 
and the degree of relationship satisfaction.
Fulfilling and unfulfilling aspects of the relationships
Desired changes in relationships.

Set an agenda
Analysis of specific complaints, situational influences, 
functional analysis
Explain rationale of the exposure component, give the 
information brochure
Set an hierarchy and formulate the first two exposure 
exercises
Homework for the patient: reading the information 
brochure, filling in the panic diaries, and executing the 
exercises

Session 2

Set an agenda
Role play: patient explains the therapist the rationale of 
the exposure component
Discussion of the two exercises
Explain rationale of the cognitive component: place 
thoughts in the panic circle
Hyperventilation-provocation test
Introduce “panic diaries about thoughts”
prepare two exposure exercises
Homework: filling in the DPAG, executing exercises

Session 2
Identify the major problem areas
Assess which problem area is connected to the panic 
disorder and determine the treatment goals
Assess which relationship or which aspect of a 
relationship is related to the panic disorder and which 
changes can be accomplished.
Explain IPT:
Outline your understanding of the problem
Determine focus and treatment goals
Describe IPT procedures: “here and now” focus, invite 
the patient to discuss important current concerns, review 
current relationships and discuss practical aspects of 
therapy

Session 3

Set an agenda
Discuss homework (two exercises)
Role play: patient explains the therapist the rationale of 
the cognitive component
Therapist introduces “challenging thoughts” by picking a 
situation easy to challenge
Prepare two exposure exercises
Homework: filling in cognitive diary and DPAG, collect 
info, challenge thoughts, executing the exercises
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Phase 2: The problem areas.

Session 3-10
Evaluate how it went since the last session
Patient reports an event: make a connection with 
feelings and emotions
Patient reports feelings/emotion: make a connection 
with events
Strategies for chosen focus
Encourage the patient to discuss important aspects of 
interpersonal problems in the sessions and to make plans 
for improvement.
Stimulate action and socialization
Explore options
Elucidate 
Communication-analysis
Directive techniques
Psycho education
Directive suggestions
Modeling

Phase 3: Termination

Session 11 and 12
announce the termination of therapy
encourage the patient to express emotions about 
termination
recognize the achieved competence
Use therapeutic relationship
Evaluate therapy
Discuss coping by future problems

Session 4-11

Set an agenda
Discuss homework
Discuss effectiveness of “challenging toughts” by using 
the cognitive diaries
Detect and challenge underlying assumptions
Set up and evaluate experiments
reinterpret the first attacks
Prepare two exercises
Homework: filling in cognitive diary and DPAG, collect 
info, challenge thoughts, executing the exercises

Session 12

Set an agenda
Discuss exercises
Discuss coping with future problems 
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Subscales included in secondary composite measures.

Agoraphobic composite 
measure

General psychopathology 
composite measure

Anxiety cognitions and feelings 
composite measure

Fear Questionnaire – 
fear- main phobia

Fear Questionnaire – 
fear- social anxiety

Symptom Checklist –  
90 - anxiety

Fear Questionnaire – 
fear- agoraphobia

Fear Questionnaire –avoidance- 
social anxiety

Symptom Checklist –  
90 - somatisation

Fear Questionnaire –avoidance- 
main phobia

Symptom Checklist –  
90 - depression

State-Trait Anxiety Inventory - state

Fear Questionnaire – avoidance- 
agoraphobia

Symptom Checklist –  
90 - insufficiency

Body Sensation Questionnaire - state

Symptom Checklist –  
90 - agoraphobia

Symptom Checklist –  
90 – paranoid ideation

Body Sensation Questionnaire  
- frequency

Symptom Checklist –  
90 - hostility

Body Sensation Questionnaire - trait

Symptom Checklist –  
90 - insomnia

Anxiety Sensitivity Index

Symptom Checklist –  
90 - psychoticism

Agoraphobic Cognition Questionnaire

State-Trait Anxiety Inventory – 
trait

Fear of Fear
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Chapter 3

Mediation of therapy effects of 
cognitive-behavioral therapy versus 

interpersonal psychotherapy for panic 
disorder with agoraphobia

This chapter has been submitted for publication as Vos, S. P. F., Huibers, M.J.H. 
& Arntz A. Mediation of therapy effects of cognitive-behavioral therapy versus 
interpersonal psychotherapy for panic disorder with agoraphobia. 
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Abstract

Cognitive behavioral therapy (CBT) is an effective treatment for panic disorder with 
agoraphobia. Interpersonal psychotherapy (IPT) is a possible effective treatment for 
panic disorder. Symptom change in CBT is thought to result from change in the 
conditioned anxiety response and maladaptive cognitions, change in IPT through 
change in interpersonal behaviour. However, in a previously conducted randomized 
clinical trial on CBT vs. IPT for DSM-IV panic disorder with moderate to severe 
agoraphobia, CBT was more effective. The aim of the present study was to explore 
what mediated this condition effect between CBT and IPT, fear of fear, cognitive 
beliefs or interpersonal functioning. Outcome measures were change in panic attack 
frequency and avoidance behavior. 

Change in CBT was larger compared to change in IPT for all potential mediators and 
outcome measures. Change in fear of fear was the main mediator between condition 
effect and change in panic attack frequency, and change in cognitive beliefs between 
condition effect and change in avoidance behavior. These associations seemed 
unrelated to each other and were found to be strongest both in CBT and IPT. 

Mediating effects seem to be similar in CBT and IPT, and are in line with the 
theoretical underpinnings of CBT. 

Keywords: cognitive behavioral therapy, interpersonal therapy, panic disorder, 
agoraphobia, mediation.
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Introduction

Interpersonal Psychotherapy (IPT; Klerman et al., 1984) focuses on the interpersonal 
context of a patient. IPT was originally developed as treatment for major depression, 
and has proven to be succesful (Klerman et al. 1984; Weismann et al., 2000; Elkin 
et al., 1989; Luty et al., 2007). The effectiveness of IPT has additionally been 
demonstrated in bulimia nervosa (Fairburn et al., 1991; Wilfley et al., 2002). Also 
for panic disorder (and other anxiety disorders) IPT has the theoretical potential of 
being an effective treatment. There are indications that primary panic attacks arise 
during periods of increased interpersonal stress (Faravelli & Pallanti, 1989; Pollard 
et al., 1989). An open pilot study of IPT for panic disorder (Lipsitz, 2008) yielded 
promising results. However, in two randomized clinical trials that we conducted 
comparing IPT to CBT in de treatment of moderate to severe panic disorder with 
and without agoraphobia (Vos et al., 2012; Vos et al., in prep.) we found significant 
condition effects in favour of CBT. IPT did show effects on (some of ) the outcome 
measures, 

The efficacy of Cognitive Behavioral Therapy (CBT) for panic disorder with 
agoraphobia is strongly supported by numerous clinical trials (Gould, Otto & 
Pollack, 1995; Barlow, 2002). CBT for panic disorder is based on learning theory 
and cognitive theory of panic disorder (Barlow, 2002). Learning theory states 
that panic attacks are a conditioned fear response to bodily sensations (Wolpe & 
Rowan, 1988), and that agoraphobic avoidance functions as a negative reinforcer 
of anxiety and panic (Thyer & Himle, 1985). In this view treatment should consist 
of de-conditioning the anxiety response by exposure to feared situations and bodily 
sensations. The cognitive model of psychopathology on the other hand appoints a 
pivotal role to cognitions in the etiology and maintenance of psychological disorders. 
It regards changing dysfunctional cognitions, either direct or indirect, as the central 
process in the treatment of psychological disorders (Beck, 1970; DeRubeis, Tang & 
Beck, 2001). In the case of panic disorder, symptom improvement is according to 
cognitive theory thought to result from a change in dysfunctional beliefs regarding 
bodily sensations (Clark, 1986). The integrated model of learning theory and 
cognitive theory of panic disorder states that both the conditioned anxiety/panic 
response and dysfunctional beliefs are maintaining factors in the disorder (Barlow, 
2002), and CBT consequently targets both of them. 

CBT distinguishes itself from other treatments in this emphasis on evaluating, 
challenging and modifying thoughts (Blagys & Hilsenroth, 2002). And there is 
evidence that change in fear of bodily sensations, catastrophic misinterpretations of 
bodily sensations and self-efficacy do indeed mediate the effects of CBT on panic 
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disorder symptoms and agoraphobia (e.g. Bouchard et al., 2007; Casey, Newcombe 
& Oei, 2005; Clark et al., 1994; Hedley, Hoffart, Sexton, 2001; Hoffart, 1998; 
Hoffart, Sexton, Hedley & Martinsen, 2008; Hofmann et al., 2007; Meuret et el., 
2010; Smits, Powers, Cho and Telch, 2004; Teachman, Marker & Smith-Janek, 
2008). 

Hoffart (1998) for example found that change in catastrophic beliefs was 
(statistically) predictive of change in panic severity, fear of bodily sensations and 
also social avoidance behavior, amongst others. Teachman and colleagues (2010) 
found evidence that change in automatic panic associations preceded and predicted 
significantly change in panic symptom severity. 

Some studies also adressed the issue of specificity of mediation effects of treatment 
modalities (moderated mediation) in CBT research. For example in a study of Arntz 
(2002), post-treatment level of dysfunctional idiosyncratic beliefs concerning bodily 
sensations was strongly correlated to post-treatment symptom level in cognitive 
therapy but not in interoceptive exposure. Hofmann et al. (2007) found that change 
in cognitions mediated treatment outcome for CBT, but not for pharmacotherapy. 
The study by Smits, Powers, Cho and Telch (2004) on the other hand did not 
support the hypothesis that exposure and cognitive therapy operate through 
different mechanisms. Meuret et al. (2010) conluded that reductions in symptom 
severity can be achieved through different pathways. 

The results of these studies are inconsistent regarding the specificity of mediating 
factors for CBT compared to other treatment modalities. Longmore and Worrell 
(2007) conclude in their review of CBT component studies that although cognitive 
change can indeed be a result of CBT, it can also be a result of other treatments and 
to the same extent. And the same is possibly true for social functioning. Different 
causal pathways can lead in theory to similar results in RCTs, and also in mediation 
studies (Hollon, De Rubeis & Evans, 1987). 

Recent studies on mechanisms of change in IPT and CBT for major depression 
seem to support these notions. These studies demonstrated that improvement 
on the measures of the theoretically proposed mechanisms is not necessarily 
treatment specific (e.g. Bernecker et al., 2014; Lemmens et al., 2017; Renner et 
al., 2012). In both CBT and IPT, cognitions as well as interpersonal functioning 
seem to improve, and are related to treatment outcome. For example Lemmens 
and colleagues (2017) found no overall differences between cognitive therapy (CT) 
and IPT for major depression on the investigated process variables: dysfunctional 
attitudes, interpersonal problems, rumination, self-esteem and the therapeutic 
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alliance. Improvement of depressive symptoms was equal in both treatments, and in 
both treatments related to change on all process variables. 

Most RCTs are not designed to investigate mechanisms of change, but they can 
provide a useful contribution by the investigation of mediating variables, and the 
specificity of the identified mediators for treatment packages (Kazdin, 2007; 2009). 

The purpose of the present study is to investigate potential mediators of the condition 
effect between IPT and CBT for panic disorder with moderate to severe agoraphobia. 
This study was based on a RCT investigating CBT and IPT as treatments for panic 
disorder with moderate to severe agoraphobia (Vos et al, 2012). Both treatments 
reduced the number of panic attacks and the extent of avoidance behavior, but 
symptom reduction was significantly larger for CBT, and effectsizes in the IPT 
condition were in general relatively small (improvement of agoraphobic avoidance 
only reached significance in IPT in the therapy completers sample). Surprisingly, 
interpersonal functioning improved only significantly in CBT. Based on theoretical 
underpinnings and earlier findings we expect the condition effect to be mediated by 
change in panic related cognitions and fear of fear (self-efficacy was not measured 
in the RCT). 

Method

Design and participants
Data came from a RCT comparing IPT to CBT in the treatment of panic disorder 
with agoraphobia. In this trial, 91 patients (age 18-65) with a DSM-III-R or 
DSM-IV primary diagnosis of panic disorder with moderate to severe agoraphobia 
were recruited and treated at the Academic Community Mental Health Centre in 
Maastricht, The Netherlands. Measurements took place at baseline (0 months), post-
treatment (3 months) and follow-up (4 months). Supplementary details concerning 
the participants, interventions and the design of the RCT are reported elsewhere 
(Vos et al, 2012).

Outcome measures
Panic Attack Frequency: Panic diaries measuring panic attacks and their associated 
experienced symptoms were completed daily. Only attacks meeting DSM-IV criteria 
were taken into account. 
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Behavioral test: Patient and therapist specified before randomization three behavioral 
situations of increasing level of difficulty usually avoided by the patient. Assessment 
took place at 0 and 4 months. Situations had to be executed in presence of a research 
assistant to a normally tolerable degree without forcing. It was stated specifically that 
execution or finishing was not obligated. Both patient and research assistant rated 
degree of performance (0% = no performance - 100% = complete performance) 
and experienced fear (0 = totally at ease- 8 = totally in panic). Patient and research 
assistant ratings were incorporated into a composite measure (for details see Vos 
et al, 2012). Higher scores on this composite measure indicate a better behavioral 
performance. Reliability of the composite measure was sufficient α = .75.

Mechanism measures
Interpersonal functioning: Assessed by the 127-item Inventory of Interpersonal 
Problems (IIP; Horowitz, Rosenberg, Baer, Ureno & Villasenor, 1988). The first 78 
items begin with the phrase “It is hard for me to” and the 49 additional items begin 
with the phrase “These are things I do too much”. Items are scored on a 5 point scale 
ranging from 0 (not at all) to 4 (very). The IIP provides a total score and scores on six 
subscales (Assertive, Sociable, Intimate, Submissive, Responsible, and Controlling), 
as well as eight other subscales (Domineering, Vindictive, Cold, Socially Avoidant, 
Nonassertive, Exploitable, Overly-Nurturant, and Intrusive). Higher scores indicate 
poorer functioning. Internal consistency and test-retest reliability are good to very 
good, and the IIP is sensitive to psychotherapy improvement outcome (Horowitz 
et al, 1988).

Cognitive beliefs: Patient and therapist formulated before randomization one 
to three idiosyncratic catastrophic interpretations of feared bodily sensations. 
Credibility during panic attacks (retrospectively) and on moment of assessment was 
measured with 0-100 mm visual analogue scales. The Body Sensation Interpretation 
Questionnaire - 14 items (BSIQ-14) measures interpretations of ambiguous events 
including a range of bodily sensations. These two measures were incorporated in a 
cognitive beliefs composite measure (for details see Vos et al, 2012). 

Fear of bodily sensations: Measured by the Fear of Fear questionnaire (FOF; van den 
Hout, van der Molen, Griez & Lousberg, 1987). This quesionnaire measures fear of 
bodily sensations experienced during a panic attack. 

Procedure
The recruitment procedure and participants’ flow diagram are reported elsewhere 
(Vos et al, 2012). Assessments took place at the Mental Health Centre in Maastricht, 
and were executed by the institute’s research assistance staff. The study was approved 
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by the institute’s Ethical Board, and conducted with respect to the relevant ethical 
guidelines. All participants provided written informed consent. 

Data analysis
Surprisingly, the results of the RCT (Vos et al, 2012) showed that interpersonal 
functioning as measured by the IIP did not improve in IPT, but did significantly in 
CBT. Cognitive beliefs improved also in the IPT condition from 0 till 4 months, 
albeit significantly less than in the CBT condition. 

Since we are interested in change during the process of therapy, we decided to 
select only therapy completer’s data (CBT n = 34, IPT n = 36) for the present 
statistical analyses. Missing values were imputed, intermittent data (3 months,  
N = 3-12, depending on the measure) with the mean of baseline and follow-up  
(0 and 4 months), and additional data (N = 1-15, depending on the measure) with 
a Missing Values Analysis based on logistic regression. The normality of the data was 
investigated by means of the skewness and kurtosis statistic, and visual inspection 
of histograms and scatter-plots. In the cases that the assumption of normality was 
violated, non-parametric statistical procedures were applied. All statistical analyses 
were corrected for baseline measurement (0 months). 

The analyes consisted of the following steps: 1) Univariate classical mediation 
analyses (Baron & Kenny, 1986) to identify mediators between treatment and 
symptom reduction (separate for panic attack frequency and agoraphobic avoidance, 
and these two outcome measures were also tested as potential mediators for each 
other). 2) The Sobel test to investigate the indirect effect of identified mediators. 
Because the data violated the assumption of normality we conducted the Sobel test 
and not the Preacher and Hayes bootstrap test. 3) Multivariable classical mediation 
analyses to test the relative contributions of the univariate identified mediators to 
treatment outcome. 4) Prediction models of change in the presumed mediators on 
symptom reduction per treatment modality. 5) Investigation of temporal relations 
between change in potential mediator during therapy and symptom change during 
the follow-up period. 

Mediation analyses
The univariate classical mediation analyses were conducted with linear regression 
analyses. To investigate whether variations in the independent variable predict 
variations in the potential mediators and the dependent variables, the delta scores 
(0-3 and 0-4 months) of the potential mediators and the dependent variable were 
regressed univariately on treatment condition. Susequently, to investigate whether 
variations in the potential mediator predict variations in the dependent variable, 



Chapter 3

52

the delta scores of the outcome measures (0-3 and 0-4 months) were regressed 
univariately on the potential mediators. And finally, the delta scores of the outcome 
measures (0-3 and 0-4 months) were regressed on both condition and the potential 
mediators (also univariately), to see whether the previously significant effect of 
the independent variable on the dependent variable became non-significant when 
controlled for the effects of variations in the potential mediators.

The indirect effect, or amount of mediation, is defined by the reduction of the effect 
of the independent variable on the outcome when the potential mediator is entered 
in the analysis (c-c’≈ ab; path a = independent variable on potential mediator, path  
b = potential mediator on outcome when controlled for independent variable; 
Baron & Kenny, 1986). The Sobel test requires the standard error of a and b (which 
equals a/ta with ta from the t-test of coefficient a), and is approximately the square 
root of b2sa

2 + a2sb
2. The indirect effect is tested by dividing ab by the standard 

error (ab/√( b2sa
2 + a2sb

2)) and subsequently considering the identified ratio as a Z 
test (i.e., an absolute value larger than 1.96 is significant at p =.05) (Sobel, 1982). 
The significance of the indirect effect was tested for the mediators identified in the 
univariate classical mediation analyses. 

Subsequently, the final step (step 3) of the classical mediation analyses was repeated 
with the identified mediators per outcome measure variable entered simultaneously 
in the linear regression model, in order to test their relative contributions to 
treatment outcome. 

Per protocol analyses
The per protocol analyses investigated to what extent the potential mediators 
predicted symptom reduction in each of the treatment modalities. The delta scores 
(0-3 and 0-4 months) per protocol violated the assumption of normality and were 
therefor analysed with robust statistical procedures. For data reduction purposes, 
the correlations between delta scores of the outcome measures and delta scores 
of the potential mediators were investigated per condition with the use of Partial 
Kendall’s Tau (controlling for baseline). Only delta scores of the potential mediators 
that correlated significantly at the p=.10 level with (one or more) delta scores of the 
outcome measures were selected for further analyses. 

Subsequently, the delta scores of potential mediators found to correlate significantly 
with one ore more delta scores of the outcome measures were entered into multiple 
regression analyses conducted with ordinal regression, followed by a backwards 
deletion procedure (with p > .05 as deletion criterion) (PLUM module in SPSS). 
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Temporal relations
Temporal relations between change in the potential mediators during therapy and 
symptom change during the follow-up period were investigated per treatment 
modality. For data reduction purposes the delta scores from 0-3 months of the 
potential mediators were correlated with delta scores from 3-4 months of the panic 
attack frequency measure with the use of Partial Kendall’s Tau, and only delta scores 
of the potential mediators that correlated significantly at the p=.10 level with the 
delta score of panic attack frequency were selected for further regression analyses. 
Since avoidance behavior was only measured twice (0 and 4 months) no temporal 
relations were investigated between avoidance behavior and the potential mediators. 

Results

Descriptives
Descriptives of the sample can be found elswhere (Vos et al, 2012). There were 
no statistically sifgnificant or clinically meaningful differences between the two 
conditions at baseline. 

Univariate classical mediation
There was a significant effect of treatment on change in all outcome measures 
and potential mediators (see Table 1). Table 2 and 3 show the effects of treatment 
and change in the potential mediators on change in agoraphobic avoidance (0-4 
months) and panic attack frequency (0-3 and 0-4 months), when entered together 
in the regression analyses. 

Table 1. Outcome measures and potential mediators regressed on treatment condition.

β p

PA Δ0–3 months -.020 .013*
PA Δ0–4 months -.023 .019*

Beh. comp. Δ0–4 months  .821 .041*

IIP Δ0–3 months -.018 .022*
IIP Δ0–4 months -.015 .043*

FOF Δ0–3 months -.692 .012*
FOF Δ0–4 months -.585 .046*

BEL Δ0–3 months -.013 .001*
BEL Δ0–4 months -.029 .005*

* significant p-value <.05 two-sided. D= difference score, PA= panic attack frequency, Beh. comp. = Behavioral 
composite measure, IIP= Inventory of Interpersonal problems, FOF= fear of fear, BEL = cognitive beliefs. 
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Table 2. Panic attack frequency (Δ 0-3 months) regressed on both condition and potential media-
tors. 

β p
Condition -.013 .108
IIP Δ0–3 months  .343 .008*

Condition -.011 .145
FOF Δ0–3 months  .014 .000*

Condition -.015 .066
BEL Δ0–3 months  .160 .041*

* significant p-value <.05 two-sided. D= difference score, PA= panic attack frequency, Beh. comp. = Behavioral 
composite measure, IIP= Inventory of Interpersonal problems, FOF= fear of fear, BEL = cognitive beliefs. 

Table 3. Panic attack frequency and behavioral avoidance (Δ 0-4 months) regressed on both 
condition and potential mediators. 

PA Δ0 – 4 months Beh. Comp. Δ0–4 months
β p β p

Condition -.017 .082 .373 .111
IIP Δ0–4 months  .276 .082 -5.640 .077

Condition -.018 .066 .512 .182
FOF Δ0–4 months  .008 .050* -.532 .001*

Condition -.021 .049 .305 .416
BEL Δ0–4 months  .079 .522 -18.409 .000*

Condition / / -.239 .400*
PA Δ0–4 months / / -.108 .385

Condition .199 .087 / /
Beh.Comp. Δ0–4 months -.107 .385 / /

* significant p-value <.05 two-sided. D= difference score, PA= panic attack frequency, Beh. comp. = Behavioral 
composite measure, IIP= Inventory of Interpersonal problems, FOF= fear of fear, BEL = cognitive beliefs. 

Sobel test of indirect effects
The Sobel test identified a significant indirect effect of fear of fear on change in 
panic attack frequency from 0 till 3 months (Z=-2.253, p=.024) and of catastrophic 
beliefs on avoidance behavior from 0 till 4 months (Z=2.379, p=.017).

Multivariable classical mediation analyses
When all significant mediators of panic attack frequency were entered simultaneously 
in the regression model, only change in fear of fear was a significant mediator of 
change in panic attack frequency from 0 till 3 months (b=.406, p=.005). Change 
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in cognitive beliefs and change in fear of fear were both significant mediators of 
change in avoidance behavior when entered simultaneously (b=-.254, p=.032;  
b=-.342, p=.010).

Per protocol analyses
See table 4 and 5 for results of the partial correlations between outcome measures 
and potential mediators per condition (data reduction purposes). The results of 
the subsequent multiple regression analyses showed that in CBT only change in 
cognitive beliefs from 0 till 3 months was predictive of change in behavioural 
avoidance from 0 till 4 months (b=-.061, p=.002). 

In IPT change in fear of fear from 0 till 3 months and 0 till 4 months was predictive 
of change in panic attack frequency from 0 till 3 and 0 till 4 months (b=.058, 
p=.001; b=.038, p=.029), and change in cognitive beliefs from 0 till 4 months was 
predictive of change in avoidance behaviour from 0 till 4 months (b=-.070, p=.001). 

Table 4. Outcome measures and potential mediators in the CBT condition. 
PA Δ0-3 months PA Δ0-4 months PA Δ3-4 months Beh. comp. Δ0-4 

months
IIP Δ0-3 months Z=0.015, p=.988 Z=-0.366, p=.715 Z=0.175, p=.861 /
IIP Δ0-4 months / Z=0.202, p=.840 Z=-0.174, p=.862 Z=-1.964, p=.049*
FOF Δ0-3 months Z=2.100, p=.036* Z=1.611, p=.107 Z=-1.537, p=.124 /
FOF Δ0-4 months / Z=0.467, p=.640 Z=-2.110 p=.035* Z=-4.155 p<.001*
BEL Δ0-3 months Z=1.164, p=.244 Z=1.613, p=.107 Z=0.438, p=.661 /
BEL Δ0-4 months / Z=1.135, p=.256 Z=-1.133, p=.257 Z=-2.474, p=.013*
Beh. comp. Δ0-4 months / Z=-1.357, p=.175 / /

* significant p-value <.10 two-sided. D= difference score, PA= panic attack frequency, Beh. comp. = Behavioral 
composite measure, IIP= Inventory of Interpersonal problems, FOF= fear of fear, BEL = cognitive beliefs.

Table 5. Outcome measures and potential mediators in the IPT condition. 
PA Δ0-3 months PA Δ0-4 months PA Δ3-4 months Beh. comp. 

Δ0-4 months
IIP Δ0-3 months Z=2.485, p=.013* Z=-0.279, p=.780 Z=-0.279, p=.780 /
IIP Δ0-4 months / Z=1.537, p=.124 Z=-1.012, p=.311 Z=-2.227, p=.026*
FOF Δ0-3 months Z=2.360, p=.002* Z=3.137, p<.001* Z=-1.248, p=.212 /
FOF Δ0-4 months / Z= 3.137, p=.002* Z=2.522, p=.012* Z=-2.295 p=.022*
BEL Δ0-3 months Z=1.518 , p=.129 Z=2.614, p=.009* Z=-0.463, p=.643 /
BEL Δ0-4 months / Z=0.482, p=0.629 Z=0.802, p=.423 Z=-4.325, p<.001*
Beh. comp. Δ0-4 months Z=-0.638, p=.524 Z=-2.939, p<.001* / /

* significant p-value <.10 two-sided. D= difference score, PA= panic attack frequency, Beh. comp. = Behavioral 
composite measure, IIP= Inventory of Interpersonal problems, FOF= fear of fear, BEL = cognitive beliefs.
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Temporal relations
No significant partial correlations between change in the potential mediators (0-3 
months) and change in panic attack frequency (3-4 months) were found in either 
condition (see Tables 4 and 5), and therefore no regression analyses were conducted. 

Discussion

The aim of the present study was to investigate possible mediators of the condition 
effect between CBT and IPT for panic disorder with agoraphobia. We compared 
CBT to IPT in a randomized controlled trial (Vos et al, 2012). Based on previous 
research and theoretical underpinnings we tested the potential mediating effects of 
change in fear of fear, interpersonal problems and cognitive beliefs between condition 
and change in panic attack frequency and behavioral avoidance. We also tested 
whether change in panic attack frequency mediated between condition and change 
in behavioral avoidance, and the other way around. Additionally, we investigated 
the potential mediators in each treatment modality. Finally we investigated whether 
temporal relationships could be identified between the changes in potential 
mediators and symptom reduction. 

Main findings
There was a significant condition effect on change in all outcome measures and 
potential mediators from 0 till 3 and 0 till 4 months. Classical mediational analyses 
showed that the effect of condition on change in panic attack frequency (0-3 months) 
was mediated by change in interpersonal problems, fear of fear and cognitive beliefs 
(0-3 months). In the multivariable classical mediation analyses only change in fear 
of fear surfaced a significant mediator. The effect of condition on change in panic 
attack frequency from 0 till 4 months was mediated by change in fear of fear (0-4 
months), while the effect of condition on change in behavioral avoidance (0-4 
months) was mediated by change in fear of fear and cognitive beliefs (0-4 months).

The Sobel test identified change in fear of fear (0-3 months) as a significant mediator 
between condition and change in panic attack frequency (0-3 months), and change 
in cognitive beliefs (0-4 months) as a significant mediator between condition and 
change in avoidance behavior (0-4 months). 

Multiple regression analyses showed that within CBT treatment change in cognitive 
beliefs (0-4 months) was associated with change in avoidance behavior (0 till 4 
months). None of the variables was associated with change in panic attack frequency, 
although the effect of change in fear of fear (0-4 months) on change in panic attack 
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frequency (3-4 months) approached significance. Within IPT treatment change in 
cognitive beliefs (0-4 months) was associated with change in avoidance behavior 
(0-4 months) as well. Change in panic attack frequency (0-3 and 0-4 months) 
was associated with change in fear of fear (0-3 and 0-4 months). No temporal 
relationships between change on the mediating variables and change on the outcome 
measures could be identified. 

Interpretations and limitations
The data of the present study suggest that changes in panic attack symptoms and 
changes in agoraphobic avoidance are related to different main mediating processes 
between condition and outcome. Although decrease in panic attack frequency was 
only mediated and predicted by a change in fear of fear, a decrease in avoidance 
behavior was mediated by change in interpersonal functioning, fear of fear and 
beliefs, but in the multivariable mediation analysis only change in beliefs remained 
a significant mediator. Also in the per protocol analyses of CBT and IPT changes in 
pacnic attacks symptoms and agoraphobic avoidance were unrelated. 

It might be the case that the improvement of panic and avoidance behavior is not 
interdependable. The patients in our sample had moderate to severe agoraphobia, 
and a substantial percentage did not experience panic attacks anymore at baseline 
due to their substantial avoidance behavior (see also Vos et al, 2012) and therefore 
could not improve further on panic attack frequency. This might have decreased the 
correlation between changes in panic attack frequency and changes in avoidance 
behavior, especially in CBT where the reduction of avoidance behavior was much 
larger than in IPT (between condition effect size 0.88; Vos et al, 2012). Another 
plausible explanation might lie in the presence of feedback loops between changes 
on different variables. This was also suggested by the study of Hoffart and colleagues 
(2008) who found a feedbackloop between change in catastrophic beliefs, avoidance 
behavior and fear of bodily sensations. The study by Fava and colleagues (1991) 
suggested that a decrease in avoidance behavior resulted in both an improvement 
of panic and agoraphobia symptoms, but their data were also supportive of the 
‘rollback phenomenon’ in psychopathology (Detre & Jarecki, 1971, p. 43) in the 
sense that the eventual result of decrease in avoidance behavior was a disappearance 
of panic, but the persistence of agoraphobia although to a lesser degree. There are 
also some earlier studies suggesting that not the mere presence or severity of panic 
attacks is predictive of agoraphobic avoidance, but actually the expectation of a 
panic attack or catastrophe (for a review of these data see Clum & Knowles, 1991).



Chapter 3

58

The mediating effects of fear of fear and cognitive beliefs in CBT are in line with 
previous research (e.g. Hedley et al., 2001; Hoffart et al., 2008; Hoffmann et al., 
2007; Meuret et al., 2010; Smits et al, 2004, Teachman, Marker & Smith-Janek, 
2008), and fit within the theoretical model of CBT. But some of the previous studies 
differ in their findings regarding the central role of changing cognitive beliefs in the 
reduction of avoidance behavior. The results of Van den Hout, Arntz and Hoekstra 
(1994) strongly suggest that cognitive therapy changes panic attack frequency but 
not avoidance behavior, and exposure changes avoidance behavior but not panic 
attack frequency. The studies of Clark and colleagues (1994) and Bouchard and 
colleagues (2007) suggest that at least for panic, cognitive therapy and exposure 
both work through changing cognitions. A possible explanation for the discrepancies 
could be that in the case of avoidance behavior, de-conditioning by exposure is a 
necessary prerequisite to facilitate the change in dysfunctional beliefs. But future 
studies should investigate this hypothesis.

Fear of fear and cognitive beliefs were the main mediating variables between therapy 
condition and treatment outcome, but the present data suggest that they are not 
specific for CBT. This is in line with the studies conducted on IPT and CBT for 
major depression (e.g. Bernecker et al., 2014; Lemmens et al., 2017; Renner et al., 
2012) where both cognitive and interpersonal functioning were found to improve 
in CBT and IPT. Also earlier studies suggest that change in cognitions results both 
from CBT and other types of treatment (Oei & Free, 1995). These findings could 
provide support for the statement of Longmore & Worrell (2007) that modification 
of cognition is possibly the process by which not only CBT works, but all treatments 
work. As Bernecker et al. (2014) point out, cognitive distortions within a personal 
context are addressed in IPT (although not systematically explored and challenged). 

Our results do not support the theoretically hypothesized mechanism of change 
of interpersonal functioning in IPT. The three system model of Lang (1985), 
proposes that psychological problems have physiological, behavioral and cognitive 
aspects, and that change in one system will induce change in the other systems as 
well. Reduction of fear of fear and symptom reduction in IPT could result in the 
modification of body sensation related beliefs. The reduction in fear of fear and 
symptom reduction in IPT could be due to placebo or non-specific factors such 
as therapeutic alliance (Pos, Greenberg & Warwar, 2009), or to other mediating 
variables not measured in our study. As mentioned before, possibly exposure is 
a necessary prerequisite for changing avoidance behavior and consecutive related 
cognitive beliefs. There is some evidence in the treatment of major depression 
that patients characterized by avoidant tendencies benefit more from CBT than 
IPT (Barber & Muenz, 1996). Combining IPT for panic disorder with exposure 
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exercises might be a possible effective strategie then to breach (severe) avoidance 
behavior. However, these interpretations are highly speculative and require further 
investigation. 

Interpersonal functioning as measured with the IIP changed significantly in CBT 
(Vos et al, 2012). Data of the present study suggest that change in interpersonal 
functioning is not a predictor of panic and agoraphobia symptom improvement 
within CBT. Its mediational effect between treatment condition and decrease in 
panic attack frequency dissappeared when change in fear of fear was included 
in the mediation analysis. These findings support the hypothesis that change in 
interpersonal functioning is a consequence and not a mechanism of change in CBT. 
This interpretation also fits within the three system model of Lang (1985) and is 
in congruence with the study of Hoffart (1998), where decrease in social avoidance 
seemed to be mediated by change in catastrophic beliefs.

Although based on a traditional RCT design, the results of our analyses are congruent 
with the results of mediation studies of IPT vs. CBT using more specifically tailored 
designs and innovative statistical procedures. They suggest that not only for major 
depression, but also possibly for panic disorder with agoraphobia the same mediation 
processes might be relevant to CBT and IPT. However, further investigations in 
this field are necessary. These should focus on multiple repeated measurements 
during treatment, and investigate the temporal and causal relationships among the 
processes over time.

Conclusion
The present study shows that the condition effect of CBT versus IPT in the treatment 
of panic disorder with agoraphobia is mediated by changes in fear of fear and 
cognitive beliefs. The results accumulate to the evidence of the mediatonal effects of 
change in fear of fear on change in panic symptoms and change in cognitive beliefs 
on change in agoraphobic avoidance. Our findings also suggest that reductions 
of these symptoms might be due to different processes, and are possibly causally 
unrelated to each other. Our results additionally show that these mediational effects 
are probably not specific for CBT, but possibly also apply to IPT. Both CBT and 
IPT treatment resulted in a change of cognitive beliefs and avoidance behavior, 
but the improvement on both of these variables was larger in CBT. In contrast to 
CBT, IPT does not actively target the modification of cognitive beliefs or avoidance 
behavior. The larger effectiveness of CBT might be due to more direct targeting of 
the mediating processes. 



Chapter 3

60

Acknowledgements
We want to thank Desiree Theis for her contributions to both the reduction of 
the data and the execution of the statistical analyses. We also like to thank Erik 
Schouten for his statistical consultations. 

Conflicts of interest: None. 



Mediation of therapy effects of cognitive-behavioral therapy versus interpersonal psychotherapy for panic disorder 

C
ha

pt
er

 3

61

References

Alden, L. E., Wiggins, J. E., & Pincus, A. L. (1990). Construction of circumplex scales for the Inventory of 

Interpersonal Problems. Journal of Personality Assessment, 55, 521-536.

Arntz, A. (2002). Cognitive therapy versus interoceptive exposure as treatment of panic disorder without 

agoraphobia. Behaviour Research and Therapy, 40, 325-341.

Barber, J. P., & Muenz, L. R. (1996). The role of avoidance and obsessiveness in matching patients to cognitive 

and interpersonal psychotherapy: Empirical findings from the Treatment for Depression Collaborative Research 

Program. Journal of Consulting and Clinical Psychology, 64(5), 951.

Barlow, D. H. (2002). Anxiety and its disorders. New York: Guilford Press. 

Baron, R. M. & Kenny, D. A. (1986). The moderator-mediator variable distinction in social psychological research: 

Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 51, 1173-1182.

Beck, A. T. (1970). Cognitive therapy: Nature and relation to behavior therapy. Behavior Therapy, 1(2), 184-200.

Bernecker, S. L., Constantino, M. J., Pazzaglia, A. M., Ravitz, P., & McBride, C. (2014). Patient interpersonal and 

cognitive changes and their relation to outcome in interpersonal psychotherapy for depression. Journal of clinical 

psychology, 70(6), 518-527.

Blagys, M. D., Hilsenroth, M. J. (2002). Distinctive activities of cognitive-behavioral therapy: A review of the 

comparative psychotherapy process literature. Clinical Psychology Review, 22(5), 671-706.

Bouchard, S., Gauthier, J., Nouwen, A., Ivers, H., Vallieres, A., Simard, S. & Fournier, T. (2007). Temporal 

relationship between dysfunctional beliefs, self-efficacy and panic apprehension in the treatment of panic 

disorder with agoraphobia. Journal of Behavior Therapy and Experimental Psychiatry, 38, 275-292.

Casey, L. M., Newcombe, P. A., & Oei, T. P. S. (2005). Cognitive medioation of panic severity: The role of 

catastrophis misinterpretation of bodily sensations and panic self-efficacy. Cognitive Therapy and Research, 29, 

187-200.

Clark, D. M. (1986). A cognitive approach to panic. Behavior Research and Therapy, 24, 461-470. 

Clark, D. M., Salkovskis, P. M., Hackmann, A., Middleton, H., Anastasiades, P., & Gelder, M. (1994). A 

comparison of cognitive therapy, applied relaxation and imipramine in the treatment of panic disorder. British 

Journal of Psychiatry, 164, 759-769.

Clum, G. A. & Knowles, S. L. (1991). Why do some people with panic disorder become avoidant? A review. 

Clinical Psychological Review, 11, 295-313.

Detre, T. P. & Jarecki, H. G. (1971). Modern psychiatric treatment. Lippincott, Philadelphia, PA. 

DeRubeis, R. J., Tang, T. Z. & Beck, A. T. (2001). Cognitive therapy. Handbook of cognitive–behavioral therapies 

(2nd ed.). Dobson, K. S. (Ed.); New York, NY, US: Guilford Press, 349-392. 

Elkin, I., Shea, T., Watkins, J. T., Imber, S. D., Sotsky, S. M., Collins, J. F., et al. (1989). National Institute of Mental 

Health Treatment of Depression Collaborative Research Program. Archives of General Psychiatry, 46, 971-983.

Fairburn, C. G., Jones, R., Peveler, R. C., Carr, S. J., Solomon, R. A., O’Connor, M. E., et al. (1991). Three 

psychological treatments for bulimia nervosa: A comparative trial. Archives of General Psychiatry, 48, 463-469.

Faravelli, C., & Pallanti, S. (1989). Recent life events and panic disorder. American Journal of Pychiatry, 146, 622-626.



Chapter 3

62

Fava, G. A., Grandi, S., Canestrari, R., Grasso, P., Pesarin, F. (1991). Mechanisms of change of panic attacks with 

exposure treatment of agoraphobia. Journal of Affective Disorders, 22(1-2), 65-71.

Gould, R. A., Otto, M. W., & Pollack, M. H. (1995). A meta-analysis of treatment outcome and mechnisms of 

change. Cognitive Therapy and Research, 22, 195-207. 

Hedley, L. M., Hoffart, A., Sexton, H. (2001). The change process in a cognitive-behavioral therapy: Testing a 

cognitive, a behavioral, and an integrated model of panic disorder with agoraphobia. Psychotherapy Research, 

11(4), 401-413.

Hoffart, A. (1998). Cognitive and guided mastery therapy of agoraphobia: Long-term outcome and mechanisms of 

change. Cognitive Therapy and Research, 22, 195-207.

Hoffart, A., Sexton, H., Hedley, L. M. & Martinsen E. W. (2008). Mechanisms of change in cognitive therapy for 

panic disorder with agoraphobia. Journal of Behavior Therapy and Experimental Psychiatry, 39, 262-275.

Hofmann, S. G., Meuret, A. E., Rosenfield, D., Suvak, M. K., Barlow, D. H., Gorman, J. M., Shear, M. K. & 

Woods, S. W. (2007). Preliminary evidence for cognitive mediation during cognitive-behavioral therapy of panic 

disorder. Journal of consulting and clinical psychology, 75(3), 374.

Hollon, S. D., De Rubeis, R. J. & Evans, M. D. (1987). Causal mediation of change in treatment for depression: 

Discriminating between nonspecificity and noncausality. Psychological Bulletin, 102, 139-149.

Hollon, S. D., & De Rubeis, R. J. (2004). Effectiveness of treatment for depression. Contemporary cognitive therapy: 

Theory, research, and practice. Leahy, R. L. (Ed.), New York, NY, US: Guilford Press, 45-61. 

Horowitz, M., Rosenberg, M. E., Bear, B. A., Ureno, G., & Villaseñor, V. S. (1988). Inventory of interpersonal 

problems: psychometric properties and clinical applications. Journal of Consulting and Clinical Psychology, 56, 

885-892.

Kazdin, A. E. (2007). Mediators and mechanisms of change in psychotherapy research. Annual Review of Clinical 

Psychology, 3, 1-27. 

Kazdin, A. E. (2009). Understanding how and why psychotherapy leads to change. Psychotherapy Research, 19, 

418-428.

Klerman, G. L., Weissman, M. M., Rounsaville, B. J., & Chevron, E. (1984). Interpersonal Psychotherapy of 

Depression. New York: Basic Books.

Kraemer, H. C., Wilson, T., Fairburn, C. G., & Agras, S. (2002). Mediators and moderators of treatment effects in 

randomized clinical trials. Archives of General Psychiatry, 59, 877-883.

Lang, P. J. (1985). The cognitive psychophysiology of emotion: Fear and anxiety. In A. H. Tuma & J. D. Maser 

(Eds.), Anxiety and the anxiety disorders. Hillsdale, NJ: Erlbaum. 

Lelliott, P. & Marks, I. (1988). The cause and treatment of agoraphobia (Letter to the Editor). Archives of General 

Psychiatry, 45, 388-389.

Lemmens, L. H. J. M., Galindo-Garre, R., Arntz, A., Peeters, F., Hollon, S. D., DeRubeis, R. J. & Huibers, M. 

J. H. (2017). Exploring mechanisms of change in cognitive therapy and interpersonal psychotherapy for adult 

depression. Behaviour Research and Therapy, 94, 81-92.

Lipsitz, J. D., Gur, M., Miller, N. L., Forand, N., Vermes, D., & Fyer, A. J. (2006). An open pilot study of interpersonal 

psychotherapy for panic disorder (IPT-PD). Journal of Nervous and Mental Disease, 194(6), 440-445.

Longmore, R. J., & Worrell, M. (2007). Do we need to challenge thoughts in cognitive behavior therapy? Clinical 

Psychological Review, 27, 173-187.

MacKinnon, D. P. (2008). Introduction to statistical mediation analysis. New York, NY: Taylor & Francis Group. 



Mediation of therapy effects of cognitive-behavioral therapy versus interpersonal psychotherapy for panic disorder 

C
ha

pt
er

 3

63

Meuret, A. E., Rosenfield, D., Seidel, A., Bhaskara, L., & Hofmann, S. G. (2010). Respiratory and cognitive 

mediators of treatment change in panic disorder: Evidence for the intervention specificity. Journal of Consulting 

and Clinical Psychology, 78(5), 691-704.

Oei, T. P. S., Free, M. L. (1995). Do cognitive behaviour therapies validate cognitive models of mood disorders? A 

review of the empirical evidence. International Journal of Psychology, 30(2), 145-180. 

Orsillo, S. M., Roemer, L., Lerner, J. B. & Tull, T. M. (2004). Acceptance, mindfulness and cognitive behavior 

therapy: Comparisons, contrasts and application to anxiety. In S. C. Hayes, V. M. Follette, & M. M. Linehan 

(Eds.), Mindfulness and acceptance: Expanding the cognitive behavioral tradition (pp.66-95). New York: Guilford. 

Pollard, C. A., Pollard, H. J., & Corn, K. J. (1989). Panic onset and major events in the lives of agoraphobics: a 

test of contiguity. Journal of Abnormal Psychology, 89, 318-321.

Pos, A. E., Greenberg, L. S., & Warwar, S. H. (2009). Testing a model of change in the experiential treatment of 

depression. Journal of Consulting and Clinical Psychology, 77, 1055-1066.

Renner, F., Jarrett, R. B., Vittengl, J. R., Barrett, M. S., Clark, L. A., & Thase, M. E. (2012). Interpersonal problems 

as predictors of therapeutic alliance and symptom improvement in cognitive therapy for depression. Journal of 

affective disorders, 138(3), 458-467.

Sobel, M. E. (1982).   Asymptotic confidence intervals for indirect effects in structural equation models. In S. 

Leinhardt (Ed.), Sociological Methodology 1982 (pp. 290-312). Washington DC: American Sociological 

Association.

Smits, J. A. J., Powers, M. B., Cho, Y., & Telch, M. J. (2004). Mechanisms of change in cognitive-behavioral 

treatment of panic disorder: evidence for the fear of fear mediational hypothesis. Journal of Consulting and 

Clinical Psychology, 72, 646-652.

Teachman, B. A., Marker, C. D., & Smith-Janek, S. B. (2008). Automatic associations and panic disorder: 

Trajectories of change over the course of treatment. Journal of Consulting and Clinical Psychology, 76(6), 988-

1002. 

Thyer, B. A., Himle, J. (1985). Temporal relationship between panic attack onset and phobic avoidance in 

agoraphobia. Behaviour Research and Therapy, 23(5), 607-608.

Van den Hout, M. A., van der Molen, G. M., Griez, E., & Lousberg, H. (1987). Specificity of interoceptive fear to 

panic disorder. Journal of Psychopathology and Behavioral Assessment, 9, 99-109.

Van den Hout, M., Arntz, A. & Hoekstra, R. (1994). Exposure reduced agoraphobia but not panic, and cognitive 

therapy reduced panic but not agoraphobia. Behaviour Research and Therapy, 32, 447-451.

Vos, S. P. F., Huibers, M. J. H., Diels, L. & Arntz, A. (2012). A randomized clinical trial of cognitive behavioral 

therapy and interpersonal psychotherapy for panic disorder with agoraphobia. Psychological Medicine, 42(12), 

2661-2672.

Vos, S. P. F., Huibers, M. J. H. & Arntz, A., in prep. A randomized clinical trial of cognitive behavioral therapy and 

interpersonal psychotherapy for panic disorder without agoraphobia. 

Warmerdam, L., van Straten, A., Jongsma, J., Twisk, J. & P. Cuijpers (2010). Online cognitive behavioral therapy 

and problem-solving therapy for depressive symptoms: Exploring mechanisms of change. Journal of Behavior 

Therapy and Experimental Psychiatry, 41, 64-70.

Weissman, M. M., Markowitz, J. C., & Klerman, G. L. (2000). Comprehensive Guide to Interpersonal Psychotherapy. 

New York: Basic Books.



Chapter 3

64

Wilfley, D. E., Welsch, R. R., Stein, R. I., Spurrell, E. B., Cohen, L. R., Saelens, B. E., et al. (2002). A randomized 

comparision of group cognitive-behavioral therapy and group interpersonal psychotherapy for the treatment of 

overweight individuals with binge eating disorder. Archives of General Psychiatry, 59, 713-721.

Wolpe, J., Rowan, V. C. (1988). Panic disorder: A product of classical conditioning. Behaviour Research and 

Therapy, 26(6), 441-450



Mediation of therapy effects of cognitive-behavioral therapy versus interpersonal psychotherapy for panic disorder 

C
ha

pt
er

 3

65



66



C
ha

pt
er

 4

67

Chapter 4

A Randomized Trial of Cognitive 
Behavioral Therapy and Interpersonal 

Psychotherapy for Panic Disorder 
without Agoraphobia

This chapter has been submitted for publication as Vos, S.P.F., Huibers, M.J.H. & 
Arntz, A. A Randomized Trial of Cognitive Behavioral Therapy and Interpersonal 
Psychotherapy for Panic Disorder without Agoraphobia.



Chapter 4

68

Abstract

Interpersonal Psychotherapy (IPT), which has been shown effective in the treatment 
of major depression, has the potential for treating panic disorder. To date, a 
preliminary open trial yielded promising results and a randomized controlled trial 
on panic disorder with agoraphobia showed that Cognitive Behavioral Therapy 
(CBT) was superior. IPT could be effective for panic disorder not complicated by 
agoraphobia. 

An effectiveness study was conducted comparing CBT and IPT in the treatment 
of panic disorder without agoraphobia. Seventy adult patients were randomized. 
Primary outcomes were panic attack frequency and an idiosyncratic behavioral test. 
Secondary outcomes were panic severity, panic-related cognitions, interpersonal 
functioning and general psychopathology. Measures were taken at baseline, end of 
treatment, and follow-up. 

Intention-to-treat analyses on the primary outcome measures indicated a superior 
effect of CBT on improvement of panic-related behavior. The per-protocol analyses 
emphasized the difference between the treatments. Reductions in the secondary 
outcomes were equal for both treatments, except for the credibility ratings of 
negative interpretations of bodily sensations which decreased more in CBT. 

CBT is still the preferred treatment for panic disorder without agoraphobia when 
compared to IPT. Predictors and moderators of treatment effects and dropout 
should be investigated further, as well as long-term outcomes. 
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Introduction

Cognitive Behavioral Therapy (CBT) is the most frequently researched psychological 
treatment for panic disorder (Goisman et al. 1993), and is empirically shown to 
be effective (Barlow & Craske 1994; Clark 1986; Clark et al. 1994; Clark et al. 
1997). The investigation of other psychological treatments for panic disorder is 
less extensive, although they are often applied in clinical settings. Interpersonally 
oriented treatment approaches for panic disorder, with Interpersonal Psychotherapy 
(IPT; Klerman et al. 1984) as one of the most recent formats in this category, 
are however gaining more research interest over the past two decades. There are 
indications in the research literature that the onset of panic disorder is related 
to periods of increased personal life stress, and that personal life stressors can be 
maintaining factors of the disorder (o.a. Faravelli & Pallanti 1989; Pollard, Pollard 
& Corn 1989). Consequently, therapy approaches focusing on the interpersonal 
context of the patient might be effective treatments for panic disorder. 

IPT was originally developed and investigated as a treatment for major depression 
(Elkin et al. 1989; Klerman et al. 1984; Luty et al. 2007; Weisman, Markowitz & 
Klerman 2000), and is also shown to be effective as a treatment for bulimia nervosa 
(Fariburn et al. 1991; Wilfley et al. 2002). The treatment focuses on the external 
interpersonal world of the patient (Klerman et al. 1984). 

Lipsitz and colleagues (2006) conducted an open pilot study of IPT for panic disorder 
(with and without agoraphobia), and this pilot study yielded promising results. We 
investigated IPT in a randomized trial comparing it to CBT as a treatment for panic 
disorder with agoraphobia (Vos et al. 2012), and found IPT less effective than CBT 
in improving both panic and agoraphobia symptoms and behavior. Especially the 
treatment of avoidance behavior was difficult with IPT according to our results, as 
there was no improvement of agoraphobia-related behavior in IPT. Panic attack 
frequency improved significantly in IPT, but it improved significantly more in CBT. 

The present study investigates IPT versus CBT, without adjacent pharmacological 
treatment, in a randomized trial as a treatment for panic disorder without 
agoraphobia. Since these panic disorder patients do not suffer from agoraphobic 
avoidance behavior, CBT might be less of a prerequisite for improvement than it 
seems to be for agoraphobic patients. 
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Methods

Participants
Recruitment, assessment and treatment of the participants took place at the 
Community Mental Health Center in Maastricht between 1996 and 2011. The 
Structured Clinical Interview for DSM-III-R and DSM-IV Axis-I disorders 
(SCID-I; First et al. 1990; First et al. 1996) was used to determine diagnostic status. 
A primary diagnosis of Panic Disorder without agoraphobia and age 18-60 were the 
inclusion criteria. The exclusion criteria consisted of: alcohol or drug dependence, 
use of psychoactive drugs, an intelligent quotient less than 80, official CBT or IPT 
treatment for the same complaint in the preceding year, comorbid psychosis or 
bipolar disorder, cardiovascular or respiratory disease or epilepsy, and insufficient 
understanding of the Dutch language. If psychoactive drug use was terminated, 
patients could enter the study after two weeks of non-usage. Two-hundred-and-
eight patients with a primary diagnosis of panic disorder without agoraphobia 
were screened for participation, of which 70 (33.7%) were included in the study. 
The main reasons for exclusion were the use of psychoactive drugs, complaint 
improvement or change of diagnosis, and the main reason for refusal was treatment 
preference. (See Figure1 (available in the appendix) for flow chart and Table1 for 
baseline characteristics of participants). 

Interventions
Treatment consisted of twelve 1-hr weekly sessions. CBT treatment, based on the 
models of Beck, Emery & Greenberg (1985), Clark (1986) and Barlow (1988), 
combined cognitive therapy with both in vivo and interoceptive exposure to address 
anxiety for physical (panic related) sensations. Panic attacks were proposed to result 
from misinterpretations of bodily sensations, and these misinterpretations were 
challenged with both cognitive and behavioral techniques.

Because no standard IPT protocol for panic disorder was available at the start of our 
study, IPT treatment was based on standard IPT for depression. The adaptations 
for panic disorder were made in consultation with an international IPT expert (dr. 
John Markowitz). Twelve 1-hr individual weekly sessions were subdivided into three 
main phases: first, providing information, placing panic disorder into the medical 
model, and determining treatment focus (role conflict, transition, grief or skills 
deficit); second, exploring the interpersonal problem area and considering options 
for improvement; and third, preparing for treatment termination (See Vos et al. 
2012 for a more detailed description of IPT treatment). 
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Table 1. Baseline characteristics of study participants
Characteristics IPT group

(n = 31)
CBT group
(n = 39)

Age (years): mean (s.d.) 34.48 (13.0) 34.95 (9.14)
Gender (male/female): n (%) 15/16 (48.8/51.6) 16/22 (41.0/51.4)
Education (1, low; 7, high): mean (s.d.) 5.03 (1.08) 5.1 (1.3)
Employment Status: n (%)
Housewife 2 (6.5) 3 (7.7)
Student 9 (29.0) 6 (15.4)
Full-time job 8 (25.8) 13 (33.3)
Part-time job 8 (25.8) 9 (23.0)
Disability 0 (0.0) 2 (5.1)
Partial Disability 1 (3.2) 0 (0.0)
Unemployed 2 (6.5) 2 (5.1)
Other 1 (3.2) 4 (10.3)
Medicine use at screening*: n (%)
No use of medication 21 (67.7) 23 (59.0)
Tranquillizers 5 (16.1) 4 (10.3)
Sleep medication 0 (0.0) 3 (7.7)
Antidepressants 0 (0.0) 2 (5.1)
Others 5 (16.1) 3 (7.7)
Duration of complaint in months: mean (s.d.) 56.7 (90.8) 51.95 (72.5)
Received previous treatment: n (%) 6 (19.4) 6 (15.4)
Number of Axis I diagnoses: mean (s.d.) 2.21 (1.3) 2.45 (1.2)
CBT=cognitive behavioural therapy; IPT=interpersonal psychotherapy; s.d.=standard deviation.

Design and procedures
The present study is an effectiveness trial, in which patients were randomly assigned 
to CBT (n=39) or IPT (n=31). Randomization occurred at the therapists’ meetings 
after inclusion and baseline assessment. A non-treating therapist assigned the two 
conditions to heads or tails and a second non-treating therapist tossed the coin 
visible to all therapists present. Assessments took place at baseline (0 months), 
immediately after treatment (3 months), and at 4 months. Panic diaries were 
additionally collected weekly during therapy and the one-month follow-up period. 

Treatment integrity
Protocol adherence was assessed with an adapted version of the Collaborative 
Study Psychotherapy Rating Scale-form 6 (CSPRS-6; Hollon et al. unpublished 
manuscript; Hollon et al. paper). The CSPRS-6 was originally used as an adherence 
check for treatment protocols (IPT, CBT and Clinical Management) in the 
Treatment of Depression Collaborative Research Program (Elkin et al. 1985). In 
order to use the CSPRS-6 as a treatment integrity instrument for panic disorder, we 
made a number of adaptations (see Vos et al. 2012). Following Luty et al. (2007) we 
omitted the 20 items pertinent to clinical management and medication, reducing 
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the scale to 76 items. Items were scored on 7-point Likert Scales and the higher the 
score on the CBT or IPT scale the higher the adherence. There are no absolute levels 
(or cut-off points) for adherence. 

The target for scoring was two randomly selected audio-taped sessions of a therapist-
subject pair. Of 14 patients (CBT: 7 and IPT: 7) no audio-taped sessions were 
available. These were patients of six different therapists. An additional 17 sessions 
were missing (partly due to therapy drop-out), 3 tapes were of non-randomized 
sessions, and twenty-seven tapes could not be (completely) scored due to bad audio 
quality. These tapes were excluded. This resulted in 70 complete sessions being rated 
by two independent raters who were blind to condition. Raters received 40 hours of 
training prior to scoring. 

Therapists
Over the course of fifteen years, a total of 21 therapists participated in the present 
study. The initial therapist group attended a two-day workshop of both IPT by John 
C. Markowitz and CBT by Paul Salkovskis. New therapists entering the protocol 
were trained and supervised by these initial therapists. This way, the study mimics 
treatment in clinical practice after an initial implementation by experts. To control 
for individual therapist characteristics, therapists provided care in both treatment 
modalities. Therapists were master–level or higher-level clinicians with a range of 
experience in delivering CBT and IPT (1-10 years) prior to this study.

Sample size
Based on previous studies, we estimated that CBT treatment would have an effect 
size of 1 (Clark et al. 1994). If IPT had only nonspecific (placebo) effects, we 
expected its effect size to be approximately .33. To detect the difference in effect size 
of .67 at a two-sided significance level of 5% and a power of 80% a sample size of 
36 per group (in total 72) patients was needed. For practical reasons the trial was 
terminated at n=70. 

Primary outcomes
Panic Attack Frequency: Panic diaries were completed on a daily basis, reporting each 
panic attack and associated experienced symptoms. Only attacks meeting DSM-IV 
criteria were taken into account. 

Behavioral test: Three behaviors of increasing level of difficulty relevant to the patient 
were specified in cooperation with the therapist before randomization. Together, 
the therapist and patient explored behaviors that for the patient elicit feared bodily 
sensations, and ranked them. From the top quartile, three behaviors were selected 
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to represent severe anxiety provoking sensations. Safety behaviors were explored and 
prohibited in the instructions given to the patient. The therapist subsequently discussed 
the assigned task with peers and the investigator, and adapted the instructions as needed 
to increase feasibility. Examples of behavioral tasks are: 1) Turning circles sitting on 
an office-chair for 5 minutes (to elicit dizziness), 2) Breathing through a straw for 
3 minutes, 3) Sitting in a dark room for 10 minutes focusing on one’s heartbeat. 
Assessment by a research assistant took place at 0 and 4 months. Behaviors had to be 
executed to a normally tolerable degree without force, and it was stated specifically 
that execution or completion was not obligatory. Degree of performance (0%=no 
performance to 100%=complete performance) and experienced fear (0=totally at ease 
to 8=totally in panic) were rated by the patient and research assistant.

Secondary outcomes
Panic severity and subclinical agoraphobia: The Body Sensation Questionnaire (BSQ; 
Bouman 1998; Chambless et al. 1984) assesses fear of bodily sensations on three 
subscales: disposition, frequency, and state. The Fear of Fear questionnaire (FOF; 
van den Hout et al. 1987) measures fear of bodily sensations experienced during 
a panic attack. The Fear Questionnaire (FQ; Marks & Mathews 1979) assesses 
the amount of fear and avoidance in social and agoraphobic situations, and has 
idiosyncratic ratings of the main phobia. 

Panic-related cognitions: were assessed with the Agoraphobic Cognition Questionnaire 
(ACQ; Chambless et al. 1984), and the Anxiety Sensitivity Index (ASI; Reiss et al. 
1986). The ACQ is a questionnaire of 14 thoughts possibly experienced during a 
state of anxiety, and the ASI evaluates the tendency to respond fearfully to anxiety-
related symptoms. 

General Psychopathology and anxiety: The 90-item Symptom Checklist (SCL-90; 
Arrindell & Ettema 1981; Derogatis, Arrindell & Ettema 1973) assesses recently 
experienced psychological and physical complaints on eight subscales: fear, 
agoraphobia, depression, somatic complaints, mistrust and interpersonal sensitivity, 
inadequacy of thought and action, sleeping problems, and anger/hostility. The items 
are rated on a 5-point Likert scale (total score of the Dutch version ranges from 
90 to 450). State and trait anxiety were assessed with the STAI (Spielberger et al. 
1983). Both instruments have good reliability and validity (Evers, Vliet-Mulder, van 
Groot 2000; Metzger 1976).
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IPT and CBT specific measures 
Cognitive beliefs: The Body Sensation Interpretation Questionnaire with 14 items 
(BSIQ-14; Clark et al. 1997) assesses interpretations of ambiguous events, including 
a range of bodily sensations. Additionally, the patient and therapist formulated 1-3 
idiosyncratic catastrophic interpretations (Arntz 2002) of feared bodily sensations 
before randomization. Their credibility at the moment of assessment and during a 
panic attack (retrospectively) was rated at each assessment using 0-100 mm visual 
analogue scales.

Interpersonal functioning: The Inventory of Interpersonal Problems (IIP; Horowitz 
et al. 1988), a 127-item self-report scale, assesses interpersonal functioning. Higher 
scores indicate poorer functioning.

Data reduction and analysis
Statistical analyses were performed using SPSS 22.0 for Windows and the statistical 
package R (R Development Core Team 2009). Due to missing data, sample size 
varies to some extent among outcome measures. Intermittent missing data were 
imputed by the mean value of the previous and subsequent time point. Other missing 
data were not imputed. Intention-to-treat (ITT) analyses were conducted (n=68). 
Additional per-protocol analyses were carried out for the primary outcome measures 
with therapy completers (patients who received the full 12 session treatment and 
completed the study measurements, n=57) as well as study completers (therapy 
completers n=57, plus patients who completed the study measurements but dropped 
out (at any given point) during treatment n=3; total study completers n=60).

Primary measures
Panic attack frequency: Blocks were created from the panic diary data by averaging 
the number of panic attacks during baseline, and each subsequent three weeks 
of therapy until the end of the study at four months. Panic attack frequency was 
analyzed with generalized linear models (GEE module, SPSS 22.0) based on a 
tweedie distribution, chosen because of the skewed distribution of the variable 
and the high numbers of zeros. For the repeated part an unstructured covariance 
structure had the best fit and was therefore chosen. The fixed part contained a 
centered dummy for condition, two dummies with (0, -1, 0) resp. (0, 0, -1) coding, 
representing the contrasts between baseline and posttest, respectively baseline and 
follow-up, as well as the interactions between the condition dummy and these two 
assessment contrasts.
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Due to safety behaviors, a number of patients with panic disorder experience no 
panic attacks at the time they come into therapy (no experienced panic attack during 
the baseline period of three weeks: CBT: 20,5%; IPT: 16,1%). Consequently, a 
floor effect is to a certain extend inherent to the panic attack frequency measure.

Behavioral test: A principal component analysis (Eigenvalues and explained 
variance: 0 months; 3.055; 76,4% and 4 months; 3.423; 85,6%) indicated that 
the behavioral test scores loaded on a single factor, so a composite measure was 
created by averaging patients’ and research assistants’ performance and fear ratings 
(transformed fear 0=max. to 100=min.). Reliability of the composite measure was 
sufficient (α=0.76). The scores of the behavioral composite measure violated the 
assumption of normality. The behavioral composite measure was analyzed with 
mixed linear regression modeling (gamma regression for skewed distributions), 
using maximum likelihood estimation in SPSS (version 22.0) and including all 
randomized patients for whom at least one measurement was available (intention 
to treat). Gamma regression requires scores of >0. Therefore the behavioral test 
scores were transformed ((-1)*BT+81), so that the range became 0.5-81. There 
were two levels in the mixed model: patient and measurements (time: 0 and 4 
months), and an unstructured 2x2 covariance matrix was chosen for the repeated 
measures. The dependent variable was the behavioral composite measure (measured 
at 0 and 4 months). CBT was the reference treatment and baseline (0 months) was 
the reference time point, with which IPT and the measurement at follow-up (4 
months) were compared.

A model was built with the predictors Condition (CBT vs. IPT), Time (0 vs. 4 
months) and the two-way interaction between Condition and Time, and this model 
was tested with a likelihood ratio (LR) test. Non-significant terms were removed 
from the model until only significant terms remained (a=0.05). 

Secondary measures
For the secondary measures, only intention-to-treat analyses were executed. Based 
on a principal component analysis two composite measures (Panic severity and 
subclinical agoraphobia & General psychopathology and anxiety) were created 
from the remaining set of secondary outcomes, to reduce experiment-wise-error 
and increase power (Clark et al. 1994; Hollon et al. 1992; (See Table2 for an 
outline of the subscales and composite measures, available in the appendix). Scores 
on the main 23 secondary (sub-)scales were transformed for each participant into 
z-scores (mean and standard deviation were computed for each measure across all 
measurement times). Composite measures were created by averaging z-scores of the 
concerned (sub-)scales per measurement time. 
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The secondary measures were analyzed with mixed linear regression modeling, using 
maximum likelihood estimation in SPSS (version 22.0) including all randomized 
patients for whom at least one measurement was available (intention to treat). 
There were two levels in the mixed model: patient and measurements (time 0, 3, 4 
months). An unstructured covariance matrix for the repeated measures was chosen. 
CBT was the reference treatment and baseline (0 months) was the reference time 
point, with which IPT and the measurements at 3 and 4 months were compared. A 
model was built with the predictors Condition (CBT vs. IPT), Time (0 vs. 3 and 4 
months) and the two-way interaction between Condition and Time, and this model 
was tested with a likelihood ratio (LR) test.

IPT and CBT specific measures 
IPT and CBT specific measures were not intended as clinical outcome measures, but 
as measures for possible mechanisms of change. These are best investigated in patients 
who received sufficient treatment. Therefore, only therapy-completers’ analyses were 
conducted. For the BSIQ-14, only items relating to bodily sensations and the belief 
scores of their negative interpretations were taken into account, as previous findings 
indicate that the changes in belief scores are more sensitive for treatment compared 
to ranking scores, (Clark et al. 1997). A principal component analysis including pre-
post measure difference scores of the BSIQ-14 belief scores and the idiosyncratic 
misinterpretations showed that these measures loaded on a single factor (Eigenvalue 
and explained variance: 2.058, 69%). Subsequently these scores were transformed 
for each participant into z-scores (mean and standard deviation were computed for 
each measure across all measurement times), and a composite measure of beliefs was 
created by averaging the z-scores per measurement time.

The data of the IIP and the Beliefs composite measure partly violated the assumptions 
for parametric testing and were consequently analyzed with both parametric and non-
parametric statistical methods. To investigate within-condition effects, a percentile 
bootstrap method for estimating significance for one-sample data was conducted 
per condition on the 0- 3 months and 0-4 months difference scores. Therapy 
effect was tested with analysis of covariance (ANCOVA) or by Wilcox analysis of 
covariance on 20% trimmed means with a percentile bootstrap method and the 
baseline measurement (0 months) as covariate. Only the analysis of covariance for 
the Beliefs composite measure at 4 months (with baseline as a covariate), violated 
the assumptions for parametric testing (no equality of error variances). 
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Effect sizes and reliable change 
Improvement effect sizes were determined for all outcome measures and all time 
points according to Cohen’s d statistic (Cohen 1988). The between-condition 
effect sizes were also determined according to Cohen’s d. The percentage of reliably 
changed patients was determined for the primary outcome measures according 
to the method of Jacobson and Truax (1991): RC=(x2-x1)/SDiff; SDiff=√(2(SE)²); 
SE=s1√(1-rxx). A reliable change index of RC>1.96 indicates an actual change at a 
p<.05 significance level.

Results

Pre-test differences 
Differences on pre-treatment variables including age, sex, educational level, 
duration of complaints, medication use (see Table1 for means and SD), pre-test 
panic frequency, pre-test behavioral composite scores and pre-test (composite) 
questionnaire scores were non-significant (except for the scores on the ‘panic severity 
& subclinical agoraphobia’ composite score, which was higher in CBT compared to 
IPT, p=.04) and/or clinically non-relevant between the two groups. 

Dropouts
Three patients (10%) dropped out of IPT before the 12th session, and 10 (26%) 
out of CBT, χ²(1; N=70)=2.91, p=0.088. Reasons for therapy termination for 
IPT: complaint improvement (n=2) and refused continuation because the patient 
found the treatment too burdensome (n=1). CBT termination reasons included: 
the patient refused continuation because he/she felt that another problem was more 
urgent or prominent to treat, which led to another treatment indication (n=2), lack 
of time (n=1), complaint improvement (n=3), no show and not traceable (n=2) and 
medication use (n=2) (See Figure1 (available online) for subject flow chart). 

Treatment integrity
Interrater reliability and internal consistency of the treatment integrity ratings 
were good to very good for the CBT scale (0.97, 0.90), IPT scale (0.97, 0.81) and 
FC scale (0.97, 0.57). For the ED scale they were somewhat lower (0.83, 0.28). 
Predictive validity of the adapted CSPRS-6 was good; 37 out of 40 CBT tapes were 
classified correctly as CBT sessions, and 26 out of 30 IPT sessions were classified 
correctly as IPT sessions by a discriminant analysis with the CSPRS-6 CBT and 
IPT subscales as independent variables. (See Table3 (available in the appendix) with 
means, SD and independent samples t-tests of the subscales). The contrasts on the 
CBT and IPT scales between the CBT and IPT condition were comparable to those 
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of Hill, O’Grady & Elkin 1992, which were comparable to those of Hollon et al. 
1988. In the Hill, O’Grady & Elkin 1992 study, the contrast on the CBT scale was 
1.10, in our study 0.93. The contrast on the IPT scale was 0.49 in the study of Hill 
and colleagues, and 0.48 in our study. This is almost identical, showing that our IPT 
condition was equally distinguished from the CBT condition in IPT components in 
treatment as IPT compared to CBT in the study of Hill and colleagues. 

Primary outcome measures
Panic attack frequency (n=51): The two conditions did not differ significantly in 
reduction of panic attack frequency, from baseline to post, and from baseline to 
follow-up (Table 4). The average reduction in panic attack frequency was highly 
significant (Table 4). Figure 2A displays the mean PA frequency by time and 
condition. 

Behavioral composite measure (n=62): Achievements improved significantly for CBT, 
but not for IPT. There was significantly more improvement in recipients of CBT 
compared to IPT. (See Figure2 for the linear trends and 95% confidence intervals of 
the primary outcome measures.)
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Secondary outcome measures 
Scores on both composite measures decreased significantly in both treatment 
modalities (n=69). There were no significant differences in decrease from 0-3 
months or 0-4 months on both composite measures between the two conditions 
(see Table5). 

IPT and CBT specific measures
IIP (n=44): Scores decreased significantly in both CBT and IPT from 0 to 3 and 4 
months. There was no significant condition effect between CBT and IPT (see Table6).

Belief composite measure (n=64): Scores decreased significantly in both CBT and IPT 
from 0 to 3 and 4 months. The decrease was significantly larger for CBT compared 
to IPT (see Table6). 

Reliable and Clinically Significant Change
Panic attack frequency: Percentages of panic-free patients, reliable change and their 
combination at three and four months are displayed in Table7. Logistic regression 
analyses with panic attack absence (yes/no) at three or four months as the dependent 
variable, baseline panic attack frequency as covariate and condition as independent 
variable showed no significant condition effects. Neither did the logistic regression 
analyses with reliable change (yes/no) at three or four months as dependent variable 
and condition as independent variable. 

Behavioral composite measure: Reliable change percentages are displayed in Table6. 
Logistic regression with reliable change (yes/no) at four months as dependent variable 
and condition as independent variable showed no significant condition effect.

Per-protocol analyses
The results of the per-protocol analyses for the number of panic attacks differed 
from the ITT analyses as the within-condition effect in the IPT condition became 
non-significant from 0-4 months for both the study- and therapy completers (n=41, 
but the available data for the delta score from 0-4 months within the IPT condition 
was only n=9). 

For the idiosyncratic behavioral test, the effect sizes within the IPT condition became 
smaller for both the study- and therapy completers (n=23, 24; p=.884 and ES=.03, 
p=.854 and ES=.03). The condition effect on the other hand became larger for both 
study- and therapy completers in the direction of CBT (n=46, 47; p=0.011, ES=.80 
and p=0.009, ES=.68) 
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Table 5. Means; S.E. and E.S. for the secondary outcome measures.
Outcome CBT IPT

Mean S.E. 95% CI
Lower Upper 

E.S. Mean S.E. 95% CI
Lower Upper

E.S. Condition 
effect

E.S.

Panic severity & subcl. agora. comp. measure
 0 months  0.47 0.12  0.22  0.71 0.28 0.13  0.01 0.54
 3 months -0.14 0.13 -0.41  0.13 0.83 -0.22 0.12 -0.49 0.03 0.70 p=0.57 0.13
 4 months -0.26 0.14 -0.55  0.03 1.00 -0.26 0.13 -0.56 0.04 0.74 p=0.38 0.001
General psych. & anx. comp. measure
 0 months  0.46 0.13  0.20  0 .71  0.11 0.10 -0,10  0.31
 3 months -0.05 0.12 -0.29  0.19 0.75 -0.29 0.11 -0.52 -0.06 0.59 p=0.57 0.16
 4 months -0.27 0.12 -0.32 -0.02 1.08 -0.27 0.14 -0.55 -0.01 0.56 p=0.08 0.52
S.E.=standard error; E.S.=effect size; CI= confidence interval; CBT=cognitive behavioural therapy; IP=interpersonal 
psychotherapy

Table 6. Completers’ mean scores; S.E. and E.S. for the condition specific measures. 
Outcome CBT IPT

(t)
mean

S.E. Time 
effect

E.S. (t)mean S.E. Time 
effect

E.S. Condition 
effect 

(ANCOVA)

E.S.

IIP

 0 months 1.20 0.11 1.16 0.12
 3 months 0.75 0.10 p<.001 1.30 0.80 0.12 p<.001 >1.79 p=.642 0.17
 4 months 0.67 0.12 p<.001 1.71 0.82 0.15 p<.001 >2.19 p=.379 0.32
Beliefs composite measure
 0 months 0.55 0.18  0.42 0.13
 3 months -0.40 0.17 p<.001 >1.24 -0.05 0.15 p<.001  0.81 p=.036 0.61
 4 months -0.59 0.11 p<.001 >1.24 -0.14 0.17 p<.001  0.75 p=.048 0.58
> E.S. means that the E.S. is an estimate of the minimum size of the effect. The E.S. was calculated with the p-value, 
and in these cases, the p-value was 0 and contained at the maximum number of bootstraps no value other than 0 
beyond the decimal point (e.g. 0.00000). Consequently the p-value was set at <1/nr. of bootstraps (e.g. <1/700.000 
= <0.0000014) in order to be able to calculate a minimal E.S.

Table 7: Primary outcome measures: Absence of panic attack and reliable change at 3 and 4 
months.

CBT IPT Log reg. 
3 months 4 months 3 months 4 months 3 months 4 months

Panic attack freq.

PA=0 38,5% 43,6% 48,4% 41,9% β=-.326 p=.605 β=-.085 p=.895

RC 21,4% 21,4% 21,7% 21,7% β=-.180 p=.979 β=-.180 p=.979
PA=0+RC 10,2% 10,2% 16,1% 16,1% β=-.872 p=.287 β=-.962 p=.253
Behavioral comp. measure
RC / 30,8% / 22,6% / β=.189 p=.753
* For the behavioral composite measure no clinically significant change was calculated, as no norm data are 
available for this measure and we regard the absence of behavioral fear and avoidance or a change of at least 2 SD 
from the pre-treatment mean too strict a criterion. 
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Adverse events
None. 

Discussion

Main findings
This randomized trial compared CBT and IPT as treatments for panic disorder 
without agoraphobia when implemented in regular practice after initial training by 
experts. Only medication-free patients were included to obtain a clear comparison of 
the two psychological treatments. Independent raters gave high treatment adherence 
scores to both treatments (Hill et al. 1992), indicating that the treatments were 
given as intended. On one of the two primary outcome measures, results indicate 
the superiority of CBT over IPT. Panic related behavior and avoidance and fear of 
bodily symptoms, assessed with an idiosyncratic behavior test improved more after 
a 12 session CBT than after a 12 session IPT treatment. These results held for all 
tests (ITT analyses, study completers and therapy completers). Frequency of panic 
attacks improved significantly in both treatment modalities. The improvement on 
panic attack frequency disappeared in IPT in the per protocol analyses, but there 
was a substantial amount of missing data on this outcome measure resulting in a 
very small sample size in the IPT completers’ samples. The difference in percentages 
of dropouts between CBT and IPT approached significance, in the direction of less 
dropout in IPT compared to CBT. Regarding the secondary outcome measures, 
the results from the self-reported panic severity and subclinical agoraphobia 
symptoms are in line with the findings on the panic attack frequency measure 
but not the behavioral test. Self-reported panic severity decreased significantly in 
both conditions, and there was no difference in this improvement between the two 
conditions. General psychopathology and anxiety also reduced significantly and in 
the same range for both treatment conditions. CBT was superior in reducing the 
beliefs composite measure, and interpersonal problems reduced in contrast to the 
panic disorder with agoraphobia trial significantly in both conditions. 

Limitations and methodological considerations
We conducted the present trial in routine clinical practice, which results in a number 
of methodological considerations. One obvious reason for the loss of patients before 
randomization was the requirement that medication should be tapered. Twenty-one 
patients felt unable to comply with this requirement. Of the patients who did taper 
their medication, many or most were likely to still experience withdrawal symptoms 
after two weeks, which might have affected measurement. Because patients were 
randomized, this possible effect was however equal for both treatments.
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Also an interesting finding was that the main reason for refusal to participate in the 
trial was treatment preference. Most refusers preferred CBT. Because CBT turned 
out to be the superior treatment (at least on some of the outcomes) this is, under the 
assumption that those that prefer CBT would respond better to CBT than to IPT, 
not a problem for generalizability of the findings. 

Additionally, many patients coming into treatment in secondary care for panic 
disorder without agoraphobia no longer experience panic attacks because of 
extensive avoidance of feared bodily sensations and their safety behaviours. These 
patients were included in the study, because they constitute a considerable group 
that needs treatment as well. 

This means that the sample in this study was a more severe sample in the sense 
that also those with more chronic panic disorder were included (the mean duration 
of complaints was approximately 4,5 years; and the mean number of previous 
treatments was 6). These patients have very severe fears of panic that do not reduce 
with the reduction of panic attacks. They also have more obstinate avoidance and/or 
safety behaviors than samples in which patients without panic attacks are excluded. 
These samples usually contain patients with less chronic panic disorder (i.e., at the 
start of their panic disorder). This obviously limits the attainable improvement on 
panic attack frequency in our study, which is reflected in the effect sizes and reliable 
change percentages obtained in our study, which are lower compared to studies 
excluding patients without panic attacks. 

The goal these more severe patients want to achieve with treatment is not to experience 
less panic attacks (because they no longer do), but they want to be able to live 
their lives without the limitations caused by their avoidance and safety behaviors, 
and without the fear to get panic attacks again when they stop performing these 
behaviors. Reduction of avoidance and safety behaviours (without an increase in 
panic attacks, and with a reduction of fear) is therefore an important treatment goal 
for these patients. This is the main reason we included an additional idiosyncratic 
behavioural measure as one of the main outcome measures. 

Markowitz, Lipsitz & Milrod (2014) criticized the idiosyncratic behavioural test in 
our previous trial (Vos et al.2012) as being too much CBT oriented. As a decrease of 
exactly those avoidance behaviours that limit a patient in his or her everyday life is 
an important outcome of treatment, this best can be assessed with an idiosyncratic 
behavioural test (and not only with self-report measures). The fact that CBT directly 
practices with behavioural exercises and IPT does not, does not diminish the value 
of the idiosyncratic behavioural test as an outcome measure, in our view at least. 
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The present trial was stretched out over a period of fifteen years with the participation 
of 21 therapists. These therapists had various levels of experience and many were 
beginning therapists. Most participating therapists were CBT-orientated and were 
less experienced with IPT. However, the treatment adherence ratings were good 
and the therapists generally experienced no difficulty in finding an IPT focus with 
their patients. The study was conducted simultaneously with other studies at our 
clinical site comparing IPT to CBT for panic disorder and for major depression 
(Lemmens et al. 2015; Peeters et al. 2013; Vos et al. 2012). Most therapists were 
involved in more than one study, and the community mental health center applies 
IPT as a standard treatment for depression and anxiety. The training and experience 
of the therapists with IPT in this center is therefore much broader than the present 
trial. Dr. Markowitz gave training and consultation on multiple occasions in the 
community mental health center. In the IPT versus CBT for depression trials 
(partially including the same therapists as in our panic disorder trials), IPT was 
found to be as effective as CBT (Lemmens et al. 2015; Peeters et al. 2013). 

Interpretations of present findings
The effect sizes in the present study were large within conditions and medium to 
large between conditions, suggesting clinically meaningful differences, as well as 
statistically significant differences (Norman et al. 2003).

In contrast to the panic disorder with agoraphobia trial (Vos et al. 2012), the 
present data do not show a significant condition effect between CBT and IPT on 
improvement of panic attack frequency. The amount of missing data on the panic 
attack frequency measure is however larger in the present trial (19 patients handed 
in no panic diaries and could therefore not be included in any of the analyses) 
compared to the other trial, which might have caused a lack of power for the 
between condition analysis of panic attack frequency. The effect sizes of change 
within conditions are much larger in CBT, especially from 0 to 3 months where the 
effect size in CBT is almost double the effect size in IPT. 

The behavioral measure shows comparable to the other trial a significant condition 
effect in favor of CBT, and no significant improvement in avoidance behavior in 
IPT. This suggests that not only agoraphobic avoidance is difficult to breach with 
IPT, but also the more subtle avoidance of bodily sensations. The open pilot study of 
Lipsitz and colleagues (2006) did not include an (idiosyncratic) behavioral measure 
and could therefore not detect a lack of effect of IPT on avoidance behavior. 
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A remarkable difference between the present trial and the panic disorder with 
agoraphobia trial is that in the present trial there is, comparable to CBT, a large 
improvement in IPT in interpersonal functioning as measured with the IIP. In the 
panic disorder with agoraphobia trial there was improvement in CBT in interpersonal 
functioning, but not in IPT. Probably, the maintenance of agoraphobic avoidance in 
the previous trial prohibited the improvement of interpersonal functioning, while 
the maintenance of the more subtle avoidance of feared bodily sensations in IPT 
in the present trial does not prohibit improvements in interpersonal functioning. 
However there is no advantage of IPT over CBT in relieving interpersonal problems. 

The difference in percentage of dropout between CBT and IPT, which is higher 
in CBT, approaches significance in the present trial. It is not the case that more 
patients dropped out of CBT treatment because their complaints had improved, 
as this was the dropout reason for three patients in CBT and two patients in IPT. 
No definite conclusions can be drawn from these results, but it might be the case 
that there is an (small) effect on dropout rates between CBT and IPT. Such a non-
significant difference has been found in more studies on IPT (Markowitz, Lipzitz & 
Milrod 2014). A small effect would require a very large sample size to obtain enough 
statistical power to reliably test the significance of such an effect. 

It would be interesting to investigate predictors of treatment effects and dropout for 
both treatments, as well as long-term treatment effects. In the present trial we could 
not investigate the long-term effects of IPT and CBT, as the center was obliged to 
offer further treatment if indicated after the 4-month assessment. 

Conclusion
This is the first randomized clinical trial investigating IPT compared to CBT as a 
treatment for panic disorder without agoraphobia. Although the results of IPT seem 
somewhat more favorable than in the panic disorder with agoraphobia trial (Vos et 
al. 2012), the results nevertheless suggest that CBT is still the preferred treatment for 
panic disorder without agoraphobia, because it is more effective in breaching avoidance 
behavior. Future studies should investigate to what extent C(B)T components are a 
necessary condition for symptom change in relationship to the extent of avoidance 
behavior. Also dropout rates for CBT and IPT and possible predictors for dropout 
should be investigated into further detail, as well as possible differential effects 
for different patient groups including possible moderating effects of avoidant and 
obsessive personality characteristics (Barber & Muenz 1996). However, the results of 
the present study are in favor of CBT, and CBT therefore remains the psychological 
treatment of choice for panic disorder without agoraphobia. 
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Appendix
IPT=Interpersonal Psychotherapy; CBT=Cognitive Behavioural Therapy; DPAG= Diary of panic attacks and thoughts.

Description of CBT and IPT treatment for Panic Disorder

Description of IPT treatment for Panic Description for CBT treatment for Panic

Phase 1: Fitting the panic disorder in the medical 
model and providing information to the patient.

Session 1
Inform the patient about the panic disorder:
Review the panic symptoms.
Give these symptoms the name panic disorder.
Provide information about the panic disorder and the 
treatment.
Introduce the “patient role” (explain that a biological 
sensitivity increases the risk of developing a panic 
disorder in periods of stress).
Place the panic disorder in the context of past and 
present interpersonal relationships. Pay attention to:
The nature of the interaction with important others.
Mutual expectations of the patient and important 
others and the degree of relationship satisfaction.
Fulfilling and unfulfilling aspects of the relationships
Desired changes in relationships.
Session 2
Identify the major problem areas
Assess which problem area is connected to the panic 
disorder and determine the treatment goals
Assess which relationship or which aspect of a 
relationship is related to the panic disorder and which 
changes can be accomplished.
Explain IPT:
Outline your understanding of the problem
Determine focus and treatment goals
Describe IPT procedures: “here and now” focus, invite 
the patient to discuss important current concerns, 
review current relationships and discuss practical aspects 
of therapy

Session 1

Set an agenda
Analysis of specific complaints, situational influences, 
functional analysis
Explain rationale of the exposure component, give the 
information brochure
Set an hierarchy and formulate the first two exposure 
exercises
Homework for the patient: reading the information 
brochure, filling in the panic diaries, and executing the 
exercises

Session 2

Set an agenda
Role play: patient explains the therapist the rationale of 
the exposure component
Discussion of the two exercises
Explain rationale of the cognitive component: place 
thoughts in the panic circle
Hyperventilation-provocation test
Introduce “panic diaries about thoughts”
prepare two exposure exercises
Homework: filling in the DPAG, executing exercises
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Phase 2: The problem areas.

Session 3-10
Evaluate how it went since the last session
Patient reports an event: make a connection with 
feelings and emotions
Patient reports feelings/emotion: make a connection 
with events
Strategies for chosen focus
Encourage the patient to discuss important aspects of 
interpersonal problems in the sessions and to make 
plans for improvement.
Stimulate action and socialization
Explore options
Elucidate 
Communication-analysis
Directive techniques
Psycho education
Directive suggestions
Modelling

Phase 3: Termination

Session 11 and 12
announce the termination of therapy
encourage the patient to express emotions about 
termination
recognize the achieved competence
Use therapeutic relationship
Evaluate therapy
Discuss coping by future problems

Session 3

Set an agenda
Discuss homework (two exercises)
Role play: patient explains the therapist the rationale of 
the cognitive component
Therapist introduces “challenging thoughts” by picking 
a situation easy to challenge
Prepare two exposure exercises
Homework: filling in cognitive diary and DPAG, collect 
info, challenge thoughts, executing the exercises

Session 4-11

Set an agenda
Discuss homework
Discuss effectiveness of “challenging toughts” by using 
the cognitive diaries
Detect and challenge underlying assumptions
Set up and evaluate experiments
reinterpret the first attacks
Prepare two exercises
Homework: filling in cognitive diary and DPAG, collect 
info, challenge thoughts, executing the exercises

Session 12

Set an agenda
Discuss exercises
Discuss coping with future problems
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Subscales included in secondary composite measures.
Panic severity & subclinical 
agoraphobia composite measure

General psychopathology & 
anxiety composite measure

Fear Questionnaire –fear- main 
phobia

Fear Questionnaire –fear- social 
anxiety

Symptom Checklist – 90 - anxiety

Fear Questionnaire –fear- agoraphobia Fear Questionnaire –avoidance- 
social anxiety

Symptom Checklist – 90 - 
somatisation

Fear Questionnaire –avoidance- main 
phobia

Symptom Checklist – 90 - 
depression

State-Trait Anxiety Inventory - 
state

Fear Questionnaire - avoidance- 
agoraphobia

Symptom Checklist – 90 - 
insufficiency

Body Sensation Questionnaire - 
state

Symptom Checklist – 90 - 
agoraphobia

Symptom Checklist – 90 – paranoid 
ideation

Agoraphobic Cognition 
Questionnaire

Body Sensation Questionnaire - 
frequency

Symptom Checklist – 90 - hostility

Body Sensation Questionnaire - trait Symptom Checklist – 90 - insomnia
Anxiety Sensitivity Index Symptom Checklist – 90 - 

psychoticism
Fear of Fear State-Trait Anxiety Inventory - trait

Mean, SD and Independent Samples t-test for subscales of the CSPRS-6
CBT IPT

Scale Mean SD Mean SD t(95) p

CBT 2.27 .50 1.34 .18  11.00 <0.001

IPT 1.05 .12 1.53 .24 -12.00 <0.001

FC 3.78 .66 3.65 .43  1.05 .30
ED 2.82 .47 2.64 .56  1.62 .11

CSPRS = Collaborative Study Psychotherapy Rating Scale; CBT= Cognitive behavioural therapy; IPT=Interpersonal 
Psychotherapy; FC=Facilitative Directiveness; ED=Explicit Directiveness; SD=Standard Deviation. 
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Figure 1: Flow of the participants 
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Chapter 5

Experimental investigation of targeting 
responsibility vs. danger in  

cognitive therapy of obsessive-
compulsive disorder

This chapter contains an adapted version of Vos, S.P.F., Huibers, M.J.H. & Arntz, 
A. (2012). 

Experimental investigation of targeting responsibility versus danger in cognitive 
therapy of obsessive-compulsive disorder. Depression and anxiety, 29(7), 629-637.
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Abstract

Background
Cognitive therapy (CT) for obsessive-compulsive disorder (OCD) has shown to 
be effective in diminishing OCD symptoms, but there is little known about the 
individual contributions of the specific treatment targets to CT treatment outcome. 
Two of the treatment targets of CT are overestimations of danger and inflated 
beliefs of personal responsibility. No studies to date have investigated the relative 
efficacy of targeting inflated beliefs of personal responsibility compared to the 
overestimation of danger in the treatment of OCD. The aim of the present study 
was to experimentally investigate the relative efficacy of targeting inflated beliefs 
of responsibility (CT-R) versus targeting overestimations of danger (CT-D) in the 
cognitive treatment of DSM-III/DSM-IV OCD with overt compulsions. 

Methods
We conducted a randomized trial of CT-D (N=38) vs. CT-R (N=40). Outcomes were 
change in OCD symptoms and behaviour, cognitions and general psychopathology. 

Results
The results showed that patients in both conditions improved significantly on all 
measures. Overall improvement effect sizes were large, percentages of clinically 
improved patients moderate. No differences between conditions were found. 

Conclusions
These initial results suggest that both treatment targets are of value to the cognitive 
treatment of OCD. 
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Introduction 

Cognitive therapy (CT) for obsessive-compulsive disorder (OCD) has been 
developed based on cognitive models of OCD, with the intention to target cognitive 
distortions thought to be involved in OCD maintaining processes. The first cognitive 
models of OCD emphasized the cognitive distortion of overestimation of danger 
in the sense that OCD patients overestimate both the probability and the cost of 
certain catastrophic events (Carr, 1974; McFall & Wollersheim, 1979). Salkovskis 
(1985, 1989) however argued that these models were not able to distinguish OCD 
from other anxiety and mood disorders, and developed a cognitive model of OCD 
based on Beck’s cognitive model for depression and anxiety (Beck, 1976; Beck, 
Emery & Greenberg, 1985). Negative automatic and egosyntonic thoughts related 
to inflated beliefs of personal responsibility were placed at the core of OCD. The 
overestimation of danger represents a general threat schema necessary but not 
sufficient for OCD behaviour, as compulsions result from responsibility related 
negative automatic thoughts triggered by intrusions (Salkovskis,1985; 1989). 

The link between Salkovskis’ conceptualisation of responsibility as the belief of one’s 
power to cause harm and OCD has been supported by empirical evidence (for a 
more elaborated discussion of responsibility definitions and empirical evidence 
see Wilson and Chambless, 1999). Associations have been found between OCD 
symptoms and inflated responsibility (Wilson & Chambless, 1999; Smarí, Gylfadóttir 
& Halldórsdottir, 2003), and OCD patients tend to report elevated levels of 
responsibility and guilt (Freeston et al., 1993; Freeston & Ladouceur, 1993; Foa et 
al., 2002; Steketee & Frost, 1994). Other studies have focused on the manipulation 
of responsibility beliefs (Lopatka & Rachman, 1995; Ladouceur et al., 1995), and 
responsibility was found to play a causal role in the induction and maintenance of 
OCD behaviours in OCD patients (Arntz, Voncken & Goosen, 2007).

The constructs of overestimation of danger and inflated beliefs of personal 
responsibility are in theoretical view considered separate but related dimensions of 
OCD associated cognitions (Salkovskis et al., 2000), and although there is some 
discussion and conflicting evidence on this topic most of the empirical findings 
support the bi-dimensionality of the danger and responsibility constructs. On the 
Obsessive Belief Questionnaire (OBQ; Obsessive Compulsive Working Group, 
2005) responsibility and danger related items load in some studies (Obsessive 
Compulsive Working Group, 2005) on a single factor, but the main body of factor 
analytic studies on the OBQ suggest responsibility and danger to be separated 
constructs (for an overview see Wu and Carter, 2008). And there is also evidence 
for the bi-dimensionality of the danger and responsibility constructs based on other 
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measurement instruments (Foa et al., 2002; Salkovskis et al., 2000). The direction 
of the supposed association is not clear, as Arntz and colleagues (2007) could not 
confirm Rachmans’ (2002) statement that inflated feelings of responsibility lead to 
an increased probability estimation of misfortune. 

In clinical practice as well as in most treatment studies, CT is often combined with 
exposure with response prevention (ERP) techniques into cognitive behavioural 
therapy (CBT). A number of studies have investigated the effects of individual 
CBT for OCD based on Salkovskis’ model (Salkovskis, 1985) in a randomized trial 
compared to ERP (Van Oppen et al., 1995; Freeston et al., 1997; Cottraux et al., 
2001; Whittal, Thordarson & McLean, 2005). The results of these studies show 
equal effectiveness of CBT to ERP. Also CT without ERP specifically developed for 
OCD (Van Oppen, et al., 1995) was at least as effective as ERP, although the CT 
effect in this study could be overestimated due to a lower ERP effect in comparison 
to other trials. 

Most contemporary CBT protocols for OCD focus in accordance with concurrent 
cognitive theory and empirical evidence on both the cognitive distortion of 
overestimation of danger and on inflated beliefs of responsibility (next to other 
cognitive distortions identified in OCD such as perfectionism, thought-action 
fusion etc. Clark, 2004; Radomsky, Shafran, Coughtrey & Rachman, 2010; Wilhelm 
& Steketee, 2006). To what proportion these individual targets contribute to the 
outcome of CT for OCD remains unclear. Based on the results of contemporary 
CBT treatment studies we cannot disentangle the contributions of the specific 
treatment targets to the treatment outcome. 

As far as we know, the individual contribution of targeting inflated responsibility 
beliefs to treatment outcome for OCD has only been investigated in a controlled 
treatment study (Ladouceur, Léger, Rhéaume & Dubé, 1996), which supported the 
efficacy of modifying responsibility beliefs in CT. But the study was not randomized, 
had a single treatment condition so didn’t investigate relative efficacy, and had a 
very small number of participants. Consequently, the relative efficacy of targeting 
overestimations of danger vs. addressing inflated beliefs of personal responsibility in 
the cognitive treatment of OCD remains unidentified. 

In order to clarify this issue we conducted a randomized dismantling study 
comparing the target of overestimation of danger to the target of inflated beliefs of 
responsibility in CT for OCD. We explored whether one treatment target is more 
valuable compared to the other for symptom reduction in OCD. If both targets 
are equally important, they should indeed both be included in CT packages. If one 
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target is more effective compared to the other, the usefulness of the second target for 
CT treatment can be questioned. This study was not meant to test the disentangled 
targets of CT as complete treatments of OCD, but rather to experimentally compare 
the efficacy of targeting danger overestimation versus inflated responsibility. 

Materials and methods 

Participants and treatments
Participants were recruited, assessed and treated in a formally prospective 
randomized clinical trial at the Academic Community Mental Health Centre in 
Maastricht, between 1995 and 2009. Diagnostic status was determined with the 
Structured Clinical Interview for DSM-III-R and DSM-IV Axis-I disorders (First, 
Spitzer, Gibbon & Williams, 1990; 1996). Inclusion criteria consisted of a primary 
diagnosis of OCD with overt compulsions and age 18-70. Exclusion criteria were 
OCD resulting from major depression, or secondary major depression in need of 
immediate treatment, comorbid psychosis, alcohol or drug dependence, use of anti-
depressants or benzodiazepines, an intelligence quotient less than 80, insufficient 
understanding of the Dutch language and formal cognitive treatment for the same 
complaint in the previous year. Patients who were able to stop the use of anti-
depressants or benzodiazepines were included after two weeks of non-usage. The 
study was approved by the institute’s Ethics Board, and all participants provided 
written informed consent. Of the 200 patients with a primary diagnosis of OCD 
screened for participation, 78 (39%) were initially included in the study (see Fig.1 
for the subject flow chart and Table1 for subject characteristics at baseline). This 
sample contained a heterogeneous presentation of OCD symptoms (see Table2 for 
the baseline PI-R subscale scores). 
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Table 1. Baseline characteristics of study participants
Characteristics CT danger 

(n = 38)
CT responsibility

(n = 40)
Age (years): mean (s.d.)
Gender (male/female): n (%)
Education (1, low; 11 university degree): mean (s.d.) 
Employment status: n (%)

House wife/man
Student
Full-time job
Part-time job
Disability
Unemployed
Otherwise

Religion: n (%)
Catholic
Protestant
Islamic
None
Different

Civil status: n (%)
Married, living together
Unmarried, living together
Single
Divorced
Living with relatives

Medicine use at screening*: n (%)
No use of medication 
Tranquilizers
Antidepressants
Sleep medication
Others

Duration of complaint in months : mean (s.d.)
Padua Inventory Revised Subscales:

 Impulses
 Washing
 Checking
 Rumination
 Precision

Received previous treatment: n (%)
Number of axis I diagnoses: mean (s.d.)

31.41 (8.88)
15/22 (40.5/59.5)

8.54 (1.83)

4(10.8)
5(13.5)
9(24.3)

11(29.7)
2(5.4)
2(5.4)

4(10.8)

25(67.6)
1(2.7)
1(2.7)

10(27.0)
0(0.0)

12(32.4)
8(21.6)

14(37.8)
0(0.0)
3(8.1)

29(78.4)
3(8.1)
3(8.1)
0(0.0)
3(8.1)

80.54(77.42)

4.5(5.0)
12.0(11.4)
17.5(6.7)
22.9(8.7)
7.4(5.1)
13(35.1)
2.50(1.1)

29.86 (10.51)
15/27 (35.7/64.3)

7.90 (1.75)

1(2.4)
18(48.6)
8(19.0)
8(19.0)
2(5.4)
2(5.4)
3(8.1)

33(89.2)
3(7.1)
0(0.0)

5(11.9)
1(2.4)

8(19.0)
13(31.0)
10(23.8)

1(2.4)
10(23.8)

34(80.1)
3(7.1)
2(4.8)
2(4.8)
1(2.4)

71.64 (70.68)

3.9(3.9)
14.8(11.5)
16.1(6.8)
24.3(8.7)
7.3(5.5)
16(38.1)
2.28(0.9)

* Medication was tapered 2 weeks before baseline measurement. 
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Figure 1. Participant Flow Chart 
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Table 2. Treatment integrity check: descriptive data, ICC and significance levels
Measure CT-D (mean/ 

sd)
CT-R 
(mean/ sd)

ICC T-test 
(between conditions)

Court technique
Pie technique
Chance calculations
Thought Challenge Guilt
Thought Challenge Danger
Responsibility (Conjugations)
Guilt (Conjugations)
Danger (Conjugations)
Chance (Conjugations)
Condition Probability Responsibility
Condition Probability Danger

0.00/0.00
0.00/0.00
0.17/0.10
0.00/0.01
0.31/0.13
0.28/0.31
0.11/0.13
0.33/0.37
1.11/0.66
14.8/14.4
76.1/10.2

0.09/0.12
0.19/0.15
0.00/0.00
0.27/0.26
0.01/0.04
1.19/0.89
1.05/1.51
0.13/0.14
0.31/0.82
74.0/20.0
10.3/16.3

0.959
0.891
0.789
0.895
0.710
0.991
0.984
0.918
0.952
0.913
0.908

t -2.41 p=0.04
t -4.02 p<0.01
t 5.12 p<0.01
t -3.26 p=0.01
t 6.64 p<0.001
t -3.04 p=0.01
t -1.97 p=0.08
t 1.55 p=0.15
t 2.35 p=0.03
t -7.70 p<0.001
t 3.41 p<0.01

* mean and sd are per session; only the condition probability responsibility and danger are overall

Participants were randomly assigned to one of two conditions; CT targeting 
overestimations of danger (CT-D; n=38), or CT targeting beliefs of responsibility 
(CT-R; n=40). Randomization occurred after the pre-treatment assessment, and 
was conducted during the therapists’ meetings by two therapists not involved in 
treatment of the patient concerned. One therapist assigned the conditions to heads 
and tails, and the other subsequently tossed the coin visible to all therapists present. 
Both treatments consisted of 12 therapy sessions, and measurements took place 
preceding start of treatment (0 months), immediately after the end of treatment 
(3 months), at one month follow-up (4 months) and at six months follow-up (9 
months). If patients were not recovered after 4 months, they were offered additional 
treatment. 

Treatments in both conditions consisted of 12 weekly individual sessions of 
approximately 1 hour, and were administered according to treatment manuals based 
on CT developed for OCD (Van Oppen & Arntz, 1994; Van Oppen, et al., 1995), 
inspired by Salkovskis (1985; 1989). Negative automatic thoughts addressed in 
therapy differed between the conditions in accordance to their treatment focus. 

In CT-D standard components of CT (keeping a diary, challenging thoughts (e.g. by 
the Socratic dialogue), gathering information and behavioural experiments (Beck, 
1976; Beck, 

Emery & Greenberg, 1985) were directed by the therapist at overestimations of 
danger. Probability calculation was applied as a standard technique (for a more 
elaborate description of treatment techniques see Van Oppen and Arntz, 1994; Van 
Oppen, et al., 1995). Responsibility concerns were not addressed. 
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In CT-R standard components of CT were used and directed at inflated personal 
beliefs of responsibility. Danger estimations were not addressed. Therapy 
commenced from the hypothetical point where the feared catastrophe(s) had 
already happened, and focused on the clients’ responsibility for the hypothetical 
occurrence. Techniques specific for this condition were the ‘pie-technique’ and the 
‘double standard-technique’ (for a more elaborate description see Van Oppen and 
Arntz, 1994). And the ‘court-technique’ which has not been described elsewhere 
and therefore will be discussed in more detail: This technique encompasses a role 
play in which patient and therapist can take the different roles of prosecutor, lawyer 
and judge. The lawyer defends a person (i.e. the patient) who is being accused 
of bringing about one of the patients’ feared situations on purpose. For example, 
for infecting his or her partner with HIV because of public restroom usage. The 
public prosecutor contends the guilt of the accused. The lawyer has to argue the 
innocence of the accused until all arguments of the public prosecutor have been 
refuted. Finally, the patient assumes the role of judge and pronounces the verdict, 
which by then should be one of innocence, out loud, first directed at the fictitious 
accused, than at the patient him or herself. 

The behavioural experiments in both conditions were, in accordance with the study 
of Van Oppen and colleagues (1995), mainly used to test out the empirical basis 
of the dysfunctional assumptions. The experiments did not have to focus on the 
compulsions, or on response- prevention, and they were conducted only once. 
Therefore they could not create the conditions for habituation, and consequently 
resulted in a purely cognitive intervention. 

Treatment adherence was assessed by post-hoc scoring of random selected session 
reports of 10 patients per condition. According to Dutch legislation, patient files 
have to be destroyed after a period of ten years. Consequently, reports were available 
for 71 patients (CT-D: 34, CT-R: 37). Reports were scored by two independent 
raters blind to condition. The number of condition specific and general techniques 
specified to condition, and the count of the words ‘responsibility’, ‘guilt’, ‘danger’, 
‘chance’ and their conjugations were scored. Additionally, a subjective probability 
assessment for each condition (0-100%), and a categorical decision (CT-R/CT-D/
Indecisive) was scored. Important to notice is that at the time of writing, therapists 
were unaware that session reports would be used as treatment integrity check. 

Over 13 years, 31 therapists participated in the present study. They were intensively 
trained in both specialized forms of CT before the start of the study, and their 
skills were assessed by use of role play. They performed a pilot treatment under 
supervision of the last author (A.A.), and in case of sufficient performance they were 
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allowed to enter the study. Therapists were both senior and junior, and provided 
care in both treatment modalities to avoid bias due to individual characteristics. 
Initial senior therapists trained and assessed new therapists entering the protocol. 
Therapists held weekly supervision meetings to discuss problems arisen during the 
therapy sessions. The last author (A.A) supervised these meetings throughout the 
entire research project. 

Sample size
To detect a 30% difference in recovered patients between the two conditions, and 
the corresponding effect size of 0.65 at a two-sided significance level of p=0.05 with 
a power of 80%, a sample size of n=40 per group, 80 patients in total is required. 
Since we applied LOCF, attrition was not included. 

Outcome measures
The primary outcome measures consisted of change in OCD symptoms defined 
with the Padua Inventory Revised (PI-R; Van Oppen, Hoekstra & Emmelkamp, 
1995), the Maudsley Obsessional-Compulsive Inventory (MOCI; Hodgson & 
Rachmann, 1977), the main phobia ratings of the Fear Questionnaire (Marks & 
Mathews, 1979), and performance on an idiosyncratic behavioural test consisting 
of 5 behavioural situations of increasing level of difficulty usually avoided by the 
patient or endured only with compulsions. Situations were specified in cooperation 
with a therapist before randomization. Assessment took place at 0 and 4 months, 
and was executed by a research assistant. Patients were instructed to execute the 
specified action in each situation to the degree that they could tolerate it normally 
and without forcing themselves. It was stated specifically that execution of finishing 
was not obligated. The patient scored beforehand the expected degree of fear and 
the assistant scored in consultation with the patient the degree of experienced fear 
(0=‘totally at ease’; 8=‘totally terrified’). If the patient refused execution beforehand, 
an 8 was scored. Reliability of the behavioural composite measure (the mean of all 
fear ratings) was satisfactory α=0.784.

The secondary outcome measures consisted of questionnaires assessing general 
psychopathology and cognitions: The Symptom Checklist (SCL-90; Derogatis, 
Lipman & Covi, 1973; Arrindell & Ettema, 1981) the Irrational Beliefs Inventory 
(IBI-50; Koopmans, Sanderman, Timmerman & Emmelkamp, 1994), the Fear 
Questionnaire (FQ; Marks & Mathews, 1979) and the Responsibility Questionnaire 
(Rhéaume, Ladouceur, Freeston & Letarte, 1994). The RQ is a semi-idiographic 
instrument measuring a general threat schema and a responsibility schema. It 
consists of 14 situations for which a possible consequence has to be described. 
These consequences are rated on 6 dimensions (severity, probability, influence, 
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pivotal influence, responsibility, relevance) on 9-point Likert scales with dimension 
congruent captions. The severity and probability dimensions represent the general 
threat schema, the influence, pivotal influence and responsibility dimensions the 
responsibility schema. Internal consistency is good (α=0.81). Construct, convergent 
and discriminant validity are good, and test-retest stability is satisfactory (Rhéaume, 
Ladouceur, Freeston & Letarte, 1994; Foa et al., 2002). 

Data-analysis
Statistical analyses were performed using SPSS 15.0 for Windows and the statistical 
package R (R Development Core Team, 2009). Data on a number of outcome 
measures violated the assumption of normal distribution and were consequently 
analysed with the use of robust statistical procedures (Wilcox, 2005). Due to missing 
data, sample size varies to some extent between outcome measures. Intermittent 
missing data were imputed (N=2-5; depending on the measure) by the mean value 
of the previous and subsequent time point. 

Condition effects for the primary measures were investigated using intention to 
treat analyses based on the ‘Last Observation Carried Forward’ (LOCF) method 
for study drop-outs, and study completers analyses. Per protocol analyses were 
carried out with therapy completers defined as study completers who received 
a full 12 session treatment. The data of the primary outcome measures violated 
predominantly the assumptions for parametric testing and were analyzed with 
robust statistical methods (Wilcox, 2005). To investigate within condition effects, a 
percentile bootstrap method for estimating significance for one-sample data was used 
on difference scores. Therapy effect was tested with Wilcox analysis of covariance on 
20% trimmed means with a percentile bootstrap method (Wilcox, 2006). Only the 
difference scores of the behavioural measure were normally distributed and therefore 
analysed with a parametric One Sample T-test. 

A principal component analysis including pre-post measure difference scores of the 
MOCI, PI-R and main phobia ratings of the FQ showed these measures to load on 
a single factor (Eigenvalue and explained variance: 1.930, 48%). Scores on the main 
phobia ratings and the total scores of the PI-R and MOCI were for each participant 
transformed into z-scores (mean and standard deviation was computed for each 
measure across all measurement times). Subsequently a composite measure of OCD 
symptoms was created by averaging the z-scores per measurement time. 

Mean scores were calculated over the 5 behavioural situations for patient and 
research assistant ratings. A principal component analysis including pre-post 
measure difference scores of these mean scores showed them to load on a single 
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factor (Eigenvalue and explained variance: 1.503, 75,2%). Subsequently a composite 
measure was created by averaging patient and research assistant fear ratings per 
measurement time. 

For the secondary measures, except the RQ, only intention-to-treat analyses were 
executed. As the RQ constitutes a measure of condition specific variables it is more 
relevant to examine the therapy completers’ data than the LOCF data. The data of 
the secondary measures violated the assumptions for parametric testing and were 
consequently analyzed with robust statistical methods (Wilcox, 2005). For the RQ 
sum scores were calculated per factor. 

To investigate within condition effects, a percentile bootstrap method for estimating 
significance for one-sample data was used on difference scores. Therapy effect was 
tested with Wilcox analysis of covariance on 20% trimmed means with a percentile 
bootstrap method (Wilcox, 2006). 

Improvement effect sizes were determined for all outcome measures and all time 
points according to Cohen’s d-statistic (Cohen, 1988) calculated from the one 
sample t-statistic (if necessary, estimated from the p-value) of the difference scores. 
The between condition effect sizes were also determined according to Cohen’s d and 
calculated from the Ancova t-statistic (if necessary, estimated from the p-value). The 
percentage of reliably changed patients was determined for the primary outcome 
measures according to the method of Jacobson and Truax (1991): RC=(x2-x1)/SDiff; 
SDiff=√2(SE)²; SE=s1√1-rxx. A reliable change index of RC>1.96 indicates actual 
change at a p<.05 significance level. The reliability of the OCD symptoms composite 
measures was calculated with the formula ryy= 1-(k-Σrii /σ²y) (Nunnally & Bernstein, 
1994). Frequency differences in reliable change between the two conditions were 
tested with Chi-square tests.

Results

Interrater reliability was good to very good on all measures. Both raters classified 
all session reports in the correct condition. Subsequently, the two conditions were 
compared on all variables corrected for the number of sessions described within 
the report (μ=10.2, SD=2.6), with the use of Independent Sample t-tests and Chi-
square tests. The difference between the two conditions in the frequency with which 
the words ‘guilt’ or ‘danger’ were mentioned in the reports was a non-significant 
trend. Inspection of the session reports suggests this is due to the description of 
patients mentioning feelings of both kinds. Nevertheless, the conditions differed 
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significantly (p<0.05) on the mentioning of all the applied therapeutic techniques 
in the expected direction, indicating protocol adherence (Table2).

Differences on pre-treatment variables including age, sex, educational level, duration 
of complaints, medication use, pre-test (composite) questionnaire scores, pre-test 
behavioural composite score and pre-test scores on the secondary measures were 
non-significant and clinically non-relevant between the two groups (Table1). 

Three patients dropped out of CT-D before the 12th session, and eight patients 
out of CT-R, χ² (1; N=78)=2.36, p=0.13. Reasons for therapy termination were 
in CT-D: changed diagnosis (n=2) and no show and not traceable (n=1), and in 
CT-R: crisis (n=1), pregnancy (n=1), lack of motivation (n=2), no show and not 
traceable (n=1), complaint improvement and lack of time (n=2) and the perception 
of treatment as emotionally too burdensome (n=1). 

Outcome measures 
OCD symptoms improved significantly in both treatment modalities and for each 
analysis. Descriptive statistics, p-values and effect sizes are displayed in table 3. 
None of the analyses yielded a significant difference between the CT-D and CT-R 
condition.

Behavioural test achievements improved significantly in both treatment modalities 
and for each analysis as well. Descriptive statistics, p-values and effect sizes are 
displayed in table 3. None of the analyses yielded a significant difference between 
the CT-D and CT-R condition. See figure 2 for the OCD symptoms and behavioural 
composite measures. 

Figure 2: OCD symptoms composite measure; 0, 3, 4 and 9 months, and behavioural composite 
measure; 0 and 4 months
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In the present baseline data set, a replication of study number one of Rhéaume 
and colleagues (1995) confirmed the presence of the two distinct components in 
the items of the Responsibility Questionnaire. A subsequent principal component 
analysis additionally confirmed the two factor structure for highly relevant situations. 
Influence, pivotal influence and responsibility loaded on the first factor (Eigenvalue 
and explained variance: 2.975, 60%) and severity and probability on the second 
factor (Eigenvalue and explained variance: 1.290, 26%). Scores on the danger 
and responsibility factors decreased significantly in both treatment modalities. 
Descriptive data, p-values and effect sizes are displayed in table 3. 

None of the analyses yielded a significant difference between the CT-D and CT-R 
condition.

Scores on the SCL90 and FQ decreased significantly in both treatment modalities, 
the IBI decreased only significantly in the CT-D condition. P-values, effect sizes and 
descriptive data are displayed in table 3. None of the analyses yielded a significant 
difference between the CT-D and CT-R condition.

Within group effect sizes in both conditions were large (all ES>0.84) for both 
primary outcome measures at all measurement times (Table3). The percentage of 
reliably changed patients for the behavioural composite measure at 4 months CT-D 
was: 43% and CT-R: 43%. The percentage of reliably changed patients for the 
OCD symptoms composite measure at 3 and 4 months was CT-D: 40%, 34% and 
CT-R: 35%, 33%. There were no significant differences between the two conditions 
in percentages of reliable change. 

Therapy and study completer’s analyses of the primary outcome measures yielded 
similar results as the ITT analyses. 

Ancillary analyses
We explored whether PI-R baseline subscale scores interacted with condition on 
treatment effects. Ordinal regression analyses yielded no evidence for interactions 
between type of OCD symptoms and condition, all p’s > 0.33
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Discussion 

The present study showed that a treatment target on personal responsibility is as 
efficacious as a treatment target on the overestimation of danger in CT for OCD. 
Only patients free of medication entered the study, providing a pure investigation 
of the CT effects. Patients in both conditions improved significantly on an OCD 
symptoms composite measure, an idiosyncratic behavioural composite measure, 
general psychopathology measures and anxiety related cognition measures. These 
results held for all tests; ITT analyses, study completers and therapy completers’ 
analyses. Ratings by two independent raters demonstrated adherence to the protocols 
as intended. 

Therapy effect sizes were large in both conditions for improvement on OCD 
symptoms and behaviour; percentages of reliably changed patients were more 
modest. Based on visual inspection, OCD symptoms seemed to increase from 3 
to 4 months in CT-R, but there was no significant condition effect at 4 months, 
and after 4 months they decreased again. Based on the present data we can not 
decisively determine whether the decrease from 4 through 9 months represents a 
continued therapy effect or could be addressed to additional treatment. The results 
of the behavioural test at 4 months however do not suggest a possible trend towards 
condition based differentiation, and also the percentages of reliably changed patients 
on both primary outcomes showed no condition effects. 

Dropout rates were quite low in both conditions suggesting the treatments to 
be well tolerable. Inspection of the session reports, as well as the scoring by the 
independent raters showed that many patients reported both the inflated beliefs 
of personal responsibility and overestimations of danger. Some patients clearly 
reported to find the single treatment focus restricting, or to have preferred to be 
included in the other condition, although this was not the case for every patient. 
The results of the RQ showed the responsibility and general threat schema to be 
separate but also intertwined constructs. The improvement on both schemas in 
both conditions suggests their influence to be bi-directional. Viewing both schemas 
as part of the same cognitive factor could explain the results of schema-specific 
techniques changing the entire construct as well, but the present results do not 
support this hypothesis.

Most patients in our sample had a heterogeneous symptom presentation and were 
therefore in our view not classifiable as having a certain subtype of OCD. For that 
reason we conducted no subtype analyses. 
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Our study was powered to detect medium to large effects between the two conditions, 
and therefore we cannot exclude the possibility of a smaller effect. However, one 
can question the clinical relevance of a statistically small condition effect as such 
an effect in the direction of CT-D would not exclude a target on inflated beliefs of 
personal responsibility as a helpful element in OCD treatment. 

The present study has no combined treatment condition, as we were interested in 
the relative efficacy of the two treatment targets compared to each other, and not in 
these targets as treatments by themselves. Nonetheless, we can compare the results 
of the present study to Van Oppen et al. (1995). The CT in their study is in content 
exactly identical to the combination of our two treatment conditions, as we split 
their treatment in two. The only difference lies in time interval as their treatment 
consisted of 16 weekly sessions of 45 min. and ours of 12 weekly sessions of 60 min. 
So a somewhat longer therapy interval, but equal therapy time (720 min.). Their 
effect sizes and percentages of reliably changed patients in CT are substantially 
larger, a difference not explainable only by the longer therapy interval. This suggests 
that the combination of both treatment targets in CT is more effective, than either 
single target. Future studies should investigate this hypothesis in further detail, as 
well as the relative efficacy of these two treatment targets compared to the other 
targets in contemporary CT for OCD. 

The results of the present study can also be discussed within the context of 
common and independent maintaining mechanisms in anxiety disorders and the 
development of transdiagnostic treatments (McManus, Shafran & Cooper, 2010). 
The overestimation of danger is considered a central common characteristic across 
the anxiety disorders (McManus, Shafran & Cooper, 2010), and consequently 
the CT-D techniques are potentially useful for transdiagnostic treatment. Inflated 
beliefs of personal responsibility are considered to be OCD specific (Salkovskis, 
1985; 1989), and the observation of no differential efficacy between CT-D and 
CT-R and the probable superiority of a combined package (Van Oppen, et al., 
1995) suggests that they both have an unique contribution to cognitive treatment 
outcome for OCD. Whether the contribution of CT-R is indeed unique for OCD 
compared to the cognitive treatment of other anxiety disorders cannot be decided 
based on the present results, and should be investigated further. 

Conclusion
This is an initial experimental study on the subject of disentangling a treatment 
target on personal responsibility from a treatment target on the overestimation of 
danger in the cognitive treatment of OCD. It is a first attempt to investigate the 
relative impact of solely targeting inflated beliefs of responsibility compared to 
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overestimations of danger. The present study suggests that the responsibility target 
in CT is equally efficacious to the target of overestimation of danger, which was the 
initial proposed target in the cognitive treatment of OCD. It shows the target on 
inflated beliefs of personal responsibility to be a helpful element in the treatment 
of OCD, and it adds to the research supporting the role of personal feelings of 
responsibility in the maintenance of OCD (Arntz, Voncken & Goosen, 2007). 
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Chapter 6

Effectiveness of cognitive-behavioral 
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and dropout; mega-analysis of 15 
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Abstract

Background
Cognitive-behavioral therapy (CBT) is the gold standard in psychological treatment 
of anxiety disorders. The relative effectiveness of cognitive, behavioral and combined 
therapy among the anxiety disorders is not known. Patient characteristics predictive 
of treatment outcome and dropout are under-investigated. The present study 
investigated treatment effects and predictors of treatment outcome and dropout 
across CBT treatments and anxiety disorders. 

Method
Routinely assessed patient data from patients treated within 15 randomized clinical 
trials (n=865) at our clinical site, comparing CBT, cognitive therapy, behavior 
therapy and non-CBT treatments were analyzed with multilevel analyses. The 
primary outcome measures were general psychopathology and dropout. Measures 
were taken at 0, 3, 4 and 9 months. Putative predictors were all pretreatment patient 
characteristics. 

Results
The combined RCTs intention-to-treat analyses of change in general psychopathology 
indicated superior effects of CBT for anxiety disorder treatment. Dropout rate 
differed among the anxiety disorders (highest in PTSD, lowest in panic disorder), 
and was higher among lower educated. Work level moderated effects of treatment 
type on dropout, with lower levels having lower dropout from non-CBT. Educational 
level, comorbid Axis-I and Axis-II disorder, use of psychoactive medication and the 
interaction of duration of complaints and anxiety disorder predicted the level of 
general psychopathology at all measurements, but not a difference in improvement. 

Conclusions
Anxiety disorders are preferably treated with a full package of CBT, regardless of 
additional patient characteristics. The interaction between type of anxiety disorder 
and treatment should be investigated further, as well as long-term outcomes and 
predictors of these. 
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Introduction 

The effectiveness of cognitive and/or behavioral therapy (CBT) for anxiety disorders 
is well studied (for literature reviews and meta-analyses see e.g. Butler et al., 2006; 
Deacon & Abramowitz, 2004; Hofmann & Smits, 2008; Norton & Price, 2007). 
These types of treatment are considered the gold standard in psychological treatment 
for clinical anxiety disorders. Most of the treatment outcome research is focused on 
a single anxiety disorder, and it is therefore not decisively known whether the effects 
of cognitive and/or behavioral approaches are comparable or different among the 
anxiety disorders. The investigation of the relative effectiveness among cognitive and 
behavioral treatments and the different anxiety disorders is relatively new. Some of 
the aforementioned reviews and meta-analyses made a first step in trying to answer 
the question of relative effectiveness by comparing the results of treatment outcome 
studies across the range of the anxiety disorders.

Deacon & Abramowitz (2004) concluded in their review of meta-analytic findings 
that the amount of available data at that time was too small to evaluate the differential 
effectiveness of CT vs. BT and CBT across the anxiety disorders. Norton & Price 
(2007) conducted a meta-analytic review on one hundred and eight trials of CBT 
across the anxiety disorders. These authors found no differences in treatment effect 
sizes across the span of CBT treatment techniques. No interactions between diagnosis 
and techniques were found, but investigated treatment techniques were not equally 
distributed over the different anxiety disorder diagnoses. Weighted effect sizes 
for the treatment of generalized anxiety disorder (GAD) and posttraumatic stress 
disorder (PTSD) were larger than for social anxiety disorder (SAD). To what extent 
this is explainable by differences in used outcome measures and their sensitivity to 
treatment response remains unclear. Hofmann & Smits (2008) conducted a meta-
analysis on 27 randomized placebo controlled trials of CBT for anxiety disorders. 
CBT treatment effect sizes were larger for acute stress disorder (ASD) compared to 
all other disorders except obsessive-compulsive disorder (OCD). Treatment gain 
was also larger in OCD than in panic disorder (PD). No comparisons were made 
among the different CBT techniques. 

Although these overview-studies confirm the treatment of choice position of CBT, 
and provide some initial comparisons among the different anxiety disorders and 
different treatment techniques, the conclusions that can be drawn from them on 
this last issue are limited. One of the problems with comparing studies in meta-
analysis is that effect sizes are derived from a range of different studies with different 
outcome measures, both disorder specific and non-specific, and that the sensitivity 
of these measures might differ among the different anxiety disorders, making it 
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difficult to reliably compare treatment results among the different disorders. Also, 
many studies included in the overviews did not report intention to treat (ITT) data, 
used combined treatment conditions, did not distinguish PD and panic disorder 
with agoraphobia (PDwA), and had relatively short periods of follow-up. Another 
disadvantage of meta-analysis is that no primary data at person level can be used in 
the analyses. 

Other new approaches to investigate the differential effects of CBT across the 
anxiety disorders have been applied by for example Norton & Barrera (2012), who 
conducted a randomized clinical trial of trans-diagnostic CBT for anxiety disorders. 
These authors found no differential effects of this type of CBT among the different 
anxiety diagnoses and a comparable reduction on the primary outcome measures 
compared to diagnosis-specific CBT. However, the number of participants was 
small (n=46) and this is the only study comparing trans-diagnostic CBT for anxiety 
disorders to diagnosis-specific CBT in a randomized clinical trial (see the systematic 
review of Reinholt & Krogh, 2014). To what extent the effects of trans-diagnostic 
CBT are comparable to diagnosis-specific CBT needs further investigation. Durham 
and colleagues (2005; 2012) combined data of eight RCTs investigating the effects 
of CBT over a number of anxiety disorders (PD, GAD and PTSD). After 2 to14 
years of follow-up, 52% of patients had at least one clinical diagnosis and a minority 
of the cohort (30%) had a very poor outcome, especially if chronic anxiety was 
accompanied by chronic depression (Durham et al., 2012). Only 18% of the sample 
had no or only mild symptoms. These percentages were much less fortunate than 
the outcomes found over the short-term and were comparable among the different 
disorders. 

Another issue of discussion concerning CBT treatment for anxiety disorders apart 
from relative effectiveness is substantiated by the findings of the Durham (2005; 
2012) studies: although CBT is effective in the treatment of anxiety disorders, 
the percentages of patients relieved from their symptoms after treatment suggest 
there is still considerable room for improvement. A substantial proportion of 
patients (around 30%; Durham, 2012) does not respond to treatment with CBT. 
Additionally, percentages of patients dropping out during CBT treatment are 
also high (around 20%; Hofmann & Smits, 2008). One approach to improve the 
outcomes of existing treatments is to investigate the patient characteristics that are 
associated with improvement and dropout, to establish which patients benefit the 
most from treatment. These investigations are another step in trying to answer the 
question which therapy is most effective for which patient with which disorder 
(Paul, 1967).



 Effectiveness of cognitive-behavioral therapy for anxiety disorders and predictor

C
ha

pt
er

 6

121

Although the study of patient characteristics as possible predictors of anxiety disorder 
treatment outcome has gained interest, a number of major reviews show that this 
field of study is plagued by conceptual and methodological problems (Steketee & 
Shapiro, 1995; Keeley et al., 2008; Eskildsen et al., 2010; Schneider et al., 2015). 
In these reviews it is concluded that results of investigated predictors are often 
contradicting; studies employ many different measures of predictors and outcome, 
as well as different definitions of treatment response and different measurement 
times. Additionally, predictors are often investigated in relatively small samples and 
in relative isolation while predictors interact with other variables, and might have 
small but relevant effects. These characteristics of previous prediction studies limit 
the interpretability of findings and the knowledge that can be gained from them. 
Also, most prediction studies focus on one primary diagnosis and certain specific 
treatment elements. Schneider et al. (2015) concluded in their review that the 
existing evidence base is too limited, with too many methodological and sample size 
restrictions to draw reliable conclusions about how to match patients to treatments.

The aim of the present study is to investigate the relative effectiveness of the major 
CBT treatments for anxiety disorders (defined as CT, exposure or their combination) 
across the entire span of anxiety disorder diagnoses (with exclusion of specific phobia 
and acute stress disorder) in a very large dataset (data of 15 RCTs with comparable 
methodology, all conducted at one clinical site). The second aim is to explore the 
possible predictive effects (prescriptive and prognostic; see Fournier et al. 2009 for 
a discussion of prescriptive and prognostic predictors) of pre-treatment patient 
characteristics on treatment outcome and dropout in this aggregated sample. 

Method 

Design
The present study combined routinely assessed patient data collected over the 
past twenty-two years at our clinical site the community mental health Centre in 
Maastricht, The Netherlands, in a so-called mega-analysis (DeRubeis et al., 1999). 
This routinely assessed data are collected from all patients coming into treatment 
at our clinical site. For the purpose of the present study we limited the use of 
these data to data from patients treated within a study protocol. These patients are 
randomized to treatment and consequently missing baseline (putative predictor) 
data can be handled as proposed by White and Thompson (2005). Only data from 
patients treated within a randomized clinical trial (RCT) investigating either a 
cognitive, behavioral or cognitive-behavioral treatment of a DSM-III or DSM-IV 
diagnosed anxiety disorder (except specific/simple phobia) were included. We also 
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included data of patients treated in RCT pilots, ongoing RCTs, and one RCT which 
was prematurely terminated due to lack of participant enrollment. This resulted in 
a sample of routinely assessed data from 15 RCTs (see Table 6). No RCT specific 
data was used. 

The RCTs were similar to each other in methodology. Participants were all SCID-I 
(First et al., 1990; 1996) diagnosed and randomized, and all studies contained 
measurements at 0, 3, 4 and 9 months (except two social phobia protocols which 
had a 12 instead of 9 month measurement). The Symptom-Checklist 90-items 
(SCL-90; Derogatis et al., 1973; Arrindell & Ettema, 1981) was administered in all 
protocols, as well as the SCID-II (First et al., 1994; Weertman et al., 2000), and a 
self-report measure assessing demographic variables, life circumstances and illness 
characteristics. All participants provided written informed consent and all RCT’s 
were approved by the institute’s Ethics Board.

Participants 
Participants (n=865; women n=467, men n=394; mean age=33.34 years) were all 
adults (18-70), with a primary SCID-I diagnosed DSM-III or DSM-IV anxiety 
disorder (SAD n=305; OCD n=146; PDWA n=136; PD n=172; GAD n=39; PTSD 
n=67). 67.3% of the participants was single, 58.5% was unemployed, 36.2% had 
a low education, 68.3% had Axis-comorbidity, 39.5% Axis-II comorbidity and 
14.4% used psychoactive medication. The mean duration of complaints was 86.45 
months (SD=98.5, range 0-600 months), the mean number of previous treatments 
was 0.83 (SD=1.94, range 0-27 treatments). Participants were treated according to 
a research protocol at the academic community mental health center in Maastricht 
between 1990 and 2012. 

Treatments
Treatments were clustered in four domains: 
Cognitive-behavioral therapy (CBT; n=100): included CBT (group and individual) 
and Rational Emotive Therapy combined with Exposure (RETExp). 

Cognitive therapy (CT; n=338): included cognitive therapy (CT; group and 
individual), systematic CT (SCT; group and individual), RET. 

Behavior therapy (BT; n=131): included Exposure (Exp; group and individual), 
Exposure with Response Prevention (ERP), Imaginal Exposure (ImExp), Exposure 
in vivo (ExpVivo), Exposure with rescripting (ExpResc) and Interpersonal Behavior 
Therapy (IBT). 
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Other (n=296): included Interpersonal Psychotherapy (IPT), Task and Concentration 
Training (TCT; group and individual), Applied Relaxation (AR), Focal Analytic 
Therapy (FAT), Social Skills Training (SST), Mindfulness Based Stress Reduction 
(MBSR).

Outcome measure
The 90-item Symptom Checklist (SCL-90; Derogatis et al., 1973; Arrindell & 
Ettema, 1981) assesses recently experienced psychological and physical complaints 
on eight subscales: Fear, agoraphobia, depression, somatic complaints, mistrust and 
interpersonal sensitivity, inadequacy of thought and action, sleeping problems, and 
anger/hostility. The items are rated on a 5-point Likert scale (total score of the 
Dutch version ranges from 90 to 450).

Randomized clinical trials included in the effectiveness and predictor analyses. 

Trial Primary axis I 
diagnosis

Treatments Status of the trial/ 
Reference 

Medication

1 PDWA Interpersonal psychotherapy (IPT) vs. 
cognitive behavioral therapy (CBT)

Vos et al. (2012) Tapered

2 PDWA Mindfulness based stress reduction (MBSR) vs. 
cognitive behavioral therapy (CBT)

Terminated trial Constant

3 PD and GAD Cognitive therapy (CT) vs. applied relaxation Öst Arntz (2002) Constant

4 OCD Exposure with response prevention vs. RET vs. 
ExpwithRP + RET

Hoekstra et al. 
(unpubl. Man.)

Constant

5 OCD CT danger vs. CT responsibility Vos et al. (2012) Tapered

6 PD Interpersonal psychotherapy (IPT) vs. cognitive 
behavioral therapy (CBT)

Vos et al. (in prep.) Tapered

7 PTSD Exposure and rescripting vs. exposure in vivo Arntz et al. (2007) Constant

8 SF Task concentration training vs. applied relaxation Bögels (2006) Constant

9 SF Cognitive therapy vs. focal analytic therapy Bögels et al. (2014) Constant

10 SF Individual mindfulness and concentration training 
vs. individual systematic cognitive therapy

Bögels et al. (in 
prep.)

Tapered

11 SF Interpersonal behavior therapy vs. systematic 
cognitive therapy

Ongoing trial Tapered

12 OCD RET vs. imaginary exposure Ongoing trial Constant

13 PD Cognitive therapy (groep vs. individueel) vs. 
exposure (groep vs. individueel)

Arntz (2003) Tapered

14 SF Social skillstraining vs.cognitive therapy Bögels & Voncken 
(2008)

Constant

15 SF Social skillstraining vs. exposure in vivo Mersch (1995) Constant
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Potential predictors
All potential predictors were measured at baseline before randomization. To limit 
the number of potential predictors and to increase interpretability, the potential 
predictors were all dichotomized and centered. Following the data-analytic approach 
outlined by Fournier et al. (2009), each group in the dichotomy had to comprise 
at least 10% of the sample in each treatment group. Potential predictors were: age 
(dichotomy based on the median: m=32, range=55), sex, being single (yes=unmarried, 
divorced, or widowed, and living alone with no intimate relationship; no=living 
together (married and unmarried), sustainable relationship but not living together, 
living together with parents or others), being religious (yes/no; all religions included), 
educational level (highest education; high/low), work level (highest work level in 
career; high/low), work status (employed at the start of treatment (full- or part-
time) vs. not employed at the start of treatment (housekeeper, student, pensioner, 
non-employed, work-disability, on long-term sick leave), duration of complaint (in 
months; dichotomy based on the median: m=48, range=600), Axis-I comorbidity 
(one or more additional diagnoses on Axis-I; SCID-I diagnosed; yes/no), Axis-II 
comorbidity (diagnosis on Axis-II; SCID-II diagnosed; yes/no), use of psychoactive 
medication (yes/no). Correlations among the predictors were all small (<0.3). 

Data reduction and analyses 
Missing values: Missing values of the potential predictors were handled according 
to the recommendations of White et al. (2005). Missing values were imputed per 
RCT with the trial-specific mean of the concerning variable, meaning in the case of 
dichotomous variables a classification in the corresponding category. An additional 
dichotomous variable was created per potential predictor indicating whether a value 
was missing or not. It was investigated whether these created missing (yes/no) variables 
were predictive of change on the outcome measure by including these variables in the 
main analyses. Missing values on the outcome measure were not imputed.

Outliers and distribution: The SCL-90 data were checked for possible outliers outside 
of the SCL-90 range (data errors). 

Effectiveness analysis: The effectiveness of the different treatments in reducing general 
psychopathology was tested with mixed linear regression modeling, using maximum 
likelihood estimation in SPSS (version 19.0) and including all randomized patients 
for whom at least one measurement was available (intention to treat). There were 
three levels in the mixed model: RCT, patient and measurements (time 0, 3, 4, 9 
months). Outcome differences between RCTs were captured by a random intercept, 
and an unstructured 4x4 covariance matrix for the repeated measures was chosen to 
capture inter-individual differences within trials. 
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The dependent variable was the SCL-90 total score (measured at 0, 3, 4, 9 months). 
Intervention type was represented by three dummy variables: CT vs. Other (CT=1, 
Other=0), BT vs. Other (BT=1, Other=0) and CBT vs. Other (CBT=1 vs. Other=0). 
Time was also represented by three dummy variables: Post (3 months= 1, other=0), 
Fu1 (4 months=1, other=0) and Fu2 (9 months=1, other=0). So “Other” was the 
reference treatment and baseline (month 0) was the reference time point, with 
which all other treatments respectively time points were compared.

A model was built with the predictors Post, Fu1, Fu2, CT, BT, CBT, and the two-
way interactions between time and treatment indicators. Blocks of treatment*time 
effects (e.g. CT*post, CT*fu1, CT*fu2) were tested with a likelihood ratio (LR) 
test. Non-significant blocks were removed from the model until only significant 
blocks remained (a=0.05). Then primary axis-I diagnosis was entered as a categorical 
variable (AxisI) with PTSD as the reference category and a dummy indicator for 
every other diagnosis, and the interactions between AxisI and time were entered. 
Treatment techniques were not equally distributed over the AxisI categories (see Table 
1). AxisI*time effects were tested as a block with a LR test. The resulting final model 
was compared to the final model obtained before entering AxisI with a likelihood 
ratio (LR) test (a=0.05). Between-condition effect sizes were calculated per time 
point by dividing the β of treatment*time by the square root of the unexplained 
outcome variance at that time point (including all randomized patients, intention-
to-treat). Analyses were repeated with CBT as the reference category to allow direct 
comparison of BT and CT with CBT on top of comparison of each of these three 
with the category “Other”. 

Table 1: Type of treatment vs. type of anxiety disorder.

Axis-I

SAD OCD PDWA PD GAD PTSD Total

Condition CBT 0 13 48 39 0 0 100

CT 118 110 22 66 22 0 338

BT 24 23 0 17 0 67 131

Other 163 0 66 50 17 0 296

Total 305 146 136 172 39 67 865
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Predictor analyses: In order to reduce the potential number of predictor variables to 
be examined, we conducted analyses to make a pre-selection of potential predictors 
to be entered in our multiple prediction model. The selected predictors were 
subsequently merged into one predictor model which was reduced stepwise. As a pre-
selection, the following model was developed per potential predictor: the predictor 
itself and its interactions with time, type of treatment, and axis-I diagnoses, and the 
missingness indicator were added to the final model of the effectiveness analyses. 
Non-significant terms involving the predictor were hierarchically excluded from 
the model (first the 3-way interaction predictor x treatment x time, then 2-way 
interactions, then the missing-ness indicator and the predictor itself provided it 
was not involved in any interaction term anymore, using a=0.05, two-tailed in this 
modeling stage). Terms from the final effectiveness model remained in the analyses. 
After this model reduction, the fit of the predictor model was compared to the fit of 
the effectiveness model with a LR test (using a=0.05). As said, this procedure was 
repeated for each potential predictor, giving one final model per predictor.

After this pre-selection per predictor, the final models were merged into one model 
containing all those predictors and their interactions that were part of one of the 
final models. Collinearity was checked by investigating the Variance Inflation Factor 
(VIF) of each model term (Fox, 1997). This merged model was then further reduced 
by excluding non-significant interactions involving a predictor, and then non-
significant predictors not involved in any interaction anymore (a=0.05, two tailed). 
Just as in the predictor pre-selection phase, all terms from the final effectiveness 
model remained in the model. The fit of the final predictor model was compared 
to the fit of the final effectiveness model with a likelihood ratio test (a=0.05). All 
predictive effects at a=0.05 (two tailed) are reported, but only effects at a=0.005 
(two tailed) were interpreted to correct for multiple testing, as 11 potential predictors 
were tested. Maximum likelihood estimation was used in the model reduction phase 
to allow likelihood ratio testing of models against each other, but the final models 
as reported were re-run with restricted maximum likelihood to improve estimation 
of the standard errors (Verbeke & Molenberghs, 2000). 

Dropout analyses: The effect of type of treatment and of diagnosis on dropout was 
investigated with binary logistic regression in SPSS (version 19.0). Dropout (yes/
no) during treatment (0-3 months) was the dependent variable. The primary axis-I 
diagnosis was entered as a categorical variable (AxisI) using indicator coding with 
PTSD as the reference category. Intervention was entered as a categorical variable 
using indicator coding with the category ‘Other’ as the reference category. As before, 
due to the missing of one-third of all possible combinations of type of intervention 
and Axis-I diagnosis, no interaction between these two variables was investigated.
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Potential further predictors of dropout were also investigated with binary logistic 
regression with dropout (yes/no) as the dependent variable. Initially, potential 
predictors and their interactions with type of treatment and axis-I diagnoses were 
investigated per predictor, and non-significant interactions were excluded, followed 
by exclusion of the predictor itself not involved in any interaction anymore and not 
significant itself (a=0.05, two-tailed). Collinearity among potential predictors was 
again checked by investigating their VIFs. The thus selected potential predictors 
of dropout were subsequently merged into a single logistic regression using a 
backward elimination procedure with a significance level of a=0.05. The fit of the 
final prediction model for dropout was tested against the fit of the dropout model 
with treatment and primary axis-I diagnosis as the only predictors, using LR testing 
(a=0.05). Again, all predictive effects at a=0.05 (two tailed) are reported, but only 
effects at a=0.005 (two tailed) were interpreted to correct for multiple testing (11 
tested predictors).

Sensitivity analyses: As it can be debated whether ExpResc and IBT are ‘pure’ BT 
treatments, the effectiveness analysis was repeated after excluding ExpResc and IBT 
from the BT condition (38 patients excluded from the analyses). 

Results

Descriptives 
SCL90 scores were available at 0 months for n=828 (Mean=198.55, SD=60.41), 
at 3 months for n=674 (Mean=162.84, SD=56.19), at 4 months for n=612 
(Mean=159.53, SD=58.32) and at 9 months for n= 346 (Mean=152.47, SD=53.25). 
Baseline scores for the different anxiety disorders were: SF (Mean=184.72, 
SD=56.50), OCD (Mean=208.71, SD=64.93), PDWA (Mean=215.74, SD=64.93), 
PD (Mean=187.84, SD=52.35), GAD (Mean=208.97, SD=48.39), PTSD 
(Mean=227.62, SD= 73.49). There was confounding between anxiety disorder and 
treatment (treatment was not equally distributed across type of anxiety disorder; see 
Table 1). Baseline scores in the treatment conditions were: CBT (Mean=212.59, 
SD=59.87), CT (Mean=195.20, SD=57.39), BT (Mean=205.57, SD=71.70) and 
Other (Mean=194.17, SD=57.52). 

Effectiveness analyses
The final model of the effectiveness analyses is shown in Table 2. The distribution 
of the SCL-90 residual scores fell in the normal range (skewness statistic=0.686, 
SE=0.049; kurtosis statistic=0.357, SE=0.099). The fit of the model including 
AxisI was significantly better than the fit of the model without AxisI (LR-test, χ² = 
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34,588; df = 5, p<0.001) The outcome variation between RCTs (random intercept: 
β=134,12; S.E.=76,24; p=0,079) was completely explained by Axis-I anxiety 
disorder (i.e. the RCT variance became 0 after including primary Axis-I diagnosis). 
As mentioned earlier, there was confounding between type of intervention and 
primary Axis-I diagnosis with one-third of all treatment by diagnosis combinations 
missing (see Table 1). CBT treatment showed in comparison to the reference 
category ‘Other’ a significant effect over time on SCL90 scores. Decrease in SCL90 
scores was significantly larger in CBT treatment. BT and CT treatment showed 
in comparison to ‘Other’ treatments no significantly different effect over time on 
SCL90 scores (see Figure 1). There was no significant difference between the four 
treatments at baseline (see the effects of CBT, CT and BT in Table 2). Axis-I anxiety 
disorder showed only a significant effect at baseline and there was no interaction 
between anxiety disorder and time, so the latter interaction was excluded from the 
final model in Table 2. The between condition effect sizes of CBT vs. Other were at 
3, 4 and 9 months; 0.18; 0.18 and 0.33. 

Repeating the final analysis with CBT instead of Other as the reference category 
showed that the contrast BT vs. CBT was borderline significant at FU1 (p=0.06) 
and significant at FU2 (p=0.02), in favor of CBT. The contrast CT vs. CBT was 
significant at FU2 (p=0.02), also in favor of CBT. The between condition effect sizes 
of change at 3, 4 and 9 months were 0.18, 0.24 and 0.42 for BT vs. CBT; and 0.16, 
0.16 and 0.17 for CT vs. CBT. 

Table 2: Effects of CBT vs. CT and BT, and Axis-I Anxiety disorder over 0, 3, 4 and 9 months 
(results effectiveness model). 
Variable β S.E. p 
Intercept 236.78 10.06 <0.001
CBT 9.38 7.23 0.195
CT -2.51 4.63 0.588
BT -10.53 7.61 0.167
Post -33.49 1.86 <0.001
Fu1 -36.84 1.95 <0.001
Fu2 -43.35 2.39 <0.001
CBT*Post -9.87 5.39 0.067
CBT*Fu1 -10.57 5.67 0.062
CBT*Fu2 -17.91 6.81 0.009
AxisI = SAD -49.44 9.70 <0.001
AxisI = OCD -28.94 9.88 0.003
AxisI = PDWA -24.53 10.89 0.025
AxisI = PD -46.57 9.97 <0.001
AxisI = GAD -24.92 12.64 0.049
AxisI = PTSD (reference category) - - -
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Figure 1: Change in general psychopathology (SCL90 scores) over time per treatment modality 
in the effectiveness model (predicted values SCL-90).

Post-hoc analyses: Based on Table 2 and Figure 1, a post-hoc model was run in 
which the CBT*post, CBT*fu1, and CBT*fu2 treatment*time effects from the final 
model were replaced by a CBT*time effect (time =0,1,2,3), thereby assuming linear 
divergence over time between CBT and all other treatments. This model did not 
fit the data significantly worse than the final model (LR-test, χ² = 2,059; df = 2, 
p>0.30), and did fit significantly better than a model without any treatment*time 
effect (χ² = 5,111; df = 1, p<0.05), thus supporting the post-hoc hypothesis of linear 
divergence between CBT and other treatments over time. 

Pre-treatment predictors of outcome
After data-reduction by testing per predictor, 24 terms (predictors + interactions) 
were added to the effectiveness model. VIF scores of all terms were well below 
10, the highest score was 1.42. After stepwise reduction of this extended model, 
the final prediction model contained 11 predictors and interactions in addition to 
the terms from the effectiveness model. The fit of the final prediction model was 
significantly better than the fit of the effectiveness model at an a=0.001 level (χ² = 
31,264; df =15 p<0.01; see Table 3). 

A number of pre-treatment patient characteristics showed a predictive main effect 
without interaction with time, meaning that the predictive effect of the variable on 
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the SCL-90 was the same at every measurement time: they did not predict change 
over time (i.e. a decrease of symptoms) on the SCL-90. One of these predictors 
interacted with the primary Axis-I disorder (duration of complaints, see Figure 2), 
meaning that the effect of the predictor differed among the anxiety disorders and 
that this effect was maintained (did not change) over time. The effect of duration 
of complaint was especially pronounced in PTSD, with a favorable effect of a short 
duration. 

The other variables with a predictive main effect were: level of education, use of 
psychoactive drugs, and co-morbid Axis-I disorder, with a high education, no drug 
use, and absence of a co-morbid Axis-I disorder (lower SCL-90 scores at every 
measurement time) associated with favorable outcomes (see Figure 3).

The only predictor that interacted with time was presence of Axis-II comorbidity, 
although its significance did not pass the Bonferroni correction (see Table 3). The 
regression weights for Axis-II comorbidity and its interaction with time in Table 
3 indicate an almost 30 points higher SCL90 at baseline in the presence of Axis-
II comorbidity as compared with absence, and a decrease of this difference with 
about 10 points at all other time points. However, because of the predictor selection 
procedure, this result needs cross-validation in a new sample.

Dropout analyses
Of the 865 patients, 171 patients dropped out from treatment (19,8%). See Table 
4 for results of the dropout analysis with treatment and primary Axis-I diagnosis 
as independent variables. Dropout rate was 25,0%; 18,6%; 32,8%; 13,5% for 
respectively CBT, CT, BT and Other. Dropout was significantly higher in CBT 
compared to Other and in BT compared to CT and Other. 



 Effectiveness of cognitive-behavioral therapy for anxiety disorders and predictor

C
ha

pt
er

 6

131

Table 3: Final prediction model of SCL90 scores over time (0, 3, 4 and 9 months). 

Variable β  S.E.  p 

Intercept 250.32 10.12 <0.001

CBT 14.64 6.55 0.026

CT -0.22 4.22 0.958

BT -7.71 6.91 0.265

Post -34.65 1.94 <0.001

Fu1 -38.14 2.04 <0.001

Fu2 -44.43 2.49 <0.001

CBT*Post -10.87 5.37 0.043

CBT*Fu1 -11.62 5.65 0.040

CBT*Fu2 -18.48 6.84 0.007

AxisI = SAD -60.77 9.82 <0.001

AxisI = OCD -39.71 9.87 <0.001

AxisI = PDWA -37.88 10.85 <0.001

AxisI = PD -51.69 10.05 <0.001

AxisI = GAD -49.24 12.12 <0.001

AxisI = PTSD - - -

Educational level -18.96 3.44 <0.001

Co-morbid Axis-I 24.55 3.70 <0.001

Workstatus -6.73 3.40 0.048

Use of psychoactive medication 21.48 4.93 <0.001

Previous Treatment 6.70 3.37 0.047

Co-morbid Axis II 29.45 4.08 <0.001

Co-morbid Axis II * Post -8.78 3.71 0.018

Co-morbid Axis II * Fu1 -9.59 3.91 0.014

Co-morbid Axis II * Fu2 -10.61 4.77 0.027

Duration of complaint 50.43 14.34 <0.001

Duration of complaint * Axis I = SAD -49.98 15.46 0.001

Duration of complaint * Axis I = OCD -37.96 16.25 0.020

Duration of complaint * Axis I = PDWA -53.77 16.92 0.002

Duration of complaint * Axis I = PD -54.64 16.28 0.001

Duration of complaint * Axis I = GAD -50.23 20.74 0.016

Duration of complaint * Axis I = PTSD - - -
Variable coding: Treatment (CBT, CT, BT, Other); Axis-I (SF, OCD, PDWA, PD, GAD, PTSS); Educational 
level (high (0,5), low (-0,5)), Comorbid Axis-I (yes (0,5), no (-0,5)), Work status (high (0,5), low (-0,5)), Use of 
psychoactive medication (yes (0,5), no (-0,5)), Previous treatment (yes (0,5), no (-0,5)), Comorbid Axis-II 
(yes (0,5), no (-0,5)), Duration of complaint (long (0,5), short (-0,5)) 
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Table 4: Logistic regression of dropout (yes/no) on treatment and primary axis I diagnosis
95% CI for OR

Predictor  β S.E. Wald’s χ² df p eβ (OR) Lower Upper
Treatment - - 7.18 3 0.07 - - -
Treat. = CGT .68 .32 4.72 1 0.03 1.98 1.07 3.67
Treat. = CT .54 .24 5.23 1 0.02 1.73 1.08 2.77
Treat. = BT .51 .39 1.71 1 0.19 1.67 .78 3.58
Treat. = Other (ref. cat.) - - - - - - - -
Axis I - - 20.76 5 0.001 - - -
Axis I = SAD -1.34 .44 9.68 1 0.002 .26 .11 .61
Axis I = OCD -1.53 .45 11.71 1 0.001 .22 .09 .52
Axis I = PDWA -.81 .49 2.81 1 0.09 .44 .71 1.15
Axis I = PD -1.61 .46 12.41 1 <0.001 .20 .08 .49
Axis I = GAD -1.44 .62 5.39 1 0.02 .24 .07 .80

Axis I = PTSS (ref. category) - - - - - - - -
Constant -.60 .46 1.70 1 0.19 .55
R2 = .05 (Cox & Schnell), .08 (Nagelkerke); Model χ²(8) = 44.34 p < 0.001; Hosmer & Lemeshow goodness of fit 
test χ²(7) = 2.21 p=0.95.
Variable coding: Treatment (CBT, CT, BT, Other); Axis I (SF, OCD, PDWA, PD, GAD, PTSS).

VIF scores of the predictors were all below 10, the highest score was 1.28. After 
data-reduction by testing per predictor, 16 terms (predictors + interactions) were 
entered into the predictor model which was subsequently reduced by the backward 
procedure. See Table 5 for the results of the final predictor model, which shows an 
interaction of treatment with work level. As a result of this interaction, the ‘main 
effects’ of CBT, CT and BT in Table 5 are the treatment effects on dropout if work 
level is high (reference category). To obtain the treatment effects also for low work 
level, the final model was re-run with low work level as reference category, and the 
resulting effects of treatment and work level for that second run are shown below 
the dotted line in Table 5.

Investigation of the interaction between work level and treatment by looking at the 
regression weights in Table 5 and cross-tabulations (not shown) shows two things. 
First, among patients with a high work level (treatment effects in top half of Table 
5), the dropout is not significantly different between treatments, although there is a 
trend toward lower dropout in CT. More specifically, the dropout rate is 18,6% for 
Other versus 28,2%, 20,0% and 10,4% and 28,2% for BT, CBT, CT respectively. 
Secondly, among patients with a low work level (treatment effects in bottom half of 
Table 5) the dropout is higher in CBT, BT and CT than in the category Other, with 
dropout rates of 12,4% in Other versus 36,0%, 28,1% and 23,5% for BT, CBT, 
CT respectively. 
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Table 5: Logistic regression of dropout (yes/no) on treatment, anxiety disorder and additional 
predictors (final model). 

95% CI for OR
Predictor  β S.E. Wald’s χ² df p eβ (OR) Lower Upper
Work level -.81 .38 4.71 1 0.03 .44 .21 .92
Educational level .63 .22 8.15 1 0.004 1.88 1.22 2.91
Comorbid AxisI -.53 .22 5.97 1 0.02 .59 .39 .90
Treatment - - 3.16 3 - - - -
Treat. = CBT .09 .53 .03 1 0.87 1.09 .38 3.14
Treat. = CT -.67 .46 2.17 1 0.14 .51 .21 1.25
Treat. = BT .12 .56 0.05 1 0.83 1.13 .38 3.39
Treat. = Other (ref. category) - - - - - - - -
Axis I - - 9.21 5 0.10 - - -
Axis I = SF -.92 .46 4.02 1 0.05 .40 .16 .98
Axis I = OCD -1.10 .47 5.44 1 0.02 .33 .13 .84
Axis I = PDWA -.76 .50 2.28 1 0.13 .47 .17 1.26
Axis I = PD -1.23 .47 6.79 1 0.01 .29 .12 .74
Axis I = GAD -.55 .70 .61 1 0.43 .58 .15 2.28
Axis I = PTSS (ref. category) - - - - - - - -
Treatment *Work level - - 9.17 3 0.03 - - -
CBT*Low .81 .64 1.63 1 0.20 2.25 .65 7.83
CT*Low 1.60 .53 9.15 1 0.002 4.93 1.75 13.87
BT*Low .85 .59 2.09 1 0.15 2.33 .73 7.36
Constant -.51 .55 0.86 1 0.35 .60 - -
Work level ,81 ,38 4,71 1 0,03 2,26 1,08 4,71
Treatment 11,02 3 0,01
Treat. = CBT ,90 ,39 5,45 1 0,02 2,46 1,16 5,25
Treat. = CT ,92 ,30 9,45 1 0,002 2,52 1,40 4,54
Treat. = BT ,97 ,46 4,46 1 0,04 2,64 1,07 6,50
Treat. = Other (ref. category)
Treatment *Work level 9,17 3 0,03
CBT*High -,81 ,64 1,63 1 0,20 ,44 ,13 1,55
CT* High -1,6 ,53 9,15 1 0,002 ,20 ,07 ,57
BT* High -,85 ,59 2,09 1 0,15 ,43 ,14 1,35
Constant -1,32 ,54 5,90 1 0,02 ,27
All other effects are the same as for ref. cat.=high.
R2 = .08 (Cox & Schnell), .12 (Nagelkerke); Model χ²(14) = 58.08 p < 0.001; Hosmer & Lemeshow goodness of 
fit test χ²(8) = 4.18 p=0.84. 
Variable coding: Treatment (CBT, CT, BT, Other); Axis I (SF, OCD, PDWA, PD, GAD, PTSS); Work level ((high 
(0), low (1)) & below the striped line (high (1), low (0))); Educational level (high (0), low (1)), Comorbid Axis I 
(yes (1), no (0)). 

The likelihood ratio test of the model in Table 4 against the final predictor model 
in Table 5 shows that the predictor model is significantly better in predicting drop-
out ( χ² = 87,03, df = 6 p<0.001). However, because of the predictor selection 
procedure, this result needs cross-validation in a new sample.
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Sensitivity analyses 
Results of the sensitivity analyses were comparable to the main analyses and are 
therefore not reported. 

Discussion

This study investigated the effectiveness of CBT approaches for the treatment of 
anxiety disorders, and predictors of treatment outcome and dropout, in a mega-
analysis of a large number of RCTs. Change in level of general psychopathology was 
compared among the different anxiety disorders and the different CBT approaches. 
Prescriptive (moderator) and prognostic predictors of change in level of general 
psychopathology and dropout were investigated and compared among the anxiety 
disorders. 

The results of the effectiveness analyses confirm the treatment of choice position 
of CBT for anxiety disorders. The effects of combined CBT over time were more 
pronounced than the effects of the other treatment approaches. Type of anxiety 
disorder was not associated with the amount of improvement that could be 
achieved with treatment, although there was a difference in the level of general 
psychopathology among the disorders. Patients with more severe psychological 
distress had more complaints at the start of treatment, after treatment and at follow 
up, but treatment resulted for these patients in as much improvement over time 
as treatment for patients with less severe psychological distress. Dropout rate was 
predicted by type of anxiety disorder, and patients with PTSD, PDWA or GAD 
dropped-out relatively more. Also type of treatment was associated with dropout 
rate and patients dropped out relatively more in BT and CBT. 

The present study overcame a number of conceptual and methodological problems 
in the field of differential effectiveness and predictor research (e.g. Norton & Price, 
2007; Schneider et al., 2015). In the present study the outcome was a measure of 
change instead of end functioning, this measure was consistent across all RCTs, as 
were the measurement times, intention-to-treat analyses were conducted, a multiple 
prediction approach was applied investigating a range of possible pre-treatment 
predictors, prediction effects could be investigated among the anxiety disorders and 
among the different treatment modalities, and a large sample size was used. 

Most pre-treatment patient characteristics did not seem of influence on the amount 
of improvement in general psychopathology that can be achieved with treatment. 
The factors that predict a higher level of general psychopathology at the time patients 
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come into treatment, do not appear to affect the decline in general psychopathology 
that can be achieved with treatment; except possibly for the presence of a comorbid 
Axis-II disorder which possibly results in more decline in general psychopathology. 
This appears to hold not only on the average, but also per treatment and per anxiety 
disorder as no three-way interaction of predictor with time and treatment, or with 
time and disorder, was found. In other words, none of the investigated pre-treatment 
characteristics seem an indication or contraindication for a certain type of treatment 
for reduction of symptoms of general psychopathology.

A personality disorder was long thought of as affecting treatment results for 
anxiety disorders in a negative manner. The studies by Dreessen et al. (1994) and 
Dreessen & Arntz (1997) showed that although this seems to be the case if one 
investigates end-functioning, the improvement over the course of treatment is no 
different for patients with and without a comorbid personality disorder although 
their pre- and post-treatment levels of complaints are higher. The present study 
(which also includes the Dreessen et al. and Dreessen & Arntz data) confirms and 
extends this finding also for improvement of general psychopathology, and for all 
other anxiety disorders as well. Furthermore, the data suggest there might even be 
a somewhat larger improvement for patients with a co-morbid Axis-II disorder, at 
least short-term, but this needs replication. It should also be kept in mind that these 
patients started with higher levels of psychopathology at baseline. What is certain 
is that patients with a co-morbid personality disorder can benefit as much from the 
treatment of an anxiety disorder over the course of treatment and at least 9 months 
follow-up as patients without a co-morbid personality disorder can, in terms of 
relative decrease of symptoms. 

Dropout from treatment seems related to type of anxiety disorder and to type of 
treatment. Whether type of treatment interacts with type of anxiety disorder we do 
not know, unfortunately, as their interaction could not be tested for reasons given 
before. Work level seems a prescriptive indicator for type of treatment when it comes 
to dropout. Treatments other than CBT, BT and CT seem to diminish the chance of 
dropout for patients with a low work level, while CT treatment seems to diminish 
the chance of dropout for patients with a high work level. However, considering 
the treatment effect size of CBT compared to the other treatment modalities, work 
level should not necessarily be considered an indication for CT (in case of a high 
work level) or for non-CBT treatment (in case of a low work level) over CBT. These 
treatments are merely a possible alternative; dropout may be lower, but treatment 
effect will also be lower. Note that the effect analyses of SCL90 included all dropouts 
without imputing missing values. Taking everything together CBT appears to be 
better than CT, BT and Other on the average, even including dropouts.



Chapter 6

138

The current prediction models should be cross-validated on new, large samples 
because they were constructed by stepwise selection of predictors from a large set 
of candidate predictors, thus increasing the risks of Type I errors due to multiple 
testing and Type II errors due to inflated standard errors arising from correlations 
between predictors. Future research needs to focus additionally on the interaction 
between type of anxiety disorder and type of treatment. Type of treatment then needs 
to be distributed more equally across the anxiety disorders. It is also important to 
investigate the long-term effects of treatment and predictors beyond 9 months after 
the start of treatment. It should also be noted that in the current study sample size 
dropped from 865 to 346 at 9 months. Additionally, the investigated pre-treatment 
patient characteristics explained only a relatively small portion of the variance in 
dropout, so other factors seem to be of relevance. 

In conclusion, the results of the present study emphasize the importance of treating 
an axis-I anxiety disorder, preferably with CBT and regardless of the additional 
characteristics of patients and their symptoms. These characteristics seem of little 
influence on the improvement in psychopathology that can be achieved with 
treatment. Some patient characteristics have an effect on treatment dropout, but 
CBT seems in general the best choice of treatment for anxiety disorders, because 
of its superior effects directly after treatment and in the long term. The differential 
effect of type of treatment needs to be investigated among the different anxiety 
disorders.
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General discussion



Chapter 7

144

In this chapter I will integrate and discuss the results from the different studies 
in this thesis by focusing on a number of (partly) superordinate topics related to 
the general research aims outlined in the introduction of this thesis. The ultimate 
goal on the horizon to which this thesis contributes is the understanding of how 
psychological treatment for anxiety disorders works and the development of 
personalized psychotherapy for anxiety disorders. I will elaborate on the steps that 
the research in this thesis has taken into that direction, on the complexity of both 
the conceptual and methodological challenges on this pathway and the implications 
that the findings in this thesis have for the future directions of the endeavor. 

IPT for anxiety disorders
IPT has a clear rationale for the development and treatment of anxiety disorders. 
The credibility ratings in our studies confirm its relevance for panic disorder 
patients, as the IPT rationale was rated equally credible as the rationale for CBT. 
For depression and bulimia nervosa IPT is a proven effective treatment, but for the 
anxiety disorders the efficacy of IPT is less pronounced (Markowitz et al., 2014). 
Studies on IPT for anxiety disorders are limited, mostly conducted in the treatment 
for SAD, and the results are mixed. In general, open trials have shown effects of 
symptom improvement in IPT, but in most controlled trials IPT fails to outperform 
other psychological treatments and is less effective than CBT in reducing anxiety 
disorder symptoms (Markowitz et al., 2014). 

In our clinical trials for panic disorder with or without agoraphobia, IPT was also 
less effective than CBT in improving the disorders. It seemed especially difficult 
or IPT to breach the avoidance behavior of patients, either panic related or 
agoraphobic avoidance. The lesser effectiveness of IPT in diminishing avoidance 
behavior is in line with the study of Barber & Muenz (1996) who showed that the 
effects of IPT and CT on depressive symptoms in the treatment of major depression 
was moderated by avoidant and obsessive personality styles. In their study IPT 
was more effective in reducing depression for patients with obsessive personality 
characteristics and CT was more effective in reducing depression for patients with 
avoidant personality characteristics. The study of Barber & Muenz (1996) was based 
on two theoretical underpinnings: (1) Beutler & Clarkin’s (1990) matching theory 
and the finding of Beutler et al. (1991) that patients with internalizing coping skills 
such as self-punishing, worrying, undoing behaviors and restricted affect benefited 
more from supportive, self-directed therapy and patients with more externalizing 
coping skills such as acting out and directly avoiding responsibility for their anxiety 
benefited more from CBT; (2) on the ‘theory of opposites’ (Liebowitz, Stone & 
Turkat, 1986) and ‘anticomplementary’ therapist behavior (Kiesler, 1986) according 
to which the ‘cold’ obsessive personality should be met with a warm and trusting 
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manner, introduction of the discussion and expression of affect and avoiding of 
intellectualization (Barber, 1990); and the avoidant personality, who tends to avoid 
feared situations, should be more helped by a treatment that ‘forces’ them to confront 
anxiety-provoking situations. Based on these theoretical assumptions Barber & 
Muenz (1996) hypothesized that obsessive patients would benefit more from IPT 
and avoidant patients more from CT, and their hypotheses were confirmed. 

Anxiety disorders are in general characterized by avoidance behavior, more than 
other psychological disorders, and this might be an explanation for the generally 
lesser effectiveness of IPT for anxiety disorders. Within the anxiety disorders 
themselves the amount of avoidance might also differ, among type of disorder and 
among patients. The pilot study of Lipsitz et al. (2006) and the results of our RCTs, 
seem to suggest that IPT is more effective for panic disorder without agoraphobia 
than for panic disorder with agoraphobia. The latter is by definition characterized by 
more avoidance behavior. On the patient level the amount of avoidance fluctuates 
both in the anxiety symptomatology and in personality characteristics. It could 
be that IPT has a differential effect across anxiety disorder patients depending on 
the level of avoidance they exhibit. This suggestion is hypothetical and needs to 
be investigated. Whether such differential effects might in (some cases) result in 
the same effectiveness as CBT, and in which cases, needs investigation as well. In 
a recent systematic review of treatment moderators for anxiety disorder treatment 
(Schneider, Arch & Wolitzky-Taylor, 2015) the authors concluded on the basis 
of three studies of CBT vs. acceptance and commitment therapy (ACT) that the 
relationship between avoidance level and treatment type is complex. ACT which 
targets experiential avoidance was outperformed in two out of three studies by CBT 
at high levels of avoidance. These findings also lean towards the direction of CBT 
being better in breaching avoidance, but not unequivocal. 

Our RCTs did not find a significant difference in dropout rates between IPT and 
CBT, but there was a non-significant difference (approaching borderline) in the 
direction of less dropout in IPT. Such a non-significant difference has been found 
in more studies on IPT (Markowitz et al., 2014). In our study, due to sample size, 
only medium to large effects of dropout could be detected (as is the case with 
many RCTs). Small differences in dropout can therefore not be ruled out with 
our study design. Additionally, as with effectiveness, dropout in CBT and IPT for 
anxiety disorders might be moderated by patient characteristics. These issues also 
need further clarification. 
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Markowitz et al. (2014) criticized the use of panic attack frequency and an 
idiosyncratic behavioral test as outcome measures in our RCTs as being too CBT 
oriented, thereby pushing the results in the direction of favorability of CBT. We 
hold the opinion that independent of which treatment is applied, the actual panic 
and agoraphobic behavior of a patient is a very important factor to improve by 
treatment, and therefore a necessity to measure -not only by self-report- in treatment 
research. Markowitz et al. (2014) also criticized us, as well as the therapists in our 
study, of having too much allegiance with CBT. Although in general the therapists 
in the studies were less experienced in IPT than CBT, the academic mental health 
center in which the trial took place considers and applies IPT as a standard effective 
treatment for mood and eating disorders. The environment in which the therapists 
worked is not a merely CBT oriented setting. The ratings of randomly selected 
therapy sessions by two independent raters blind to treatment condition reliably 
distinguished CBT treatment sessions from IPT treatment sessions confirming 
that treatments were carried out following the treatment protocols. The original 
goal of the two IPT vs. CBT trials was to challenge the monopoly position of 
CBT as psychological treatment of choice, which is not exactly a very allegiant 
approach. Additionally, important to mention is that the results on the Inventory 
of Interpersonal Problems (IIP), which is most surely an IPT specific measure, did 
not provide support for IPT, and in the panic disorder with agoraphobia trial the 
results indicate even the opposite, as patients in CBT improved significantly on the 
IIP and patients in IPT did not.

For now CBT seems in general the best choice for the treatment of panic disorder 
with and without agoraphobia. But I agree with Markowitz et al. (2014) that IPT 
should at this moment not be ruled out as a possible additional effective treatment 
for anxiety disorders: CBT does not work for every patient, the studies on IPT 
for anxiety disorders are limited, the results are mixed, and the field is in need 
of replication. IPT has been proven effective for mood and eating disorders, and 
research on possible differential effects for different (subgroups of ) anxiety disorder 
patients is lacking.

Mediation of therapy effects of CBT and IPT
In our mediation study of therapy effects we found that both in CBT and IPT 
change in cognitive beliefs was associated with change in avoidance behavior and 
change in fear of fear was related to change in panic attack frequency. Change in 
panic attack frequency and avoidance behavior seemed unrelated to each other and 
change in cognitive beliefs and fear of fear mediated the effect of type of treatment 
on treatment outcome. Changes on these process measures were smaller in IPT 
compared to CBT. Interpersonal functioning improved only in CBT and results 
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suggested that this was a consequence rather than a true mechanism of change in 
CBT. The results of our mediation study suggest that the superior effectiveness of 
CBT over IPT in the treatment of panic disorder with agoraphobia is due to CBT 
targeting the mediation processes more directly than IPT.

The finding that both IPT and CBT seem to have the same mediators of therapy 
effects –cognitive beliefs and fear of fear- is not in line with the theoretical 
underpinnings of these treatments, but is in accordance with other studies on 
mechanisms of change of CBT and IPT in major depression that also found that 
the theoretically proposed mechanisms of change of these treatments do not seem 
to be treatment specific (e.g. Bernecker et al., 2014, Renner et al., 2012, Lemmens 
et al., 2017). Both treatments establish cognitive and interpersonal improvements, 
and these improvements seem related to symptom improvement in both treatments. 
Although interpersonal situations are not the direct focus of CBT treatment, they 
might be involved in the addressed cognitions and behavioral situations, and on the 
other hand maladaptive cognitions and behavior are addressed in the interpersonal 
context of IPT (Bernecker et al., 2014). For example, in panic disorder, CBT might 
address the agoraphobic avoidance of certain social situations or situations for 
which avoidance has social consequences (such as avoiding crowded places), and 
IPT might for example address the avoidance of communication of emotions in 
social situations and indirectly the distorted beliefs that underlay this avoidance. 
Markowitz et al. (2014) also acknowledge that the treatments do overlap.

Recent mechanism studies in the field of anxiety disorders (e.g. Kocovski et al., 
2015; Hedman et al., 2013; Gallagher et al., 2013; Fentz et al., 2013; Calamaras et 
al., 2015; Wilhelm et al., 2014) have focused mainly on CBT treatment, and most 
of them could only establish mediation and no temporal relations between proposed 
mechanisms of change and outcome measures. Consequently, these studies cannot 
provide conclusions about the specificity of mechanisms of change for CBT for 
anxiety disorders or their causal effects. One study of mechanisms of change in group 
CBT vs. individual CT for SAD (Hedman et al, 2013) found partial differences 
in mechanisms, but the authors cannot rule out that these differences are related 
to the group vs. individual format. Another study investigated the mechanisms of 
mindfulness and acceptance-based group therapy (MAGT) and CBT group therapy 
for SAD, and found that cognitive reappraisal had a greater impact on social anxiety 
in CBT than in MAGT (Kocovski et al., 2015). Mindfulness predicted social anxiety 
and social anxiety predicted mindfulness as much in CBT as in MAGT. 
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Mechanisms research is still in its infancy. Establishing mediation is the first step in 
mechanism research, as all mechanisms are mediators in statistical terms (Kraemer 
et al., 2002). But additional establishment of temporal relationships among 
potential mechanisms and symptoms change is essential, as not all mediators are true 
mechanisms (Kazdin, 2007, 2009). Establishing temporal relationships is difficult. 
Most treatment studies ( as our RCT) in which mechanisms of change are investigated 
are not specifically designed to measure mechanism of change. The establishment of 
temporal relationships requires multiple measurements during the course of treatment, 
and these measure are often lacking (Kazdin, 2007, 2009). Another problem in the 
field of mechanism research is that there is no agreement on which statistical methods 
to use for the analyses. Methods range from classical mediation, to regression analyses, 
hierarchical linear modelling, path analyses, etc. We modelled our analyses after a -at 
that moment- recent mechanisms paper of Warmerdam et al. (2010). Other and more 
innovative methods of analyses have been proposed (see MacKinnon 2007). However, 
the results for the few mechanisms of change studies of IPT and CBT (including 
ours) are despite their differences in statistical methods comparable on their non-
specificity. The most recent study (Lemmens et al., 2017.) which used innovative 
advanced statistical methods with latent difference scores, also found no differences in 
mechanisms of change of CBT and IPT for depression, and no temporal relationships. 

The specific tailoring of a research design to the investigation of temporal relationships 
between the potential mechanisms of change and outcomes measures, and the 
investigation of within person components, seems essential for the progression of 
the mechanisms research field. What most studies up to date cannot rule out is the 
possibility that the improvement in symptoms is responsible for the change in proposed 
mechanisms such as cognitions and interpersonal functioning (reversed causation), or 
that other (non-specific) factors are responsible for both symptom improvement and 
improvement in the theoretically proposed mechanisms. Additionally, mechanisms of 
change might be different or exert their effect in a different way for certain (groups 
of ) patients. Another problem with the currently usual approaches with studying 
mechanisms of change was pointed out by DeRubeis et al. (2014a): every ‘real’ 
mechanism of change should have the same relation with the outcome variable 
in every treatment condition, because if the mechanism is causal, the dependent 
variable needs to change if the mechanism changes, for whatever reason it changes. 
Thus the slopes between mechanism and dependent variable should be the same in 
each condition. In treatments who strike the mechanism more, the variance in the 
mechanism will however be larger, the change has to be in the expected direction, 
and more of the variance in the improvement will be explained by the mechanism 
compared to treatments who strike the mechanism less. 
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Differential effectiveness of CBT treatment across the anxiety disorders
CBT is the gold standard for psychological treatment of anxiety disorders. But the 
differential effectiveness among different types of CBT treatments (CT, BT, combined 
CBT) and anxiety disorders is, although some dismantling studies have been conducted 
(e.g. Foa et al., 2005), not well studied. Our study of joint data of 15 randomized 
clinical trials for anxiety disorders indicated that combined CBT resulted in a larger 
reduction of general psychopathology than CT or BT or other psychotherapeutic 
interventions. This confirms the position of treatment of choice of CBT for anxiety 
disorders. General psychopathology might not be a measure of the specific symptoms 
of a certain disorder, but it is an important measure as it assesses a wide range of 
recently experienced psychological and physical complaints: fear, agoraphobia, 
depression, somatic complaints, mistrust and interpersonal sensitivity, inadequacy of 
thought and action, sleeping problems and anger and hostility. It is therefore related 
in a more general way to the situation of the patient than the mere specific main 
symptoms of a disorder and it is a universal measure across (anxiety) disorders. Our 
study showed no difference in dropout among the different treatment modalities. It 
has often been suggested that dropout in CBT is higher than in other treatments. We 
could not confirm that, although the effect of treatment on dropout was borderline 
significant in the direction of less dropout in the non-CBT treatments. The same 
trend towards significance was present in our two RCTs on IPT vs CBT. Possibly 
CBT treatments do have higher dropout rates, but are the effects small, and therefore 
difficult to detect. Many studies have limited power for detecting small effects. Small 
effects do not necessarily have also small clinical relevance. In psychological treatment 
the chance of dropout needs to be weighted with expected clinical improvement from 
a treatment, preferably tailored for each specific patient. 

Dropout was predicted by type of anxiety disorder. Levels of general psychopathology 
differed as well among the anxiety disorders, and this difference was maintained over 
the course of treatment and follow-up (so improvement was equal among the anxiety 
disorders). The anxiety disorders with the highest levels of general psychopathology 
were also the anxiety disorders with the most dropout from treatment. In PTSD 
general psychopathology and dropout were the highest, followed by OCD and 
AGPA. We did not test this but level of general psychopathology might be the 
explaining factor between type of anxiety disorder and dropout. 

We encountered the same problem as other studies before us (e.g. Deacon & Abramowitz, 
2004): treatment modalities were not equally distributed across the anxiety disorders, 
preventing us from investigating interaction effects between type of treatment and 
type of anxiety disorder. This prohibited us from answering the question whether the 
different treatments have diverse effects for the different anxiety disorders. 
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The final measurements in the RCTs took place at 9 months after start of treatment 
(6 months after end of treatment). The improvement of general psychopathology 
continued after the end of treatment and the increase in improvement in CBT 
compared to the other treatments continued as well after end of treatment (meaning 
that the difference between CBT and the other treatments continued to grow after 
treatment) even though after 4 months some patients were offered additional 
treatment, in case it seemed indicated. To what extent the effects continue after 9 
months, or to what extent there is (a difference in) relapse across the treatments or 
anxiety disorders remains to be investigated. Some studies suggest that long-term 
outcomes are less favorable (Durham et al., 2005; 2012). 

Prognostic and prescriptive predictors of treatment outcome of CBT for anxiety 
disorders
The pre-treatment patient characteristics investigated in our predictor study seem of 
little influence on the improvement in general psychopathology that can be achieved 
with CBT. They are predictive of the severity of general psychopathology, before 
treatment, after treatment and at follow-up, but these predictive effects are the same 
at every time point. No differences in improvement of general psychopathology 
over time are predicted. This means that patients regardless of these pretreatment 
characteristics can benefit as much from treatment as any other patient, although the 
beginning and end levels of general psychopathology may differ. At baseline there 
was an interaction between type of anxiety disorder and duration of complaints, 
meaning that for some anxiety disorders a long duration of complaints was more 
associated with higher levels of general psychopathology than for other anxiety 
disorders. Especially in PTSD the levels of general psychopathology were much 
higher for patients with a long duration of complaints than for patients with a short 
duration of complaints. The present results do not say anything about whether 
the relationship of duration of complaints and more general psychopathology is 
causal. But also at this point, treatment of PTSD patients with a long duration 
of complaints resulted in as much improvement of general psychopathology as 
treatment of patients with a short duration; at least for the short-term. Whether 
certain pretreatment factors might have an effect on general psychopathology in the 
long-term, including relapse, we could not investigate. There are some studies that 
suggest certain factors to be predictive of relapse (e.g. Fava et al., 2001).

It is sometimes suggested that a higher severity level of symptomatology leaves more 
room for improvement, and could therefore be associated with larger improvements 
in the course of treatment. A number of studies in our literature review suggested 
symptom severity to be associated with amount of improvement (Mataix-Cols et 
al. 2002; Aaronson et al. 2008; Durham et al. 2005). The results of our multilevel 
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analyses do not confirm these effects. Groups with higher baseline levels of general 
psychopathology did not improve more than groups with lower baseline levels. This 
difference could be due to the fact that these other studies used improvement on 
measures of disorder specific symptoms as outcome, often used the same measure 
as baseline predictor, did not always conduct multivariate analyses and did not use 
hierarchical linear models (without the presumption of linear relationships). 

In our study we found that axis II comorbidity did not negatively affect the 
improvement that can be achieved with anxiety disorder treatment. The same finding 
was reported by Dreessen et al. (1994) and Dreessen & Arntz (1997) on disorder 
specific symptoms in the treatment of anxiety disorders. Our study also includes 
the data of these two studies and showed that the outcome measure of general 
psychopathology showed the same effect on this account as a symptom specific 
outcome measure. Our data even suggested that patients with axis II comorbidity 
can possibly benefit a bit more from treatment in terms of reduction of general 
psychopathology than patients without axis II comorbidity. This finding was after 
correction for multiple testing no longer significant and needs replication before 
any conclusions can be drawn upon it. Nonetheless, the results from our study 
clearly indicate that the long existing idea of detrimental effects of personality 
disorder comorbidity on treatment outcome for anxiety disorders is purely on end 
state functioning, not in the improvement that can be achieved in the course of 
treatment. 

For dropout we could identify one prescriptive variable: Type of treatment interacted 
with work level on dropout. For patients with a low work level the chance of dropout 
was highest in CT and lowest in the non-CBT treatments, and for patients with a 
high work level chance on dropout was lowest in CT and highest in the non-CBT 
treatments. Our prediction model explained only a small portion of the variance in 
dropout, so other factors are of importance for dropout as well. 

A recent systematic review on treatment moderators in CBT for anxiety disorders 
(Schneider et al., 2015) reaches the same conclusion as we did from our literature 
review, namely that few conclusions can be drawn from the current field of 
(prescriptive) predictors for anxiety disorder CBT treatment. Studies are too 
limited, with too many methodological and sample size restrictions to draw reliable 
conclusions from of how to match patients to treatments. Our predictor study was 
a first step in overcoming the methodological and sample size issues in prescriptive 
and prognostic predictor research for psychological treatments of anxiety disorders 
by combining multiple RCTs with comparable methodological designs and the use 
of advanced statistical analyses with hierarchical linear models. But because other 
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methodological sound studies with large enough sample sizes are lacking in this field 
of research, there is no reliable framework available for interpretation of our results. 
Moreover there is a strong need for replication.

To correct p-levels to what extent is an essential question in multivariate predictor 
research. How do we balance the chances on type I and type II errors? On one end 
of the continuum there is the option of no correction at all, on the other end there 
is the option of the strict Bonferroni correction. With the investigation of multiple 
predictors and interactions a strict correction factor quickly increases to such levels 
that the detection of any effect becomes almost impossible. And there is something 
peculiar and contra-intuitive about the correction factors. If one examines a single 
predictor in a dataset, the predictor is regarded an effect at a p-value of 0.05, but 
if one examines two or more predictors in the same dataset, the same predictor, 
with p=0,05, suddenly is not regarded an effect and is not interpreted as such. No 
correction at all, often done in epidemiological research, leaves a heightened chance 
of reporting effects that are actually chance findings (as the dead salmon experiment 
shows in a rather humorous way; Benett et al., 2010). But if prediction research 
is not unquestionably interpreted on the basis of single studies and is validated 
in external samples, chance findings will inevitably be filtered out. Fournier et al. 
(2009) balanced between type I and type II error by first testing clusters of related 
predictors before moving on to testing of the individual predictors in multivariate 
analyses. We opted for univariate selections before multivariate testing, the report 
of all effects at a significance level of 0.05 and a compromise in correction factor for 
the effects to be interpreted: a correction factor based on the number of predictors, 
excluding the tested interaction effects. 

The focus within CT
Our dismantling study of CT for OCD investigated whether two specific foci within 
the technique of cognitive treatment had an effect on treatment outcome. The issue 
of content within treatments is different from the questions which treatments 
and treatment techniques are effective for symptom improvement and what their 
mechanisms of change are. The issue of content is related to the mechanisms debate, 
but the mechanisms debate focuses on which processes and therapeutic procedures 
in treatment are causal to symptom change, and not on which exact content of 
treatment results in symptom change. Treatment content does not have to be equal 
to or run along with processes that are responsible for treatment effects. Different 
treatment contents (similar to different treatment techniques as is discussed in the 
mechanisms of change paragraph) could theoretically have an effect on the same 
mechanism of change. In dismantling research the processes changed by treatment 
(e.g. cognitive beliefs, interpersonal functioning etc.) and the effects they might 
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have on symptom change are not necessarily addressed. In our study the specific 
content of the challenged maladaptive cognitive beliefs in CT treatment and the 
effects these different foci have on symptom change was investigated. CT for OCD 
contains both a theoretically proposed focus on overestimation of danger and a 
theoretically proposed focus on overestimation of responsibility (Van Oppen et 
al., 1995 ). Our study dismantled this treatment in two separate experimental 
conditions. The results show that both treatment foci result in comparable treatment 
effects and these effects are half the size of the effects of the combined treatment in 
the Van Oppen et al. (1995) study. This suggests that both treatment foci contribute 
to symptom improvement in CT for OCD.

The results of our study show that besides establishing the effectiveness of certain 
treatment techniques for certain disorders, it is important to address the right 
content within the effective techniques. In the case of CT this is the pivotal distorted 
belief with content that is related to the disorder symptomatology. If we relate these 
findings to the mechanisms of change debate, it means either that addressing the 
overestimation of danger and the overestimation of responsibility both contribute 
to the same mechanism(s) of change, or that they address separate mechanisms of 
change that both contribute equally to symptom change in OCD. The theoretical 
assumption is that focusing on correcting overestimation of danger exerts effects on 
change in OCD symptoms through change of distorted beliefs about danger and 
focusing on correcting overestimation of responsibility through change of distorted 
beliefs about responsibility. The results of our study showed however that both types 
of beliefs changed in both conditions suggesting that both schemas are part of the 
same cognitive factor. To what extent it is necessary to address both foci (equally) 
for all patients or whether differentiation and tailoring to the specific need of the 
patient will enhance treatment outcome needs further clarification. 

Personalized psychotherapy research
The endeavor of trying to clarify the process of psychological treatment and trying 
to develop a prescription of what works for which patient in which situation is a 
journey through a maze of challenges. In psychological treatment, many factors on 
different terrains are of possible influence on the outcome of treatment, and the effects 
of these factors do not need to be straightforward. There is the type of disorder for 
which the patient seeks treatment. This disorder belongs to a certain classification, 
e.g. anxiety disorder. Within this general classification there are different types of 
disorders, and additionally within the different types there are possible subtypes, 
different symptoms and different expressions of symptoms. These might be correlated 
or have causal effects on each other. There are underlying and accompanying processes 
to these psychological complaints. These can be disorder specific (e.g. panic related 
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cognitions), or more general (e.g. interpersonal problems); they can be cognitive, 
emotional, interpersonal, behavioral, or a combination of these. They can be causes or 
effects or both or only correlates, and they can mediate between symptoms, like the 
fear of a panic attack might mediate between the actual panic attack and agoraphobic 
avoidance. Besides the psychological problems a patient seeks treatment for, the patient 
has many more other characteristics, such as presence or absence of comorbidity of 
psychological and personality problems, demographic characteristics, personality 
characteristics, social characteristics etc. These characteristics can be viewed in general 
classifications (comorbidity vs. no comorbidity) or more specific classifications (the 
specific type or combination of certain comorbid disorders or symptoms), categorical 
or more continuous. Defining treatment is as complex. Treatment belongs to a certain 
type of treatment (CBT or IPT), contains within this treatment different specific and 
non-specific techniques and processes, and within techniques different content that 
can be addressed. There is also the therapist, the characteristics of the therapist and 
the interaction with the patient. All these characteristics of the patient, the disorder, 
the treatment and the therapist might be involved and interact with each other on the 
outcome of the treatment (Huibers, 2018). And these effects do not have to be linear, 
do not have to be same at different time points during treatment and follow-up, 
might differ in subgroups of patients and even on the individual level. Definition and 
measurement of outcome is debatable and long-term results can potentially be related 
to different factors or in a different way than short-term outcome. 

The research on disentangling this web is plagued by many methodological difficulties. 
To investigate relative effectiveness, multiple predictors, mechanisms of change, and 
interactions among multiple factors, sample sizes need to be (very) large. This is 
difficult in therapy research, let alone for long-term therapy outcome research, but 
studies combining data from multiple randomized trials and multi-center trials are a 
way to increase sample size and thereby statistical power in treatment studies. Causality 
in mechanisms of change is also difficult to determine, but for this studies specifically 
designed for mechanism research with multiple measurement points during treatment 
might help to detect temporal and causal relationships . Determining which treatment, 
specifically tailored (or not), with what treatment techniques and treatment content, 
for which patient with which disorder and delivered by which therapist, can be based 
on the integration of the results of effectiveness, predictor, moderator, therapy content 
and experimental mechanisms research. 

Methodological considerations
The studies in this thesis had many methodological strengths. First of all, the 
RCTs were all conducted in a clinical practice setting and the studies were more 
effectiveness studies than pure efficacy studies. Idiosyncratic outcome measures, 



General Discussion

C
ha

pt
er

 7

155

not only self-report, but also specifically designed behavioral measures were used 
allowing us to draw conclusions about the amount of change in expressions of 
symptoms and actual disorder related behaviors that were specifically relevant for 
each specific patient. Innovative non-parametric methods of statistical analyses were 
used such as Wilcox Ancova (Wilcox, 2005), with which very skewed data –that is 
often present in clinical research- can be reliably analysed.. Mediation of therapy 
effects was investigated both in CBT and IPT allowing for comparison among 
active psychological treatments. Additionally, the effects of different types of CBT 
treatments and predictors of treatment outcome were investigated in a very large 
sample of combined RCTs with comparable methodology and the same outcome 
measures across the anxiety disorders (both general psychopathology and dropout). 
This increased statistical power and allowed us to compare effects among anxiety 
disorders and treatments. Predictors were investigated with an outcome measure 
of change instead of end functioning, because end functioning is often related to 
functioning before start of treatment and does not give an indication of the amount 
of improvement that can be achieved with treatment. For the analyses, hierarchical 
linear modelling with an unstructured covariance matrix was used, because this 
technique can deal with combined RCT data and does not pre-define the type of 
investigated effects (whether they are linear, quadratic, or else). Predictive effects 
were investigated multivariate to control for proxy effects among predictors. First 
prescriptive predictors (moderators) were tested followed by prognostic predictors, 
which is important because some variables are predictive in general while for others 
their predictive effects depend on the type of treatment that is delivered. For the 
moderator effects post hoc tests were conducted. Disorder specific differences were 
investigated with interactions between type of anxiety disorder and predictors, 
because predictive effects can possibly depend on type of anxiety disorder as well. 

Our studies also had a number of limitations. None of the RCTs had measurements 
after 9 months and therefore long-term effects could not be investigated. 
Additionally, therapists had more experience with CBT than IPT which could have 
affected the results of our RCTs, although we believe that this influence was limited, 
as I stated earlier. Also the differential effectiveness of CBT treatments across the 
anxiety disorders could not be investigated, preventing us from drawing conclusions 
about whether CBT, CT and BT have different effects for different anxiety disorders 
or not. Furthermore, no disorder specific symptom measures were included in the 
effectiveness and predictor research.. While we could draw conclusions about the 
effects on patients’ general state of psychopathology, we could not draw conclusions 
about the effects on the specific anxiety symptoms. No replication of the predictor 
models was tested within the study, and these models need replication before any 
definite conclusions can be drawn. Additionally, predictors were dichotomized for 
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reasons of interpretation, but this limits the information and the variance within 
a predictor, so for example only comorbidity ‘yes vs. no’ was investigated and not 
the effects of specific comorbidities. Also, due to reasons of limiting the number of 
investigated comparisons and lacking specific hypotheses in this area, no interactions 
among the predictors were investigated although these could possibly be relevant for 
clinical practice. The design of the RCT in the mediation study was not specifically 
intended for mechanisms research and as a result, no temporal relations among 
processes during treatment could be investigated. Also, mediation effects were 
investigated on group basis, no within person component was tested and no latent 
difference scores were used. These techniques could however contribute to more 
sophisticated analyses of potential mechanisms of change. Finally, our studies were 
powered to detect medium to large effects, not small effects, though small effects can 
however be clinically significant. 

Taken together, the methodological strengths of the studies in this thesis ensure that 
the studies and their results contribute to the building of knowledge and further 
development of the research field. The same is true for the knowledge gained about 
the methodological limitations of these studies, as these can guide future research as 
well. The studies in this thesis are among those taking first steps into the direction 
of more personalized psychotherapy for the anxiety disorders and contribute to the 
development of the field, despite the absence of final conclusions. 

Clinical implications
In general CBT is the preferred psychological treatment for anxiety disorders. 
Individual patient characteristics do not provide contra-indications for CBT. 
For patients with a low work-level (which is likely a proxy for cognitive abilities, 
more so than educational level) it seems advisable to focus more on the behavioral 
component and less on the cognitive component of CBT to diminish the chance on 
dropout. Or sometimes even the choice for a non-CBT treatment could be made 
if the chance on dropout is likely considerable. For patients with interpersonal 
problems, CBT seems a good option because also in CBT interpersonal functioning 
seems to improve. Some groups of patients will have a higher pretreatment baseline 
of psychopathology severity and will maintain this higher level compared to other 
groups, but they will benefit as much from treatment. For achieving actual change 
in panic attack frequency, panic and agoraphobia related behaviors and improving 
interpersonal functioning for panic and agoraphobia patients, IPT does not seem 
a good choice in general. In CT for OCD it is important to focus both on the 
overestimation of danger as well as the overestimation of responsibility. 
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Future investigations
The investigation of IPT as an alternative effective treatment besides CBT for panic 
disorder with and without agoraphobia needs further research with a differentiation 
among patients. The moderating effects of avoidant and obsessive personality 
characteristics and being single or not (Barber & Muenz, 1996) and the amount 
of exhibited experiential and behavioral avoidance should be studied. Preferably 
studies should be powered to detect small effects because of the analyses of dropout. 
For the investigation of the mechanisms of change, studies need to be specifically 
designed for mechanisms research with sufficient measurements during the course 
of treatment. Mechanisms ought be studied using a within person component and 
appropriate statistical methods. Besides the theoretically proposed mechanism 
of change more general processes such as the therapeutic relationship should be 
included in the analyses. 

The future investigation of treatment foci within CT for OCD ought to be expanded 
to the other treatment foci within the modern procedure of this treatment such 
as perfectionism. Besides investigating the contributions of the foci to treatment 
results, it should also be explored whether the combinations of these foci are a 
necessary prerequisite for each patient, or whether tailoring of the foci to the 
patient’s needs might improve treatment outcome. 

The investigation of relative efficacy of CBT treatments among anxiety disorders 
and predictor research of therapy outcome needs either (multi-centre) studies with 
very large sample sizes, or the gathering of RCTs with relevant methodology until 
all treatment type vs. disorder combinations are present in the data. Investigations 
should be extended to symptom specific outcome measures and supplementary 
and more detailed predictors and interactions ought be studied. For the validation 
of predictor research multiple large samples are needed and long-term effects of 
treatments (incl. relapse effects) should be examined. Studies need to focus on 
investigating moderating, mediating and predictive effects of specific theoretically 
proposed factors. Therapy theory relevant moderators such as level of dysfunctional 
cognitive beliefs need to be explored. Analyses should be conducted multivariately 
and the specificity between treatments needs to be studied.

Future research needs to focus on the further development of personalized 
psychotherapy for anxiety disorders. Barber & Muenz (1996) proposed a matching 
method of calculating a score for each patient on a matching factor for different 
treatments. More recently DeRubeis et al. (2014b) elaborated further on their effort 
by developing a Personalized Advantage Index (PAI) that transforms predictive 
information into actionable recommendations on the basis of an algorithm, 
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to determine which one of two therapies will lead to optimal outcomes for the 
individual patient. Huibers et al. (2015) replicated the PAI approach, and found 
that for many depressed patients it matters a great deal whether they receive CBT or 
IPT, despite the equal effectiveness of both therapies on average. Possibly, treatment 
selection algorithms such as the PAI approach might help to select the psychological 
treatment that is best for a given individual, but the utility of such algorithms needs 
to be validated. 
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The present thesis describes the results of a number of studies conducted in everyday 
clinical practice investigating: 1) the effectiveness of CBT compared to IPT for the 
treatment of panic disorder with agoraphobia, 2) the effectiveness of CBT compared 
to IPT for the treatment of panic disorder without agoraphobia, 3) mediation of 
therapy effects of CBT vs. IPT for panic disorder with agoraphobia, 4) the relative 
effectiveness of a treatment focus on the overestimation of danger versus a treatment 
focus on the overestimation of responsibility in CT for OCD, 5) the effectiveness 
and dropout rates of different types of CBT (CT, BT and combined CBT) among 
the different anxiety disorders, 6) the predictive effects of pre-treatment patient 
characteristics on improvement of general psychopathology in treatment and 
treatment dropout in the different types of CBT among the different anxiety 
disorders. 

This valorization addendum reviews the scientific, clinical, societal and economical 
value of these studies the target groups for whom the results of these studies might 
be relevant, the innovative aspects of the studies, resulting activities and products as 
well as examples of achieved and future valorization. 

Societal and economical relevance of this dissertation
As discussed in the introduction of this dissertation, the prevalence of anxiety 
disorders in the general population is high (Somers et al., 2006). The life-time 
prevalence in The Netherlands of an anxiety disorder is 18.2 to 21% of the general 
population (De Graaf, ten Have & van Donsselaer, 2010). And if it is left untreated, 
the course of an anxiety disorder tends to be chronic (Yonkers et al., 2003; Skoog 
& Skoog, 1999). Not only do anxiety disorders cause a lot of individual and social 
burden, the economic costs of anxiety disorders are also huge. As a study by DuPont 
et al. (1996) shows, the direct and indirect costs of anxiety disorder in the US in 
the 1990’s were $46.6 billion (31.5% of total expenditures for mental illness). Most 
of these costs (75%) were due to lost or reduced productivity. The costs in the 
Netherlands are probably proportionally comparable. 

Psychological treatments, especially CBT, have shown to be effective in treating 
anxiety disorders (Barlow, 1988; 2002), but not for everyone, and especially not for 
everyone in the long term (Brown & Barlow, 1995; Mörtberg, Clark & Bejerota, 
2011; Borges et al., 2011; Konnopka et al., 2009; Olatunji, Cisler & Deacon, 2010). 
Dropout, non-response and relapse are responsible for the considerable percentage 
of patients who are not relieved (enough) from their anxiety disorder symptoms 
with psychological treatment. 
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To reduce the individual, social and economic burden of anxiety disorders, it is 
important to increase effectiveness rates - short- and long term - of psychological 
treatments for anxiety disorders. Investigating which specific aspects in psychological 
treatment are responsible for change in symptoms by which mechanisms, and 
which pretreatment patient characteristics are predictive of treatment outcome 
and dropout, as well as investigating a range of treatments and techniques that are 
effective to have alternatives, can provide a significant contribution to this goal. 
Treatments can be tailored to the active ingredients and if applicable additionally 
to a person’s characteristics and subsequent needs. The results of the present thesis 
contribute to this goal in a number of ways as is discussed in the next paragraph. 

Clinical innovation and value
The results of this dissertation contribute to the further development of psychological 
treatment for anxiety disorders. They show that in the cognitive treatment of OCD the 
focus on overestimation of personal responsibility can provide an important contribution 
to treatment outcome, and should therefore be included in the CT protocol for OCD. 
Results show that CBT is the preferred treatment for anxiety disorders regardless of 
patient characteristics and taking dropout rates into account. Additional insight is 
provided in predictors of change in symptomatology and dropout in the treatment 
of anxiety disorders. Patients with high levels of symptomatology, severe disorders or 
much comorbidity, though having higher levels of symptomatology compared to other 
patients, benefit as much from treatment in the sense of the amount of decrease of 
symptoms. Work level is a factor to take into account with respect to dropout with 
different effects in different types of psychological treatment. IPT does have beneficial 
effects on panic disorder symptoms, but CBT is more effective and therefore the 
preferable treatment. The results contribute to more insight in the interrelations of 
different symptoms and change in these symptoms in panic disorder and agoraphobia, 
and also how these interrelations and change compare between CBT and IPT. All these 
findings are contributing steps towards tailoring treatments to patients and developing 
personalized medicine that heightens the chance of achieving clinically significant 
improvement in anxiety disorder symptoms with psychological treatment.

Scientific innovation and value
The studies in this dissertation are in multiple ways innovative, both in content of 
the research as well as methodological features, contributing to the progression of 
clinical practice and the research field. This dissertation contributes to the further 
development of the methodology of mechanisms of change research, predictor 
research and randomized clinical trials (behavioral outcome measure). It contributes 
to the fields of anxiety disorder research, clinical treatment research, mechanisms of 
change research and personalized medicine research. 
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Target groups for the results of this thesis
The investigations in this thesis and their results are relevant to a number of target 
groups. First of all, to researchers in the field of anxiety disorder treatments, 
mechanisms of change, IPT research, predictor research and personalized medicine 
because these results contribute to a further understanding of what works in 
psychological treatment of anxiety disorders, for whom and how. The results are also 
relevant to therapists and health care managers and anxiety disorder patients and 
their families, as they contribute to the further development of optimal psychological 
treatment for anxiety disorders. The findings are also relevant for society in general 
as they might eventually contribute to the reduction of the economic and societal 
burden of anxiety disorders. 

Activities and products
A number of activities and products can result from the studies in this thesis. First 
of all, as the findings in this thesis provide clear indications about the effectiveness 
of CBT, CT, BT, IPT and other psychological treatments for anxiety disorders, 
they can be used in the decisions about recommendations of treatments in the 
multi-disciplinary guidelines for anxiety disorders. Secondly, a number of specific 
treatment protocols and measurement instruments, such as the IPT protocol for 
panic disorder, the adapted version of the CSPRS-6 and the idiosyncratic behavioral 
measurements, have been developed for the studies in this thesis. They can be used 
both by researchers and clinical practitioners. Although based on the present thesis it 
is too soon to draw definite conclusions about predictors of treatment outcome and 
mechanisms of change in CBT and IPT treatments for anxiety disorders the results 
of this thesis might eventually be used to optimize anxiety disorder treatments and 
to develop more specific and detailed recommendations for personalized treatment. 

Implementation and dissemination of research findings
The fact that that all treatment research in this thesis was conducted in a community 
mental health center (Virenze-Riagg Maastricht), means that the investigated 
practices and the results from this thesis can find a fast path to treatments outside the 
context of a randomized clinical trial. Many therapists working at the community 
mental health center were involved in the studies, giving treatment according to 
the treatment protocols and participating in the study intervision groups. There 
were also many researchers working as a therapist as well, being also involved in 
the intervision groups. The results of the studies were presented in a number of 
lectures given at the community mental health center. Additionally, the findings 
of the studies were presented at several practically oriented conferences for both 
researchers and clinical practitioners. Also a symposium about mechanisms of 
change in psychological treatment was organized at a conference for members of the 
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Dutch Association for Behavioral and Cognitive therapies (VGCt). A publication 
about IPT for panic disorder was written for a handbook for therapists, as well as 
a number of scientific publications. The study on CBT vs. IPT for panic disorder 
has already been picked up both in the academic community and beyond, as this 
study is discussed both in scientific (review) articles (e.g. Frank, Ritchey, Levenson, 
2014; Markowitz, Lipsitz & Milrod, 2014), a number of clinical handbooks (e.g. 
Bandelow et al., 2014; Barlow, 2014; Nathan & Gorman, 2015; Wampold & Imel, 
2015) and in online publications and blogs. 
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Anxiety disorders are one of the most prevalent mental health problems. The course 
of an anxiety disorder tends to be chronic if it is left untreated. The duration of 
complaints can be years, even decades. Comorbidity rates in patients with an 
anxiety disorder are very high. Cognitive behavioral treatment (CBT) techniques are 
considered the gold-standard in psychological treatment for anxiety disorders. The 
efficacy and effectiveness of cognitive-behavioral treatments have been studied in 
numerous randomized controlled or clinical trials (RCT’s) and uncontrolled trials. 
The results of these studies show convincingly that patients with an anxiety disorder 
can be successfully treated with cognitive and behavioral techniques. Although the 
short-term efficacy of CBT treatments for anxiety disorders is impressive, CBT is 
not a panacea. A considerable number of patients is (in the long-term) not relieved 
from their symptoms by treatment with CBT, due to treatment dropout, non-
response and symptom relapse. Studies in this area are plagued by conceptual and 
methodological problems, which limits the conclusions that can be drawn from them. 
The main purpose of the present thesis is to contribute to the study of anxiety disorder 
treatment beyond the point of proven effectiveness of CBT: To contribute to further 
clarification of the issues of mechanisms of change of CBT, predictors of outcome 
of CBT, dismantling of CBT treatment, the relative effectiveness among cognitive 
therapie (CT), behavioral therapy (BT) and combined CBT treatments, and the 
investigation of IPT as a possible additional effective treatment for anxiety disorders 
besides CBT. This summary gives a short overview of each chapter in the thesis. 

In the general introduction in chapter 1 definitions of anxiety disorders, CBT and 
IPT are provided. The clinical expression and prevalence of anxiety disorders is 
discussed as well as CBT and the possibility of IPT treatment of anxiety disorders. 
Limitations of CBT treatment and CBT treatment research are discussed and the 
concepts of predictors of outcome and mechanisms of change are introduced. 

Chapter 2 presents a randomized clinical trial of IPT vs. CBT in the treatment 
of panic disorder with agoraphobia. The effectiveness of these treatments was 
investigated in ninety-one adult patients with a primary diagnosis of DSM-III or 
DSM-IV panic disorder with agoraphobia. Primary outcomes were panic attack 
frequency and an idiosyncratic behavioral test. Secondary outcomes were panic 
and agoraphobia severity, panic-related cognitions, interpersonal functioning and 
general psychopathology. Measures were taken at 0, 3 and 4 months (baseline, end 
of treatment, and follow-up). Intention-to-treat analyses on the primary outcomes 
indicated the superior effects of CBT for the treatment of a panic disorder with 
agoraphobia. Per-protocol analyses emphasized the differences between the 
treatments, and yielded larger effect sizes. Reductions in the secondary outcomes 
were equal for both treatments, except for agoraphobic complaints and behavior, 
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and the credibility ratings of negative interpretations of bodily sensations, all of 
which decreased more in CBT. The results indicate that CBT is the treatment of 
preference for panic disorder with agoraphobia over IPT. 

In chapter 3 a study on the mediation of therapy effects of CBT vs. IPT treatment 
for panic disorder with agoraphobia is discussed. Symptom change in CBT is 
thought to result from change in the conditioned anxiety response and maladaptive 
cognitions, change in IPT through change in interpersonal functioning. However, in 
the clinical trial described in chapter 2, CBT was more effective than IPT. The aim of 
the study in the present chapter was to explore what mediated this condition effect 
between CBT and IPT: fear of fear, cognitive beliefs or interpersonal functioning. 
Outcome measures were change in panic attack frequency and avoidance behaviour. 
Classical mediation analyses, the Sobel test, per protocol regression analyses, and 
investigated temporal relationships between change during and after treatment 
were conducted. Change in CBT was larger compared to change in IPT for all 
potential mediators (including interpersonal functioning) and outcome measures. 
Change in fear of fear was the main mediator between condition effect and change 
in panic attack frequency, and change in cognitive beliefs was the main mediator 
between condition effect and change in avoidance behaviour, both in CBT and IPT. 
Additionally, change in panic attack frequency and avoidance behaviour seemed 
unrelated to each other. No temporal relationships could be identified. Mediating 
effects seem to be similar in CBT and IPT, and are in line with the theoretical 
underpinnings of CBT. 

Chapter 4 contains the description of the results of a randomized clinical trial of 
IPT vs. CBT in the treatment of panic disorder without agoraphobia. Seventy adult 
patients with a primary diagnosis of DSM-III or DSM-IV panic disorder without 
agoraphobia were randomized. Primary outcomes were panic attack frequency and an 
idiosyncratic behavioral test. Secondary outcomes were panic severity, panic-related 
cognitions, interpersonal functioning and general psychopathology. Measures were 
taken at 0, 3 and 4 months (baseline, end of treatment, and follow-up). Intention-
to-treat analyses on the primary outcome measures indicated a superior effect of 
CBT on improvement of panic-related behavior, panic attack frequency reduced 
equally in both treatments. Also reductions in the secondary outcomes were equal 
for both treatments, except for the credibility ratings of negative interpretations 
of bodily sensations which decreased more in CBT. Although the results of IPT 
seem somewhat more favorable than in the panic disorder with agoraphobia trial 
(Chapter 2), the results nevertheless suggest that CBT is superior as a treatment for 
panic disorder without agoraphobia.
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In chapter 5 an experimental study on the relative efficacy of CT targeted on 
inflated beliefs of responsibility (CT-R) versus CT targeted on overestimations of 
danger (CT-D) in the treatment of DSM-III/DSM-IV obsessive compulsive disorder 
(OCD) with overt compulsions is discussed. Seventy-eight patients were randomized 
over CT-R and CT-D. Outcomes were change in OCD symptoms and behaviour, 
cognitions and general psychopathology. Measures were taken at 0, 3 and 4 months 
(baseline, end of treatment, and follow-up). Therapy effect sizes were large in both 
conditions for improvement on OCD symptoms as well as OCD related behaviour. 
Dropout rates were quite low in both conditions suggesting the treatments to be 
well tolerable. Both treatment targets had efficacious elements in CT for OCD and 
equivalent value for treatment outcome . Results show that the target on inflated 
beliefs of personal responsibility is a helpful element in the treatment of OCD, and 
they add to the evidence supporting the role of personal feelings of responsibility in 
the maintenance of OCD.

Chapter 6 describes the results of a mega-analysis investigating treatment effects 
and predictors of treatment outcome and drop-out across CBT treatments and 
anxiety disorders. The routinely assessed data of 15 randomized clinical trials with 
CBT, CT, BT and non-CBT treatments were analyzed with multilevel analyses. The 
methodology of the 15 trials was comparable. The primary outcome measures were 
change in general psychopathology and drop-out. Measures were taken at 0, 3, 4 
and 9 months. Investigated predictors were all pretreatment patient characteristics. 
Intention-to-treat analyses of change in general psychopathology indicated superior 
effects of combined CBT for the treatment of anxiety disorders. Drop-out rate 
differed among the anxiety disorders. Educational level, comorbid Axis I and 
Axis-II disorder, use of psychoactive medication and the interaction of duration 
of complaints and anxiety disorder predicted general psychopathology at 0, 3, 4 
and 9 months, but not a difference in improvement. Work level was a prescriptive 
predictor of drop-out. The results of the study emphasize the importance of treating 
an axis-I anxiety disorder, preferably with CBT and regardless of the additional 
characteristics of patients and their symptoms.

In chapter 7 the results from the present thesis were integrated and discussed. 
Methodological considerations, future directions and clinical implications  
are deliberated. 
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Samenvatting

(Dutch summary)
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Angststoornissen behoren tot de meest voorkomende geestelijke gezondheids-
problemen. Het verloop van een angststoornis is meestal chronisch als deze 
niet behandeld wordt. De klachten kunnen jaren, soms zelfs tientallen jaren 
duren, en co-morbiditeit is hoog bij patiënten met een angststoornis. Cognitieve 
gedragstherapie (CGT) technieken worden beschouwd als de gouden standaard in 
psychologische behandeling voor angststoornissen. De effectiviteit van cognitieve 
gedragsbehandelingen is onderzocht in vele gerandomiseerde en gecontroleerde 
of klinische trials en ongecontroleerde trials. De resultaten van deze studies laten 
overtuigend zien dat patiënten met een angststoornis succesvol behandeld kunnen 
worden met cognitieve en gedragstechnieken. Hoewel de effectiviteit van CGT 
behandelingen voor angststoornissen op korte termijn indrukwekkend is, is CGT 
geen panacee. Een aanzienlijk deel van de patiënten is (op de lange termijn) niet 
verlost van de angstsymptomen door CGT, als gevolg van vroegtijdige uitval 
uit behandeling, niet reageren op de behandeling en terugval. Studies op dit 
gebied worden geplaagd door conceptuele en methodologische problemen die de 
conclusies die eruit kunnen worden getrokken beperken. Het belangrijkste doel 
van de huidige thesis is een bijdrage te leveren aan het onderzoek naar behandeling 
van angststoornissen voorbij het punt van bewezen effectiviteit van CGT: Om bij 
te dragen aan verdere verheldering van de issues van veranderingsmechanismen, 
voorspellers van therapie uitkomst van CGT, de ontmanteling van CGT, de relatieve 
effectiviteit van gedragstherapie (GT) cognitieve therapie (CT) en gecombineerde 
CGT behandeling, en de studie van IPT als mogelijke aanvullende effectieve 
behandeling voor angststoornissen naast CGT. Deze samenvatting geeft een kort 
overzicht van elk hoofdstuk in de thesis. 

In de algemene introductie in hoofdstuk 1 worden angststoornissen, CGT en 
IPT gedefinieerd. Angststoornissen worden vanuit klinisch perspectief besproken, 
prevalentiecijfers worden gegeven en CGT wordt als behandeling en IPT als mogelijke 
behandeling voor angststoornissen besproken. De beperkingen van CGT en het 
onderzoek naar CGT komen aan bod en de concepten veranderingsmechanismen 
en voorspellers van therapie uitkomst worden geïntroduceerd. 

In hoofdstuk 2 worden de resultaten van een gerandomiseerde klinische trial van 
IPT vs. CGT voor paniekstoornis met agorafobie besproken. De effectiviteit van 
deze behandelingen werd onderzocht bij eenennegentig volwassen patiënten met 
een DSM-III of DSM-IV primaire diagnose van paniekstoornis met agorafobie. 
De primaire uitkomstmaten waren frequentie van paniekaanvallen en een 
idiosyncratische gedragstest. Secundaire uitkomstmaten waren ernst van paniek 
en agorafobie, paniek gerelateerde cognities, interpersoonlijk functioneren en 
algemene psychopathologie. Metingen vonden plaats op 0, 3 en 4 maanden (voor 



Appendix

Ap
pe

nd
ix

179

behandeling, na behandeling en 1 maand follow-up). Analyses van de primaire 
uitkomstmaten waarbij vroegtijdige uitvallers uit therapie ook meegenomen werden 
lieten zien dat CGT in vergelijking met IPT beter wekte als behandeling voor 
paniekstoornis met agorafobie. Per-protocol analyses benadrukten de verschillen 
tussen de behandelingen en lieten grotere effectgroottes zien. Verbeteringen op de 
secundaire uitkomstmaten waren gelijk voor beide behandelingen, behalve voor 
agora-fobische klachten en gedrag en de geloofwaardigheidsratings van negatieve 
interpretatie van lichaamssensaties, die allemaal meer verbeterden in CGT. De 
resultaten laten zien dat CGT de voorkeur heeft boven IPT als behandeling voor 
paniekstoornis met agorafobie.

In hoofdstuk 3 wordt een studie naar mediatie effecten in CGT versus IPT voor 
paniekstoornis met agorafobie besproken. Verandering in symptomen in CGT 
worden verondersteld het resultaat te zijn van verandering in de geconditioneerde 
angstreactie en dysfunctionele cognities. En verandering in IPT van verandering in 
interpersoonlijk functioneren. Maar in de klinische studie beschreven in hoofdstuk 
2, was CGT effectiever dan IPT. Het doel van de studie in dit hoofdstuk is te 
onderzoeken wat het conditie effect tussen CGT en IPT medieerde: angst voor de 
angst, cognitieve overtuigingen of interpersoonlijk functioneren. Uitkomstmaten 
waren verandering in frequentie van paniekaanvallen en vermijdingsgedrag. Klassieke 
mediatie analyse, de Sobel-test, per protocol regressie analyses en onderzoek naar 
temporele relaties tussen veranderingen gedurende en na de behandeling werden 
uitgevoerd. In CGT was in vergelijking met IPT de verbetering op alle potentiële 
mediatoren (inclusief interpersoonlijk functioneren) en uitkomstmaten groter. 
Verandering in angst voor de angst was de belangrijkste mediator tussen het 
effect van behandelconditie en verandering in frequentie van paniekaanvallen, en 
verandering in cognitieve overtuigingen was de belangrijkste mediator tussen het 
effect van behandelconditie en de verandering in vermijdingsgedrag, zowel voor 
CGT als IPT. Bijkomend schenen verandering in frequentie van paniekaanvallen 
en verandering in vermijdingsgedrag niet gerelateerd aan elkaar. Er konden geen 
temporele relaties tussen verandering gedurende en na de therapie geïdentificeerd 
worden. Mediërende effecten lijken dus hetzelfde te zijn in CGT en IPT, en in 
overeenstemming met de theoretische grondslagen van CGT.

Hoofdstuk 4 bevat de beschrijving van de resultaten van een gerandomiseerde 
klinische trial van IPT vs. CGT voor de behandeling van paniekstoornis zonder 
agorafobie. Zeventig volwassen patiënten met een primaire DSM-III of DSM-IV 
diagnose van paniekstoornis zonder agorafobie kregen willekeurig IPT of CGT. 
Primaire uitkomstmaten waren frequentie van paniekaanvallen en een idiosyncratische 
gedragstest. Secundaire uitkomstmaten waren ernst van paniek, paniek gerelateerde 
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cognities, interpersoonlijk functioneren en algemene psychopathologie. Metingen 
vonden plaats op 0, 3 en 4 maanden (voor behandeling, na behandeling en follow-
up). Analyses van de primaire uitkomstmaten waarbij vroegtijdige uitvallers uit 
therapie ook meegenomen werden lieten zien dat CGT beter was in vergelijking 
met IPT in het verbeteren van paniek gerelateerd gedrag, verbetering van frequentie 
van paniekaanvallen was gelijk in beide behandelingen. Ook verbeteringen op de 
secundaire uitkomstmaten waren gelijk voor beide behandelingen, behalve voor de 
geloofwaardigheidsratings van negatieve interpretatie van lichaamssensaties die meer 
verbeterden in CGT. Hoewel de resultaten van IPT enigszins gunstiger lijken dan in 
de studie bij paniekstoornis met agorafobie (Hoofdstuk 2), suggereren de resultaten 
dat CGT ook voor paniekstoornis zonder agorafobie de voorkeursbehandeling is. 

In hoofdstuk 5 wordt een experimentele studie naar de relatieve doeltreffendheid van 
CT gericht op overschatting van verantwoordelijkheid (CT-V) versus CT gericht op 
overschatting van gevaar (CT-G) in de behandeling van DSM-III/DSM-IV obsessief 
compulsieve stoornis (OCS) met openlijke compulsies besproken. Achtenzeventig 
patiënten werden willekeurig ingedeeld bij CT-V of CT-G. Uitkomstmaten waren 
verandering in OCS symptomen en gedrag, cognities en algemene psychopathologie. 
Metingen vonden plaat op 0, 3 en 4 maanden (voor behandeling, na behandeling en 
follow-up). Therapie effectgroottes voor verbetering van OCS symptomen en OCS 
gerelateerd gedrag waren in beide condities groot. Vroegtijdige uitval was redelijk 
laag in beide condities wat suggereert dat de behandelingen goed te verdragen waren 
voor patiënten. Beide therapiedoelen waren doeltreffende elementen in CT voor 
OCS en van gelijke waarde voor therapie uitkomst. De resultaten laten zien dat 
een focus op overschatting van verantwoordelijkheid een doelmatig element is in 
de behandeling van OCS, en ze zijn een toevoeging aan het bewijs voor de rol van 
gevoelens van verantwoordelijkheid in het in stand houden van OCS. 

Hoofdstuk 6 beschrijft de resultaten van een zogenaamde mega-analyse waarin 
therapie effecten en voorspellers van therapie uitkomst en uitval onderzocht werden 
voor de verschillende CGT behandelingen en angststoornissen. De ROM (routinely 
assessed outcome measures) gegevens van 15 gerandomiseerde klinische trials met 
CGT, CT of GT behandeling werden geanalyseerd met multilevel analyse. De 15 
trials hadden een vergelijkbare opzet. De primaire uitkomstmaten waren verandering 
in algemene psychopathologie en vroegtijdige uitval uit therapie. Metingen vonden 
plaats op 0, 3, 4 en 9 maanden (voor behandeling, na behandeling, 1 maand 
follow-up en 6 maanden follow-up). De onderzochte voorspellers waren allemaal 
kenmerken van de patiënt voor start van de behandeling. Analyses van verandering 
in algemene psychopathologie waarbij vroegtijdige uitvallers uit therapie ook 
meegenomen werden lieten zien dat gecombineerde CGT de grootste verbetering 
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liet zien in de behandeling van angststoornissen. Mate van vroegtijdige uitval uit 
therapie verschilde tussen de angststoornissen. Opleidingsniveau, co-morbiditeit op 
As I en As II, het gebruik van psychoactieve medicatie en de interactie van duur 
van de klachten en type angststoornis voorspelde algemene psychopathologie op 
0, 3, 4 en 9 maanden, maar niet een verschil in verbetering. Werkniveau was een 
prescriptieve voorspeller van vroegtijdige uitval uit therapie. De resultaten van de 
studie benadrukken het belang van het behandelen van een As I angststoornis, bij 
voorkeur met CGT, ongeacht de verdere kenmerken van een patiënt en zijn of haar 
symptomen. 

In hoofdstuk 7 zijn de resultaten van de huidige thesis geïntegreerd en bediscussieerd. 
Methodologische beschouwingen, toekomstig onderzoek en klinische implicaties 
worden besproken. 
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