UvA-DARE (Digital Academic Repository)

Improving prevention of depression and anxiety disorders: A transdiagnostic
approach targeting repetitive negative thinking
Topper, M.
Publication date
2016
Document Version
Final published version

Link to publication
Citation for published version (APA):
Topper, M. (2016). Improving prevention of depression and anxiety disorders: A
transdiagnostic approach targeting repetitive negative thinking. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).
Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)
Download date:08 Jan 2023

Improving prevention of
depression and anxiety disorders
improving prevention of depression and anxiety disorders Maurice Topper

a transdiagnostic approach
targeting repetitive negative thinking

Maurice Topper

Improving prevention of depression and anxiety disorders
A transdiagnostic approach targeting repetitive negative thinking

Maurice Topper

The studies in this dissertation were funded by the Netherlands Organisation for
Health Research and Development (ZONMW) (Grant Nr. 200210001).
© 2016 Maurice Topper
All rights reserved. No parts of this publication may be reproduced or transmitted, in
any form or by any means, without permission of the author, or, when applicable, of
the publishers of the scientific papers.
Cover design by Jasper Kuipers, De Kip en Korrel Produkties
Lay-out and printing by Optima Grafische Communicatie, Rotterdam
ISBN: 978-94-6169-946-6

Improving prevention of depression and anxiety disorders
A transdiagnostic approach targeting repetitive negative thinking

ACADEMISCH PROEFSCHRIFT ter verkrijging van de graad
van doctor aan de Universiteit van Amsterdam op gezag
van de Rector Magnificus prof. dr. ir. K.I.J. Maex
ten overstaan van een door het College voor Promoties ingestelde commissie,
in het openbaar te verdedigen in de Agnietenkapel
op woensdag 2 november 2016, te 10:00 uur

door

Maurice Topper
geboren te Hillegom

Promotiecommissie

Promotor:
Copromotor:
Overige leden:
		
		
		
		
		

Prof. dr. P. M.G. Emmelkamp, Universiteit van Amsterdam
Prof. dr. T. Ehring, Ludwig Maximilian University of Munich
Prof. dr. A.R. Arntz, Universiteit van Amsterdam
Prof. dr. C.L.H. Bockting, Universiteit Utrecht
Prof. dr. P. Cuijpers, Vrije Universiteit Amsterdam
Prof. dr. N. Morina, University of Münster, Germany
Prof. dr. P.J.M. Prins, Universiteit van Amsterdam
Prof. dr. P. Spinhoven, Universiteit Leiden

Faculteit der Maatschappij- en Gedragswetenschappen

Contents

1.

Introduction

7

2.

Improving Prevention of Depression and Anxiety Disorders:
Repetitive Negative Thinking as a Promising Target

21

3.

Development and assessment of brief versions of the Penn State
Worry Questionnaire and the Ruminative Response Scale

61

4.

Are rumination and worry two sides of the same coin?
A structural equation modeling approach

85

5.

Prevention of Anxiety Disorders and Depression by Targeting
Excessive Worry and Rumination in Adolescents: A Randomized
Controlled Trial

113

6.

Concurrent and Subsequent Effects of Worry on Negative
Emotionality and Arousal

145

7.

Summary

177

8.

General discussion

187

9.

Dutch summary (Nederlandse samenvatting)

203

Contributions of (co-)authors

215

Acknowledgements (Dankwoord)

217

Chapter 1
General introduction

General introduction

Over the last several decades, many advances have been made in the treatment of depression and anxiety disorders. Researchers have identified a multitude of processes
that underpin these disorders, and have developed and evaluated treatment protocols
that aim to target underlying processes of each disorder. Especially due to the endeavours within the field of cognitive behavior therapy, effective treatment protocols are
now available for depression and most of the anxiety disorders described in the DSM
5 (American Psychiatric Association, 2013).
During this process of research into underlying mechanisms and treatment
protocols that were derived, a highly disorder-specific approach has been taken.
Cognitive behavioral models attempted to describe the onset and maintenance of a
disorder by identifying putative etiological and maintenance factors that were unique
to that particular diagnosis. In fact, the specificity of a supposed risk or maintenance
factor for a given disorder was an important criterion for its acceptance (Derry &
Kuiper, 1981; Hollon, Kendall, & Lumry, 1986; Kendall, Howard, & Hays, 1989). In
his cognitive theory of psychopathology Beck (1976) argues that each emotional
disorder is characterized by a cognitive content specific to that disorder. In the typical
specificity design conducted in this field of research, one or several diagnostic control
groups were compared with the target diagnostic group to establish whether some
variable of interest is unique to that particular diagnosis (Garber & Hollon, 1991).
If the diagnostic groups did not differ, researchers were inclined to argue against the
causal status of the variable in question and defined it as a nonspecific consequence
of psychopathology in general (e.g., Ganellen, 1988; Silverman, Silverman, Eardley,
1984). In line with this view, disorder-specific cognitive behavioral interventions
were developed that aimed to target these specific processes.
Over the last several years, a number of researchers have adopted a more integrated way of viewing disorders that emphasizes nonspecific risk or maintenance
factors for psychopathology (e.g., Mansell, Harvey, Watkins & Sharfran, 2009).
Several findings lend support to this perspective. Epidemiological research suggests
considerable overlap among the heterogeneous disorders in our current diagnostic
system. This overlap is most clear diagnostically, as evidenced by high rates of comorbidity. Over half of patients with an anxiety disorder have been found to meet criteria
of at least one additional anxiety or mood disorder (Brown, Campbell, & Lehman,
2001). Certain disorders such as major depression, generalized anxiety disorder and
social anxiety disorder tend to cluster together reliably (Brown & Barlow, 2009).
Further, disorder-specific treatment protocols for a given anxiety disorder have been
shown to produce improvement in additional anxiety or mood disorders that are
not specifically addressed (Tsao, Mystkowski, & Zucker, 2002). One explanation for
these findings is that there are underlying mechanisms that causally contribute to a
multitude of symptoms.
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Research emerging from the field of neuroscience, cognitive science and emotion
science has begun to identify these common factors that underlie anxiety, depression
and related emotional disorders. For example, a pattern of amygdala overactivation
coupled with limited inhibitory control by cortical structures has been observed in
a range of emotional disorders, including social anxiety disorder (Phan, Fitzgerald,
Nathan, & Tancer, 2006), generalized anxiety disorder (Paulesu et al., 2010), posttraumatic stress disorder (Shin et al., 2005), specific phobias (Straube, Glauer, Dilger,
Mentzel, Miltner, 2006), and depression (Siegle, Thompson, Carter, Steinhauer, &
Thase, 2007). A number of cognitive processes have been associated with multiple
disorders, including overgeneral memory, interpretation and expectancy biases,
thought suppression, and repetitive negative thinking (RNT) such as worry and rumination (Harvey, Watkins, Mansell, & Shafran, 2004). Certain emotion regulation
strategies such as behavioral avoidance have also been found to be related to both
anxiety and depression (Aldao, Nolen-Hoeksema, & Schweizer, 2010).
Based on emerging knowledge on these common, underlying mechanisms,
researchers have started to design transdiagnostic treatment protocols that consist
of interventions aimed to target these non-specific factors. These transdiagnostic
treatments operate outside the traditional diagnostic boundaries of DSM (American
Psychiatric Association, 2013) by applying the same underlying treatment principals
across mental disorders, without tailoring the protocol to specific diagnoses (McEvoy,
Nathan, & Norton, 2009). There are, however, differences in the extent to which transdiagnostic treatments transcend diagnostic boundaries. Two types of transdiagnostic
protocols can be distinguished (Craske, 2012). The first type consists of strategies
based on cognitive behavior therapy and can be applied to specific disorders within
one or several categories of diagnoses. For example, Fairburn, Cooper, and Shafran
(2003) have developed a transdiagnostic treatment protocol for various eating
disorders targeting weight and shape related cognitions and behavioral tendencies.
Ellard and colleagues (2010) designed a transdiagnostic cognitive behavioral therapy
(CBT) targeting maladaptive cognitions, action tendencies and avoidance behavior
suited to all anxiety disorders and depression. The second type of transdiagnostic
protocols consists of acceptance-based strategies that can be applied to all forms of
psychopathology. Protocols that have been developed include mindfulness-based
stress reduction (Kabat-Zinn, 1990), and Acceptance and Commitment Therapy
(Hayes, Strosahl, & Wilson, 1999). These programs argue that experiential avoidance
is a risk factor causally related to a variety of disorders and contain strategies targeting such avoidance.
The transdiagnostic approach has been marked as a promising alternative to
current diagnosis-specific practice, offering clinicians a much more parsimonious
set of tools that nevertheless enables them to simultaneously treat multiple comor-
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bid diagnoses (Wilamowska et al., 2010). However, criticism has also been raised
(Craske, 2012; McEvoy, Nathan, & Norton, 2009). First, whereas the transdiagnostic
approach emphasizes commonalities that underlie various psychological disorders,
some unmistakable differences between diagnoses have been demonstrated. For
example, appraisal biases when interpreting ambiguous information are more
threat-laden in anxiety disorders whereas they entail more negative self-evaluation
in depression (Mathews, & Macleod, 2005). By failing to address these differential
sources of dysregulation within transdiagnostic programs, important treatment
targets are ignored. Second, transdiagnostic programs may lack flexibility by failing
to address the idiographic combination of vulnerability factors within the individual.
The majority of transdiagnostic protocols adopts a one-size-fits-all approach where
everyone receives the same treatment. Assessment of vulnerabilities prior treatment
is unusual and only a small number of transdiagnostic protocols include individual
consultation sessions (e.g., Erickson, Janeck, & Tallman, 2008). Third, for transdiagnostic group interventions specifically, it is feared that individuals with heterogeneous
symptom presentations assembled into one group may dilute group cohesion and
thereby negatively affect dropout and outcomes. Fourth, transdiagnostic protocols
have not capitalized on recent findings in translational research, including cognitive
bias modification training (Hakamata et al., 2010) and positive interpretation training (Holmes, Mathews, Dalgleish, & Mackintosh, 2006).
Notwithstanding these critical remarks, the first studies evaluating the efficacy of
transdiagnostic treatments have recently been published and demonstrate substantial
and long-term clinical improvement in both principal and comorbid disorders (Ellard, Fairholme, Boisseau, Farchione, & Barlow, 2010; Bullis, Fortune, Farchione, &
Barlow, 2014; McEvoy, Nathan, & Norton, 2009; Wolitzky-Taylor, Arch, Rosenfield,
& Craske, 2012). A recent meta-analysis (Newby, McKinnon, Kuyken, Gilbody, &
Dalgleish, 2015) on the efficacy of transdiagnostic treatment concluded that although
the quality of randomized controlled trials conducted so far is generally poor, preliminary evidence suggest that transdiagnostic treatments are as effective in reducing
anxiety, and outperform disorder-specific treatments in the reduction of depression.
If future studies lend further support to the efficacy of transdiagnostic treatments,
broad dissemination and implementation of the transdiagnostic approach will most
likely be just a matter of time.
In addition to the applications of transdiagnostic approaches in treatment, a
transdiagnostic approach may also be promising for the field of prevention. The
majority of past prevention research for depression and anxiety disorders has focused on universal school-based prevention programs provided to young people in
a class setting. Typically, these prevention programs follow a cognitive-behavioral
orientation and include a set of basic cognitive-behavioral therapy strategies such as
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psychoeducation, cognitive restructuring and coping skills (e.g., Spence, Sheffield, &
Donovan, 2005; Gillham et al., 2007). Research into these programs has shown overall modest immediate effects and evidence regarding the long-term effects is mixed
(Horowitz & Garber, 2006; Merry et al., 2011, Teubert & Pinquart, 2011; Zalta, 2011).
In a review on prevention of depression, Spence and Shortt (2007) concluded that the
“limited evidence available brings into doubt the efficacy and effectiveness of current
universal, school-based approaches to the prevention of depression, suggesting that
the widespread dissemination of such interventions would be premature” (p. 526).
Similar conclusions have been drawn for the prevention of anxiety disorders (e.g.
Hudson et al., 2004).
It has recently been argued that in order to improve the efficacy of prevention,
future programs need to be more explicitly based on modifiable risk factors. That
is, prevention should be offered specifically to individuals scoring high on a given
risk factor and interventions should then directly target this variable (e.g. Ingram et
al., 2004; Zvolensky et al., 2006). In line with this idea, transdiagnostic factors that
have been found to predict the onset of psychological disorders can be selected as
intervention targets in prevention programs. A focus on risk factors across disorders,
enables prevention of multiple disorders. At the same time, program content is highly
focused and thereby provides a tailored and individualized approach that is likely
to be motivating. Despite the apparent consensus in a large group of prevention
researchers, these ideas have hardly been put into practice to date.
A tendency to respond to stressful situations with repetitive negative thinking
(RNT; worry and rumination) has not only been found to maintain existing depressive and anxious symptoms, but has also been identified as a risk factor for the onset
of depressive episodes, anxiety disorders and other emotional and psychosomatic
disorders (see Brosschot et al., 2006; Ehring & Watkins, 2008; Watkins, 2008). Worry
is a type of RNT that is typically focused on future potential threat, imagined catastrophes, uncertainties and risks (Borkovec, 1994). Rumination typically consists of
a passive and repetitive focus on currently experienced symptoms of distress, the
circumstances surrounding these symptoms and the causes that have led to these
symptoms (Nolen-Hoeksema, McBride, & Larson, 1997; Nolen-Hoeksema & Morrow, 1991). Worry and rumination are clearly disturbing for individuals engaging in
it, as these processes have been linked to a number of negative consequences including increased negative affect (Borkovec, Ray, & Stober, 1998; Lavender & Watkins,
2004), delayed decision making (Metzger, Miller, Cohen, Sofka, & Borkovec, 1990),
impaired concentration and central executive functioning (Lyubomirsky, Kasri, &
Zehm, 2003), and emotional and behavioral avoidance (Borkovec, Ray, & Stöber,
1998; Dickson, Ciesla, & Reilly, 2012; Giorgio et al., 2010; Moulds, Kandris, Starr,
& Wong, 2007). Yet, a number of treatment protocols for depression and anxiety
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disorders are available and have been shown to effectively reduce excessive levels of
worry and rumination (Watkins et al., 2011; Van der Heiden, Muris, & Van der Molen, 2012). These interventions can provide a basis from which prevention programs
can be designed.
In sum, a targeted approach specifically delivered to individuals with excessive
levels of worry and rumination to interfere with the onset of depression as well as
anxiety disorders may be a promising way to advance the field of prevention. The
aim of this dissertation was to test the feasibility, acceptability and efficacy of a newly
developed preventive intervention for depression and anxiety disorders targeting
worry and rumination. Chapter 2 of this dissertation provides an overview of past
research into the efficacy of preventive interventions for depression and anxiety
disorders. In addition, a more detailed rationale of a transdiagnostic prevention approach targeting worry and rumination is provided.
To implement a preventive intervention targeting worry and rumination, it is
required that large populations are screened to identify people at risk, that is, those
exhibiting elevated levels of worry and rumination. Identifying these people will
often occur in the general population, typically in settings where mental health is
not the primary goal. In order to enable an undemanding screening procedure,
time-efficient screeners for the assessment of repetitive thinking processes need to be
developed. In Chapter 3 the development and assessment of short 5-item screeners
for both worry and rumination is described.
In Chapter 4, the relationship between worry and rumination is investigated in
order to determine the intervention strategies that should be employed to efficiently
target these processes. Due to the disorder-specific approach adopted to study underlying processes of psychopathology, the majority of scientific studies into worry and
rumination have been carried out within separate research fields. Whereas worry has
mainly been investigated in the context of generalized anxiety disorder, research in
rumination has mostly taken place within the context of depression. As a conceivable
consequence, this bounded approach has led to the idea that worry and rumination
are unique and distinct constructs. This idea has also been supported by factoranalytic studies on self-report measures of worry and rumination. These studies have
shown that worry and rumination items exclusively load on separate factors in a
variety of populations (D’Hudson & Saling, 2010; Fresco, Frankel, Mennin, Turk, &
Heimberg, 2002; Goring & Papageorgiou, 2008).
More recently, a number of studies have challenged the assumption that worry
and rumination are unique constructs with worry strictly related to generalized
anxiety disorder and rumination strictly related to depression (Hong, 2007; Muris,
Roelofs, Meesters, & Boomsma, 2004; Starcevic et al., 2007). Several researchers have
even gone so far as to state that worry and rumination share an identical process

13

14

Chapter 1

and are sub forms of the overarching cognitive tendency to respond with repetitive
negative thinking to everyday situations (Ehring & Watkins, 2008; McEvoy & Brans,
2012). Supporting this hypothesis, experimental work has found that both worry
and rumination are characterized by an abstract style of thinking (Stöber, 1998;
Moberly & Watkins, 2006). Through various explanations, it is this abstract quality of
worry and rumination that has been associated with avoidance and thereby leads to
negative consequences such as diminished problem solving and impaired emotional
processing. The cognitive avoidance theory of worry (Borkovec, Ray, & Stöber, 1998)
for example, proposes that the abstract/verbal rather than the concrete/visual mode
of worrisome processing impedes the activation of physiological arousal. When
aversive images occur, a shift of attention to worrisome self-talk is thought to mute or
avoid the anxious emotional reaction otherwise elicited (Borkovec, Alcaine, & Behar,
2004). Similarly for rumination, it has been argued that the highly verbal and abstract
thinking mode is used as a strategy that experientially distances the individual from
past losses or failures (Dickson, Ciesla, & Reilly, 2012).
From a perspective of preventive interventions, it is highly advantageous if worry
and rumination share the same maladaptive characteristics and are disorder-specific
manifestations of the same overarching tendency. This implies that one unified approach to target these maladaptive characteristics has the potential to reduce the risk
for the development of multiple disorders. On the other hand, if the exact nature
of worry and rumination differs considerably, a more fine-grained approach is warranted and both processes need to be addressed in distinct ways. The series of studies
described in Chapter 4 of this dissertation used structural equation modelling to test
whether worry and rumination are more appropriately conceptualized as distinct
constructs versus as one unitary construct.
Chapter 5 of this dissertation describes a randomized controlled trial, in which
adolescents and young adults with high levels of both worry and rumination are
randomly assigned to a preventive group intervention, an internet-based intervention or a waitlist control group. Adolescents and young adults are selected as the
target group for this preventive intervention as the typical onset of depression and
anxiety disorders tends to be early in life (Fergusson, Horwood, Ridder, & Beautrais,
2005; McEvoy, Grove, & Slade, 2011). Early onset appears to be related to greater
severity and comorbidity, and increases the likelihood of recurrence for depression
and anxiety during adulthood (Pine, Cohen, Gurley, Brook, & Ma, 1998; Ramsawh,
Weisberg, Dyck, Stout, & Keller, 2011; Richards, 2011). Prevention during or prior
to this period of heightened risk will therefore maximize the opportunity to alleviate
the individual and societal burden associated with these disorders.
In Chapter 6 of this dissertation, we turn towards newly developed theories on
the function of RNT in order to contribute to the development of new interventions
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to target this process. In order to diminish worry and rumination it is important to
understand why individuals excessively engage in these thinking processes despite
the proven negative consequences. As discussed above, some researchers emphasize
the analogous characteristics (e.g. abstract/verbal type of processing) of worry and
rumination and link these characteristics to a shared function (e.g. experiential avoidance). Yet, other researchers ascribe dissimilar functions to worry and rumination.
For example, Nolen-Hoeksema, Wiso, and Lyubomirsky (2008) argue that people
use worry to avoid the processing of negative emotional material and the resulting
physiological responses, whereas people use rumination to sustain engagement in
emotional responses but to avoid to take action to overcome a given situation. According to their view, rumination serves to convince an individual that he or she
is facing a hopelessly uncontrollable situation and thereby justifies withdrawal and
inactivity. Consequently, this passive stance is reinforced as it reduces exposure to
the aversive environment.
A highly specific hypothesis on the function of worry is put forward in the contrast
avoidance theory of worry (Llera & Newman, 2010). This theory states that the function of worry is not to avoid the experience of negative emotions per se, but to avoid
the experience of a contrast in emotional experience. More specifically, the contrast
avoidance model proposes that people worry as a means to evoke a sustained state of
negative emotionality in order to prevent a sudden shift in emotional experience if
they do experience a negative event. Indirect evidence supporting a contrast avoidance account of worry comes from studies assessing the impact of negative emotions
in GAD patients suffering from chronic worry. In general, findings indicate greater
responsiveness (Tan et al., 2012) and perceived intensity of emotional experiences
(Aldao et al., 2010), less feelings of control over emotions (Llera & Newman, 2010;
Turk, Heimberg, Luterek, Mennin, & Fresco, 2005), and more difficulty recovering
from a negative mood state (Mennin, Heimberg, Turk, & Fresco, 2005) among GAD
patients.
The series of studies described in Chapter 6 of this dissertation employ an experimental procedure to more directly test the prediction of a diminished contrast in
emotional experience as set out by the contrast avoidance theory. If worry is indeed
motivated by a fear to experience shifts in emotional experience, an exposure procedure that induces strong negative emotions following contiguous relaxation appears
promising, as it will help an individual to increase his tolerance for emotional distress
and to let go of worry.
Aim and outline of this dissertation

In sum, the central aim of this dissertation is to increase the efficacy of preventive
intervention for depression and anxiety disorders. We propose that a transdiagnostic
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approach that is currently emerging in the field of treatment and focusses on targeting
underlying processes of multiple disorders may also be useful for the field of prevention. The two candidate underlying processes that we have selected to obtain these
advancements in the field of prevention are worry and rumination. In Chapter 2, our
preventive approach is further explicated. Chapter 3 focusses on the development of
two short screeners that are useful to efficiently detect excessive levels of worry and
rumination. In Chapter 4, it is investigated to what extent worry and rumination are
identical processes, in order to determine the specificity of intervention strategies
that need to be selected to target worry and rumination. In Chapter 5, the crucial test
of our preventive approach is tested in a randomized controlled trial targeting excessive levels of worry and rumination in adolescents and young adults. In Chapter 6, a
newly developed theory on the function of worry is investigated in order to inform
future advances to target this process. Finally, in Chapter 7 and 8, we conclude with a
summary of the findings of the studies described in this dissertation, their theoretical
and clinical implications and directions for future research.
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Abstract

Prevention of depression and anxiety disorders is widely acknowledged as an important health care investment. However, existing preventive interventions have only
shown modest effects. In order to improve the efficacy of prevention of depression
and anxiety disorders, a number of authors have suggested that it is promising to focus on selective prevention programs that are offered to individuals scoring high on
clearly established risk factors, whereby the preventive intervention then specifically
targets these risk variables. This review presents repetitive negative thinking (worry
and rumination) as a promising target for the prevention of depression and anxiety
disorders.
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Introduction

Depression and anxiety disorders are highly prevalent (Kessler et al., 2005) and
debilitating (Arikian & Gorman, 2001). Prevention has been suggested to be a promising undertaking that may help to reduce the individual and societal burden of these
disorders (National Research Council & Institute of Medicine, 2009). However, past
prevention programs have only shown moderate effects. A number of researchers
have therefore highlighted the need to develop innovative approaches to the prevention of anxiety disorders and depression (e.g., Horowitz & Garber, 2006; Muñoz,
Cuijpers, Smit, Barrera, & Leykin, 2010; Zvolensky, Schmidt, Bernstein, & Keough,
2006). This review aims to explore the potential of repetitive negative thinking in the
form of worry and rumination as a target for preventive interventions for depression
and anxiety disorders.
In the first part of this article, the scope of the problem will be presented, followed
by a summary and critical evaluation of existing research into the efficacy and effectiveness of prevention interventions for depression and anxiety disorders. Based
on these findings, an alternative theory-based selective prevention approach will be
sketched that has been suggested as a potential solution to a number of problems
currently encountered in the field of prevention. In the second part of the review, we
will explore the potential of repetitive negative thinking to be used as a target in a
future prevention program using this approach.
The scope of the problem

Depression and anxiety disorders are among the most common psychological disorders worldwide. Retrospective surveys rank anxiety disorders as the most prevalent
class of mental disorders, with an estimated 25.4-33.1% of the general population
meeting criteria for an anxiety disorder at least once during their lifetime (Kessler
et al., 2005; Oakley-Browne, Wells, Scott, McGee, & New Zealand Mental Health
Survey, 2006). Depression is ranked as the most prevalent single mental disorder,
with recent lifetime prevalence estimates ranging from 16.6% to 19% (Kessler et al.,
2005). The true lifetime prevalence of anxiety disorders and depression may be even
higher as recall failure in these retrospective surveys can be expected to lead to underestimation (Patten, 2003). For example, a prospective study following a 1972-1973
birth-cohort in New Zealand estimated a lifetime prevalence of 41.4% and 49.5% for
depression and anxiety disorders respectively (Moffitt et al., 2010). Moreover, the
prevalence of these disorders may even be increasing. Cross-temporal meta-analyses
have shown that each successive generation since 1938 reports more depression and
anxiety-related symptoms (Twenge et al., 2010).
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On the societal level, depression and anxiety disorders impose enormous costs.
For example, the medical care costs for participants meeting the criteria for a diagnosis of a depressive or anxiety disorder are approximately twice as high as the costs
for participants not meeting the criteria for a diagnosis (Simon, Ormel, VonKorff,
& Barlow, 1995). Medical costs, however, only form a relatively small proportion of
the costs involved as more than three quarters of the total cost burden can be attributed to indirect costs and encompass the effects of illness (morbidity), and early
death (mortality) on earnings and productivity (Arikian & Gorman, 2001). A single
episode of major depressive disorder is associated with an average of more than 5
weeks of lost productivity per worker (Kessler et al., 2006). Retrospective self-reports
suggest that the comorbidity of a depressive disorder and an anxiety disorder results
in 7.2 days of work cutback (number of days where usual activities are restricted),
and 5.7 days of work loss (number of days unable to perform usual activities) per
month (Lim, Sanderson, & Andrews, 2000).
On the individual level, depression and anxiety disorders are highly debilitating.
The Global Burden of Disease study launched by the World Health Organization
(WHO) in 2001 showed that depression is the leading cause of Years Lived with
Disability (YLD), accounting for 12.1% of total YLDs, and the fourth leading cause
of burden among all diseases, accounting for 4.46% of total Disability-Adjusted LifeYears (DALYs; Üstün, Ayuso-Mateos, Chatterji, Mathers, & Murray, 2004). Panic
disorder, obsessive-compulsive disorder and posttraumatic stress disorder together
account for 2.7% of total YLDs, and for 0.9% of total DALYs (World Health Organization, 2004). Similarly, depression and anxiety disorders are related to significantly
reduced overall quality of life (Olatunji, Cisler, & Tolin, 2007; Strine et al., 2009).
In addition to the psychological symptoms that constitute depression and anxiety
disorders, both types of disorders have also been associated with numerous negative
outcomes including academic failure, lack of career advancement, unemployment,
legal problems, physical health problems, migraine, smoking, drug use, poor social
performance, impaired social relationships, social isolation, and high risk sexual
behavior (e.g., Breslau & Davis, 1993; Klein, Torpey, Bufferd, & Dyson, 2008; Mazzaferro et al., 2006; McLoone, Hudson, & Rapee, 2006; Rohde, Lewinsohn, & Seeley,
1994). Moreover, there is a clear association of depression and anxiety disorders with
an increased risk of suicide (Allgulander & Lavori, 1991; Davies, Naik, & Lee, 2001).
Reassuringly, evidence-based treatments for depression and anxiety disorders are
available (e.g., Nathan & Gorman, 2007). However, a number of problems remain.
First, estimates for a variety of populations show that a majority of people with a
depression or an anxiety disorder do not seek treatment (Eisenberg, Golberstein, &
Gollust, 2007; Eisenberg, Hunt, Speer, & Zivin, 2011; Wang et al., 2005). Second,
a substantial number of those who do seek treatment do not respond (Barlow,
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2004). As a consequence, the symptom reduction achieved in even exclusive and
optimal use of evidence-based treatments for depression would only lead to a 36%
(without placebo) to 67% (when including placebo) reduction of the total disease
burden related to this disorder (Andrews, Sanderson, Corry, & Lapsley, 2000). Third,
many clients terminate treatment prematurely, which leads to lower effects (Kazdin,
1996; Pinto-Meza et al., 2011). Fourth, even in those who do complete treatment
and recover, 11% (Shapiro et al., 1995) to 83% (Jarrett et al., 2000) will experience a
new episode of depression. Recurrence rates for anxiety disorders range from 39%
for social phobia to 58% for panic disorder with agoraphobia (Bruce et al., 2005).
In addition, a substantial number of individuals successfully treated for depression
or an anxiety disorder continue to experience interpersonal problems (Judy Garber,
Kriss, Koch, & Lindholm, 1988) or physical health problems (Rohde et al., 1994).
Finally, with the majority of treatments retaining the model of one-to-one treatment,
the demand for mental health services far exceeds supply (Kazdin & Blase, 2011;
Winnett, 1998).
In sum, although effective evidence-based treatments of depression and anxiety
disorders are available, and although 5-13% of health budgets in established market
economies are spent on mental health services (Andrews, Sanderson, Slade, & Issakidis, 2000), depression and anxiety disorders remain to present a high burden on
societies, due to the problems presented above. A number of solutions to this serious
problem have been suggested. These include efforts to disseminate evidence-based
treatments in a more systematic way, so that they are available to a larger group of
individuals (Clark et al., 2009; Shafran et al., 2009). However, it appears unlikely that
treatment for already existing depression and anxiety disorders alone is sufficient to
alleviate the burden of depression and anxiety disorders. Instead, the combination of
high prevalence and high costs on the one hand, and low access of care, high risk of
relapse, and the limited capacity of treatment resources on the other hand strongly
argues for prevention as a complementary approach. Preventive interventions are
generally provided in a group format and therefore demand relatively little investment
from mental health resources compared to treatment. In addition, the wide-spread
dissemination of effective prevention programs has the potential to seriously diminish the prevalence of depression and anxiety disorders. Prevention has therefore been
suggested to be the most promising solution to the problems around relapse, residual
symptoms, and suboptimal treatment effects (National Research Council & Institute
of Medicine, 2009). The following section will provide an overview of past research
into the prevention of depression and anxiety disorders.
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Past research into the prevention of depression and anxiety disorders
Classification of preventive interventions

Preventive interventions can be subdivided into groups based on a number of different dimensions, including participant characteristics, setting, type of delivery,
or techniques used. One of the most common distinctions made in the prevention
literature concerns the risk status of participants that are offered the intervention.
The original division into primary, secondary, and tertiary prevention (see e.g.,
Dozois & Dobson, 2004) has in recent years largely been replaced by a newer classification proposed by the National Research Council and the Institute of Medicine
(IOM) (National Research Council & Institute of Medicine, 2009), which will also be
used in this article. This classification distinguishes between universal, selective, and
indicated prevention. Universal prevention includes all interventions targeting the
general population without any pre-selection. Selective prevention, on the other hand,
is offered to individuals who have an elevated risk of developing a disorder. Finally,
indicated prevention is aimed at individuals showing early signs of symptoms of a
disorder without meeting formal diagnostic criteria. Importantly, according to the
IOM classification the term prevention is restricted to interventions offered to individuals who have not yet developed a particular disorder, whereby the interventions
aim to prevent a future onset of the disorder (see also National Research Council &
Institute of Medicine, 2009). Therefore, relapse or recurrence prevention in formerly
diagnosed individuals, which formerly subsumed under tertiary prevention, is explicitly excluded (see Muñoz et al., 2010; National Research Council & Institute of
Medicine, 2009).
Target groups of preventive interventions

The typical target groups for prevention are children, adolescents, or young adults
(mostly undergraduate students) (for overviews see Horowitz & Garber, 2006; Merry
et al., 2011; Muñoz et al., 2010; Teubert & Pinquart, 2011; Zalta, 2011). Targeting
these groups appears advantageous from a developmental perspective as the typical
onset of depression and anxiety disorders tends to be early in life. For example, in the
2007 National Survey of Mental Health and Wellbeing in Australia (McEvoy, Grove,
& Slade, 2011) the median age of onset of anxiety disorders was 19 years. Longitudinal
data indicate that the onset of depression starts to increase substantially at 15 years
of age (Fergusson, Horwood, Ridder, & Beautrais, 2005). Early onset appears to be
related with greater severity and comorbidity, and increases the likelihood of recurrence for depression and anxiety disorders during adulthood (Pine, Cohen, Gurley,
Brook, & Ma, 1998; Ramsawh, Weisberg, Dyck, Stout, & Keller, 2011; Richards, 2011).
Prevention during or prior to this period of heightened risk will therefore maximize
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the opportunity to alleviate individual and public health burden associated with
depression and anxiety disorders. From a practical perspective, children, adolescent
and young adult samples are particularly appropriate for prevention programs, as the
school settings facilitates access to the relevant population for recruitment and intervention. Although community-based prevention programs exist (see Christensen,
Pallister, Smale, Hickie, & Calear, 2010), most prevention programs have therefore
been implemented in a school setting (Calear & Christensen, 2010)
Universal prevention of depression and anxiety disorders

Depression. The vast majority of universal prevention programs for depression
follow a cognitive-behavioral orientation and include a set of basic CognitiveBehavioral Therapy (CBT) strategies, most importantly psychoeducation, cognitive
restructuring, and coping skills training. For example, the Problem Solving for Life
(PSFL) program (Spence, Sheffield, & Donovan, 2003, 2005) is an 8-week intervention conducted by trained teachers, and offered to adolescents as part of the school
curriculum. PSFL includes cognitive interventions teaching participants to identify
and challenge dysfunctional thoughts as well as problems-solving skills. Similarly, the
Penn Resiliency Program (Gillham et al., 2007; Jaycox, Reivich, Gillham, & Seligman,
1994) consists of 12 sessions offered to preadolescent children in a group format.
Interventions include psychoeducation about the effect of cognition on emotion and
behavior, cognitive restructuring, and skills training for coping and problem-solving
(e.g., relaxation, assertiveness, decision making). Only very few prevention programs
have been developed that are not based on CBT. For example, Horowitz, Garber,
Ciesla, Young, and Mufson (2007) used an 8-session interpersonal therapy (IPT)
prevention group. Interventions include psychoeducation about the link between
interpersonal relationships and mood, and learning coping skills to effectively deal
with interpersonal problems.
In recent years, numerous narrative reviews of studies examining the efficacy of
depression prevention programs have been published. Interestingly, the conclusions
drawn in these reviews about the effects of universal prevention differ considerably,
ranging from the very positive (e.g., Farrell & Barrett, 2007) to largely negative ones
(e.g., Spence & Shortt, 2007). Results from meta-analyses on this issue therefore appear especially informative. Three recent meta-analyses have focused on the effects of
preventive interventions on depressive symptom severities relative to a randomized
control group (Horowitz & Garber, 2006; Merry et al., 2011; Stice, Shaw, Bohon,
Marti, & Rohde, 2009). Results showed only small effect sizes at post-intervention
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(Horowitz & Garber, 20061: d = .12; Merry et al., 20112: g = -.10; Stice et al., 20093: r
= .04) as well as follow-up (Horowitz & Garber: d = .02; Merry et al.: g = -.09; Stice
et al.: r = .06;). In addition, all three meta-analyses found significantly smaller effect
sizes for universal prevention programs when compared to targeted (i.e., selected or
indicated) programs.
It has been argued that the comparison between an intervention and a control
group at post-intervention and follow-up as described above does not reflect true
prevention effects; instead they parallel analyses conducted in the context of treatment efficacy studies (for a more extensive discussion of this issue see Cuijpers, Van
Straten, Smit, Mihalopoulos, & Beekman, 2008; Horowitz & Garber, 2006; Muñoz et
al., 2010). Horowitz and Garber (2006) therefore proposed that two requirements are
needed for a prevention effect in the strict sense to be present, namely (1) an increase
in depressive symptoms in the control group and (2) no increase or a diminished
increase of symptoms in the intervention group. When applying these criteria to
the studies included in their meta-analysis, Horowitz and Garber found not a single
prevention effect for any universal prevention study. Cuijpers, Van Straten, Smit, Mihapoulos, and Beekman (2008) propose even stricter criteria suggesting that in order
to be judged as effective, preventive interventions should be shown to prevent the
onset of future disorders, as indicated by a lower incidence rate ratio than a control
group. Only two studies evaluating the effects of universal prevention programs on
the onset of depressive disorders could be identified in their meta-analysis, and the
mean incidence rate ratio for these programs was non-significant. Merry et al. (2011)
conducted a meta-analysis including data from a much larger group of studies,
which painted a somewhat more positive picture. Universal prevention significantly
reduced the incidence of depressive disorder post-treatment (RD = −.12) and at 3–9
months follow-up (RD = −.19). Interestingly, the effect size was significantly larger
compared to targeted programs immediately after treatment. However, the effect
1

All effect sizes reported in this article are between-group effect sizes, i.e. they represent the effect of an intervention
relative to a control group. In the meta-analysis by Horowitz and Garber (2006), Cohen’s d was computed by
dividing the difference between the post-treatment and follow-up scores, respectively, by the standard deviation
of the control group. Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). Hillsdale, NJ
Lawrence Erlbaum Associates. Criteria are used to classify effect sizes as small (d = 0.20 - 0.30) medium (d = 0.50)
or large (d = 0.80).

2

In the meta-analysis by Merry et al. (2011), the particular definition of the standardized mean difference is Hedges’
g which is the difference in means divided by the pooled standard deviation of participants’ outcome across a trial.
The effect size Hedge’s g is derived from Cohen’s d, but is regarded as less biased as it also takes the sample size into
account Lipsey, M. W., & Wilson, D. B. (2001). Practical meta-analysis. Thousand Oaks: Sage.

3

In the meta-analysis by Stice et al. Stice, E., Shaw, H., Bohon, C., Marti, N. C., & Rohde, P. (2009). A meta-analytic
review of depression prevention programs for children and adolescents: Factors that predict magnitude of intervention effects. Journal of Consulting & Clinical Psychology, 77(3), 486-503., the correlation coefficient r is used as
the effect size. Criteria by Cohen (1988) are used to classify effect sizes as small (r = .10), medium (r = .30), and
large (r = .50).
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for universal programs disappeared at 1 year follow-up, whereas efficacy remained
evident for targeted programs. Studies comparing preventive programs to a placebo
control group showed no evidence of increased efficacy.
Anxiety disorders. As in the field of depression prevention, universal programs
for the prevention of anxiety disorders also typically follow a basic CBT approach. In
addition, they include more or less the same set of techniques already described in the
context of depression prevention. The main strategies are psychoeducation, cognitive
restructuring, and training to use functional coping skills, with the main difference
being that techniques are focused on helping participants to deal with symptoms
of anxiety rather than depression. The anxiety prevention program that has most
extensively been studied to date was developed by Barrett and colleagues in Australia (FRIENDS program; e.g., Barrett & Turner, 2001; Barrett, Farrell, Ollendick, &
Dadds, 2006). FRIENDS is offered in a group setting and focuses on psychoeducation
about symptoms of anxiety, cognitive strategies aimed at identifying and challenging anxious thoughts, and the development of coping skills, including relaxation,
problem-solving, and graduated exposure with self-reward for successful approach
behavior. Other anxiety prevention programs include a similar set of strategies (e.g.,
Aune & Stiles, 2009; Hains & Ellmann, 1994; Roberts et al., 2010).
Three recent meta-analyses investigated the effects of anxiety prevention programs across studies (Fisak, Richard, & Mann, 2011; Teubert & Pinquart, 2011; Zalta,
2011). In all three meta-analyses, small but significant effect sizes were found when
comparing universal interventions to a control group post-treatment (Fisak et al.: d =
.17; Teubert & Pinquart: g = .12; Zalta: g = .29) and at follow-up (Teubert & Pinquart:
g = .15). In Fisak et al.’s (2011) meta-analysis, effects were found to remain stable at
6-month follow-up; however, no significant effect of the preventive intervention could
be identified at 12-month follow-up any more. In one of the three meta-analyses,
universal prevention programs showed significantly smaller effects than selected or
indicated preventive interventions (Teubert & Pinquart, 2011); however, this was not
replicated in the other two meta-analyses. None of the three studies analyzed prevention effects in a stricter sense as detailed by Horowitz and Garber (2006) or tested
the effect of universal prevention trainings on the onset of future anxiety disorders.
Conclusions. In sum, universal prevention programs have been found to show
significant treatment effects in that they lead to lower symptom severities of depression and anxiety at post-intervention and follow-up when compared to control
groups. However, effect sizes are typically small, and tend to be smaller for universal
prevention than selected or indicated prevention. Evidence for preventive effects according to strict criteria suggested by Horowitz and Garber (2006) and Cuijpers et al.
(2008) is sparse. However, as described, Merry et al., (2011) come to a more positive
conclusion regarding depression in their recent meta-analysis.
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Selective and indicated prevention of depression and anxiety disorders

Depression. As in the case of universal prevention, the vast majority of selective
and indicative prevention programs for depression are CBT-based. One of the most
commonly used interventions in this area is the Coping with Depression Course (see
Cuijpers, Munoz, Clarke, & Lewinsohn, 2009), a group intervention focusing on
psychoeducation, social skills, cognitive restructuring, and behavioral activation.
The program was also adapted for use with children and adolescents, the Coping with
Stress Course (Clarke et al., 2001; Clarke et al., 1995). A small number of studies have
evaluated interpersonal therapy as a preventive intervention for depression (e.g.,
Young, Mufson, & Davies, 2006; Zlotnick, Miller, Pearlstein, Howard, & Sweeney,
2006).
Studies evaluating selective prevention have focused on different high-risk groups
including children of divorced parents (e.g., Gwynn & Brantley, 1987), children
of parents suffering from psychiatric disorders (e.g., Beardslee et al., 1997; Roosa,
Gensheimer, Short, Ayers, & Shell, 1989), children from low income ethnic minority families (e.g., Cardemil et al., 2002), college students showing signs of cognitive
vulnerability (Seligman et al., 1999) or pregnant women at risk of post-partum
depression (Elliott et al., 2000; Zlotnick et al., 2006).
The crucial inclusion criterion for indicated prevention programs is the presence
of elevated/subclinical levels of depressive symptoms without meeting full criteria
for a depressive episode. Indicated prevention programs have been evaluated for
different age groups, including children (e.g., Clarke et al., 1995; Jaycox et al., 1994),
adolescents (Arnarson, & Craighead, 2011), adults (e.g., Allart-van Dam, Hosman,
Hoogduin, & Schaap, 2007), and older adults (see Forsman, Schierenbeck, & Wahlbeck, 2011).
Results from the three meta-analyses presented earlier show small to moderate
effect sizes for preventive interventions on symptom levels of depression at postintervention (Horowitz & Garber, 2006, selected: d = .30, indicated: d = .23; Merry et
al., 2011, selected and indicated: g = -.31; Stice et al., 2009, selected and indicated: r
= .23) as well as follow-up (Horowitz & Garber, 2006, selected: d = .34, indicated: d =
.31; Merry et al., 2011, selected and indicated: g = -.22 Stice et al., 2009, selected and
indicated: r = .14). As described earlier, these meta-analyses found that selected and
indicated prevention programs showed higher effect sizes than universal programs.
When applying strict criteria, Horowitz and Garber (2006) found that only one
selected prevention study (Quayle, Dzuirawiec, Roberts, Kane, & Ebsworthy, 2001),
and three indicated prevention studies showed evidence for prevention (Freres,
Gillham, Hamilton, & Patton, 2002; Jaycox, Reivich, Gillham, & Seligman, 1994a;
Reivich, 1996), whereas the rest of the studies were indicative of treatment effects
only. Results from the meta-analysis by Cuijpers, van Straten, Smit et al. (2008) and
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Merry et al. (2011) testing the efficacy of prevention programs to prevent future onset
of depression showed a somewhat more positive picture. Both studies demonstrated
a significantly reduced risk for a future diagnosis of depression compared to control
conditions (Cuijpers, van Straten, Smit et al., 2008, selected: IRR = .72; indicated: IRR
= .76; Merry et al., 2011, selected and targeted: RD = −.14). Although Merry (Merry
et al., 2004) reported one study that demonstrated increased efficacy of targeted prevention programs compared to a placebo control group, meta-analytic results (Merry
et al., 2011) did not confirm a significant difference.
Anxiety. In terms of the interventions used, selected and indicated preventive
programs for anxiety are very similar to the universal programs described earlier,
focusing on psychoeducation, cognitive restructuring, and learning coping skills (see
Fisak et al., 2011; Teubert & Pinquart, 2011). Target groups of selected intervention
programs include a variety of populations, for example adolescent migrants (e.g.,
Barrett, Sonderegger, & Xenos, 2003), children exposed to terrorism (Berger, PatHorenczyk, & Gelkopf, 2007), children from disadvantaged areas (e.g., Bonhauser
et al., 2005; Roberts et al., 2010), smoking adolescents with high anxiety sensitivity
(Feldner et al., 2008), or children of parents with anxiety disorders (Ginsburg, 2009).
Meta-analytic studies show small to moderate effect sizes for selected and indicated prevention programs on anxiety symptoms at post-intervention (Fisak et al.,
2011: d = .26; Teubert & Pinquart, 2011: g = .32; Zalta, 2011: g = .21) and follow-up
(Teubert & Pinquart, 2011: g = .23). As described earlier, evidence from one metaanalysis suggests that selected and indicated prevention for anxiety is more effective
than universal programs (Teubert & Pinquart, 2011). However, no information is
available on preventive effects using strict criteria (Cuijpers et al., 2008; Horowitz &
Garber, 2006).
Conclusions. Results from our review of the recent meta-analytic literature suggest that both universal and targeted intervention show significantly larger effects
in reducing symptom severities of depression and anxiety than control groups. In
addition, there is emerging evidence that preventive programs reduce the risk for
future onset of depression. Overall, selected and indicated prevention appears to be
more efficacious than universal prevention.
Limitations and possible future directions

In sum, past research has shown that preventive interventions for depression and
anxiety can be effective. However, a number of limitations are noteworthy. First,
there is increasing recognition in the field that the majority of past prevention studies
suffer from serious methodological limitations. Most importantly, almost all studies
evaluating universal prevention programs are seriously underpowered. To investigate
true preventive effects, sample sizes well above N = 10,000 are needed (Muñoz et al.,
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2010). In addition, the majority of trials have compared prevention with no intervention. Only few studies compared intervention with placebo or attention control
and results did not support a superiority of the preventive interventions. Although
this finding may largely be the result of inadequate power, a larger number of trials
comparing prevention programs to placebo or attention control conditions need to
be conducted to rule out possible placebo effects. Finally, as pointed out by Horowitz
and Garber (2006), most prevention trials to date have focused on treatment effects
rather than prevention. Research using more rigorous methodology is needed before
any firm conclusions regarding the efficacy of existing preventive interventions can
be drawn.
Second, although results from recent meta-analyses show significant effects of
preventive interventions, between group effect sizes in randomized controlled trials
are typically only of small to moderate magnitude. Therefore, there certainly appears
to be room for improvement in this area. In addition, the small magnitude of effects
typically found raises the question as to whether preventive interventions for anxiety
and depression are at all cost-effective, which can be assumed to be an important
factor when it comes to the implementation of prevention into routine settings.
Although targeted prevention includes the costs involved in screening to select
individuals at risk, the efficiency of these interventions is relatively large as services
are exclusively delivered to those in need. Universal prevention programs avoid the
costs of screening but are related to high costs for the implementation of the program
(e.g., training and possibly payment of facilitators) given the large scale on which
universal programs operate. At the same time, the efficiency of universal interventions is lower as service is also delivered to individuals who have relatively little to
gain. Universal prevention may still be cost-effective, however, if programs succeed
to prevent the onset of depression in even a small number of cases at relatively low
cost. Although there is some preliminary evidence for cost-effectiveness of indicated
prevention programs (Mihalopoulos, Vos, Pirkis, Smit, & Carter, 2011), this area still
needs further investigation.
Third, although evidence tends to show the highest effects for indicated prevention, a number of problems regarding this type of programs are noteworthy. Although
clearly falling within the currently dominating definition of prevention suggested
by the Institute of Medicine (National Research Council & Institute of Medicine,
2009), some authors have questioned whether it should not better be regarded as
early intervention rather than prevention in its purest sense (e.g., Merry, 2007). In
addition, there is increasing evidence that even in settings where indicated intervention is widely available, only a small minority of the target group is actually motivated
to participate (Reynolds, 2009).

Repetitive Negative Thinking as a Promising Target

As described earlier, state-of-the-art reviews of prevention in the field of depression and/or anxiety disorders have come to differing conclusions, ranging from the
enthusiastic to the very sceptical. However, regardless of the fact whether one regards
the glass as half full or half empty, it is clear that future development in this area is
needed, as the effects documented for existing programs fall short of the potential
that is ascribed to prevention of emotional disorders (National Research Council &
Institute of Medicine, 2009). So, how can we make prevention more efficacious, more
cost-effective, and more acceptable to the target group?
A number of potential answers to this question have been put forward in the
literature. First, based on emerging evidence that the effects of universal prevention
falls behind that of selective and indicated prevention, it appears promising to mainly
focus future prevention efforts on high risk individuals (see Bienvenu & Ginsburg,
2007; Craske & Zucker, 2001; Garber, 2006; Horowitz & Garber, 2006; 2010). A
number of candidate variables have been suggested that could be used to identify
individuals in need of preventive interventions. These include factors that are markers of increased risk, but are in themselves not modifiable, such as gender, family
history of depression or genetic risk (see Garber, 2008; Reynolds III, 2009). Muñoz
et al. (2010) suggested a set of criteria that can be used to select risk factors for this
purpose, including strength of the association between risk factor and disorder and
health gain at population level. However, a different approach is also conceivable, in
which theory-derived risk factors are not only used to identify at risk individuals, but
in which these very risk factors are also the target of the following intervention (see
also Craske & Zucker, 2001; Zvolensky et al., 2006). Whereas Garber (2006) suggested
to develop broadband preventive interventions aiming at the modification of several
theory-derived factors simultaneously before dismantling the resulting complex interventions in later research, a different approach would be to focus on one key risk
factor instead. An advantage of this latter approach may be that interventions could
be more focused and therefore potentially more effective.
Second, there is little variation in the content of past prevention programs that
mostly consist of broadband CBT strategies. One intriguing idea on how to improve
the efficacy of preventive interventions may be to individualize prevention programs
to a greater degree (Vitiello, 2011). Individuals selected on the basis of cognitive vulnerability factors (see Bieling & Grant, 2007) could then receive a different program
to those identified on the basis of a dysfunctional family environment (see Knappe,
Beesdo-Baum, & Wittchen, 2010), or biological risk factors (see Reynolds III, 2009).
Individualizing prevention may also need to include the development of culturally
adapted interventions (see Cardemil, Kim, Pinedo, & Miller, 2005).
Third, past preventive interventions have specifically been developed for a particular disorder or group of disorders. However, there is increasing evidence that
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transdiagnostic risk factors are involved in a wide range of emotional disorders
(Harvey, Watkins, Mansell, & Shafran, 2004; Susan Nolen-Hoeksema & Watkins,
2011). The efficacy of prevention may possibly be increased by focusing more on risk
factors across disorders and directly targeting these in the intervention (see Dozois,
Seeds, & Collins, 2009; Nehmy, 2010).
Finally, whereas past prevention has mainly relied on group interventions carried
out in schools or the community, researchers are increasingly testing whether the
efficacy and cost-effectiveness of preventive interventions can be improved by using
different settings and/or modes of delivery. In this context, the use of computerized
and/or internet-based interventions appears especially promising (see Calear, Christensen, Mackinnon, Griffiths, & O’Kearney, 2009; Landback et al., 2009; Richardson,
Stallard, & Velleman, 2010). The Internet is rapidly becoming an important tool for
delivering psychological treatment (Cuijpers, van Straten, & Andersson, 2008). As
Internet-based treatment will advance technologically and will become increasingly interactive, so will Internet-based intervention possibilities. Internet-based
interventions have the potential to reach a large number of people and may boost
cost-effectiveness through interventions requiring little or no therapeutic assistance
(Kazdin & Blase, 2011).
In the remainder of this article, we will use repetitive negative thinking (RNT;
worry and rumination) as an example to illustrate the theory-based selective prevention approach outlined above. We will argue that RNT is a promising target for prevention as (1) there is ample evidence that this thought process is a transdiagnostic
risk factor that can be used to identify individuals at risk of developing an emotional
disorder, and (2) theoretically-derived evidence-based interventions are available
that are effective in reducing levels of this risk factor, and could be adapted for use in
preventive interventions.
Repetitive negative thinking as a promising target for preventive interventions
Repetitive negative thinking across disorders

Individuals suffering from different mental disorders report that they repeatedly
think about their problems or negative experiences, and that they experience these
thoughts as repetitive and difficult to control (for reviews see Ehring & Watkins, 2008;
Ehring et al., 2011; Watkins, 2008). For example, depressed individuals often report
thinking about their symptoms of depression, past failures, or problems they currently encounter (Susan Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). Persistent
and uncontrollable worrisome thoughts, on the other hand, are a key characteristic of
generalized anxiety disorder (GAD) (Borkovec, Ray, & Stöber, 1998). However, RNT
in the form of worry and/or rumination is also common in other anxiety disorders.
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Individuals suffering from social anxiety have been found to show heightened levels
of post-event processing, i.e., repeated thinking about recent social situations, their
own behavior within these situations and how they are evaluated by other people, as
well as repetitive anticipatory processing related to future situations (e.g., Abbott &
Rapee, 2004; McEvoy, Mahoney, Perini, & Kingsep, 2009). Similarly, heightened levels
of rumination have been found to be present in posttraumatic stress disorder (PTSD)
(Ehring, Frank, & Ehlers, 2008; Michael, Halligan, Clark, & Ehlers, 2007), and obsessive compulsive disorder (OCD) (Wahl et al., 2011). In sum, RNT has been shown to
be characteristic of many different disorders, including depression and most anxiety
disorders. It has therefore been suggested to be an important transdiagnostic process
these disorders have in common (Ehring & Watkins, 2008; Harvey et al., 2004)
Repetitive negative thinking: one unitary process versus several related ones?

Research into the role of RNT in emotional disorders has typically distinguished between two different processes, worry versus rumination. Worry has been defined as
“a chain of thoughts and images, negatively affect-laden and relatively uncontrollable”
and as “an attempt to engage in mental problem-solving on an issue whose outcome
is uncertain but contains the possibility of one or more negative outcomes” (Borkovec, Robinson, Pruzinsky, & DePree, 1983, p. 10). Worry has mainly been studied
in the context of generalized anxiety disorder (GAD), where it constitutes the core
characteristic (APA, 2000). However, although the severity and intensity of worry is
especially pronounced in GAD (Olatunji, Wolitzky-Taylor, Sawchuk, & Ciesielski,
2011, this issue), there is evidence showing that worry is similarly present across a
range of Axis I disorders, including depression (Muris, Roelofs, Rassin, Franken, &
Mayer, 2005; Starcevic, 1995; Stöber & Joormann, 2001) and other anxiety disorders
(Chelminski & Zimmerman, 2003; Gladstone et al., 2005).
Rumination, on the other hand, has mainly been studied in the context of depression and is typically defined as “behaviors and thoughts that passively focus one’s
attention on one’s depressive symptoms and on the implications of these symptoms”
(Nolen-Hoeksema, 1998, p. 139). Importantly, however, rumination is not restricted
to depression and has been found to be present in many other disorders, including
anxiety disorders (e.g., Abbott & Rapee, 2004; Ehring et al., 2008; Wahl et al., 2011).
The finding that worry and rumination are present across different disorders
has triggered an ongoing debate about the degree of overlap between these thought
processes. Whereas some researchers argue that worry and rumination should be
regarded as related, but distinct processes (e.g., Papageorgiou & Wells, 1999), others
suggest that worry and rumination share the same process and only differ regarding
disorder-related content (e.g., Segerstrom, Tsao, Alden, & Craske, 2000). Several
studies using different methodological approaches have empirically examined the
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differences between worry and rumination. In sum, the findings reveal far more
similarities than differences between worry and rumination (for an overview see
Ehring & Watkins, 2008). Specifically, measures of rumination and worry are highly
correlated and similarly related to symptom levels of anxiety and depression. Studies
directly comparing characteristics of worry versus rumination have revealed some
differences. Importantly, however, only one of these differences, namely temporal
orientation, could be replicated across studies. Whereas worry was predominantly
focused on the future, rumination was focused on the past and/or present. Finally,
the experimental induction of worry versus rumination shows similar effects. In
addition, worry and rumination appear to be generative of one another. A worry
episode is likely to include a periodic recall of past loss or failure, whereas rumination
about a past loss or failure also has implications for one’s future, and will therefore
generate worry (McLaughlin, Borkovec, & Sibrava, 2007).
The widespread presence of worry and rumination across disorders and the fact
that the two processes show more similarities than differences have led a number of
authors to conceptualize RNT as a transdiagnostic process that is characterized by
similar or even identical process characteristics across disorders but is then applied
to a different disorder-specific content (Ehring & Watkins, 2008; McEvoy, Mahoney,
& Moulds, 2010; Segerstrom et al., 2000). Several generic disorder-independent definitions of this process have been suggested. For example, Martin and Tesser (1996)
defined rumination as “a class of conscious thoughts that revolve around a common
instrumental theme and that recur in the absence of immediate environmental demands requiring the thoughts” (p. 7). Similarly, Ehring et al. (2011) argued that the
core of RNT is the fact that it is repetitive, intrusive, and difficult to disengage from,
that it captures mental capacity and is perceived by individuals as unproductive.
The role of repetitive negative thinking in the development of depression and
anxiety disorders

So far, the argument that a focus on RNT may be promising for preventive interventions was based on evidence showing that worry and rumination are present
in depression and anxiety disorders. However, the mere presence of RNT in these
disorders is only a prerequisite but not yet a persuasive argument for its usefulness
as a target in preventive interventions. Some authors have suggested that worry may
simply be an epiphenomenon or cognitive manifestation of emotion difficulties that
only appears when the disorder has already developed (e.g., O’Neill, 1985). The use
of RNT as a target for prevention appears only promising if it is shown to be a risk
factor for psychopathology and causally involved in its onset and/or maintenance. In
the following, emerging evidence supporting a causal relationship between RNT and
depression and anxiety disorders will therefore be presented.
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Rumination. A series of longitudinal studies have shown that elevated levels of
rumination predict future depressive symptoms even after controlling for baseline
levels of depression and anxiety (e.g., Abela, Brozina, & Haigh, 2002; Broderick &
Korteland, 2004; Butler & Nolen-Hoeksema, 1994; Nolen-Hoeksema & Morrow,
1991). In addition, self-reported rumination has also been shown to predict the
future onset, number and duration of major depressive episodes (Just & Alloy, 1997;
Nolen-Hoeksema, 2000; Nolen-Hoeksema, Stice, Wade, & Bohon, 2007; Robinson
& Alloy, 2003) Similarly, naturally occurring rumination in caretakers of a deceased
family member predicted depression six months after their relative had died (NolenHoeksema, Parker, & Larson, 1994). Converging evidence comes from experimental
studies showing that inducing rumination not only prolongs and exacerbates
depressed mood, but also has a negative effect on a number of processes linked to
the maintenance of depressive symptoms, including impaired concentration and
problem solving, increased negative thinking, and poorer interpersonal coping (for
reviews see Lyubomirsky & Tkach, 2004; Watkins, 2008).
Although the majority of research has focused on rumination in relation to depression, and worry in relation to anxiety, some studies have investigated the link
between rumination and anxiety. Longitudinal studies have shown that individuals
who have elevated levels of rumination report higher levels of anxiety symptoms over
time even after controlling for baseline levels of anxiety symptoms (e.g., Ehring et al.,
2008; Garnefski, Kraaij, & Spinhoven, 2001; Nolen-Hoeksema, 2000). Experimental
studies inducing rumination additionally suggest that rumination prolongs anxious
mood (e.g., Blagden & Craske, 1996; Ehring, Fuchs, & Kläsener, 2009; McLaughlin
et al., 2007).
Worry. In comparison to the abundant evidence related to rumination as a risk
factor for depression, considerably fewer longitudinal studies have tested worry as a
predictor of anxiety. However, the studies that have been conducted clearly support
the role of worry as a risk factor for anxiety. For example, two studies showed that
worry predicts elevated levels of anxiety one month later (Hong, 2007), and anxious
symptomatology 6-8 weeks later (Calmes & Roberts, 2007). In addition, worry prior
to a presumably stressful exam period predicted higher anxiety after this period
had ended (Segerstrom et al., 2000; Siddique, LaSalle-Ricci, Glass, Arnkoff, & Diaz,
2006). Finally, a series of prospective studies have shown that levels of worry and
rumination assessed shortly after a traumatic event significantly and substantially
predicted posttraumatic stress disorder some months later (e.g., Ehring et al., 2008;
Mayou, Bryant, & Ehlers, 2001; Michael et al., 2007).
Importantly, extensive experimental research has shown negative effects of worry
on a number of key processes. There is evidence that the induction of worry dampens
the parasympathetic nervous system, leading to increased heart rate, decreased heart

37

38

Chapter 2

rate variability, and other symptoms of anxiety (e.g., Brosschot, Van Dijk, & Thayer,
2007). In addition, worry has been found to lead to increases in anxiety on the subjective and the physiological level (Lyonfields, Borkovec, & Thayer, 1995), as well as
increases in threat expectancies (Stapinski, Abbott, & Rapee, 2010). On the physiological level, induced worry leads to a variety of responses reflecting anxiety, such as
increased skin conductance and increased heart rate (Dua & King, 1987), decreased
heart rate variability (e.g., Thayer, Friedman, & Borkovec, 1996), decreased respiratory sinus arrhythmia and increased left frontal activity (Hofmann et al., 2005).
Research investigating worry as a predictor of depressive symptoms has found
that individuals who have elevated levels of worry report higher levels of depressive
symptoms one month later (Hong, 2007). An experimental study inducing worry
showed that worry not only evokes an anxious mood, but also contributes to a depressed mood (Andrews & Borkovec, 1988).
Conclusions. The studies discussed above suggest that RNT is not only present in
depression and anxiety disorders, but also triggers symptoms of these disorders and
predicts the development and maintenance of these disorders over time. This causal
relationship is not only found between rumination and depression and between
worry and anxiety, but also between worry and depression and between rumination
and anxiety.
Summary

In this section we have reviewed evidence supporting RNT as a promising target
for the prevention of depression and anxiety disorders. First, RNT is not only present in depression and anxiety disorders, but converging evidence points towards
a causal role of this factor in the development of psychopathology. Second, there
is evidence for RNT as a transdiagnostic process that shows similar characteristics
across disorders and is similarly involved in depression as well as anxiety. Third, the
two main forms of RNT, worry and rumination, are highly similar processes enabling
intervention programs to directly target both processes using the same principles.
Importantly, the proposition that worry and rumination require similar interventions is even shared by authors otherwise emphasizing differences between these
processes (e.g., Papageorgiou & Wells, 1999).
A final requirement for RNT being a useful target for preventive interventions
is of course noteworthy: It needs to be modifiable. To our knowledge, no preventive
intervention targeting worry or rumination has been developed and evaluated to
date. However, there are a number of different psychological treatment approaches
for depression as well as generalized anxiety disorder that include techniques aiming
to reduce levels of RNT. In the following chapter, we will therefore turn to the efficacy
of interventions targeting worry and/or rumination. In a second step, we will discuss
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which of these approaches may be promising to be adapted for use in preventive
interventions.
Efficacy of interventions targeting repetitive negative thinking
Interventions for depression that aim at targeting rumination

Rumination is regarded as a key maintaining factor of depression (e.g., NolenHoeksema, 2000; Papageorgiou & Wells, 2004). Several treatments for depression
therefore include strategies that are aimed at directly targeting rumination, including
behavioral activation, rumination-focused cognitive therapy, metacognitive therapy,
mindfulness-based techniques, and competitive memory training. These interventions will be described briefly and the effects of these treatments will be discussed.
Behavioral activation. In the seventies of the last century, Lewinsohn (1974)
proposed that depression results from a lack of positively reinforced experiences in
the environment and he developed a behavioral therapy for depression aimed at increasing positive events and reinforcers, as well as decreasing negative consequences.
Behavioral activation is largely based on Lewinsohn’s ideas and aims at keeping
depressed clients active, rather than leading an avoidant lifestyle. Specifically, clients
learn to monitor their mood and daily activities, and are guided to systematically
increase the number of pleasant as well as mastery activities and to increase positive
interactions with their environment. In addition, recent extensions of behavioral
activation treatment use functional analyses to identify depression-maintaining
behavior, especially avoidance, and help clients to replace these with functional
strategies. Within behavioral activation, rumination is conceptualized as a cognitive
form of avoidance behavior, and functional analysis is used to replace this avoidance
with more adequate approach behaviors (Kanter et al., 2010). Studies that have tested
the effects of the behavioral components of CBT revealed that behavioral activation is
as effective as cognitive therapy which is a combination of both cognitive and behavioral techniques (e.g., Dimidjian et al., 2006; Gortner, Gollan, Dobson, & Jacobson,
1998; Jacobson et al., 1996). However, to our knowledge no study to date has tested
whether behavioral activation treatment is also effective in specifically reducing
levels of rumination.
Rumination-focused CBT. Watkins (2008) suggested that rumination is a
mediator of treatment effects for depression, and developed an adaptation of CBT
(Rumination-Focused Cognitive-Behavioural Therapy; RFCBT), specifically targeting rumination (Watkins et al., 2007). On a theoretical as well as a technical level,
RFCBT integrates two approaches. First, the basic behavior-analytic and contextual
approach used in behavioral activation treatment is adapted to specifically focus on
rumination as a dysfunctional coping and avoidance behavior respectively. Second,
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on the basis of experimental research (Watkins, 2008; 2011) a distinction is made
between dysfunctional rumination characterized by an abstract-evaluative and
conceptual style of processing on the one hand and a more functional concreteexperiential and non-evaluative mode of processing on the other hand. In practice,
RFBCT uses functional behavior analysis to help clients to evaluate the (un)helpfulness of rumination about negative self-experience and teaches clients to shift into
the most effective style of thinking. Concreteness training was developed to increase
specificity of processing in clients with depression: RFCBT uses experiential/imagery
exercises and behavioral experiments to facilitate a more helpful concrete thinking
style.
RFCBT was first investigated in a small case series of clients with residual depression (Watkins et al., 2007). Generally, treatment led to a substantial reduction in
depressed mood and in self-reported rumination as assessed by the Ruminative Response Scale (RRS) (Nolen-Hoeksema & Morrow, 1991). A recent RCT investigated
whether rumination-focused CBT provided added benefit to treatment as usual
(TAU) in reducing residual symptoms of depression (Watkins et al., 2011). RFCBT
plus TAU was more effective than TAU alone in reducing depressed mood and rumination. Moreover, change in rumination was found to be a mediator of the effects of
treatment condition on reduction in depressive mood (Watkins et al., 2011).
Metacognitive therapy. According to the metacognitive model of emotional
disorder, depression is maintained by engaging in dysfunctional coping strategies,
including worry and rumination (Wells & Papageorgiou, 2004). Importantly, worry
and rumination are thought to be maintained by positive as well as negative metacognitions. Positive metacognitions (e.g., “Rumination helps me to understand why I am
feeling this way”; “Worry helps me to be prepared”) are thought to initiate repetitive
thinking. On the other hand, negative metacognitions (e.g., “Ruminating could make
me go mad”; “Worrying puts my body under a lot of stress”) are activated later in
the process, which then leads to meta-worry/meta-rumination and engagement in
dysfunctional coping strategies, such as thought suppression. In this way, repetitive
thinking is maintained or even worsened.
Metacognitive therapy for depression aims to reduce the frequency of rumination
and worry in response to negative thoughts, and more specifically focuses on (a)
identifying rumination and threat monitoring, (b) challenging negative metacognitive beliefs about the uncontrollability and significance of depressive thoughts and
feelings, and (c) challenging positive metacognitive beliefs about rumination and
dysfunctional thought control strategies.
The effects of metacognitive therapy in depression were evaluated in a case series
of four clients (Wells et al., 2009). Treatment was associated with clinically significant
improvements in depressed mood, rumination and metacognitive beliefs. In a study
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by Nordahl (2009) clients of whom two third formally fulfilled ICD-10 criteria of
depression were randomly assigned to either cognitive therapy or metacognitive
therapy. Both treatments were found to be equally effective in terms of reduction
of depressed mood, but metacognitive therapy resulted in greater improvement in
meta-worry than cognitive therapy.
Mindfulness-based therapy. Mindfulness, a central concept in Buddhism, has
been described as “bringing one’s complete attention to the present experience”
(Marlatt & Kristeller, 1999, p. 68), and as “paying attention in a particular way: on
purpose, in the present moment and nonjudgmentally” (Kabat-Zinn, 1994, p. 4). The
concept of mindfulness has been incorporated into therapeutic interventions to help
clients adopt a more mindful approach to negative thoughts and feelings. Although
different strategies exist to facilitate mindfulness, meditation is most commonly used
in these interventions. The pure observant stance practiced in mindfulness therapy is
supposed to discourage automatic, habitual thought patterns, including rumination
(Teasdale et al., 2002). For instance, Mindfulness-Based Cognitive Therapy (MBCT)
(Segal, Williams, & Teasdale, 2002), a treatment for chronic depression, promotes a
decentered, nonjudgmental view of one’s thoughts, emotions, and body sensations
to prevent the deleterious loop of negative thoughts and moods characteristic for
rumination.
The effect of mindfulness-based therapy has been investigated in several controlled studies on the occurrence of relapse in chronically depressed individuals.
MBCT plus TAU significantly reduced relapse rates as compared to TAU (Godfrin &
van Heeringen, 2010; Ma & Teasdale, 2004; Teasdale et al., 2000). Mindfulness-based
training has also been shown to reduce depression in currently depressed individuals.
In an uncontrolled study in a sample of 51 depressed patients, significant decreases
in depression and anxiety were detected (Eisendrath et al., 2008). A controlled study
conducted by Kingston, Dooley, Bates, Lawlor, and Malone (2007) showed that
MBCT provided added benefit to treatment as usual in reducing depression and
rumination. Finally, a recent meta-analysis found mindfulness based training an
effective intervention in clients with depressed mood (Hofmann, Sawyer, Witt, &
Oh, 2010).
Competitive Memory Training (COMET). Competitive memory training
(COMET) for depressive rumination focuses on the relative retrievability and activation of positive and functional personal experiences (Maarsingh, Korrelboom,
& Huijbrechts, 2010). COMET targets the amount of involvement the patient has
with negative thoughts and emotions, rather than on the content of dysfunctional
cognitions. It uses counter memories to reduce the negative effects of rumination. An
incompatible emotional network is installed by clients by teaching them to become
indifferent or to adopt an attitude of acceptance. Through repetitive activation in the
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therapy sessions it is hoped that the incompatible emotional network inhibits the
depressive ruminative network.
In two out-patient samples, one with mixed diagnoses (Olij et al., 2006) and one with
major depression (Maarsingh et al., 2010), COMET led to enhanced self-esteem and
reduction in depressed mood, but these studies were uncontrolled. One controlled
study with depressed elderly found COMET as add-on to care as usual more effective than care as usual alone in terms of reduction of depression and reduction of
frequency of rumination (Ekkers et al., 2011).
Interventions for generalized anxiety disorder that aim at targeting worry

Worry is the key cognitive aspect of GAD. A number of primarily CBT interventions have been developed to target worry in GAD clients, including worry exposure,
applied relaxation, cognitive and metacognitive therapy, and mindfulness training.
Research into the effect of these treatments will be discussed below.
Overview CBT treatments. Most evidence-based treatments for GAD include
a complex package of treatment strategies aimed to target the cognitive, behavioral,
and emotional processes thought to underlie pathological worry (Mitte, 2005). These
treatments are based on theoretical models of GAD, such as Borkovec’s cognitive
avoidance model (Borkovec, Alcaine, & Behar, 2004; Borkovec et al., 1998) or the intolerance of uncertainty model by Dugas, Gagnon, Ladouceur, and Freeston (1998).
Both models share an underlying commonality in their specific focus on worrying.
Borkovec et al. (2004) suggest that worry serves as a cognitive avoidance strategy by
suppressing anxious arousal. In this model, worry is primarily seen as a cognitiveverbal activity that inhibits emotional processing. In the multi-component CBT
approach based on this model, clients are imaginally exposed to situations they are
worrying about and to the associated physiological arousal which is then paired with
a relaxation response (Borkovec, Newman, Pincus, & Lytle, 2002). This is combined
with additional techniques, such as cognitive restructuring, applied relaxation, and
stimulus control.
In the model developed by Dugas et al. (1998), intolerance of uncertainty is hold
to result from a set of negative beliefs about uncertainty and its implications. In
the CBT intervention developed on the basis of this model, clients are instructed
to separate their worries into two categories, namely worries that are amenable to
problem-solving and worries that are not. In the former case, clients are taught
problem-solving strategies and in case that the problems cannot be changed, worry
exposure is used (Dugas & Robichaud, 2006). In addition, cognitive restructuring is
used to directly target intolerance of uncertainty. The goal of this approach is to help
clients with GAD to develop beliefs about uncertainty that are less negative, rigid,
and pervasive.
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The CBT package of Borkovec and colleagues has been found effective in
a number of controlled studies, in that it reduced symptoms of anxiety as well as
levels of worry (Covin, Ouimet, Seeds, & Dozois, 2008; Fisher, 2006; Gould, Safren,
Washington, & Otto, 2004; Mitte, 2005). The goal of a recent study by Newman and
colleagues (2011) was to test whether the addition of techniques aimed at fostering
emotional deepening and improving interpersonal functioning would increase the
effect of the CBT package of Borkovec and colleagues. Results revealed that interpersonal emotion focused therapy did not enhance the effects of the standard CBT
approach. Further, the CBT package of Borkovec and colleagues was significantly
superior to psychodynamic therapy on worrying, trait-anxiety and depressed mood
(Leichsenring et al., 2009).
The CBT package of Dugas and colleagues has been found to be more effective
than a waiting list control condition (Dugas et al., 2010; Dugas et al., 2003; Ladouceur
et al., 2000) and non-directive therapy (Gosselin, Ladouceur, Morin, Dugas, & Baillargeon, 2006). Interestingly, in the studies by Dugas and colleagues (2010; 2003),
level of worry further decreased from posttreatment to 2-year follow-up.
In sum, both treatments described so far have been found to be effective. However,
as these multi-component packages both include a number of different strategies, it
remains unclear, which of these is responsible for the observed effects. In the following, studies focusing on one of the techniques only will be presented.
Worry exposure. To date, only one study investigated worry exposure as a standalone treatment for GAD (Hoyer et al., 2009). In this study, worry exposure led to
clinically significant changes on anxiety, depression and worry. Worry exposure was
more effective than a waiting list condition and as effective as applied relaxation.
Applied relaxation. There is substantial evidence that applied relaxation is an
empirically supported treatment for GAD (Chambless & Ollendick, 2001). Results
of studies reveal that applied relaxation results in reduced anxiety, worrying and
depressed mood. In a study of Borkovec and Costello (1993), applied relaxation was
as effective as the multi-component package based on the avoidance model of GAD.
More recently, effects of applied relaxation were compared with the CBT package of
Dugas and Robichaud (2006) described above. Results revealed that both treatments
were more effective than no treatment, and that the multi-component CBT approach
was slightly superior to applied relaxation (Dugas et al., 2010). Importantly, CBT
did not lead to a statistically greater change in worry than applied relaxation. As described above, Hoyer and colleagues (2009) found applied relaxation to be as effective
as worry exposure, not only on anxiety, but on severity of worry as well. Interestingly,
although neither applied relaxation nor worry exposure involved cognitive restructuring, both treatments led to cognitive and metacognitive change.
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Cognitive therapy. According to the cognitive model, anxiety is maintained
by an individual’s catastrophic misinterpretations of generally benign stimuli thus
creating a self-perpetuating cycle of increasingly intensified anxiety (Beck, Emery, &
Greenberg, 1985). As described above, cognitive restructuring techniques are part of
most multi-component CBT packages for treating CBT. Siev and Chambless (2007)
conducted a meta-analysis of studies that compared cognitive therapy and relaxation.
Cognitive therapy proved equally efficacious in treating GAD in terms of anxiety,
anxiety-related cognitions, and depression.
Metacognitive therapy. In contrast to the cognitive-behavioral theories where
worrying has been proposed as a form of emotional avoidance (Borkovec et al., 2004)
or as resulting from beliefs leading to an intolerance of uncertainty (Dugas et al.,
1998), the meta-cognitive model of Wells (2010) holds that pathological worry is the
result of negative beliefs about worrying and counter-productive strategies of mental
control. Central to the development of GAD is worry about worry or meta-worry. In
Wells’ view when negative beliefs about worrying are activated this will lead to negative appraisal of the worry process as uncontrollable and dangerous. Metacognitive
therapy therefore focuses on challenging these meta-cognitive beliefs.
In an uncontrolled study (Wells & King, 2006), ten patients improved during
treatment on measures of anxiety, worry and depressive symptoms and gains were
maintained until one-year follow-up. A small RCT comparing metacognitive therapy
to applied relaxation (Wells et al., 2010), showed that metacognitive therapy was
superior to applied relaxation on most measures across 12-months follow-up. In
a large study conducted in The Netherlands (Van der Heiden, Muris and van der
Molen, 2012), metacognitive therapy was compared with a treatment based on the
intolerance of uncertainty model described earlier. Although both treatments led
to significant improvements on worry, anxiety and depressed mood, metacognitive
therapy was significantly superior to intolerance of uncertainty treatment immediately after treatment at the posttest, but not at follow-up.
Mindfulness training. Research into mindfulness training in GAD is scarce.
So far only a few uncontrolled studies have been reported. Although these studies
found significant reductions in anxiety, depression and worry (Craigie, Rees, Marsh,
& Nathan, 2008; Evans et al., 2008), generally results are weaker than those achieved
with the multi-component packages of Borkovec and colleagues and Dugas and colleagues.
Mindfulness practices are also part of Acceptance and Commitment Therapy
(ACT). In a study into the effects of ACT in GAD clients (Roemer, Orsillo, &
Salters-Pedneault, 2008), clients were taught to become aware of the habitual nature
of anxious responding, and the role of judgment and experiential avoidance in para-
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doxically worsening distress and interference. This treatment was more efficacious
than a waiting list control condition.
Conclusions for the Development of Preventive Interventions

In sum, past research has shown that there is a wide variety of approaches that can
effectively be applied to targeting worry and rumination. All of these interventions
have been shown to significantly reduce symptom severities of depression and anxiety disorders. However, although all treatments were intended to target worry and/
or rumination, it has not consistently been studied whether RNT is indeed reduced
alongside these reductions in symptoms of depression and anxiety. Even fewer studies
have tested whether reductions of RNT mediate the treatment effects. Furthermore,
it is important to note that the studies reported so far have almost exclusively been
focused on targeting RNT in individuals who are currently suffering from depression
or anxiety disorders, with the exception of studies testing the effects of MindfulnessBased Cognitive Therapy in the context of relapse prevention. Nevertheless, evidence
from these treatment trials can inform the development of preventive interventions
in this area.
Although a number of different evidence-based strategies targeting rumination
and/or worry exist, not all of these strategies appear equally promising to be adapted
for use in preventive interventions. We suggest that the following criteria can help
in the process of selecting appropriate interventions to be used in prevention. First,
as described earlier a number of authors have convincingly argued that preventive
interventions should be based on a clear theoretical model accounting for the role
of the risk factor in the development of the disorders of interest, thereby guiding the
selection of strategies to be used (e.g., Craske & Zucker, 2001; Zvolensky et al., 2006).
In the context of RNT, one important issue theoretical models need to address is the
question what exactly makes RNT dysfunctional and how this process can be distinguished from functional forms of dealing with problems or negative experiences.
Second, the strategies that are part of the preventive interventions should be
applicable to worry as well as rumination, and should be expected to have a transdiagnostic preventive effect, i.e. reducing the risk for depression as well as anxiety
disorders.
Third, a number of practical aspects appear crucial. In order to facilitate dissemination and cost-effectiveness, prevention is usually implemented in a group
setting. Moreover, programs need to be relatively short, as motivation in prevention
programs is typically low (Reynolds III, 2009). An important criterion therefore concerns the question whether the intervention can be applied in a short intervention
offered in a group setting. Alternatively, the degree to which a prevention program
can be translated to an internet-based format may prove to be important.
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Based on these general criteria, a number of options as to how to derive an effective prevention program from existing evidence-based strategies described above
are conceivable. One approach would be to develop multi-component interventions
by combining strategies coming from different treatment packages, or to adapt an
existing multi-component treatment for the context of prevention. An advantage of
such an approach may be that participants are presented with different strategies they
can first experiment with in order to then select one or several strategies they have
experienced as helpful. Such a program could initially focus on increasing awareness
for RNT and then present several alternative strategies to adapt or replace this process. In this way, the intervention could be individualized and tailored to the needs
of each individual. Importantly, however, based on the criteria described above the
intervention should not be eclectic, but based on a clear theoretical rationale linking
the different strategies to key ideas regarding the differences between functional and
dysfunctional ways of coping with difficulties or negative experiences. One promising program to be adapted as a preventive intervention may be Rumination-Focused
Cognitive-Behavioral Therapy (RFCBT) (Watkins et al., 2007; 2011). This intervention is based on a clear theoretical model of RNT, distinguishing between different
modes of processing (Watkins, 2008). Functional analysis, experiential exercises and
general CBT strategies are then used to help participants switching from RNT to
more functional modes of processing and active coping.
An alternative approach would be to adapt an intervention comprising a small set
of techniques. The advantage may be that such an intervention would provide participants with an easy-to-comprehend rationale as well as a limited set of techniques that
can conveniently be taught and practiced within a time-limited intervention. One
promising intervention in this area may be the application of metacognitive therapy
to be used in preventive interventions. This treatment is based on a clear theoretical
model of RNT; in addition, it specifies a small set of techniques that can be used to
reduce this process by targeting positive and negative metacognitions (Wells, 2000).
In addition, it may be promising to develop a mindfulness-based training for the
prevention of depression and anxiety disorders in individuals showing heightened
levels of RNT.
Conclusion

Although prevention has been described as a key strategy to reduce the burden
of depression and anxiety disorders at the level of the individual as well as society
(National Research Council & Institute of Medicine, 2009), preventive interventions
currently do not appear to live up to these high expectations. In order to improve
the efficacy and effectiveness of prevention, a large number of experts agree that a
focus on selective prevention appears promising, whereby participants are selected
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who score high on a known risk factor, and whereby the intervention directly targets
this risk factor using interventions deducted from clear theoretical models (see Bieling & Grant, 2007; Bienvenu & Ginsburg, 2007; Craske & Zucker, 2001; Dozois et
al., 2009; Feldner, Zvolensky, & Schmidt, 2004; Garber, 2006; Horowitz & Garber,
2006; Nehmy, 2010; Reynolds III, 2009; Vitiello, 2011; Zvolensky et al., 2006). Despite
the apparent consensus in a large group of prevention researchers, these ideas have
hardly been put into practice to date.
In this article, we have argued that RNT is a promising target for selective prevention of depression and anxiety disorders, for a number of reasons. First, it is a risk
factor that cannot only be used to select individuals, but that can also be modified
and therefore used as a target for the intervention. Second, converging evidence from
longitudinal and experimental studies points towards a causal role of RNT in the development of depression and anxiety disorders. Third, it is a transdiagnostic process
that is similarly involved in depression and different anxiety disorders. Therefore,
targeting this process has the potential to show transdiagnostic preventive effects
(see also Dozois et al., 2009). Fourth, worry and rumination as the two main variants
of RNT appear to be very similar, which means that both processes can be targeted
using the same principles. Finally, a number of evidence-based treatment strategies
are available that are effective in reducing RNT are available. The adaptation of these
strategies for use in preventive interventions appears feasible.
Although RNT based on these arguments appears to be a promising target for
intervention, some cautionary notes are warranted. First, RNT is clearly only one
of a large number of risk factors for depression and anxiety disorders. It is therefore
conceivable that preventive interventions targeting this process are not suitable for all
individuals at risk for depression or anxiety disorders in the same way. For example,
it has consistently been demonstrated that females report higher levels of RNT than
males (e.g., Nolen-Hoeksema, Larson, & Grayson, 1999), suggesting that prevention
programs targeting worry and rumination may be more relevant for women than
for men. We therefore suggest that prevention programs targeting other risk factors
could and should be developed in similar ways. Although most prevention programs
developed in the literature to date, including the one suggested in this article, have
mainly focused on cognitive and/or emotional factors, other prevention targets
appear equally promising. For example, this may include interventions targeting
family environment factors to prevent anxiety disorders in children of parents with
a mental disorder (see Ginsburg, 2004; Knappe et al., 2010), prevention programs
aiming at the reduction of substance misuse, physical health problems or interventions targeting socio-economic factors. Additionally, prevention programs could be
offered to individuals who show a genetic and/or biological risk for emotional disorders, whereby the preventive interventions includes strategies to help participants
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compensate for these vulnerability factors (see Reynolds III, 2009). In this context,
the perspective presented in this article should be regarded as an example on how
theory-based selective prevention can be conceptualized. The development of different prevention programs for individuals with different risk profiles may ultimately
help to individualize prevention (Vitiello, 2011).
Second, whereas RNT has extensively been studied in the context of some disorders, such as depression and GAD, evidence regarding its role in other disorders,
such as panic disorder, is still sparse. It is conceivable that targeting RNT may be
more effective for the prevention of some anxiety disorders than others.
Third, most of the research investigating RNT as a risk factor for psychopathology
has relied on a uni-method approach using self-report to assess this process. Therefore, it cannot be ruled out the results are biased in terms of method variance. Future
research is needed to assess RNT in more objective ways. In addition, it appears
promising to integrate research into worry and rumination with neurobiological
research into risk for anxiety and depression. Most importantly, however, the ideas
presented in this article need to undergo thorough empirical testing. Adequately
powered randomized controlled trials are needed to evaluate the efficacy of preventive interventions targeting RNT.
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Abstract

Worry and depressive rumination have been found to be involved in the onset and
maintenance of a range of psychological disorders. The development of brief screening measures for excessive worry and depressive rumination is therefore desirable
to facilitate the assessment of worry and rumination in prevention and treatment
settings where routine administration of full questionnaires is not practical due to
time-related constraints.
Using the Penn State Worry Questionnaire (PSWQ) and the Ruminative Response Scale (RRS) as gold-standard starting points, brief versions of these measures
were developed in a large sample of adolescents (N = 1,952) and results were crossvalidated in two independent samples (N = 1,954; N = 457).
The brief versions demonstrated acceptable to high internal consistency (brief
PSWQ: α = .84-.91; brief RRS: α = .78-.81) and correlated highly with the full questionnaires (brief PSWQ: r = .91-.94; brief RRS: r = .88-.91). In addition, they showed
high sensitivity (brief PSWQ: .90-.92; brief RRS: .90-.93), and high specificity (brief
PSWQ: .88-.90; brief RRS: .80-.87) to detect excessive worry and rumination. The
validity of the brief measures was further supported by demonstrating that the brief
measures showed similar differences in scores between males and females as the full
measures as well as substantial relationships to other measures of repetitive negative
thinking and symptom measures of anxiety and depression. Finally, the brief measures predicted future symptoms of anxiety and depression.
The brief versions of the PSWQ and RRS are time-efficient and valid instruments
for the screening of worry and depressive rumination. Their use in clinical practice
is recommended to inform treatment and/or to select individuals at risk for development of psychological disorders who may benefit from preventive interventions.
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Introduction

Over the past 25 years, there has been a growing number of studies investigating
the role of worry and depressive rumination in a variety of psychological disorders.
Worry can be defined as a predominantly verbal thought activity, negatively affectladen, relatively uncontrollable, and focused on uncertain events with the potential
for future negative outcome (Borkovec, Robinson, Pruzinsky, & Depree, 1983; Borkovec, 1994; Borkovec, Ray, & Stober, 1998). People primarily worry in an attempt
to prevent or anticipate future negative events (Borkovec & Roemer, 1995; Szabo
& Lovibond, 2006). However, these attempts are largely unproductive, leading to a
range of unconstructive consequences such as increased negative affect (Andrews
& Borkovec, 1988; Lyonfields, Borkovec, & Thayer, 1995; McLaughlin, Borkovec, &
Sibrava, 2007), delayed decision-making speed (Metzger, Miller, Cohen, Sofka, &
Borkovec, 1990), poor problem-solving confidence (Davey, 1994), and interference
with emotional processes associated with the extinction of fear responses (Borkovec
et al., 1998; Stober, 1998). Worry is the hallmark feature of generalized anxiety disorder (American Psychiatric Association, 2000), but has also been observed in other
anxiety disorders (Olatunji, Wolitzky-Taylor, Sawchuk, & Ciesielski, 2010), insomnia
(Mitchell, Mogg, & Bradley, 2012), schizophrenia (Morrison & Wells, 2007), and
depression (Chelminski & Zimmerman, 2003; Kertz, Bigda-Peyton, Rosmarin, &
Bjoergvinsson, 2012; Stober & Joormann, 2001).
Depressive rumination refers to repetitive thinking in response to sad mood,
whereby the individual dwells on the causes, meaning and implications of their
mood, as well as problems and events from the past (Nolen-Hoeksema & Morrow,
1991). Although depressive rumination may result in a sense of increased insight
into one’s problems, feelings and symptoms (Lyubomirsky & Nolen-Hoeksema,
1993; Papageorgiou & Wells, 2001; Watkins & Moulds, 2005), depressive rumination has also been found to exacerbate existing levels of negative mood (Lavender &
Watkins, 2004; Watkins & Teasdale, 2001), increase negative thinking (Lyubomirsky
& Nolen-Hoeksema, 1995), and impair concentration and central executive functioning (Lyubomirsky, Kasri, & Zehm, 2003; Watkins & Brown, 2002). The presence
of depressive rumination has been well established in depression (Riso et al., 2003),
but also in a range of other axis I disorders, including bipolar disorder (Gruber,
Eidelman, Johnson, Smith, & Harvey, 2011), alcohol use disorders (Caselli, Bortolai,
Leoni, Rovetto, & Spada, 2008), obsessive-compulsive disorder (Wahl, Ertle, Bohne,
Zurowski, & Kordon, 2011), posttraumatic stress disorder (Ehring, Frank, & Ehlers,
2008), and schizophrenia (Badcock, Paulik, & Maybery, 2011).
A number of questionnaires have been developed over the years to assess worry
and depressive rumination. The most commonly used self-report measure of worry
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is the Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec,
1990). The 16-item PSWQ was developed as a trait measure for worry and aims to
assess the generality of worry over time and situations, the intensity of the experience, and the uncontrollability of the process (Molina & Borkovec, 1994). Research
examining the factor structure of the PSWQ has indicated that a two-factor structure
provides a better fit than the originally intended one-factor structure (Beck, Stanley,
& Zebb, 1996; Van Rijsoort, Emmelkamp, & Vervaeke, 1999). The second factor,
however, exclusively consists of negatively worded items, and can be considered a
statistical artefact rather than a meaningful construct (Brown, 2003; Hazlett-Stevens,
Ullman, & Craske, 2004).
The Ruminative Response Scale (RRS) of the Response Style Questionnaire
(Nolen-Hoeksema & Morrow, 1991) has emerged as the most frequently used selfreport measure of depressive rumination in both research and clinical practice. The
RRS instructs participants to indicate how frequently they engage in a number of
thoughts, feelings and behaviours people commonly engage in when feeling down,
sad or depressed. A number of studies have examined the factor structure of the RRS
and extracted factors concerned with critical self-focus and introspection (Bagby &
Parker, 2001; Cox, Enns, & Taylor, 2001; Roberts, Gilboa, & Gotlib, 1998). Another
factor that is consistently extracted is concerned with a focus on the symptoms of
depression. The RRS has been criticized on the grounds that its alleged association
with depression is mainly the consequence of depressive content represented in these
items (Roberts et al., 1998). Using the 22-item version of the RRS as a starting point,
Treynor et al. (2003) attempted to develop an instrument of depressive rumination
that is uncontaminated with indexing symptoms of depression. Twelve items containing depressive content were removed. From a principal component analysis over
the 10 remaining items, two factors were extracted, brooding and reflection. There
is accumulating evidence that brooding is the more maladaptive part of depressive
rumination, showing a stronger cross-sectional and predictive association with
depressive and anxious symptoms as compared to reflection (Armey et al., 2009;
Burwell & Shirk, 2007; Schoofs, Hermans, & Raes, 2010; Treynor et al., 2003).
Recent studies using the PSWQ and RRS indicate that worry and depressive
rumination are not just concomitants of psychological disorders, but also play a key
role in the development and maintenance of psychopathology. Longitudinal studies have shown that depressive rumination predicts future depressive symptoms
in initially non-depressed (Abela, Brozina, & Haigh, 2002; Broderick & Korteland,
2002; Spasojevic & Alloy, 2001) and depressed individuals (Kuehner & Weber,
1999), future onset of major depressive episodes (Just & Alloy, 1997), diagnosis and
symptom severities of PTSD (Ehring et al., 2008; Murray, Ehlers, & Mayou, 2002),
levels of anxiety (Garnefski, Kraaij, & Spinhoven, 2001; S. Nolen-Hoeksema, 2000),
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and bulimic as well as substance abuse symptoms (Nolen-Hoeksema, Stice, Wade,
& Bohon, 2007). Similarly, worry has been found to predict future levels of anxiety
(Calmes & Roberts, 2007; Siddique, LaSalle-Ricci, Glass, Arnkoff, & Diaz, 2006),
depressive symptoms (Hong, 2007), stress symptoms (Roussis & Wells, 2008) and the
persistence of persecutory delusions (Startup, Freeman, & Garety, 2007).
In sum, worry and depressive rumination appear to be important risk factors for
the development and maintenance of a variety of emotional disorders. In a number
of applied settings, it therefore appears important to screen for the presence of excessive levels of worry and depressive rumination. For example, in selective prevention
programs the intervention is offered to individuals scoring high on a known risk
factor for psychopathology. For the implementation of these prevention programs it
is necessary to screen large populations for the presence of certain risk factors. Worry
and depressive rumination have specifically been identified as a promising target for
selective prevention of depression and anxiety disorders (Topper, Emmelkamp, &
Ehring, 2010), which highlights the usefulness to screen for these processes for the
selection of the target group.
In addition, there is emerging evidence that worry and depressive rumination
have a deteriorating impact on treatment response. High levels of pre-treatment
depressive rumination have been associated with a reduced rate of change in social anxiety symptoms (Price & Anderson, 2011), and depression symptoms over
the course of treatment (Teismann, Willutzki, Michalak, & Schulte, 2008), as well
as less effective remittance of depression (Jones, Siegle, & Thase, 2008). Similarly,
high levels of pre-treatment worry have been found to interfere with reductions in
anxiety symptoms (Ertle, Joormann, Wahl, & Kordon, 2009), and poorer efficacy of
anti-depressants in late life depression (Andreescu et al., 2009). These results indicate
that the assessment of worry and depressive rumination in regular clinical treatment
may be useful to identify individuals with a poor treatment prognosis.
Although the use of the PSWQ and the RRS as gold standard assessment tools for
worry and depressive rumination is possible for screening purposes in prevention
and treatment, time-related constraints thwart their structural implementation. In
order to implement prevention programs, the identification of individuals scoring
high on worry and depressive rumination requires large-scale screening procedures,
in settings where mental health care is not the primary goal (e.g. schools). Similarly,
intake procedures before treatment are limited in time, yet clinicians need to gather a
considerable amount of information (e.g. primary diagnoses as well as other possible
comorbid conditions). These constraints emphasize the importance of developing
time-efficient screeners for the assessment of repetitive thinking processes.
Ideally, a screening instrument should have good diagnostic efficiency, should
consist of few items only and have simple response scales as well as simple scoring
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methods (Brewin, 2005). On the basis of these criteria, the aim of the current studies
was to develop brief screener versions of the PSWQ and the RRS to be used in prevention and treatment. In Study 1, two subsamples were created. In the first subsample,
a set of items was selected that best captured the information represented by the full
versions of the PSWQ and the RRS. Preliminary psychometric properties of these
screener versions were assessed. To further validate the screeners, we tested whether
previously established gender differences, with women consistently reporting higher
levels of worry (McCann, Stewin, & Short, 1991; Robichaud, Dugas, & Conway, 2003)
and rumination (e.g., Nolen-Hoeksema, Larson, & Grayson, 1999) than men, were
retained in the screener versions. In the second subsample, the screeners were crossvalidated. In Study 2, both screeners were again cross-validated in an independent
sample. Construct validity was assessed by examining the correlations between the
screeners and other measures of repetitive negative thinking (RNT). Furthermore,
the relationship between both screeners and symptoms of anxiety and depression
was assessed as well as the extent to which the screeners predicted future symptoms
of anxiety and depression.

Methods
Participants and Procedure

Study 1. The sample for this study consisted of 3,906 adolescents from 13 secondary
schools in The Netherlands. After providing informed consent, all adolescents filled
out the PSWQ and the RRS between 09-01-2010 to 10-01-2011 as part of a recruitment procedure for a randomized controlled trial evaluating a selective prevention
program. The procedure was led by graduate students during a regular class and
lasted on average 20 min per class. Two random subsamples were created. The first
sample comprised 1,954 adolescents (53.1% female) with a mean age of 15.84 years
(SD = 0.89; range: 14-19). The second sample consisted of 1,952 adolescents (53.3%
female) and had a mean age of 15.86 years (SD = 0.89; range: 14-19). There was no
difference between subsamples in terms of age, t(3903) = -0.52, p = .60 and sex, χ2(1,
N = 3905) = 0.01, p = .91. The study protocol received ethics approval from the local
research ethics review board.
Study 2. The sample for this study consisted of 457 first year psychology students
at a Dutch university who participated in mass testing for course credit. The sample
was 67.9% female, and had a mean age of 19.73 years (SD = 1.86; range: 17-30).
After providing informed consent, each participant completed the PSWQ and RRS,
related measures of RNT and symptom measures of anxiety and depression (t1). Of
the original sample, 123 participants (26.9%) also completed the symptom measures
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of anxiety and depression during a second test session, 6 months later (t2). Attrition
within this sample from t1 to t2 was 17.1%, which is not unexpected as some students
were no longer enrolled at the university or no longer required additional course
credit. There were no differences between dropouts and completers on any of the
measures at t1 (all p’s > .05). The final sample for the longitudinal analyses consisted
of 105 participants (82.9% female; age: M = 19.16 years, SD = 1.25; range: 17-25). The
study protocol received ethics approval from the local research ethics review board.
Measures

Penn State Worry Questionnaire (PSWQ). The PSWQ (Meyer et al., 1990) was developed to measure aspects of clinically significant worry. It measures the tendency,
intensity and uncontrollability of worry and consists of 16 items rated on a 5-point
Likert scale, with values ranging from 1 (not at all typical of me) to 5 (very typical of me) (sample items: “I am always worrying about something”; “I have been a
worrier all my life”). Meyer et al. (1990) carried out a series of studies showing high
internal consistency in clinical and non-clinical samples (α = .88 - .95), good test-rest
reliability in various samples (r = .74 - .92), and good convergent and discriminant
validity. The Dutch version of the PSWQ has also been shown to have a high internal
consistency in clinical (Kerkhof et al., 2000) as well as in non-clinical samples (Van
Rijsoort, Vervaeke, & Emmelkamp, 1997; Van Rijsoort et al., 1999). In the current
study, Cronbach’s α was .90 and .91, respectively, in Study 1, and α = .93 in Study 2.
Ruminative Responses Scale (RRS). The RRS (Nolen-Hoeksema & Morrow,
1991) is a subscale of the Response Styles Questionnaire and consists of 22 items on
a Likert-type scale, with values ranging from 1 (almost never) to 4 (almost always).
It assesses the tendency to respond to depressed moods with focus on self, (sample
item: “Why do I have problems that other people don’t have?”), symptoms (sample
item: “Think about your feeling of fatigue and achiness”), and possible consequences
and causes of this depressed mood (sample item: “I won’t be able to do my job if I
don’t snap out of this”). A total score can be calculated by summing all 22 items. The
brooding and reflection subscales of the RRS, as identified by Treynor et al. (2003)
consist of 5 items each. In this study, the Dutch translation of the RRS was used (Raes
& Hermans, 2007) for which adequate reliability was reported (Schoofs et al., 2010).
In the current study sample, Cronbach’s α was .92 and .91 for the total score in Study
1, and .93 in Study 2.
Perseverative Thinking Questionnaire (PTQ). The PTQ (Ehring et al., 2011)
is a 15-item questionnaire assessing the tendency to engage in RNT independent
of a disorder-specific content. Items are rated on a scale ranging from 0 (never) to 4
(almost always). The PTQ consists of three subscales: core features of RNT (sample
item: “The same thoughts keep going through my mind again and again.”), perceived
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unproductiveness of RNT (sample item: “I keep asking myself questions without
finding an answer.”), and RNT capturing mental capacity (sample item: “My thoughts
prevent me from focusing on other things.”). Confirmatory factor analysis provides
support for a three-factor solution. Assessment of the psychometric properties of the
PTQ, including the Dutch version (Ehring, Raes, Weidacker, & Emmelkamp, 2012),
has demonstrated high internal consistency (α = .93-.95), acceptable test-retest
reliability (r = .69-.75), good convergent validity as well as good predictive validity
in the prediction of symptom levels of anxiety and depression. The PTQ was only
administered in Study 2. Internal consistency was high (α = .94).
Repetitive Thinking Questionnaire (RTQ). The RTQ (McEvoy, Mahoney, &
Moulds, 2010) is a 31-item self-report questionnaire designed to measure RNT.
Similar to the PTQ, the RTQ aims to be independent with respect to disorder-specific
thought content. Respondents complete the items in reference to a recent distressing
event. Factor-analytic studies have provided support for a two-factor structure of the
RTQ with the first scale measuring RNT (sample item: ”You had a lot of thoughts or
images of the situation after it was over.”), and the second scale measuring absence
of RNT (sample item: ”I found it easy to dismiss distressing thoughts about the situation.”). Internal consistency (α = .62-.93), convergent validity, and predictive utility
have been demonstrated in both a student sample (McEvoy et al., 2010) and a clinical
sample (McEvoy, Mahoney, & Moulds, 2012). The RTQ was only administered in
Study 2. Internal consistency was high (α = .93).
Beck Depression Inventory-II (BDI-II). The BDI-II (A. T. Beck, Steer, & Brown,
1996) is a 21-item questionnaire measuring the severity of cognitive, affective, and
somatic depressive symptoms experienced in the past week. Items are rated on a
scale ranging from 0 to 3, with higher scores indicating higher symptom severity. The
BDI-II has been shown to have high test-retest reliability (α = .95), as well as good
validity in the prediction of depression (Sprinkle et al., 2002). The Dutch version of
the BDI-II has also been shown to have a high internal consistency in clinical (α =
.92) and non-clinical (α = .93) samples (Van der Does, 2002). The BDI-II was only
administered in Study 2. Internal consistency was high (α = .83 and .87 at t1 and t2,
respectively).
State Trait Anxiety Inventory, Trait version (STAI-T). The STAI-T (Spielberger,
1983) is a measure designed to assess the tendency of people to experience general
anxiety and view stressful situations as threatening. The scale consists of 20 statements
that require individuals to rate how they generally feel on a Likert scale ranging from
1 (almost never) to 4 (almost always) (sample items: “I feel nervous and restless”;
“I feel that difficulties are piling up so that I can’t overcome them”). Test-retest reliabilities for the STAI-T are moderate to high, ranging from .73 to .85 (Spielberger,
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1983). The STAI-T was only administered in Study 2. Internal consistency of the
STAI-T was high (α = .92 and .94 at time 1 and 2, respectively).
Statistical Analyses

Study 1. Using data from the first subsample, brief screener versions of the PSWQ
and the RRS, respectively, were derived from the full scale using confirmatory factor
analysis. This method was preferred above the commonly used α-if-item-deleted
approach, which has recently been criticized for its limitations as a measure of reliability, and consequently, as a guideline for scale revision (Dunn et al., 2013; Raykov,
2008). In most applications of both the full scales and the to be developed brief versions, a summed score is calculated to represent trait levels of worry and depressive
rumination. A summed score is not meaningful unless a relatively strong general
factor underlies items on a scale; that is, a scale must be essentially unidimensional to
be interpretable (Yang & Green, 2011). Accordingly, to select items for a brief version,
we restricted our focus to models that include a general factor following the procedure described in Yang and Green (2011). First, a single-factor model was tested for
both the PSWQ and the RRS. If this model failed to fit, bifactor models were fitted.
Bifactor models consist of a general factor associated with all items alongside one
or more group factors associated with subsets of items. The choice of group factors
within the bifactor models was based on previous research on the factor structure
of the PSWQ and RRS. The five items with the highest factor loadings were selected
from the best fitting model to form shortened versions of the PSWQ and the RRS. A
confirmatory factor analysis was carried out over the remaining set of items to assess
the unidimensionality of the screeners. In addition to Cronbach’s α, the confirmatory
factor analysis allowed us to calculate coefficient Ω (McDonald, 1999), which has
been demonstrated to be a more sensible index of internal consistency as a measure
of reliability (Dunn et al., 2013). Correlations between short and long versions were
computed to investigate how well the screeners represented the information captured
by the full version. We also calculated correlations between the brief version of the
RRS and the brooding subscale of the RRS (Treynor et al., 2003), which has been reliably found to capture the more pathological form of rumination in a brief measure
(Armey et al., 2009; Burwell & Shirk, 2007; Schoofs et al., 2010; Treynor et al., 2003).
The model to data fit was evaluated using the Root Mean Square Error of Approximation (RMSEA), the Comparative Fit Index (CFI), and the Tucker-Lewis Index
(TLI). For the interpretation of these model fit indices, we followed Hu and Bentler’s
(1999) criteria. That is, RMSEA values less than .06 were taken as an indication of a
good model fit whereas values between .06 and .10 were taken as an indication of an
acceptable model fit. In addition, for the CFI and TLI, values of .90 or higher were
taken as an indication of acceptable model fit, and values of .95 or higher were taken
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as an indication of good model fit. All factor analyses were conducted in Mplus 5.0
(Muthén & Muthén, 2007) using the WLSMV estimator for categorical variables.
The variance of the latent variables was set to 1.0 in order to identify the models. The
remaining analyses were conducted using SPSS version 20.
The diagnostic efficiency of screening questionnaires is usually established by
testing how well the screener is able to classify individuals into groups compared
to a gold standard. In this study, the full PSWQ and RRS versions were used as the
gold standard, i.e. we tested how well the short screening questionnaires performed
as a proxy to the long scale. In order to be able to assess diagnostic efficiency for
the screener versions, meaningful cut-off values on the full versions of the PSWQ
and RRS indicating excessive worry and rumination needed to be determined. The
cut-offs were defined as the 75th percentile on the full PSWQ and RRS, respectively,
and established based on the first subsample of Study 1. The resulting cut-off scores
were a score of 50 on the PSWQ and a score of 40 on the RRS.
Applying these cut-off values, the following properties for both screeners in both
subsamples were determined: (1) sensitivity (proportion of individuals who worry
or ruminate excessively and who indeed screen positive), (2) specificity (proportion
of individuals who do not worry or ruminate excessively and who indeed screen
negative), (3) positive predictive power (PPP; proportion of all positive screening
participants who indeed worry or ruminate excessively), (4) negative predictive
power (NPP; proportion of all negative screening participants who actually do not
worry or ruminate excessively), and (5) overall efficiency (OE: chance of being classified appropriately).
To further validate the screener versions, we performed t-tests to examine
whether the screeners behaved similarly to the full PSWQ and RRS with respect to
gender differences. To investigate the stability of the screener versions, the results
were cross-validated in a second subsample.
Study 2. In order to cross-validate findings from Study 1, internal consistency,
diagnostic efficiency and correlations between short and long versions were computed. To examine construct validity, correlations with related measures of repetitive
thinking and symptom measures of anxiety and depression were calculated. In addition, the extent to which both screeners predicted subsequent symptoms of anxiety
and depression in a longitudinal prospective design was examined using regression
analyses.
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Results
Study 1

Item selection and psychometric properties of the brief PSWQ. Table 1 provides
fit statistics and specific details for the fitted factor models of the PSWQ. Although
the TLI and CFI indicated an acceptable fit, the RMSEA indicated a poor fit of the
single-factor model. As previous research has indicated that the negatively worded
items in the PSWQ tend to cluster together in a separate factor (e.g., Van Rijsoort,
Emmelkamp, & Vervaeke, 1999), a bifactor model was fitted. Within this bifactor
model a group factor for all negatively worded items was included. The TLI and
CFI indicated a good fit of the bifactor model, and the RMSEA improved towards a
value indicating acceptable fit. All factor loadings on the general factor were positive
and significant, with all standardized values exceeding .329. Items 4, 5, 6, 12 and 13
showed the highest factor loadings, ranging from .747 to .787, and were selected
to form the brief PSWQ (see Appendix A). The correlation between the brief and
the full version of the PSWQ was .91. A CFA assessing a single-factor structure of
the brief PSWQ was an adequate fit to the data (see Table 1). Cronbach’s α and Ω
reliability were both estimated at .84.
Table 1. Goodness-of-fit Indices for the Models Fitted in Study 1.
χ2 (df)

RMSEA

TLI

CFI

Single-factor model

2239.74 (104)

0.107

0.920

0.931

Bifactor model

1381.96 (99)

0.085

0.950

0.959

86.05 (5)

0.092

0.986

0.993

Single-factor model

4991.03 (209)

0.161

0.722

0.748

Bifactor model

2704.04 (201)

0.081

0.905

0.917

94.75 (5)

0.096

0.980

0.980

Model
PSWQ

Brief PSWQ
Single-factor model
RRS

Brief RRS
Single-factor model

RMSEA = Root Mean Square Error of Approximation; TLI = Tucker Lewis Index; CFI = Comparative Fit Index;
PSWQ: Penn State Worry Questionnaire; RRS: Ruminative Response Scale.

Table 2 shows the diagnostic efficiency for a range of cut-off values on the brief
PSWQ. A cut-off score of 15 appeared to be optimal with sensitivity and specificity
both at .90.
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A significant gender difference was found for both versions of the PSWQ. Females
displayed significantly higher PSWQ scores than males for the full version of the
PSWQ (females: M = 45.09, SD = 11.33; males: M = 38.17, SD = 10.22), t(1951) =
14.12, p < .001, d = 0.64, as well as for the brief PSWQ (females: M = 13.36, SD = 4.67;
males: M = 10.86, SD = 4.22), t(1951) = 12.37, p < .001, d = 0.56.
Psychometric properties of the 5-item brief PSWQ developed in the first subsample of Study 1 were cross-validated in the second subsample. Cronbach’s α and Ω
reliability in this sample were both .85. In addition, the high correlation between the
brief PSWQ and the full PSWQ was replicated (r = .92). In line with the findings for
the first sample, a cut-off score of 15 was found to be optimal (see Table 2). A gender
difference was also replicated; females displayed significantly higher scores than males
for the full PSWQ (females: M = 45.29, SD = 11.59; males: M = 37.80, SD = 10.39)
t(1949) = 14.94, p < .001, d = 0.68, and the brief version of the measure (females: M
= 13.52, SD = 4.71; males: M = 10.70, SD = 4.10), t(1949) = 14.03, p < .001, d = 0.64.
Table 2. Diagnostic Efficiency of the Brief PSWQ, and the Brief RRS to Detect Excessive Worry and Rumination.
Sample 1
Criterion
Brief PSWQ

Brief RRS

Sample 2

Cut-off Sensitivity Specificity PPP NPP

OE

Sensitivity Specificity PPP NPP

OE

11
12

1.00
.99

.54
.64

.40
.47

1.00
.99

.65
.72

1.00
.99

.54
.65

.40
.47

1.00
.99

.65
.73

13

.96

.75

.55

.98

.80

.97

.75

.55

.99

.80

14

.93

.83

.63

.97

.85

.95

.83

.63

.98

.85

15

.90

.90

.73

.96

.89

.90

.89

.72

.96

.90

16

.78

.94

.82

.93

.90

.78

.94

.80

.93

.90

17

.67

.98

.90

.90

.90

.67

.97

.88

.91

.90

18

.56

.99

.95

.88

.89

.56

.99

.95

.88

.89

7

.98

.53

.42

.99

.65

.98

.51

.43

.99

.64

8

.94

.72

.54

.97

.78

.95

.75

.59

.97

.80

9

.90

.86

.70

.96

.87

.90

.87

.72

.96

.88

10

.75

.95

.83

.91

.89

.71

.95

.83

.89

.88

11

.56

.98

.92

.86

.87

.53

.98

.92

.85

.86

Note. The table presents results for all cut-offs resulting in sensitivity and specificity exceeding .50 (i.e., greater
than chance) on the screener versions.
PSWQ: Penn State Worry Questionnaire; RRS: Ruminative Response Scale; PPP = Positive Predictive Power;
NPP = Negative Predictive Power; OE = Overall Efficiency.

Item selection and psychometric properties of the brief RRS. The single-factor
model did not fit well to the data (see Table 1). Next, a bifactor model was fitted, in
which items belonging to previously identified subscales of brooding and reflection
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(Treynor et al., 2003) were clustered in two additional subfactors. This bifactor model
was an adequate fit to the data. All factor loadings on the general factor were positive
and significant, with all standardized values exceeding .411. Items 1, 3, 14, 15, and 19
showed the highest factor loadings, ranging from .660 to .826, and were selected to
form the brief RRS (see Appendix B). The brief RRS correlated highly with the full
22-item version of the RRS (r = .88) and the brooding scale of the RRS (r = .73). A
CFA showed that a single-factor structure of the brief RRS was an adequate fit to the
data (see Table 1). Cronbach’s α and Ω reliability were both estimated at .80.
The efficiency in detecting excessive rumination was calculated considering different cut-offs. As shown in Table 2, a cut-off of 9 on the brief RRS produced optimal
results with high sensitivity (.90), high specificity (.86) and high overall efficiency (.87).
As expected, females (M = 36.73, SD = 10.27) scored significantly higher on the
full RRS compared to males (M = 32.81, SD = 8.91), t(1951) = 8.96, p < .001, d = 0.41.
This gender difference was retained for the brief RRS (females: M = 8.40, SD = 3.01;
males: M = 7.30, SD = 2.54, t(1951) = 8.69, p < .001, d = 0.40.
In the second subsample of Study 1, the five items of the brief RRS showed acceptable internal consistency (α = .78, Ω =.78), as well as a high correlation with the
original RRS (r = .88) and the brooding scale of the RRS (r = .70). A cut-off value of 9
resulted in similar results relative to the first sample (see Table 2). A gender difference
was also replicated; females displayed significantly higher scores than males for the
full RRS (females: M = 37.04, SD = 10.39; males: M = 32.94, SD = 9.38), t(1949) =
9.09, p < .001, d = 0.41, and for the brief RRS (females: M = 8.44, SD = 2.92; males: M
= 7.23, SD = 2.42), t(1949) = 9.83, p < .001, d = 0.45.
Study 2

Cross-validation of the brief PSWQ. The brief PSWQ showed good internal consistency (α = .91, Ω = .91) and a high correlation with the full PSWQ (r = .94). A cut-off
value of 15 was found to be optimal in Study 1. Applying a cut-off of 15 in Study 2
resulted in high diagnostic efficiency (sensitivity = .92, specificity = .88, PPP = .83,
NPP = .94, OE = .89).
Cross-validation of the brief RRS. Internal consistency was good (α = .81, Ω
=.81). The correlation between the brief RRS and the original RRS was .91. The correlation with the brooding scale of the RRS was .63. A cut-off of 9 was established
as optimal in Study 1. In the current sample, this cut-off resulted in high diagnostic
efficiency, with all values exceeding .79 (sensitivity = .93, specificity = .80, PPP = .87,
NPP = .87, OE = .85).
Construct and predictive validity of the brief PSWQ. Table 3 shows the correlations of the full-length and brief PSWQ with related measures of RNT and symptom
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measures of anxiety and depression. Compared to the full PSWQ, the brief PSWQ
showed similar correlations to all of these variables.
Table 3. Correlations with measures of RNT, Anxiety and Depression.
PSWQ

Brief PSWQ

RRS

PTQ

.64***

.61***

.52***

Brief RRS
.50***

RTQ

.46***

.42***

.46***

.45***

STAI-T

.65***

.60***

.49***

.50***

BDI-II

.46***

.44***

.45***

.46***

Note. PSWQ: Penn State Worry Questionnaire; RRS: Ruminative Response Scale; PTQ: Perseverative
Thinking Questionnaire; RTQ: Repetitive Thinking Questionnaire; BDI-II: Beck Depression Inventory-II;
STAI-T: State-Trait Anxiety Inventory- Trait version.
*** p < 0.01.

A hierarchical multiple regression analysis in a subsample tested whether worry
as measured by the brief PSWQ at t1 predicted anxiety symptoms at t2 over and
above what can be predicted on the basis of anxiety symptoms at t1. STAI-T scores
at t1 were included in the first step of the regression analyses. In the second step, the
brief PSWQ was entered. Table 4 presents summary statistics for each of the predicTable 4. Hierarchical Regression Analyses Predicting Anxious and Depressive Symptomatology at T2.
Brief PSWQ
Predictor

B

SE B

Brief RRS

β

R2

B

4.37

2.83

0.77***

0.60

0.86

0.07

SE B

β

R2

0.77***

0.59

Predicting STAI-T at t2
Step 1
Constant

4.75

2.84

STAI-T t1

0.85

0.07

Step 2
Constant

2.27

2.98

STAI-T t1

0.72

0.09

0.65***

Screener

0.48

0.21

0.19*

0.71***

2.30

2.91

0.76

0.08

0.70***

0.62

0.63

0.27

0.17*

0.61

1.59

0.74

0.50

0.91

0.09

0.71***

0.50

Predicting BDI-II at t2
Step 1
Constant

1.66

0.74

BDI-II t1

0.91

0.09

Step 2
Constant

-1.34

1.94

BDI-II t1

0.82

0.10

0.64***

Screener

0.22

0.13

0.14

0.52

-2.48

1.55

0.75

0.10

0.58***

0.56

0.19

0.24**

0.52

Note. PSWQ: Penn State Worry Questionnaire; RRS: Ruminative Response Scale; BDI-II: Beck Depression
Inventory-II; STAI-T: State-Trait Anxiety Inventory- Trait version.
*p < 0.05, **p < 0.01, ***p < 0.001.
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tors in both steps of the regression analysis. Scores on the brief PSWQ were found to
be a significant predictor of anxiety scores at t2, even when controlling for anxiety at
t1, β = .19, ΔR2 = .02 for Step 2, p = .02.
We also tested whether worry as measured by the brief PSWQ predicted depression symptoms at t2 when controlling for depression symptoms at t1. When the brief
PSWQ was entered into the second step, no statistically significant increase in the
amount of variance explained was found, β = .14, ΔR2 = .01 for step 2, p = .10.
Construct and predictive validity of the brief RRS. Compared to the full RRS,
the brief RRS showed similar correlations with measures of RNT and symptom
measures of anxiety and depression (see Table 3). Hierarchical multiple regression
analyses were performed to test whether rumination as measured by the brief RRS
predicted depression and anxiety symptoms over time. Even when controlling for depression symptoms at t1, the brief RRS was found to significantly predict depression
symptoms at t2, β = .24, ΔR2 = .04 for step 2, p = .004. The brief RRS also significantly
increased the explained variance in anxiety symptoms at t2, β = .17, ΔR2 = .02 for
step 2, p = .02.

Discussion

The aim of the current study was to develop short versions of the Penn State Worry
Questionnaire (PSWQ) and the Ruminative Response Scale (RRS) that can be used
to assess worry and depressive rumination in a time-efficient way in the context
of prevention or treatment. The PSWQ and the RRS can be considered as the gold
standard to measure worry and rumination, respectively. However, the routine use of
these full measures in clinical practice is not always feasible due to time constraints.
The main results of this study suggest that the shortened versions of the PSWQ and
the RRS performed well as proxies for the full measures. The shortened scales capture
a large proportion of the information captured by the full measures, as evidenced
by the high correlations observed in our study samples. Factor analytic assessment
supported a unidimensional structure of both shortened versions, attesting to the
interpretability of a summed score of both scales. Traditional estimation of internal
consistency (Cronbach’s α) as well as a modelling approach (coefficient Ω) demonstrated high reliability for the shortened versions of the PSWQ and the RRS.
In order to use the shortened scales as screening measures for excessive levels of
worry and rumination, a range of cut-offs were evaluated. As the relative importance
of the sensitivity and specificity depends on the setting in which the screener is used,
there are no universal criteria to decide what constitutes a good performance of a
screening instrument (Baldessarini, Finkelstein, & Arana, 1983). For the brief PSWQ
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we can, however, recommend a cut-off of 15 as this resulted in high diagnostic efficiency that, moreover, appeared to be most stable across the different samples. A
cut-off of 15 produced high sensitivity scores, ranging from .90 to .92 across the different samples, while specificity was also high, ranging from .88 to .90. For the brief
RRS, optimal diagnostic efficiency was established with a cut-off of 9. In our samples,
this cut-off resulted in high sensitivity and specificity (sensitivity range: .90 - .93,
specificity range: .80 - .87).
Similar to the full-length PSWQ and RRS, the screeners demonstrated higher
sum scores in women compared to men. In addition, compared to the full measures
the screeners showed similar associations with other measures of RNT and symptom
measures of anxiety and depression. The ability of the PSWQ and RRS to predict
future symptoms of anxiety and depression established in previous research (Just &
Alloy, 1997; Siddique et al., 2006) was preserved in the shortened versions. Even after
controlling for initial symptom levels, the brief PSWQ predicted anxiety symptoms
over time, while the brief RRS predicted future symptom levels of depression. In
addition, we found partial evidence that worry and depressive rumination are not
exclusively related to anxiety and depression respectively, but may be predictive of a
broader array of psychological symptoms (Ehring et al., 2008; Garnefski et al., 2001;
Hong, 2007), with the brief RRS also predicting anxiety symptoms.
In sum, the development of the screener versions of the PSWQ and the RRS was
successful as demonstrated by (1) high correlations between the screeners and the
full questionnaires, (2) a unidimensional structure of the screeners with high internal
consistency reliability, (3) good diagnostic properties in the determination of excessive worry and rumination as assessed by the full-length scales, and (4) a similar
relationship between the screeners and the full questionnaires with respect to gender,
related measures of RNT and symptom levels of anxiety and depression, and (5) the
ability of the screeners to predict symptoms of depression and anxiety over time.
Although the findings from the current studies are encouraging, there are a
number of limitations that need to be addressed in future research. First, a major
criticism of the RRS is that its alleged association with criterion measures of mood
and affect is a mere function of the depression-related content in several items of this
scale (Roberts et al., 1998). However, these depression contaminated items formed
a large part of the starting point for the development of the brief RRS. It has turned
out that all items in the brief RRS (“Think about how alone you feel”, “Think about
your feelings of fatigue and achiness”, “Think about how sad you feel”, “Think about
all your shortcomings, failings, faults, mistakes” and “Think about how angry you are
with yourself ”) contain depression-related content. Therefore, we suggest that the
brief RRS can be used in situations where the goal is simply to measure depressive ru-
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mination in a time-limited fashion, whereas the brooding scale should be considered
in situations where depressive item content would preclude clear-cut conclusions.
Second, the cut-off scores used to determine worry and depressive rumination
as excessive, were derived from the scores obtained on the full-length PSWQ and
RRS, whereas the brief versions of the PSWQ and RSS present a 100% overlap with
their full-length counterparts. This inherent dependence may inflate the diagnostic
properties of both screeners. This appears defendable as the main aim of the current
study was to develop brief versions of the full-length questionnaires. However, when
interpreting the findings one needs to keep in mind that no external gold standard
was used when establishing sensitivities and specificities for the screeners. In addition, as the cut-off scores were based on the distribution of the measure in the
current samples, one may question whether these cut-off scores are also valid in
other samples. Reassuringly, however, the cut-offs established in the current samples
are very similar to clinically relevant cut-offs reported in the literature. With respect
to the PSWQ, recently developed norms based on a Dutch sample define all scores
above 49 as high (Van der Heiden, Muris, Bos, Van der Molen, & Oostra, 2009),
which corresponds well with our PSWQ cut-off of 50. With respect to the RRS, a
recent study on the Dutch version of the questionnaire has shown that the positive
association between depressive rumination and postpartum depression increases at a
score of 40 (J. Smets, personal communication, April 10, 2013), which is exactly the
cut-off established in our samples.
Fourth, the samples in this study consisted of adolescents and undergraduate students. Therefore, our results may be more relevant to prevention than to treatment.
Future studies should be carried out to cross-validate the brief screener measures in
broader community and clinical samples.
To conclude, results of the studies in this article suggest high diagnostic efficiency
for the brief PSWQ and the brief RRS. This finding has important implications because there is increasing evidence that worry and rumination play an important role
in the development and maintenance of psychopathology. The brief versions investigated in this article provide a time-efficient way to measure worry and depressive
rumination in clinical practice such that informed treatment decisions can be made.
For treatment, both brief versions could be administered during the intake process.
The presence of excessive levels of worry and/or depressive rumination indicates that
these processes need to be targeted in order to attain effective treatment. For prevention, both measures can be used as time-efficient screeners to identify individuals
eligible for targeted programs aimed at the prevention of psychological disorders.
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Development and assessment of brief versions of the PSWQ and RRS

Appendix A. The brief PSWQ

Instructions: Rate each of the following statements on a scale of 1 (“not at all typical
of me”) to 5 (“very typical of me”). Please do not leave any items blank.
1.
Not at all typical
of me

2.

3.

4.

5.
Very typical of me

1.

2.

3.

4.

5.

1.

Many situations make me worry.











2.

I know I should not worry about things, but I just cannot help it.











3.

When I am under pressure I worry a lot.











4.

I have been a worrier all my life.











5.

I notice that I have been worrying about things.











Appendix B. The brief RRS

People think and do many different things when they feel depressed. Please read
each of the items below and indicate whether you almost never, sometimes, often, or
almost always think or do each one when you feel down, sad, or depressed. Please
indicate what you generally do, not what you think you should do.
almost
never

sometimes

often

almost
always

1.

Think about how alone you feel.









2.

Think about your feelings of fatigue and achiness.









3.

Think about how sad you feel.









4.

Think about all your shortcomings, failings, faults, mistakes.









5.

Think about how angry you are with yourself.
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Abstract

Worry and rumination are two types of repetitive negative thinking that have been
shown to be related to the development and maintenance of emotional problems.
Whereas these two forms of repetitive negative thinking have traditionally been
regarded as distinct and differentially related to psychopathology, researchers have
recently argued that worry and rumination share the same process and show a very
similar relationship to different forms of psychopathology.
In a series of three studies, we employed a structural equation modelling approach
to compare these competing hypotheses. Results showed that a bi-factor model
(representing repetitive negative thinking by one latent factor with two uncorrelated
method factors) provided a better fit to the data than a two-factor model (with worry
and rumination represented by separate factors). In addition, the shared variance
within the bi-factor model fully accounted for changes in symptom levels of depression and anxiety in two prospective studies.
These findings support a transdiagnostic account of repetitive negative thinking.
Implications for theory, measurement and clinical practice are discussed.
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Introduction

Repetitive negative thinking (RNT) is a perseverative cognitive activity, negative in
valence and difficult to control (Ehring & Watkins, 2008). Evidence for elevated levels
of RNT has been demonstrated for almost all anxiety and anxiety related disorders,
mood disorders, insomnia, substance abuse, psychosis (Ehring & Watkins, 2008;
Harvey, Watkins, Mansell, & Shafran, 2004), and there is emerging evidence that
individuals with personality disorders also show increased levels of RNT (Baer,
Peters, Eisenlohr-Moul, Geiger, & Sauer, 2012; Spinhoven, Bamelis, Molendijk, Haringsma, & Arntz, 2009). These findings suggest that RNT is a transdiagnostic process
that cuts across the boundaries of psychological disorders. In addition, RNT is also
present in individuals not suffering from psychopathology, and differences in RNT
between non-clinical and clinical samples have been described as quantitative rather
than qualitative (Watkins, 2008).
Despite the ubiquity of RNT in everyday life and psychopathology, RNT has
traditionally not been studied as a unitary phenomenon. Instead, a diagnosis-specific
approach distinguishing between different forms of RNT has mostly been taken to
investigate this phenomenon. Various disorder-specific types of RNT have been
defined, and measures have been designed to explore relationships with symptoms.
The two most intensively studied types of RNT are worry and depressive rumination.
Worry is the hallmark feature of generalized anxiety disorder and has been defined as
a predominantly verbal thought activity, negatively affect-laden, relatively uncontrollable, and focused on uncertain events with the potential for future negative outcome
(Borkovec, Robinson, Pruzinsky, & Depree, 1983; Borkovec, 1994; Borkovec, Ray, &
Stöber, 1998). Rumination has mainly been studied in the context of depression and
refers to a type of repetitive thinking in response to sad mood, whereby the individual
dwells on the causes, meaning and implications of their mood, as well as problems
and events from the past (Nolen-Hoeksema & Morrow, 1991). Although there is
general consensus that worry and rumination are related, there is an ongoing debate
about the extent to which both processes overlap. Whereas some researchers make
the transdiagnostic claim that worry and rumination are essentially the same process
that is simply applied to different content (e.g., Ehring & Watkins, 2008; Segerstrom,
Tsao, Alden, & Craske, 2000; Watkins, 2008), other researchers favour a disorderspecific account and suggest that both processes are correlated, but distinguishable,
and bear a different relation to psychopathological symptoms (e.g., Fresco, Frankel,
Mennin, Turk, & Heimberg, 2002).
Several researchers have investigated the content of worry and rumination to
study the differences between both processes. The only stable difference that has been
consistently found pertains to the temporal orientation (Papageorgiou & Wells, 1999;
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Watkins, 2004; Watkins, Moulds, & Mackintosh, 2005); whereas worry is predominantly focused on the future, rumination is predominantly focused on the past. Past
studies do however indicate that thoughts about the future correlate more highly
with anxiety than depression, whereas thoughts about the past correlate more highly
with depression than anxiety (Beck, Brown, Steer, Eidelson, & Riskind, 1987; FinlayJones & Brown, 1981; Kendall & Ingram, 1989). Yet, repetitive thought content is not
stable over time (Roach, Salt, & Segerstrom, 2010), and worry and rumination appear
to be generative of one another. For example, it has been found that the content of
worry eventually also refers to negative aspects of a past or present situation, and thus
seems to trigger rumination (Szabó & Lovibond, 2002).
Other researchers have investigated the similarities and differences between
worry and rumination from a functional perspective. In line with a transdiagnostic
account, it has been argued that worry and rumination serve the same purpose to an
individual. For example, worry and rumination share an abstract, overgeneral thinking style (Stöber, Tepperwien, & Staak, 2000; Watkins & Teasdale, 2001) that people
may engage in to avoid emotional processing and distressing somatic sensations
(Borkovec & Hu, 1990; Dickson, Ciesla, & Reilly, 2012). In line with a disorder-specific account, others favour a position that ascribes different functions to worry and
rumination. For example, it has been argued that the content of rumination focuses
on the core negative affect and concerns whereas worry intends to avoid these topics
(Nolen-Hoeksema, Wisco, Lyubomirsky, 2008). Rumination may therefore provide
an individual with evidence that their situation is uncontrollable and that it is useless
to take further action. This stance may help an individual to justify withdrawal and
inactivity and signals to the social environment that support is needed. Although
these different points of view explicate possible functions of worry and rumination,
they have not been compared against each other within a single study which makes it
difficult to clarify the extent of overlap in functions.
Researchers have also taken a factor-analytic approach to investigate the similarities and differences between worry and rumination. Typically, these types of studies
have used the gold-standard measures of worry (Penn State Worry Questionnaire;
Meyer, Miller, Metzger, & Borkovec, 1990) and depressive rumination (Ruminative
Response Scale; Nolen-Hoeksema & Morrow, 1991) to compare different factor
solutions. Results of a series of studies showed that the constructs of worry and
rumination could be distinguished, with all RRS and PSWQ items almost exclusively
loading on separate factors in a variety of populations (D’Hudson & Saling, 2010;
Fresco, Frankel, Mennin, Turk, & Heimberg, 2002; Goring & Papageorgiou, 2008;
Muris, Roelofs, Meesters, & Boomsma, 2004; Rood, Roelofs, Bögels, & Alloy, 2010).
Although these findings are often interpreted as evidence that measures of worry and
rumination assess distinct processes, it cannot be ruled out that the results are simply
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due to methodological artefacts such as item confounds and criterion contamination (Ehring & Watkins, 2008). For example, the emergence of two separate factors
could merely be a consequence of the fact that all items in the PSWQ include the
word “worry”, that several RRS items include a reference to depression symptoms,
and that items of the RRS are preceded by the specific instruction to answer with
respect to moments when the respondent felt sad, down or depressed. Recent studies have attempted to eliminate these artefacts; interestingly, results showed that the
distinction between worry and rumination disappeared and items of the PSWQ and
the RRS loaded on a general construct of repetitive thinking (McEvoy, Mahoney, &
Moulds, 2010; McEvoy & Brans, 2013; however, note that D’Hudson & Saling, 2010,
reduced method variance and obtained a factor structure that was more supportive of
a distinction between worry and rumination).
A different approach to investigate similarities and differences between worry and
rumination has been to compare the cross-sectional relationship of both constructs
to symptoms of psychopathology. Results from this line of research are mixed. The
majority of studies showed that worry and rumination are equally strongly related to
symptoms of depression and anxiety (e.g., D’Hudson & Saling, 2010; Fresco, Frankel, Mennin, Turk, & Heimberg, 2002b; Goring & Papageorgiou, 2008; McEvoy
& Brans, 2013; Muris et al., 2004; Rood et al., 2010; Segerstrom et al., 2000), and
insomnia (Mitchell, Mogg, & Bradley, 2012). In contrast, other studies have found
that worry is more strongly related to depression and anxiety (Hoyer, Gloster, &
Herzberg, 2009) and alcohol abuse (Ciesla, Dickson, Anderson, & Neal, 2011) than
rumination, whereas rumination is more strongly related to insomnia than worry
(Carney, Harris, Moss, & Edinger, 2010). This inconsistent pattern has also been
found in cross-sectional mediation studies. There is some evidence that both worry
and rumination partially mediate the relationship between neuroticism and anxiety,
and fully mediate the relationship between neuroticism and depression (Muris,
Roelofs, Rassin, Franken, & Mayer, 2005). Yet, other studies have found that worry
plays a larger mediating role in the relationship between anxiety and self-compassion
(Raes, 2011), exclusively mediates the relationship between anxiety and neuroticism
(Verstraeten, Bijttebier, Vasey, & Raes, 2011), and between anxiety and intolerance of
uncertainty (Yook, Kim, Suh, & Lee, 2010), whereas rumination exclusively mediates
the relationship between these constructs and depression.
Longitudinal studies investigating the specificity of worry and rumination in the
development of psychopathology are sparse. In one study, worry has been found
to predict both anxious and depressive symptomatology one month later, whereas
rumination only predicted depressive symptomatology (Hong, 2007). Moreover, the
pathways through which worry and rumination predicted symptom levels of anxiety
and depression differed; the relationship between worry and anxious and depressive
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symptomatology was mediated by low perceived coping effectiveness, whereas the
relationship between rumination and depressive symptomatology was mediated
through disengagement of problem solving. Yet, other studies pointed towards similarities between worry and rumination, and found that both thought processes predicted anxiety symptoms 6 to 8 weeks later, whereas neither thought process predicted
depression symptoms (Calmes & Roberts, 2007). Similarly, a structural equation
modelling approach demonstrated that both thought processes combined predicted
anxiety (but not depression) one week after an exam, without any additional variance
explained by worry and rumination separately (Segerstrom et al., 2000).
In sum, previous research on the difference between worry and rumination has
been inconclusive. We hold that this may be due to several methodological weaknesses within this field that make it difficult to interpret a lot of the findings in a
conclusive way. First, studies have typically relied on diagnoses-specific measures of
RNT that may artificially emphasize distinctions rather than commonalities among
worry and rumination (see also McEvoy & Brans, 2013). When these sources of
method variance are diminished, studies tend to demonstrate an opposing pattern
which indicates that worry and rumination share the same process (McEvoy et al.,
2010; McEvoy & Brans, 2013). Yet, studies that do account for method variance are
still sparse and therefore need to be replicated.
Second, when assessing potential differences between worry and rumination,
researchers have typically relied on Classical Test Theory (CTT). In CTT, the items of
a given scale are summed and used as a proxy for the underlying psychological construct in the statistical analyses. The limitations of this approach are increasingly being
recognized in the literature (see e.g., Borsboom & Mellenbergh, 2002). Importantly,
summing item scores neglects the differences in the amount of information provided
by the individual items about the individual difference on the underlying construct.
In addition, person and item characteristics are not separated. Therefore, conclusions
about the statistical analyses will depend on the sample characteristics and the item
characteristics. Finally, no explicit statistical model is formulated nor tested, and it
therefore remains unclear whether the CTT approach is an appropriate method for the
data at hand. In addition, the CTT approach cannot test competing models. An alternative to CTT is Modern Test Theory (MTT). In MTT (Van der Linden & Hambleton,
1996), scores on the individual items are explicitly taken into account, person and item
effects are separated and models can be falsified and/or compared to competing models.
Third, the literature to date is seriously limited by the scarcity of longitudinal
studies testing whether worry and rumination are differentially related to the development of various disorders. Furthermore, in the few longitudinal studies that
have been conducted the time between measurements was typically very short (less
than 2 months). As a consequence, symptom measures at each measurement were
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highly correlated, leaving little room for residual variance that can be explained
by additional variables such as worry and rumination (Segerstrom et al., 2000).
Therefore, more time should be left between successive measurements. However, as
time between measurements increases, it is essential to establish that differences in
item scores over time reflect differences on the underlying constructs over time (e.g.,
Wicherts et al., 2004)) rather than a change in the measurement properties. This
so-called assumption of measurement invariance (Meredith, 1993) is often ignored
and should be tested to ascertain that changes across time can be reliably attributed
to changes in the underlying construct (Horn & McArdle, 1992). In short, measurement invariance requires that on item level, model parameters are equal across time
(i.e., the factor loadings and the thresholds) while allowing for mean differences over
time on the level of the construct.
Apart from longitudinal studies with longer intervals, research on the differences
between worry and rumination could also benefit from longitudinal studies assessing
the interaction between context and RNT. A key assumption of the transdiagnostic
model is that the content of RNT varies as a function of contextual factors to produce
a variety of psychopathological symptoms (Nolen-Hoeksema & Watkins, 2011). That
is, the tendency to engage in RNT may result in different symptom presentations
depending on the type of environmental conditions an individual is confronted with.
For example, RNT in the context of an important interpersonal loss is likely to lead
to symptoms of depression, whereas RNT in the context of a job interview is likely
to lead to symptoms of anxiety. To our knowledge, this hypothesis has not directly
been tested to date.
The series of studies described in this article used structural equation modelling to test whether worry and rumination are more appropriately conceptualized
as distinct but correlated constructs versus as one unitary construct. Following
the factor-analytic approach used in McEvoy and Brans (2013), we addressed the
methodological limitations of earlier research by accounting for sources of method
variance. In addition, we used MTT instead of CCT, we investigated the longitudinal relationship between RNT and symptom severities with longer time intervals
between assessments and by investigating the impact of context, while testing the
assumptions of method invariance.
In Study 1, a factor-analytic approach was employed over the RRS and the PSWQ
and different models informed by disorder-specific and transdiagnostic accounts of
RNT were compared using structural equation modelling. In Studies 2 and 3, longitudinal designs were employed to investigate the prospective relationship of a general
RNT factor versus measurement-specific worry and rumination factors to symptoms
of anxiety and depression. In both studies, measurement invariance was taken into
account.
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Study 1

In this study, two different models on the relationship of worry and rumination were
compared in a large sample of adolescents. These models are identical to the ones
used by McEvoy and Brans (2013). The first model was termed two-factor model and
represents the traditional view that worry and rumination are distinct but correlated
processes, see Figure 1 on the left. The second model, termed bi-factor model follows
the transdiagnostic conceptualization of RNT. In the bi-factor model, the observed
PSWQ items and the observed RRS items are all indicators of a common RNT factor.
This RNT factor represents the construct of relevance for the association between
RNT and psychopathology. The bi-factor model also includes an additional factor for
the PSWQ items separately and an additional factor for the RRS items separately, see
Figure 1 on the right (see also McEvoy & Brans, 2013). Importantly, however, these
two measurement-specific factors were assumed to be uncorrelated and to reflect
the method variance associated with each questionnaire. Adopting a transdiagnostic
perspective, we hypothesized that the bi-factor model would show a better fit to the
data than the two-factor model.

Two-factor model

Bi-factor model

Figure 1. Standardized regression weights and correlation coefficient for the two-factor model and the bi-factor
model. Dashed lines indicate non-significant (p > 0.05) factor loadings. r = RRS-item, p = PSWQ-item.
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Methods
Participants and procedure

The sample of this study consisted of 3,906 adolescents (53.2% female) from 13
secondary schools in The Netherlands. The mean age in this sample was 15.85 (SD
= 0.88; range: 14-19). All adolescents filled out the PSWQ and the RRS between
January 2010 and January 2011 as part of a recruitment procedure for a randomized
controlled trial evaluating a selective prevention program.
Measures

Penn State Worry Questionnaire (PSWQ). The PSWQ (Meyer, Miller, Metzger, &
Borkovec, 1990) was developed to measure aspects of clinically significant worry. It
measures the tendency, intensity and uncontrollability of worry and consists of 16
items rated on a 5-point Likert scale, with values ranging from 1 (not at all typical of
me) to 5 (very typical of me) (sample items: “I am always worrying about something”;
“I worry about projects until they are all done”). The PSWQ has been shown to possess high internal consistency in clinical and non-clinical samples (a = .88 - .95),
good test-retest reliability in various samples (r = .74 - .92), and good convergent and
discriminant validity (Meyer et al., 1990). Research examining the factor structure of
the PSWQ has indicated that a two-factor structure provides a better fit than the originally intended one-factor structure (Van Rijsoort, Emmelkamp, & Vervaeke, 1999).
The second factor, however, exclusively consists of negatively worded items, and can
be considered a statistical artefact rather than a meaningful construct (Brown, 2003;
Hazlett-Stevens, Ullman, & Craske, 2004). We therefore used the 11-item version of
the PSWQ which only consists of the positively worded items. The 11-item version
has been found to be just as or even more reliable and valid than the original version
(Hazlett-Stevens et al., 2004). Cronbach’s a in this study was .90.
Ruminative Response Scale (RRS). The RRS (Nolen-Hoeksema & Morrow,
1991) is a subscale of the Response Styles Questionnaire and consists of 22 items on
a 5-point Likert-type scale, with values ranging from 1 (almost never) to 4 (almost
always). It assesses the tendency to respond to depressed mood (sample items: “Think
why can’t I handle things better; “Think why do I have problems that other people
don’t have?”). Only the five items of the brooding subscale (Treynor, Gonzalez, &
Nolen-Hoeksema, 2003) were used for analyses as this scale is uncontaminated with
depressive item content and possesses adequate reliability (Schoofs, Hermans, &
Raes, 2010). Cronbach’s a was .78 in this study.
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Statistical analyses

Using MTT, the two-factor model was compared against the bi-factor model. Within
MTT, different approaches are available depending on the item structure. For example, for approximately continuously scored items, the method of linear factor
analyses appears most appropriate (Mellenbergh, 1994). Items can be considered
approximately continuous if the item scores are normally distributed and have at
least seven answer categories (Dolan, 1994). In case of worry and rumination this
is clearly not the case as 1) worry and rumination questionnaires like the PSWQ
(Meyer et al., 1990) and the RRS (Nolen-Hoeksema & Morrow, 1991) employ a
five point Likert scale; and 2) worry and rumination item scores commonly display
floor effects in healthy populations (i.e., participants use the lower answer categories
disproportionally more as compared to the higher answer categories). In this paper,
we therefore used the method of item factor analysis (Wirth & Edwards, 2007) which
is a MTT approach (see also Samejima, 1969). As the models within this approach
are explicitly formulated for Likert scale scores, possible floor and ceiling effects are
unproblematic.
The model to data fit was evaluated using the Root Mean Square Error of Approximation (RMSEA), the Comparative Fit Index (CFI), and the Tucker-Lewis
Index (TLI). For interpretation of these model fit indices we followed Hu and Bentler
(1999). That is, RMSEA values less than .06 were taken as an indication of a good
model fit whereas values between .06 and .10 were taken as an indication of an acceptable model fit. In addition, for the CFI and TLI, values of .90 or higher were
taken as an indication of acceptable model fit, and values of .95 or higher were taken
as an indication of good model fit. Finally, we compared the two-factor model to the
bi-factor model using the χ2 difference test as the bi-factor model is nested within the
two-factor model (see Steiger, Shapiro, & Browne, 1985; Yung, Thissen, & McLeod,
1999)4.
Analyses were conducted using Mplus 5.0 (Muthén & Muthén, 2007) using
weighted least squares estimation which allows for missing data and yields less biased
parameter estimates as compared to listwise or pairwise deletion. The variance of
the latent variables was set to 1.0 in order to identify the models. Throughout the
analyses we used a significance level of 0.05.

4

In case of categorical observed item scores as is the case in the present study, the χ2 value obtained from fitting the
model cannot readily be used for the χ2 difference test as it needs a correction first (that is, the raw difference in
χ2 between two models does not follow a χ2 distribution). See Satorra and Bentler (2001). All χ2 difference tests in
this paper are appropriately corrected.
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Results

The mean total scores of the brooding scale of the RRS and the 11-item version of the
PSWQ were 8.48 (SD = 2.99) and 25.47 (SD = 8.84) respectively. Table 1 provides fit
statistics and specific details for the competing factor models of the PSWQ and RRS
items. In the two-factor model, the PSWQ-items loaded separately on a worry factor,
and the brooding items loaded separately on a rumination factor. The covariance
between worry and rumination was freely estimated. This model provided an acceptable fit. As shown in Figure 1, all standardized factor loadings were significant and
larger than .55. The correlation between worry and rumination was r = .66.
In the bi-factor model, the PSWQ and RRS again loaded separately on a worry
and a rumination factor. In contrast to the two-factor model, the covariance between
worry and rumination was now set to zero. Importantly, all items additionally loaded
on a third general RNT factor. Fit indices for this bi-factor model showed evidence of
a good fit (see Table 1). As shown in Figure 1, all factor loadings on the RNT factor
were significant, and larger than .40. A χ2 difference test showed that the two-factor
model and the bi-factor model were significantly different (see Table 1), indicating
that the inclusion of a general RNT factor in the bi-factor model improved the fit to
the data observed.
Table 1. Goodness-of-fit indices for the models fitted across studies.
χ2 (df)

Npar

χ2diff **

df

RMSEA

TLI

CFI

1291.44 (72)
747.84 (67)

76
91

446.688

12

0.066
0.051

0.987
0.992

0.939
0.966

Bi-factor model

100.532 (65)

299

0.070

0.980

0.973

Bi-factor model MI

101.065 (66)

211

0.070

0.980

0.973

135.844 (75)

301

0.074

0.972

0.957

135.496 (76)

207

0.073

0.973

0.958

Model
Study 1
Two-factor model
Bi-factor model
Study 2

33.700

24

Study 3
Bi-factor model
*

Bi-factor model MI

42.241

27

Npar = number of free parameters, χ2diff = χ2difference, RMSEA = root mean square error of approximation,
TLI = Tucker Lewis Index, CFI = comparative fit index, MI = model subject to measurement invariance.
Note. * In this model the first threshold of item 7 and 9 from the anxiety subscale were freed over time
** The χ2 difference tests, χdiff2, is subject to the correction derived by Satorra and Bentler (2001) which is necessary as the ordinary difference test is not appropriate here due to the categorical nature of the data. Therefore
the χ2 values and degrees of freedom for this test cannot be obtained from the values reported for the different
models (e.g., the degrees of freedom does not equal the difference in degrees of freedom between the two models under consideration).
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Discussion

In line with our hypothesis, findings of Study 1 indicate that worry and rumination
are better conceived as belonging to the same latent construct labelled RNT than
as two separate, albeit related, constructs. A two-factor model, comprising worry
and rumination as separate constructs, showed a worse fit than a bi-factor model.
This bi-factor model consisted of one general RNT factor that contained all shared
variance between worry and rumination along with two separate measurementspecific factors reflecting unique variance within the specific constructs of worry and
rumination separate from the variance that is related to RNT.
As these measurement-specific factors were uncorrelated with the general RNT
factor in the bi-factor model, it is conceivable that these factors reflect pure method
variance that can be ascribed to structural differences between the two questionnaires. Recent studies also accounting for sources of method variance within both
questionnaires using different methods corroborate our findings (McEvoy et al.,
2010; McEvoy & Brans, 2013), and support a transdiagnostic account of repetitive
negative thinking by showing that part of the variance across measures of worry and
rumination is shared.
However, based on the results from Study 1 we cannot rule out that the measurement-specific factors within the bi-factor model may not only reflect method
variance, but unique variance that can be attributed to distinct features of worry
and rumination. These features that are not shared by the two processes may well be
relevant for repetitive negative thinking as a maintaining factor of psychopathology.
In order to test these alternative explanations for the bi-factor model, Study 2 was
conducted as a longitudinal study assessing the relationship between the different
components of repetitive negative thinking and symptom levels of anxiety and depression.

Study 2

In this study, worry and rumination along with symptom measures of depression
and anxiety were assessed at t1, and symptom levels were re-assessed at t2 taking
place 6 months later. Based on the transdiagnostic model of RNT, we hypothesized
that (1) the shared RNT variance within the bi-factor model predicts symptom levels
at t2 over and above symptom severities at t1 and (2) the two measurement-specific
factors of the bi-factor model do not further contribute to the prediction of symptom
levels.
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Method
Participants and procedure

The sample consisted of 125 first year psychology students at a Dutch university who
participated in mass testing for course credit. Each participant completed measures
of worry, rumination and symptom levels of anxiety and depression in September
2012 (t1). The symptom measures of anxiety and depression were re-administered
6 months later (t2). Attrition was 13.6% over the course of the study period, which
is not unexpected as some students were no longer enrolled at the university or no
longer required additional course credit. There were no differences between dropouts
and completers on any of the measures at t1 (all p’s > .05). The final sample included
in the analyses consisted of 108 participants (71.4% female; age: M = 19.71 years, SD
= 1.84; range: 17-30).
Measures

As in Study 1, the PSWQ and the RRS brooding scale were used to assess worry and
rumination. Cronbach’s a for the PSWQ and the RRS brooding scale were .92, and
.75 respectively.
Mood and Anxiety Symptom Questionnaire-D30 (MASQ-D30). The MASQD30 (Wardenaar et al., 2010) was used to assess symptom levels of anxiety and
depression. It is a short 30-item version of the original 90-item MASQ (Watson et al.,
1995) and was designed to measure depressive (e.g., “I felt optimistic.”), anxious (e.g.,
“My heart was racing or pounding.”), and non-specific (e.g., “I felt confused.”) symptomatology over the past week, and makes use of a 5-point scale, ranging from 1 (not
at all) to 5 (extremely). Although the original MASQ has been developed to aid the
measurement of and discrimination between anxiety and depression, factor-analytic
studies have shown inconsistencies with respect to its proposed factor solution (Burns
& Eidelson, 1998; De Beurs, den Hollander-Gijsman, Helmich, & Zitman, 2007). For
the MASQ-D30, items with weak or complex loadings have been removed, resulting
in a questionnaire that more clearly differentiates between depressive, and anxious
symptomatology (Wardenaar et al., 2010).
Cronbach’s a for the depression subscale was .92 and .96 at t1 and t2. Cronbach’s a
for the anxiety subscale was .80 and .78 at t1 and t2. The non-specific symptomatology subscale was not used in our analyses.
Statistical analyses

As the bi-factor model was identified as the best fitting model in Study 1, this model
formed the basis for the analyses in Study 2. Specifically, we tested whether the RNT
factor in the bi-factor model could account for changes in depression and anxiety in
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time. To this end, we used structural equation modelling of the latent variables. In
this way, measurement error is explicitly separated from the observed item scores
(see Bollen & Long, 1993). At the first time point (t1), RNT, rumination, worry,
depression, and anxiety were included as latent variables, whereas at the second time
point (t2), the latent variables concern depression and anxiety. As depression and
anxiety are in the analysis of both time points, measurement invariance needed to be
established for these latent variables to ensure a meaningful comparison across time.
When measurement invariance does not hold (i.e., item parameters are not equal over
time) differences and relations on the level of the construct are most likely biased and
cannot be substantively interpreted in terms of psychologically meaningful variables.
In order to test measurement invariance for depression and anxiety, factor loadings
and thresholds were constrained to be equal across time, while allowing for mean
differences on t2 (as compared to t1) in the level of depression and anxiety. The tenability of this restriction (i.e., the tenability of measurement invariance) was evaluated
using the model fit indices discussed previously. When measurement invariance was
established, we proceeded by testing the model of interest. In this model, the paths
between the latent variables at t1 (RNT and symptom levels) and the latent variables
at t2 (symptom levels) were added and evaluated on significance. Within this final
model, we tested whether additional paths exist between the measurement-specific
worry and rumination factors and the depression and anxiety variables. To do so we
used the modification indices of corresponding model parameters. The modification
index of a given parameter quantifies the decrease of the χ2 goodness of fit measure
when the corresponding parameter is freed. We took a modification index of 10 or
larger as an indication that the parameter should be freed (see Muthén & Muthén,
2007).
Results

The mean total scores of the brooding scale of the RRS, the PSWQ, and the symptom
measures of anxiety and depression as measured by the MASQ-D30 are presented in
Table 2. First, the restriction of measurement invariance was tested. To this end, we
introduced equal factor loadings and threshold parameters across the measurement
occasions for the anxiety and depression subscales of the MASQ, leaving open the
possibility that there is a mean difference on the depression and anxiety latent variables across time. Introducing these restrictions did not significantly deteriorate the
model fit as indicated by the χ2 difference test, the RMSEA, CFI, and TLI (See Table
1). This indicates that measurement invariance is tenable and that the latent variables
can be meaningfully compared across measurement occasions.
Next, the latent variables depression and anxiety at t2 were regressed on the
general RNT factor, while controlling for depression and anxiety at t1. RNT was
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indicated by all items of the PSWQ and the brooding scale. Figure 2 shows that the
general RNT factor predicted depression at t2, whereas this factor did not predict any
additional variance in anxiety at t2.
Table 2. Means and standard deviations across measures in Study 2.
t1
RRS-brooding

t2

M

SD

8.53

2.80

M

SD

PSWQ

28.86

10.92

MASQ-AA

13.86

4.35

13.89

4.34

MASQ-AD

28.56

8.42

27.78

9.34

t1 = Time 1, t2 = Time 2, RRS-brooding = brooding scale of Ruminative Response Scale, PSWQ = Penn State
Worry Questionnaire, MASQ-AD = Mood and Anxiety Symptom Questionnaire – Anhedonic Depression,
MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal.

Figure 2. Standardized regression weights and correlation coefficient for the longitudinal bi-factor model of
Study 2. χ2 (65) = 99.00, p < .001, RMSEA = 0.068, TLI = 0.981, CFI = 0.974. Dashed lines indicate non-significant (p > 0.05) factor loadings. r = RRS-item, p = PSWQ-item, d = MASQ depression scale item, a = MASQ
anxiety scale item.
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In order to test whether the measurement-specific factors of worry and rumination would improve the prediction of anxiety and depression levels the modification
indices were inspected. These did not suggest that additional pathways should be
freely estimated, which indicates that the separate factors of worry and rumination
at t1 did not explain additional variance in depression and anxiety at t2 (modifications indices < 10). The amount of explained variance in symptom levels at t2 was
similar; 40.0% of the variance in anxiety and 36.9% of the variance in depression was
explained.
Discussion

When looking at the prediction of depression over time, the findings of Study 2
confirmed our hypothesis of RNT as a transdiagnostic process because the common
variance within the bi-factor model predicted symptom level change in this domain.
On the other hand, RNT did not predict symptoms of anxiety at follow-up beyond
initial anxiety levels. Importantly, the distinct
factors of worry and rumination that potentially consisted of unique variance
within each construct had no additional predictive value for any symptom levels. In
sum, existing relationships between repetitive thinking and symptoms of psychopathology in the current sample were fully accounted for by the common variance
component within RNT.
The finding that RNT did not predict anxiety beyond what could be predicted by
initial anxiety symptoms is puzzling as it is at odds with earlier findings regarding
a close association between RNT and anxiety (Ehring & Watkins, 2008). First, this
finding may result from a lack of power to detect an effect due to the small sample
size (Westland, 2010). Second, this finding may result from the relatively low amount
of variance in anxiety symptoms. Compared to the depression scale of the MASQD30, the anxiety scale showed a lower mean value in our sample along with a smaller
standard deviation. The same pattern of differences between these two MASQ-D30
scales has been found in other samples (e.g., Leventhal, Ameringer, Osborn, Zvolensky, & Langdon, 2013). It is conceivable that the pure physiological symptoms of
anxiety that this scale of the MASQ-D30 aims to tap into, are not very prevalent in
non-clinical samples and do not vary as much between individuals and across time.

Study 3

This study aimed to replicate the longitudinal relationship between RNT and anxiety
and depression in a larger sample with higher variance in symptom levels between
individuals and across time. To this end, we introduced a stressor into our longitudi-
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nal design. As our sample consisted of university students and exams are experienced
as the highest causes of stress in this population (Abouserie, 1994), we organized the
administration of questionnaires around an exam. Transdiagnostic accounts posit
that the type of symptoms experienced are a consequence of the current concerns
that an individual is dealing with (Nolen-Hoeksema & Watkins, 2011). In Study 3,
we tested this assumption. Symptom levels of anxiety and depression were measured
before and after an exam. Using a transdiagnostic line of reasoning, we hypothesized
that (1) the shared RNT variance within the bi-factor model predicts symptom
levels of anxiety in the days before the exam, whereas it predicts symptom levels of
depression in the days after the exam, (2) the two measurement-specific factors of the
bi-factor model do not further contribute to the prediction of symptom levels.
Method
Participants and procedure

The sample consisted of 169 first year psychology students at a Dutch university
who received course credit for participation in this study. Participants filled out a
set of questionnaires at three specific points in time; a 2-day period taking place 4
weeks before the exam (t1), a 2-day period immediately before the exam (t2), and a
2-day period immediately after completion of this exam (t3). Participants who did
not take part in the exam (n = 14) and/or did not complete the questionnaires at all
time points (n = 9) were excluded from analyses. There were no differences between
dropouts and completers on any of the measures at t1 (all p’s > .05). The final sample
included in the analyses consisted of 147 participants (81.6% female; age: M = 19.49
years, SD = 1.80; range: 17-27).
Measures

The same instruments were used as in Study 2. However, instructions of the PSWQ,
the RRS and the MASQ-D30 were adapted, and some items were reworded to obtain
measures of worry, rumination and symptomatology that focus on the past day only.
Item 12 of the PSWQ (“I have been a worrier all my life.”) was omitted. Cronbach’s a
was .92 and .79 for the PSWQ and RRS respectively. Cronbach’s a for the depression
scale of the MASQ-D30 was .92 at t1 and t3. Cronbach’s a for the anxiety scale of the
MASQ-D30 was .81 and .87 at t1 and t2.
Statistical analyses

The bi-factor model was evaluated in Study 3 to test whether the RNT factor could
account for changes in anxiety from t1 to t2 and changes in depression from t1 to t3.
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Results

The mean total scores of the brooding scale of the RRS, the PSWQ, and the symptom
measures of anxiety and depression as measured by the MASQ-D30 are presented in
Table 3.
Table 3. Means and standard deviations across measures in Study 3.
t1

t2

M

SD

RRS-brooding

7.87

2.69

PSWQ

25.55

8.77

MASQ-AA

14.56

5.16

MASQ-AD

27.27

7.84

t3

M

SD

14.61

8.24

M

SD

29.28

9.43

t1 = Time 1, t2 = Time 2, t3 = Time 3, RRS-brooding = brooding scale of Ruminative Response Scale, PSWQ
= Penn State Worry Questionnaire, MASQ-AD = Mood and Anxiety Symptom Questionnaire – Anhedonic
Depression, MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal.

Following the same procedure as in Study 2, we fitted a baseline model and a
model subject to measurement invariance. As indicated by the RMSEA, CFI, and
TLI, this restriction was tenable, although we needed to relax the invariance constraint on the first threshold of item 7 and 9 of the anxiety subscale of the MASQD30 (See Table 1). This minor departure from strict measurement invariance is
not considered problematic as it only concerns two of the 50 threshold parameters
in the anxiety subscale. Given that only two parameters are not invariant, freeing
these two parameters across time points ensures that the latent variables can still be
meaningfully compared (see Byrne, Shavelson, & Muthén, 1989). The χ2 difference
test indicated that the invariance restrictions resulted in a deteriorated model fit,
χdiff2(27) = 42.241, p = .03. However, note that (1) all other fit indices indicate that
the measurement invariance model should be favoured (2) none of the modification
indices indicated additional misfit (i.e., additional to the two threshold parameters),
and (3) the χ2-difference test is well known to be sensitive to large samples sizes (see
Schermelleh-Engel, Moosbrugger, & Müller, 2003). We therefore concluded that
measurement invariance is tenable.
As a next step, the latent variables depression at t3 and anxiety at t2 were regressed
on the general RNT factor, while controlling for depression and anxiety at t1. As
shown in Figure 3, both depression at t3 and anxiety at t2 were predicted by the
general factor of RNT even when controlling for initial symptom levels. Inspection
of the modification indices did not reveal that the additional pathways between rumination and depression or between worry and anxiety should be freed to improve
model fit (both modification indices < 10). This indicates that the two measurement-
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specific factors of the bi-factor model did not further contribute to the prediction of
symptom levels. The amount of explained variance in symptom levels of anxiety at
t2 was 40.5%, the amount of explained variance in symptom levels of depression at
t3 was 49.4%.

Figure 3. Standardized regression weights and correlation coefficient for the longitudinal bi-factor model of
Study 3. χ2 (75) = 135.28, p < .001, RMSEA = 0.074, TLI = 0.972, CFI = 0.958. r = RRS-item, p = PSWQ-item, d
= MASQ depression scale item, a = MASQ anxiety scale item.

Discussion

The results replicate and extend the findings from Study 2. As a whole, they support
a transdiagnostic account of RNT, as the common variance between measures of
worry and rumination predicted future anxiety and depression symptoms in the context of a stressor. Depressive symptoms in the days following an exam were predicted
by levels of RNT during a period that was free of exams. In contrast to Study 2, a
relationship between RNT and anxiety symptoms was now also established. Based
on our methodological considerations of the findings in Study 2, it appears that the
exam included in the current study generated sufficient fluctuations in anxiety symptoms in the non-clinical student sample that a relationship between levels of RNT
emerged. In line with Study 2, the existing relationships between repetitive thinking
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and symptoms of psychopathology were fully accounted for by the common variance
component within RNT, and potentially unique aspects of worry and rumination
were either non-existent or played no additional role in the development of future
symptoms. Together, these results support the transdiagnostic account of NolenHoeksema and Watkins (2011), which posits that the development of a disorder
can result from the interplay between within-person risk factors such as RNT and
environmentally induced stressors.

General discussion

The aim of the series of studies reported in this article was to investigate the relationship between worry and rumination. Although it is generally agreed that both thought
processes are involved in the development and maintenance of psychopathology, the
exact nature of their relationship has been subject to some debate. Whereas the disorder-specific approach posits that worry and rumination are distinct and predispose
for different disorders, the transdiagnostic account considers worry and rumination
to be one unitary process that is related to multiple disorders. Using Modern Test
Theory, we employed a structural equation modelling approach on questionnaire
data to test both perspectives against each other.
Study 1 provided clear evidence that worry and rumination belong to the same
construct of RNT. A bi-factor model that consisted of one general factor reflecting
shared variance between worry and rumination, and two separate factors reflecting
unique variance related to worry and rumination, was a better fit than a two-factor
model comprised of worry and rumination as separate constructs. Our results stand
in contrast to a large body of factor-analytic studies that point towards a distinction
between worry and rumination (D’Hudson & Saling, 2010; Fresco, Frankel, Mennin,
Turk, & Heimberg, 2002; Goring & Papageorgiou, 2008; Muris et al., 2004; Rood et
al., 2010). The distinction between worry and rumination may, however, be artificially inflated in these studies as they have typically ignored sources of method variance between measures of worry and rumination. In a bi-factor model, these sources
of method variance can be distinguished from content-related sources of variance.
Corroborating evidence for our results comes from a recent study by McEvoy and
Brans (2013) who were the first testing a bi-factor model of RNT and found a similar
pattern of results.
The bi-factor model was then used in Studies 2 and 3 to test the hypothesis that
the common variance within RNT predicted future depressive and anxious symptomatology. A methodological strength of these studies was that we used a longer
time interval (6 months) between measurements in Study 2 than previous studies
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(Calmes & Roberts, 2007; Hong, 2007; Segerstrom et al., 2000) and a stressor event
in between measurements in Study 3, respectively. In addition, measurement invariance across the measures that were administered repeatedly was tested. Supporting
a transdiagnostic perspective on the relationship between RNT and future symptomatology, the common variance between worry and rumination predicted future
symptom levels, whereby the measurement-specific factors had no additional value
in predicting symptom severities.
The findings of Study 2 and 3 suggest that it is the general tendency to engage
in the process of RNT that evokes psychopathological symptoms over time. Yet, the
findings also suggest that the type of symptoms an individual develops is determined
by the context. In the absence of a contextual stressor (Study 2), RNT did not predict
future symptoms of anxiety, whereas RNT did predict anxiety symptoms in the context of an upcoming exam, and depression symptoms in the context of a recently accomplished exam (Study 3). Transdiagnostic models clarify these (disorder-specific)
effects by stating that the types of symptoms that are triggered vary as a function
of current concerns (Nolen-Hoeksema & Watkins, 2011). In line with this view, it
is possible that in Study 3 individuals mainly engaged in future-oriented thinking
evoking anxiety before the exam took place, whereas they engaged in past-oriented
thinking evoking depression after the exam. Although this explanation is tempting,
the current study design and results are not entirely in line with this view. Importantly, content-related variance present in the measurement-specific factors of worry
and rumination did not contribute to the prediction of anxiety and depression above
what could be explained by general RNT in Studies 2 and 3. In addition, in order to
test whether current concerns moderate the effect of RNT on anxiety vs. depression it
would be necessary to directly assess the content of thinking (i.e. current concerns),
which was not the case in the current study. Finally, the only other study that related
worry and rumination to anxiety and depression symptoms in the context of an
exam does not point to content-related effects of worry and rumination (Segerstrom
et al., 2000). In this earlier study, anxiety and depression were measured one week
after an exam. Worry and rumination did not predict depression, although it should
be noted that the time interval between measurements was only 1 week and very
little variance in depression scores was left unexplained. Yet, worry and rumination
together did predict anxiety. In order to directly investigate whether the content of
RNT determines the type of symptoms that are developed, future studies will need to
more accurately measure thought content and/or manipulate thought content using
experimental procedures.
The findings of the current studies need to be interpreted in the light of some
limitations. First, the non-clinical samples used in our studies limit generalization of
results to clinical samples. Although it appears reasonable to assume that RNT is a
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continuous phenomenon with mostly quantitative differences between non-clinical
and clinical samples (Ehring & Watkins, 2008; Watkins, 2008), it cannot be ruled out
that different patterns of associations between facets of RNT and different types of
psychopathology may emerge in clinical samples. Another critical issue regarding the
generalizability of the findings concerns the fact that participants in the current study
were relatively young and students of higher education. Again, replication in more
diverse samples therefore appears necessary. Finally, the current studies exclusively
used self-report measures and were purely correlational. Although the longitudinal
design of Studies 2 and 3 can be regarded as more sound than frequently used crosssectional studies, it appears necessary to cross-validate findings using experimental
designs to establish causality (see McLaughlin, Borkovec, & Sibrava, 2007 for a recent
example).
Notwithstanding these limitations, the current findings add to an emerging
evidence base for RNT as a transdiagnostic process. Specifically, it appears that although different forms of RNT may differ regarding their exact content and the way
in which they are assessed, it is the shared variance of these different forms of RNT
that is relevant for their association with psychopathology. This view has a number of
important implications. First, past research into the relationship between RNT and
psychopathology has mainly used disorder-specific measures of worry or rumination, such as the PSWQ or the RRS. If RNT can meaningfully be conceptualized as a
transdiagnostic process, it appears promising to develop and use purer instruments
of RNT that can be applied across diagnostic categories. In recent years, a number
of different transdiagnostic measures of RNT have been developed that could prove
useful in this regarding, including the Repetitive Thinking Questionnaire (McEvoy et
al., 2010), the Ruminative Thought Style Questionnaire (Brinker & Dozois, 2009), and
the Perseverative Thinking Questionnaire (Ehring et al., 2011). Second, past research
on the role of RNT in psychopathology has been heavily based on disorder-specific
theoretical models. The emerging evidence of RNT as a transdiagnostic process calls
for the development and empirical evaluation of theoretical models that can account
for the processes involved in the relationship between RNT and emotional disorders.
Promising candidates include the processing mode account of RNT (Watkins, 2008),
the meta-cognitive model (Papageorgiou & Wells, 2003), and information processing models (Hirsch & Mathews, 2012; Joormann, 2010). Finally, the transdiagnostic
view on RNT may also have important clinical implications. Interventions directly
targeting RNT may prove effective for a wide range of disorders. In addition, as RNT
appears to be related to a wide range of emotional problems it may be a particularly
promising target for prevention (see Topper, Emmelkamp, & Ehring, 2010).
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Abstract

This randomized controlled trial evaluated the efficacy of a preventive intervention
for anxiety disorders and depression by targeting excessive levels of repetitive negative thinking (worry and rumination) in adolescents and young adults.
Participants (N = 251, 83.7% female) showing elevated levels of worry and rumination were randomly allocated to a 6-week cognitive-behavioral training delivered
in a group format, to the same intervention delivered via the internet, or to a waitlist
control condition. Self-report measures were collected at pre-intervention, postintervention, 3m follow-up (FU), and 12m FU.
Multilevel regression analyses (intent-to-treat) showed that both versions of the
preventive intervention significantly reduced worry and rumination (controlled
effect sizes Cohen’s d = .53 to .89), as well as symptom levels of anxiety and depression (Cohen’s d = .36 to .72) at post-intervention, and effects were maintained until
12m FU. There were no differences between the group and internet version of the
intervention on any of the outcome measures. Both interventions also resulted in
a significantly lower 12m incidence rate of depression (group intervention: 15.3%,
internet intervention: 14.7%) and generalized anxiety disorder (group intervention:
18.0%, internet intervention: 16.0%), compared to the waitlist (32.4% and 42.2%,
respectively). Mediation analyses demonstrated that reductions in repetitive negative
thinking mediated the effect of the interventions on the incidence of major depression and GAD.
Results provide evidence for the efficacy of this preventive intervention targeting
worry and rumination and support a selective prevention approach that specifically
targets a known risk factor to prevent multiple disorders.

A Randomized Controlled Trial

Introduction

Anxiety disorders and depression are highly prevalent (Kessler, Chiu, Demler, &
Walters, 2005), are associated with reduced quality of life for patients (Olatunji,
Cisler, & Tolin, 2007; Strine et al., 2009), and enormous economic costs for society
(Simon, VonKorff, & Barlow, 1995). Although evidence-based treatments for anxiety
disorders and depression are available, large numbers of people do not seek treatment (Eisenberg, Hunt, Speer, & Zivin, 2011), do not respond to treatment (Griffiths
& Griffiths, 2015), or experience a new episode over time (Bruce et al., 2008; Curry
et al., 2011). Therefore, it is increasingly being argued that treatment alone is not
sufficient to alleviate the individual and societal burden associated with these disorders, but that this needs to be complemented by prevention (Topper, Emmelkamp,
& Ehring, 2010).
A growing number of programs for the prevention of depression and anxiety
disorders have been developed and evaluated. Recent meta-analytic studies have
focused on the effects of universal prevention programs (i.e. interventions offered
to all individuals without pre-selection) on depressive symptom severities relative
to randomized control groups. Results demonstrate small effect sizes at post-intervention (d = .04-.125) (Horowitz & Garber, 2006; Merry et al., 2012; Stice, Shaw,
Bohon, Marti, & Rohde, 2009) and follow-up (d = .02-.12) (Horowitz & Garber, 2006;
Merry et al., 2012; Stice et al., 2009). Similarly, meta-analyses evaluating universal
prevention programs for anxiety demonstrate small effect sizes at post-treatment (d
= .12-.29) (Fisak, Richard, & Mann, 2011; Teubert & Pinquart, 2011; Zalta, 2011) and
follow- up (d = .15) (Teubert & Pinquart, 2011). Evidence for efficacy of selective (i.e.,
provided for individuals at risk of psychopathology) and indicated prevention programs (i.e., offered to individuals showing early symptoms of a disorder) is somewhat
more favorable. Programs focusing on the prevention of depression have been found
to produce small to moderate effect sizes in the reduction of depressive symptoms
levels at post-intervention (d = .23-.31) (Horowitz & Garber, 2006; Merry et al., 2012;
Stice et al., 2009), and follow-up (d = .22-.34) (Horowitz & Garber, 2006; Merry et
al., 2012; Stice et al., 2009). For anxiety, meta-analytic studies demonstrate small to
moderate effect sizes for these programs at post-intervention (d = .21-.32) (Fisak et
al., 2011; Teubert & Pinquart, 2011; Zalta, 2011), and follow-up (d = .23) (Teubert &
Pinquart, 2011).

5

Several effect size indices were reported in these meta-analyses, including Cohen’s d, the correlation coefficient r,
and Hedges’ g. To facilitate interpretation, all effect size indices were converted to Cohen’s d according to Cohen
(Cohen, 1988), and Rosenthal (Rosenthal, Cooper, & Hedges, 1994). Criteria for Cohen’s d are used to classify
effect sizes as small (.20-.30), medium (.50) and large (.80).
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Several researchers have argued that the comparison of symptom levels as described above does not reflect true prevention effects (Cuijpers, van Straten, Smit,
Mihalopoulos, & Beekman, 2008; Horowitz & Garber, 2006). Instead, it has been
proposed that the incidence rates across intervention and control groups should
be compared (Cuijpers et al., 2008). In a recent meta-analysis, Merry et al. (2012)
demonstrated that both universal and targeted (selective and indicated) prevention
programs significantly reduced incidence rates of depression at post-treatment and
3-9 months follow-up. At 1 year follow-up, this effect disappeared for universal
programs, but remained evident for targeted programs. However, two more recent
meta-analyses did not find significant differences in the reduction of incidence
rates of depression between universal, selective and indicated prevention programs
(Stockings et al., 2016; Van Zoonen et al., 2014), with an average incidence reduction of 21% (van Zoonen et al., 2014). Fewer studies have investigated the effect of
preventive interventions on the reduction of the incidence of anxiety disorders. For
example, when conducting a systematic literature search Stockings et al. (2016) were
able to identify only seven studies testing universal prevention, and one study testing
selected and indicated prevention, respectively. Although the incidence of anxiety
disorders was significantly reduced when compared to control groups immediately
post-intervention, this effect was not maintained at longer-term follow-up. In sum,
although the provision of prevention for depression and anxiety disorders appears
generally promising, there is clearly room for improvement in this area.
Moreover, despite the high levels of co-morbidity between anxiety and depression
(Kessler et al., 2003), relatively few studies have tested preventive interventions for
both symptom clusters simultaneously. For example, in their systematic review and
meta-analysis Stockings et al. (2016) identified 10 studies testing universal prevention, six studies on selected prevention and eight studies on indicated prevention
targeting both depressive and anxiety symptoms. Results of these studies mostly
showed that the preventive interventions are efficacious in reducing both symptom
clusters. Importantly, however, none of these studies assessed incidence rates of both
depression and anxiety disorders.
A number of suggestions have been proposed in the literature to increase the
efficacy of preventive interventions. Many authors have interpreted the findings
described above as evidence that the effects of universal prevention fall behind that
of selective and indicated prevention and that therefore prevention should mainly
focus on high risk individuals (Bienvenu & Ginsburg, 2007; Craske & Zucker, 2001;
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Horowitz & Garber, 2006)6. In addition, it appears promising to select participants
based on risk factors that are modifiable, and to then specifically target these risk
factors in the preventive intervention (Craske & Zucker, 2001; Zvolensky, Schmidt,
Bernstein, & Keough, 2006). In contrast to prevention programs consisting of
broadband cognitive behavioral therapy (CBT) strategies, a focus on modifiable risk
factors may ensure a more individualized approach that is tailored to the needs of an
individual and is thereby likely to boost motivation and engagement (Vitiello, 2011).
Studies using this strategy in the past have targeted factors such as maladaptive attributional style (Seligman et al., 1999), anxiety sensitivity (Balle & Tortella-Feliu,
2010), body dissatisfaction (Stice, Mazotti, Weibel, & Agras, 2000) or behavioral
inhibition (Rapee, Kennedy, Ingram, Edwards, & Sweeney, 2005). Finally, the efficacy
of prevention may be increased by focusing on preventive interventions focusing on
transdiagnostic risk factors that predispose for the development of a range of disorders (Dozois, Seeds, & Collins, 2009; Nehmy, 2010). There is some evidence that
targeting transdiagnostic risk factors, such as body dissatisfaction (Stice et al., 2005),
attributional style (Seligman et al., 1999), and perfectionism (Musiat et al., 2014) can
reduce the risk for different types of psychopathology.
In the current study, we applied the general strategy outlined above to develop a
novel prevention program for depression and generalized anxiety disorder targeting
repetitive negative thinking (RNT; e.g., worry, rumination). RNT appeared to be a
promising target for prevention for a number of reasons (see also Topper et al., 2010).
First, there is substantial evidence showing that RNT is a transdiagnostic risk factor. Longitudinal studies have shown that rumination predicts future onset of major
depressive episodes, diagnosis and symptom severities of PTSD, levels of anxiety,
and bulimic as well as substance abuse symptoms (Ehring & Watkins, 2008; Watkins,
2008). Similarly, worry has been found to predict future levels of anxiety and depressive symptoms. A relationship between RNT and emotional disorders is also found in
childhood and adolescence (Abela, Brozina, & Haigh, 2002; McLaughlin & Hatzenbuehler, 2009; Nolen-Hoeksema, Stice, Wade, & Bohon, 2007; Schwartz & Koenig,
1996), with increased RNT predicting the onset of depression (Wilkinson, Croudace,
& Goodyer, 2013). Due to the early onset of depression (Fergusson, Horwood, Ridder,
& Beautrais, 2005) and anxiety disorders (McEvoy, Grove, & Slade, 2011), preventive
interventions are typically targeted at this period of development. In experimental
studies, the induction of rumination has been shown to exacerbate already existing
dysphoric mood and negatively impacts depressogenic processes such as increased

6

One methodological issue to consider when comparing the different types of preventive interventions is that
greater power is needed to demonstrate the effects of universal interventions because a larger number of participants are not at risk of developing emotional problems, and there is a lower base-rate of incidence.
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negative thinking and poorer problem solving (Hubbard, Faso, Krawczyk, & Rypma,
2015; Lyubomirsky & Nolen-Hoeksema, 1995). Experimental induction of worry has
been shown to result in increased negative affect (Lyonfields, Borkovec, & Thayer,
1995; McLaughlin, Borkovec, & Sibrava, 2007), delayed decision-making speed
(Metzger, Miller, Cohen, Sofka, & Borkovec, 1990), poor problem-solving confidence (Davey, 1994), and interference with emotional processes associated with the
extinction of fear responses (Borkovec, Ray, & Stober, 1998; Stober, 1998).
Second, studies investigating the differences between worry and rumination, as the
two main variants of RNT, have demonstrated that worry and rumination are highly
similar (Ehring & Watkins, 2008). Recent studies using structural equation modelling showed that factor solutions that include a common variance component for
worry and rumination provided a better fit than factor solutions in which worry and
rumination were considered separate constructs (McEvoy & Brans, 2013). Moreover,
this common variance component of worry and rumination was sufficient to predict
future levels of depression and anxiety (Topper, Molenaar, Emmelkamp, & Ehring,
2014). This implies that worry and rumination can be reduced simultaneously using
the same intervention strategies. Third, a number of evidence-based treatments that
are effective in reducing RNT are available (Topper et al., 2010; Watkins, 2015). The
intervention principles within these treatments can be adapted to make them suitable
for use in a prevention program. As a consequence, the development and evaluation
of preventive interventions targeting RNT have been recommended (Topper et al.,
2010; Watkins, 2015; Wilkinson et al., 2013). However, despite the robust evidence
implicating RNT in the development of anxiety and depression, to date, no trial has
specifically evaluated a preventive intervention targeting RNT.
The aim of the current study was to test the feasibility and efficacy of a preventive intervention targeting RNT in adolescents and young adults. Following up on
the above mentioned recommendations, the intervention was selectively offered to
individuals showing elevated levels of both worry and rumination. The content of the
preventive intervention was derived from a treatment protocol (Rumination-focused
CBT; RF-CBT) that has been shown to effectively reduce levels of RNT as well as
symptom levels of depression, and to prevent relapse in individuals with residual
depression (Watkins et al., 2007; Watkins & Moberly, 2009; Watkins et al., 2011).
Whilst still grounded within the core principles and techniques of standard CBT
for depression, RFCBT includes several novel elements and features several key differences (see Watkins, 2015, 2016 for further details). First, the RFCBT intervention
does not involve cognitive restructuring or challenging of individual thoughts, unlike
many CBT programs, but rather is focused on helping individuals to spot the sequence of RNT and trying to replace or interrupt that pattern of thinking. Second, as
part of that process, it explicitly targets RNT as a habit (Watkins & Nolen-Hoeksema,
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2014) by identifying antecedent cues to rumination, controlling exposure to these
cues, and by repeated practice of alternative helpful responses to these cues, using
behavioral activation (BA) techniques such as functional analysis and scheduling
contingency plans (Martell, Addis & Jacobsen, 2001). Third, building on research
indicating that an abstract, decontextualized, and global thinking style, characteristic
of RNT, causally contributes to its maladaptive consequences (Watkins et al., 2008;
Watkins, 2008), patients are taught to shift into a more adaptive concrete and specific
thinking style, using imagery, behavioral experiments, and experiential approaches
that include focusing on recreating experiences of being absorbed (e.g., ‘flow’ experiences), and experiences of increased compassion to self or others.
Two versions of the preventive intervention were tested. In the first condition, the
intervention was delivered in a group format. Group formats are considered a costeffective way to deliver prevention as one therapist can work with multiple individuals at the same time. In the second condition, the intervention was delivered via the
Internet. In the field of prevention, highly scalable interventions enabling widespread
coverage and access are needed (Kazdin & Blase, 2011). While showing comparable
efficacy (Christensen, Batterham, & Calear, 2014; Van der Zanden, Kramer, Gerrits,
& Cuijpers, 2012), internet-based psychological interventions have a number of
potential advantages relative to face-to-face formats, including greater accessibility,
anonymity and convenience.
We predicted that both versions of the preventive intervention would reduce levels
of worry and rumination. In addition, the intervention was hypothesized to reduce
symptom levels of anxiety and depression as the primary target. Because symptoms
of bulimia and alcohol abuse (i.e., binge drinking) have also been associated with
RNT (Nolen-Hoeksema et al., 2007), we predicted that these symptoms would also
be reduced by the preventive interventions. Furthermore, we predicted that both versions of the intervention would reduce the future incidence of major depression and
generalized anxiety disorder. As the group and internet versions followed the same
basic principles, we did not have any predictions regarding whether one or the other
type of delivery would be more efficacious.
A second aim of this study was to investigate the underlying mechanisms of the
preventive intervention. Specifically, we predicted that the effect of the interventions
on the incidence of depression and GAD would be mediated by precedent changes
in RNT.
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Method
Participants

In line with earlier research, an effect size of at least d = .66 was expected for the critical
Time (pre-intervention, post-intervention, 3m follow-up assessment, 12m follow-up
assessment) x Condition (group intervention, internet intervention, wait list control
group) interaction effect with rumination as the dependent variable (Watkins et al.,
2011), whereas smaller effect sizes (d = .20) were expected for symptom severity
levels as the dependent variables (Merry et al., 2012). Using a conservative estimate
of d = .20, alpha was set at .05 and power at .80. A two-tailed power calculation
(using G*power) showed that a minimal sample size of 207 was required, but more
participants were recruited to hedge against attrition, which was estimated at 20%.
All secondary schools (n = 23) providing education to pupils preparing for university within the greater Amsterdam area were informed about the prevention trial
and inquired for their willingness to participate. Pupils attending class at the final
three grades (ages 15 to 18) of the 13 schools that were willing to participate were
informed and recruited between September 2010 and May 2012. Their parents were
informed about the project via a letter. Following this announcement, research assistants visited the schools during regular class to screen for excessive levels of worry
and rumination by administering the Penn State Worry Questionnaire (PSWQ)
(Meyer, Miller, Metzger, & Borkovec, 1990) and the Ruminative Response Scale
(RRS) (Nolen-Hoeksema & Morrow, 1991).
In addition, two faculties of social sciences of two local universities agreed to
participate in this prevention trial. At these universities, recruitment was organized
through an e-mail, website, and poster campaign7. A link directed first-year students
(ages 18-21) interested in the project to a website where they could fill out the PSWQ
and RRS.
To screen positive for elevated levels of worry and rumination, participants had
to have a total score at or above the 75th percentile on one of the screening measures
and a total score at or above the 66th percentile on the other screening measure. For
the PSWQ and RRS, the 75th percentiles corresponded to scores of 50 and 40, whereas
the 66th percentiles corresponded to scores of 47 and 38 respectively8.

7

Although the recruitment procedure for secondary schools and universities differed, there were no pre-intervention differences in levels of RNT between pupils (PSWQ: M = 58.36, SD = 6.74; RRS: M = 48.89, SD = 8.51) and
university students (PSWQ: M = 59.21, SD = 6.80; RRS: M = 47.19, SD = 7.58), t(249) = -.97, p = .33, and t(249) =
1.61, p = .11, respectively.

8

These scores were based on the distribution of PSWQ and RRS scores from the first recruitment wave at the
participating secondary schools (n = 1,258).
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A CONSORT diagram (Schulz, Altman, Moher, & CONSORT Group, 2010)
illustrating participant flow throughout the study is presented in Figure 1. Inclusion criteria included (1) being between the ages of 15 and 22, (2) scoring above
the cutoffs for excessive worry and rumination described above at both the initial
screening and the pre-intervention assessment, (3) absence of self-reported current
diagnoses of major depression and/or generalized anxiety disorder as assessed by
the Patient Health Questionnaire-9 (PHQ-9; Spitzer, Kroenke, Williams, & Patient
Health Questionnaire Primary Care Study Group, 1999) and the GADQ-IV (Newman et al., 2002), and (4) absence of concurrent treatment for mental health problems. Randomization was stratified by gender and student type (secondary school
student, university), and was carried out by a person independent from the study
via a true randomization process and delivered in closed envelopes. The first author
informed all participants about their allocation to either the group intervention (n
= 82), the internet intervention (n = 84), or the wait list control condition (n = 85).
Participants’ demographic characteristics are shown in Table 1. The randomization
method was successful in that there were no significant differences between the three
groups on any demographic characteristic during the pre-intervention assessment.
Participants were paid €7 for completing the post-intervention and 3m follow-up
(FU) assessments, and €20 for completing the 12m FU assessment.

Completed screening
(n = 5481)

Screened positive
(n = 867)

Randomized
(n = 251)

Unsuccesful Application (n = 398)
•
Declined (n = 292)
•
No contact (n = 106)
Exclusion based on pre-intervention assessment (n = 218)
•
No longer meets criterion excessive RNT (n = 91)
•
Self-report Diagnosis of depression and/or GAD (n = 104)
•
Receives treatment (n = 23)

Group intervention
(n = 82)

Internet intervention
(n = 84)

Waitlist control
(n = 85)

Completed post-intervention assessment
(n = 73, 89.0%)

Completed post-intervention assessment
(n = 70, 83.3%)

Completed post-intervention assessment
(n = 75, 88.2%)

Completed 3m followup assessment
(n = 68, 82.9%)

Completed 3m followup assessment
(n = 69, 82. 1%)

Completed 3m followup assessment
(n = 76, 89.4%)

Completed 12m
follow-up assessment
(n = 70, 85.4%)

Completed 12m
follow-up assessment
(n = 68, 81.0%)

Completed 12m
follow-up assessment
(n = 80, 94.1%)

Figure 1. CONSORT Trial flowchart.
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Table 1. Sample Characteristics.
Condition

Group
(n = 82)

Internet
(n = 84)

Waitlist
(n = 85)

Mean age
(SD)

17.32
(1.97)

17.36
(2.16)

17.67
(2.15)

Difference Test
F(2,248) = 0.72,
p = .49

Gender

Male
Female

14 (17.1%)
68 (82.9%)

13 (15.5%)
71 (84.5%)

14 (16.5%)
71 (83.5%)

χ2 (2) = 0.08,
p = .96

School level

Secondary school
College

48 (58.5%)
34 (41.5%)

52 (61.9%)
32 (38.1%)

52 (61.2%)
33 (38.8%)

χ2 (2) = 0.22,
p = .90

Treatment
history

Yes
No

24
58

31
53

32
53

χ2 (2) = 1.57,
p = .46

Medication*

Yes
No

12
70

7
77

15
70

χ2 (2) = 3.25,
p = .20

Note* Exclusively for medical conditions (allergies, asthma) and ADHD medication (Ritalin, Concerta)

Measures
Self-report measures of repetitive negative thinking

Penn State Worry Questionnaire (PSWQ). The PSWQ (Meyer et al., 1990) measures the tendency, intensity and uncontrollability of worry and consists of 16 items
rated on a 5-point Likert scale, with values ranging from 1 (not at all typical of me)
to 5 (very typical of me) (sample items: “I am always worrying about something”;
“Once I start worrying, I cannot stop”). The PSWQ has been shown to have high
internal consistency in clinical and non-clinical samples (α = .86-.95), high test-retest
reliability in a variety of samples (r = .74-.92), good convergent and discriminant
validity, and good predictive validity in the prediction of depression and anxiety
(Hong, 2007; Meyer et al., 1990; Van Rijsoort, Emmelkamp, & Vervaeke, 1999) (αs in
this study = .76-.89).
Ruminative Response Scale (RRS). The RRS (Nolen-Hoeksema & Morrow, 1991)
consists of 22 items on a Likert-type scale, with values ranging from 1 (almost never)
to 4 (almost always). It assesses the tendency to respond to depressed mood with a
focus on self, (sample item: “Why do I have problems that other people don’t have?”),
symptoms (sample item: “Think about your feeling of fatigue and achiness.”), and
possible consequences and causes of this depressed mood (sample item: “I won’t be
able to do my job if I don’t snap out of this.”). The RRS has been shown to have good
internal consistency (α = .82-.90), moderate to high test-retest reliability (r = .47-.80),
good convergent validity as well as good predictive validity in the prediction of depression and anxiety (Just & Alloy, 1997; Nolen-Hoeksema, 2000; Nolen-Hoeksema,
Parker, & Larson, 1994) (αs in this study = .80-.92).
Perseverative Thinking Questionnaire (PTQ). The PTQ (Ehring et al., 2011)
is a 15-item questionnaire assessing the tendency to engage in RNT independent
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of a disorder-specific content. Items are rated on a scale ranging from 0 (never) to
4 (almost always) (sample items: “The same thoughts keep going through my mind
again and again.”; “I keep asking myself questions without finding an answer.”). Assessment of the psychometric properties of the PTQ has demonstrated high internal
consistency (α = .93-.95), acceptable test-retest reliability (r = .69-.75), good convergent validity as well as good predictive validity in the prediction of symptom levels
of anxiety and depression (Ehring, Raes, Weidacker, & Emmelkamp, 2012) (αs in the
current study = .86-.93).
Self-report measures of symptomatology

Beck Depression Inventory-II (BDI-II). The BDI-II (Beck, Steer, & Brown, 1996) is
a measure of depressive symptomatology. Respondents are asked to endorse 21 sets
of statements varying in severity from 0 (e.g., “I do not feel sad.”) to 3 (e.g., “I am so
sad or unhappy that I can’t stand it.”). The highest rating for each item is summed
across all items to create a continuous measure of depressive symptoms. High reliability and validity have been reported in the literature (Beck et al., 1996; Sprinkle et
al., 2002) (αs in this study = .87-.88).
Mood and Anxiety Symptom Questionnaire-D30 (MASQ-D30). The MASQD30 (Wardenaar et al., 2010) is a 30-item measure designed to measure nonspecific
general distress and symptoms specific to depression and anxiety. In this study, only
the 10-item Anxious Arousal (e.g., “My heart was racing or pounding.”) and General
Distress scales (e.g., “I felt inferior to others.”) were used, as depressive symptomatology was measured with the BDI-II. Items are rated on a scale ranging from 0 (not at
all) to 4 (extremely). Acceptable to high internal consistency has been demonstrated
in clinical and non-clinical samples for the anxiety (α = .70-.85) and nonspecific
symptom (.84-.91) scale, as well as good convergent validity with other self-report
measures of symptomatology (Wardenaar et al., 2010) (αs in the current study =
.82-.93).
Eating Disorder Inventory-2, Bulimia subscale (EDI-2-BU). The EDI-2 (Garner, 1991; Van Strien, 2002) is a 91-item questionnaire assessing behavioral and
attitudinal dimensions common in eating disorders. Since eating disorders were
not the main focus in this study, we only used the bulimia subscale as a measure of
the most prevalent types of symptoms across the eating disorders (Favaro, Ferrara,
& Santonastaso, 2003). This scale consists of 7 items on a 1 (never) to 6 (always)
scale designed to measure the tendency to binge and purge (e.g., “I stuff myself with
food.”; “I eat when I get upset High internal consistency (α = .78-.93) and test-retest
reliability (r = .75-.94) of the bulimia subscale has been reported, as well as good
construct and discriminant validity (Thiel & Paul, 2006; Van Strien & Ouwens, 2003)
(αs in this study = .84-.89).
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Quick Drinking Screen (QDS). The QDS (Sobell et al., 2003) consists of 5 items
assessing alcohol consumption. Respondents are asked to estimate the frequency and
quantity of alcohol consumption. We adjusted the items of this measure so that they
applied to alcohol consumption over the last 2 weeks (e.g., “In the last two weeks,
how many times have you had 5 or more alcoholic beverages?”). The QDS has shown
to produce reliable brief summary measures of alcohol consumption (Sobell et al.,
2003). In this study, we used the frequency of binge drinking as an outcome measure.
Self-report measures of clinical diagnoses

Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 (Spitzer et al., 1999) consists
of 9 items that can be used to make a tentative diagnosis of depression. The items correspond to the DSM-IV criteria for major depression. For each of the nine symptoms
of depression, respondents indicate whether the symptom has bothered them in the
past 2 weeks: 0 = not at all, 1 = several days, 2 = more than half of the days, 3 =
nearly every day (e.g., “Little interest or pleasure in doing things?”). Gilbody et al.,
(2007) in a meta-analysis of 17 validation studies concluded that the PHQ9 has good
diagnostic properties for depression (sensitivity 92%; specificity 80%).
Generalized Anxiety Disorder Questionnaire-IV (GADQ-IV). The GADQ-IV
(Newman et al., 2002) is a 9-item measure that can be used to provide a self-report
diagnostic assessment of generalized anxiety disorder (GAD), as well as a severity
score of generalized anxiety symptoms. The items correspond to DSM-IV criteria for
GAD. The validity of the GADQ-IV is supported by comparisons between GADQ-IV
diagnoses and clinician-administered Anxiety Disorder Interview Schedule (ADISIV) (Brown, DiNardo, Barlow, & DiNardo, 1994) diagnoses in a treatment-seeking
sample, and a non-anxious comparison group (Luterek, Turk, Heimberg, Fresco, &
Mennin, 2002). The GADQ-IV showed a sensitivity of 77% and a specificity of 96%.
Additional self-report measures

Life Events Checklist (LEC). The LEC (Johnson & McCutcheon, 1980) is a measure
of child and adolescent life stress listing 46 life events (e.g., “Death of a parent.”). As
recommended by Turner and Wheaton (Turner & Wheaton, 1995), some items were
adapted to increase the potential relevance to the current study sample. We used a
simple unit rating procedure (sum of life events indicated as present within the past
year) as an index of life stress. The LEC was administered at the pre-intervention and
12m FU assessments.
Additional treatment/medication. At 12m FU, participants indicated whether
they had received psychopharmacological and/or psychological treatment outside of
the trial.
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Treatment satisfaction evaluation form. This questionnaire was adapted from
Gallego, Emmelkamp, Van Der Kooij, and Mees (2011). Perceived usefulness of the
intervention (e.g., Did you experience the program as relevant for your problems and
difficulties?”), and participants’ satisfaction with the intervention (e.g., “Have you
been able to trust the facilitators?”) are assessed with a number of yes/no responses;
in addition, an overall satisfaction rating on a 1-10 scale is given.
Preventive Intervention

The preventive intervention was developed by the authors and consisted of a modified
version of the Rumination-focused CBT (RF-CBT) protocol developed by Watkins et
al. (2007). The efficacy of RFCBT has recently been assessed in an RCT allocating 42
patients with medication-refractory residual depression to treatment as usual (TAU)
alone, or to TAU plus up to 12 sessions of individual RFCBT (Watkins et al., 2011).
TAU consisted of ongoing antidepressant medication and outpatient clinical management. TAU plus RFCBT significantly reduced rumination and depression relative to
TAU alone (remission rates: TAU 21%; TAU + RFCBT 62%), comparing favorably to
remission rates (25%) found for TAU plus standard CBT in another trial for residual
depression (Paykel et al., 1999). Another recent RCT from an independent research
group assigning 60 patients with residual depression to a group-delivered RFCBT
treatment or a waiting list control, showed that RFCBT outperformed waiting list
(remission rates 42% versus 10.3%), with effects maintained for one year (Teismann
et al., 2014).
Our preventive intervention is based on (1) experimental research showing that
dysfunctional forms of RNT are characterized by an abstract and evaluative style of
processing, which causally contributes to a number of maladaptive consequences,
including poor problem solving, increased emotional reactivity, relative to a concrete
and contextualized style of processing (Watkins, 2008; Watkins & Baracaia, 2002;
Watkins & Moulds, 2005). A functional-analytic approach is used, in which RNT
is conceptualized as a learned habitual behavior that acts as a form of avoidance
and that develops through negative reinforcement (Watkins & Nolen-Hoeksema,
2014). Functional analysis examines how, when and where RNT does occur, and
its antecedents and consequences, to formulate its possible functions and to make
plans that systematically reduce or replace it (Watkins, 2015, 2016). The intervention
uses psycho-education, functional analysis, reflective exercises/group discussion,
experiential exercises, behavioral activation, and behavioral experiments designed
to facilitate a shift from dysfunctional worrisome/ruminative thinking into a more
helpful concrete thinking style and to increase approach behavior. The internet and
group version of the intervention only differed in the format delivered, and were
identical in content.
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The group intervention was delivered in six weekly sessions lasting for 1.5 h each,
and followed a session-by-session manual. The groups ranged in size from five to
nine participants. The internet intervention consisted of six sessions that could be
completed on a designated website. The program was self-paced, yet participants
were advised to complete at least half a session at a time. Upon completion of a session, therapists could securely access the online platform to provide personalized
written feedback. In both versions of the intervention, participants received regular
reminders for their sessions/online tasks.
Prior to administering the intervention, study therapists attended a 2-day training
workshop, led by the developers of the intervention. The group intervention was delivered by four therapists, graduated in clinical psychology, who had several years of
experience in group treatment with the target groups. In addition, a graduate student
served as a co-therapist during the sessions. All sessions were audiotaped to guide
supervision which was provided by the second author after each session. Infractions
in the form of elements of the protocol left out and prohibited behaviors/interventions, were discussed during supervision to prevent future protocol violations. The
internet intervention was delivered by six different therapists graduated in clinical
psychology. All therapists had at least six months of experience with internet treatment and followed a manualized response protocol. The content of their feedback
on each of the completed sessions was checked by the first author. When necessary,
adjustments were made before the feedback was sent to the participant.
Content

The first sessions of the intervention were used to define worry, rumination and
avoidance, and to conduct a functional analysis of participants’ use of these maladaptive strategies. Subsequent sessions included interventions that taught participants
to be more aware of when their attempts at coping with distress (do not) work and
to increase their use of strategies that work. Participants identified their triggers for
worry and rumination, and practiced alternative behaviors incompatible with RNT.
Directed imagery was used to evaluate the cognitive, emotional and behavioral effects of an abstract evaluative thinking style compared to a more specific, concrete
thinking style that is grounded in direct experience. Additional experiential exercises
were used to recreate previous mental states of being completely absorbed in an
activity (e.g., ‘flow’ experiences), and experiences of increased compassion to self
and others. Guidelines were provided that instructed participants on how to employ
a more grounded, concrete and compassionate thinking style. In the final session,
participants were a) taught to increase action-oriented, assertive behavior when
engaging with others, and b) to create an individualized summary of strategies that
they considered to be useful.
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In the group intervention, a workbook was used that guided the participants
through the program content and exercises. Most of the exercises were introduced
using group discussion. In the internet intervention, writing exercises were used to
obtain input from the participants and exercises were illustrated by film clips of two
peer actors talking about their experiences. Both versions of the program contained
homework exercises.
Adherence

Treatment adherence was only measured for the group intervention as the feedback
in the internet intervention was standardized in a way that adherence was guaranteed.
Two audiotaped sessions for each group were randomly selected (33%). Ratings of
adherence in delivering the therapy were provided independently by the first author
and a researcher who was not involved in this study. For each session of the protocol,
essential elements were listed such that the number of prescribed and prohibited
infractions per session could be tallied. The interrater agreement between raters was
high, κ = .87. On average, 93% of the essential elements of the protocol were completed per session. Prohibited behaviors/interventions comprised content that was
not part of the protocol and originated from other interventions. Raters observed an
average of 1.13 infractions per session. There were no differences in the proportion of
infractions to completed elements between therapists, χ2 (3) = 0.73, p = .87.
Procedure

Ethical approval for the study was obtained from the local institutional review board.
In addition, the trial was registered at www.clinicaltrials.gov (ID: NCT01223677).
All assessments were administered online. After providing written informed consent, participants received an e-mail with a link directing to the pre-intervention
assessment. Eligible participants were informed about intervention allocation via
telephone or e-mail. For all participants, the post-intervention assessment followed 1
week after the intervention had been completed, i.e., 8-10 weeks post-randomization.
After the 12m FU, participants in the waitlist condition were given the opportunity to
follow the internet version of the program.
Data Analytic Approach

Multilevel regression analyses were conducted to evaluate the effect of the intervention on RNT and symptom measures of anxiety, depression, bulimia, and alcohol
abuse. Multilevel regression is an intent-to-treat procedure that does not impute
missing data but deals with incomplete data by assuming that the available data for
a given subject are representative of that subject’s deviation from the average trends
across time (Hedeker & Gibbons, 2006). The level-1 model included the time vari-
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able, which captures within-person change over time. In the level-2 model, betweenperson characteristics such as intervention condition were used to predict the slope
estimates representing change in the dependent variables. We estimated a linear
trend indicating the direction and rate of change, and a quadratic trend indicating
whether the rate of change increased or decreased over time. The assumption that
data were missing at random was evaluated by using binary logistic regression to
predict measurement dropouts and by comparing the group of participants with
measurement dropout(s) (n = 65) to the group of participants without measurement
dropout (n = 186) on baseline measures. Baseline characteristics did not predict attrition and did not differ significantly between conditions (all ps > .05). Allowing
intercepts and slopes to covary did not significantly improve any of the models, and
therefore unstructured covariance structures were used. Contrast coding was used
to evaluate the effect of the categorical variable intervention condition (Hox, 2010).
The first contrast compared both interventions (coded 1/3 ) to waitlist control (coded
– 2/3), and the second contrast compared the group RF-CBT intervention (coded
1
/2 ) to the internet RFCBT intervention (coded – 1/2 ). Within group effect sizes
(Cohen’s d) for each outcome measure were calculated by subtracting the mean score
for each successive measurement from the pre-intervention mean and by dividing
this difference score by the pooled standard deviation across time points. Betweengroup effect sizes (Cohen’s d) from pre- to post-intervention were calculated using
the linear trend estimate of the time by contrast interactions divided by the pooled
standard deviation (Feingold, 2013).
Cox regression survival analyses were performed to examine the effect of the preventive intervention on self-reported episode onsets of major depression and GAD.
Participants were censored upon measurement dropout or end of study. Although
condition was the main covariate included in the model, we also considered age,
gender, school level, treatment history, medication, additional treatment, additional
medication and life events during the study course. Similar to the multilevel regression described above, dummy variables were created for condition to compare both
interventions together against the waitlist control, and against each other.
Two separate mediation analyses were conducted to determine whether reductions in RNT (PTQ) mediated the incidence of 1) major depression (PHQ-9) and
2) GAD (GADQ-IV) at the 12m FU. Following the recommendations of Hayes
(Hayes, 2009), a bias-corrected bootstrapping procedure with 5,000 resamples was
performed using structural equation modelling. This method offers more power than
more traditional approaches while maintaining reasonable control over the Type I
error rate. As the outcomes of the mediation analyses were dichotomous (0 = does
not fulfil criteria for major depression or GAD, 1 = fulfils criteria of major depression or GAD), probit regression analyses were performed (MacKinnon, 2008) using
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the WLSMV estimator in Mplus 5.0 (Muthén & Muthén, 2007). A prerequisite for
conclusively establishing mediation is that changes in the mediator variable precede
changes in the outcome variables (Gu, Strauss, Bond, & Cavanagh, 2015). To this
end, pre to post-intervention change scores were computed for the PTQ. Confidence
intervals (CI; 95%) were derived for the indirect effect of condition (group/online
intervention vs. waitlist control) via the hypothesized mediator (change in RNT) on
the 12m incidence of depression and GAD. Mediation is said to occur if the derived
confidence interval does not contain zero (Preacher & Hayes, 2004).

Results
Pre-Intervention Group Differences

Table 1 demonstrates the demographic characteristics of participants per condition.
There was a significant difference in the number of life events experienced in the year
previous to the pre-intervention assessment, F(2, 248) = 4.80, p = .009. Participants
in the waitlist control condition (M = 5.27, SD = 2.66) had experienced a larger
number of life events compared to participants in the group intervention (M = 4.28,
SD = 2.34, p = .01) and internet intervention conditions (M = 4.21, SD = 2.44, p =
.01). We therefore entered this variable as a covariate in the main analyses. Differences between conditions in the number of life events at the 12m FU assessment just
missed significance, F(2, 205) = 3.024, p = .05, but were nevertheless also entered as
a covariate to account for potential influences. Thirty-five participants had received
additional psychological treatment and 24 participants had taken additional (psycho)
pharmacological treatment during the FU period (allergies: n = 6, pain medication: n
= 5, stomach problems: n = 3, Crohn’s disease: n = 1, ADHD: n = 6, sleep medication:
n = 2, anti-depressants: n = 2), but there were no differences between conditions,
χ2 (2) = 0.75, p = .69, and χ2 (2) = 3.47, p = .18. Descriptives for RNT and symptom
severity measures per condition are presented in Table 2a and Table 2b. There were
no significant differences between conditions at the pre-intervention assessment (ps
= .09 to .99), on any of these measures.
Intervention attrition

The percentage of non-starters was not significantly different between the two active
conditions (group: 6.1%; internet: 9.9%), χ2 (2) = 3.03, p = .08. However, participants
who had started the group intervention attended significantly more sessions (M =
4.59; SD = 1.43) than starters in the internet condition (M = 3.96; SD = 1.65), t(147)
= 2.28, p = .02, d = .38.
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Table 2a. Outcome Measures at Pre-Intervention, Post-Intervention and Follow-Up
Measure

Condition

Pre
M (SD)

Post
M (SD)

PSWQ

group
internet
waitlist

58.20 (6.59)
58.73 (6.96)
59.15 (6.78)

51.29 (8.58) 0.98*** 49.74 (9.33)
51.87 (8.85) 0.79*** 49.51 (9.44)
57.80 (8.54) 0.24 ns 56.57 (8.58)

RRS

group
internet
waitlist

48.17 (8.65)
48.29 (8.10)
48.20 (7.89)

41.51
0.68*** 39.40 (10.48) 1.12*** 39.51 (10.24) 0.97***
(10.29)
0.71*** 41.27 (10.66) 0.64*** 39.88 (10.51) 0.77***
41.81 (9.54) 0.13 ns 45.25 (10.66) 0.27** 45.85 (12.34) 0.19 ns
47.46 (9.66)

PTQ

group
internet
waitlist

34.35 (6.84)
34.64 (8.38)
35.11 (6.75)

29.75 (8.70) 0.54*** 27.60 (8.49) 0.84*** 28.37 (9.24)
30.54 (9.31) 0.42** 27.08 (10.00) 0.62*** 27.43 (8.64)
35.38 (8.15) 0.06 ns 33.64 (8.97) 0.16 ns 33.48 (9.47)

d

3m FU
M (SD)

d

12m FU
M (SD)

1.03*** 50.46 (8.34)
0.81*** 48.90 (9.60)
0.33*
56.59 (9.95)

d
1.04***
0.94***
0.28*

0.66***
0.58***
0.15 ns

Note. PSWQ = Penn State Worry Questionnaire; RRS = Ruminative Response Scale; PTQ = Perseverative Thinking Questionnaire; d = effect size Cohen’s d (within-group), *p < .05, **p < .01,*** p < .001, ns = not significant.
Table 2b. Outcome Measures at Pre-Intervention, Post-Intervention and Follow-Up
Measure

Condition

Pre
M (SD)

Post
M (SD)

BDI-II

group
internet
waitlist

10.57 (5.60)
12.21 (6.73)
12.55 (6.11)

6.38 (5.07) 0.80*** 6.85 (6.11)
8.26 (6.03) 0.51** 7.72 (6.08)
13.00 (8.73) 0.05 ns 11.36 (9.24)

0.59*** 7.84 (6.18)
0.54** 7.93 (6.52)
0.15 ns 11.55 (9.35)

0.43**
0.44**
0.10 ns

MASQAA

group
internet
waitlist

16.46 (5.09)
16.73 (6.27)
17.27 (7.22)

13.11 (3.98) 0.60*** 14.59 (6.47)
14.61 (5.02) 0.29 ns 14.34 (5.09)
17.80 (7.96) 0.08 ns 16.69 (7.04)

0.23 ns
0.26*
0.09 ns

0.41**
0.30*
0.04 ns

MASQGD

group
internet
waitlist

22.72 (7.85)
23.19 (7.45)
22.69 (7.42)

17.62 (6.74) 0.60*** 17.94 (8.77)
18.00 (7.30) 0.64*** 17.41 (7.24)
24.18 (9.25) 0.19 ns 21.77 (8.97)

0.50** 18.16 (7.17)
0.56*** 19.34 (7.88)
0.09 ns 22.68 (9.67)

0.45***
0.36**
0.01 ns

EDI-II
bulimia

group
internet
waitlist

14.39 (5.25)
15.44 (6.32)
15.51 (6.03)

13.01 (5.12) 0.40*** 13.50 (5.56)
13.99 (6.11) 0.21 ns 14.02 (6.44)
15.55 (7.11) 0.04 ns 14.96 (6.00)

0.22*
0.24 ns
0.12 ns

13.19 (5.66)
13.81 (6.60)
14.74 (6.21)

0.19 ns
0.21 ns
0.13 ns

QDS
binge
drinking

group
internet
waitlist

1.11 (1.26)
0.69 (1.15)
1.13 (1.16)

0.83 (1.32)
0.94 (1.23)
1.35 (2.05)

0.22 ns
0.22 *
0.13 ns

0.09 ns
0.07 ns
0.27**

0.98 (1.22)
0.90 (1.70)
1.32 (1.49)

0.10 ns
0.15 ns
0.11 ns

d

3m FU
M (SD)

0.98 (1.64)
0.78 (1.34)
1.53 (1.77)

d

12m FU
M (SD)

14.04 (5.28)
14.33 (4.78)
17.46 (8.51)

d

Note. BDI-II Beck Depression Inventory-II; MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal; MASQ-GD = Mood and Anxiety Symptom Questionnaire – General Distress; EDI-II = Eating
Disorder Inventory –II; QDS = Quick Drinking Screen; FU = follow-up; d = effect size Cohen’s d (withingroup), *p < .05, **p < .01,*** p < .001, ns = not significant.

Effect of the Intervention on Measures of Repetitive Negative Thinking

Both versions of the preventive intervention demonstrated medium to large effects in
the reduction of RNT, whereas the waitlist control group demonstrated no to small
effects in the reduction of RNT (see Table 2a). The two intervention groups led to
significantly greater reductions in RNT than the control group, with no significant
differences between the two active conditions (see Table 3).
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Effect of the Intervention on Symptom Measures

Both the group intervention and internet intervention led to reductions in symptoms
Table 3. Multilevel Interaction Effects for Repetitive Negative Thinking and Symptom Levels

PSWQ
RRS
PTQ
BDI-II
MASQ-AA
MASQ-GD
EDI-II bulimia
QDS binge drinking

Predictors

B

Confidence
Interval (95%)

p

Contrast 1a x time

-5.95

[-8.61; -3.28]

<.001

0.89

Contrast 2b x time

-1.75

[-4.95; 1.46]

.28

0.26

d

Contrast 1 x time

-4.56

[-7.75; -1.38]

.005

0.53

Contrast 2 x time

-1.40

[-5.21; 2.42]

.47

0.16

Contrast 1 x time

-4.89

[-7.62; -2.15]

.001

0.67

Contrast 2 x time

-0.80

[-4.08; 2.49]

.63

0.10

Contrast 1 x time

-3.40

[-5.46; -1.34]

.001

0.55

Contrast 2 x time

-1.10

[-3.56; 1.37]

.38

0.18

Contrast 1 x time

-2.24

[-4.18; -0.29]

.02

0.36

Contrast 2 x time

-0.73

[-3.06; 1.61]

.54

0.13

Contrast 1 x time

-5.43

[-8.09; -2.77]

<.001

0.72

Contrast 2 x time

1.71

[-1.48; 4.90]

.29

0.22

Contrast 1 x time

-0.91

[-2.45; 0.62]

.24

0.15

Contrast 2 x time

-0.89

[-2.73; 0.96]

.35

0.15

Contrast 1 x time

-0.60

[-1.28; 0.09]

.09

0.48

Contrast 2 x time

-0.26

[-1.09; 0.58]

.54

0.22

Note. Contrast 1 = intervention conditions versus waitlist control condition; Contrast 2 = group intervention
condition versus internet intervention condition; time = from pre-intervention to post-intervention; PSWQ =
Penn State Worry Questionnaire; RRS = Ruminative Response Scale; PTQ = Perseverative Thinking Questionnaire; BDI-II Beck Depression Inventory-II; MASQ-AA = Mood and Anxiety Symptom Questionnaire – Anxious Arousal; MASQ-GD = Mood and Anxiety Symptom Questionnaire – General Distress; EDI-II = Eating
Disorder Inventory -II; QDS = Quick Drinking Screen.

of anxiety, depression, and general distress that were maintained over time, whereas
no significant reductions were found in the control group (see Table 2b). For all
measures, the intervention groups demonstrated superiority to the control group
(see Table 3). However, there were no significant differences between the intervention groups and the waitlist control group in the reduction of bulimia symptoms and
binge drinking. For all outcome measures, symptom reduction did not differ between
the group RF-CBT intervention and the internet RFCBT intervention.
Effect of the Intervention on Incidence of Depression and GAD

Survival analysis indicated a significantly lower incidence of depression at 12 m FU in
the intervention conditions (group: 15.3%, internet: 14.7%) compared to the waitlist
control group (32.4%) (see Figure 2), Wald χ2 (1) = 4.89, p = .03, hazard ratio = 2.12
(95% CI, 1.09-4.13) . Similarly, a second survival analysis also indicated a significantly
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% Participants remaining without a diagnosis of
depression

lower incidence of GAD in the intervention conditions (group: 18.0%, internet:
16.0%) compared to the waitlist control group (42.2%) (see Figure 3), Wald χ2 (1) =
9.07, p = .003, hazard ratio = 2.52 (95% CI, 1.38-4.59). There were no differences in
the incidence of disorders between the two versions of the preventive intervention for
depression: Wald χ2 (1) = 0.02, p = .88, and GAD: Wald χ2 (1) = 1.38, p = .58.

100
90
group intervention

80

internet intervention
waitlist control

70
60
50
40
posttreatment

3-month
follow-up

12-month
follow-up

Figure 2. Cumulative proportion of participants remaining without a self-reported diagnosis of depression (PHQ-9).

% Participants remaining without a diagnosis of
generalized anxiety disorder
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Figure 3. Cumulative proportion of participants remaining without a self-reported diagnosis of generalized
anxiety disorder (GADQ-IV).
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Mediation

Depression. The significant effect of condition on pre to post-intervention changes in
RNT was estimated at 4.83, p < .001. The significant effect of pre to post-intervention
changes in RNT on the prevalence of major depression at the 12m FU assessment was
equal to .05, p <.001. The direct effect of condition was not significant (p = .49). The
total indirect effect of condition on the incidence of major depression was significant,
Z = .232, p = .003, and the true indirect effect was estimated to lie between .099 and
.417 with 95% CI. Because zero is not in the 95% CI, it can be concluded that the
indirect effect is significantly different from zero at p <.05 and, thus, that change
in RNT mediated the relationship between condition and incidence rates of major
depression. The ratio of the indirect effect to the total effect suggests that reductions
in RNT explained 38.9% of the effect on the prevalence of major depression.
GAD. The significant effect of pre to post-intervention changes in RNT on the
prevalence of GAD at the 12m FU assessment was equal to .05, p <.001. The direct effect of condition was not significant (p = .22). The total indirect effect of condition on
the incidence of GAD was significant, Z = .237, p = .002, and the true indirect effect
was estimated to lie between .109 and .408 with 95% CI. Because zero is not in the
95% CI, it can be concluded that the indirect effect is significantly different from zero
at p <.05 and, thus, that change in RNT mediated the relationship between condition
and incidence rates of GAD. The ratio of the indirect effect to the total effect suggests
that reductions in RNT explained 45% of the effect on the prevalence of GAD.
Acceptability of the Intervention

The majority of participants allocated to the preventive intervention indicated that
the training was adequate for their problems (group: 87%; internet: 93%), and that
the trainers were sufficiently proficient (group: 94%; internet: 92%), could be trusted
(group: 100%; internet: 98%), and were respectful (group: 100%; internet: 97%).
Participants in the group condition provided an overall rating of 8.2 (SD = .75; 1 – 10
scale), whereas the mean rating was 7.9 (SD = .52) in the internet condition.

Discussion

The present study is the first randomized controlled trial investigating the efficacy
of a preventive intervention for depression and anxiety that focuses on changing
RNT. Our results demonstrate that both versions of the new preventive intervention
reduced the tendency to engage in RNT as well as symptom levels of anxiety and depression, whereas only minimal change took place in the waitlist control group. These
intervention effects were maintained at 3m and 12m FU. Similarly, the prevalence of
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depression at 12m FU was as high as 32.4% for participants on the waitlist, whereas
depression prevalence rates for participants who had been offered the preventive
intervention were reduced to 14.7%-15.3%. This translates into a 45-47% reduction
in depressive disorders achieved by our preventive intervention. This compares
favorably to the average decrease in incidence of 21% achieved in past depression
prevention trials according to the recent meta-analysis by van Zoonen et al. (2014),
and is consistent with the effects of a small number of earlier prevention trials (e.g.,
Brent et al., 2015; Clarke et al., 1995; Stice et al.., 2010). Similarly, the prevalence
of GAD at 12m FU was 42.2% in the waitlist condition compared to 16-18% in the
intervention conditions, which translated into a 38-43% reduction in GAD. To our
knowledge, this is the first trial investigating prevention of GAD, and our findings
show that targeting the transdiagnostic risk factor for RNT can reduce the incidence
of depression and GAD to a similar degree. Importantly, our results also support
assumptions regarding mechanisms of change in the new intervention as reductions
in worry and rumination were shown to mediate the effects of the interventions on
the prevalence rate of major depression and GAD.
Both types of preventive interventions enabled participants to reduce their
tendency to engage in worry and rumination towards normal levels, according to
recently reported norms and descriptives for the PSWQ, RRS, and PTQ (Ehring et al.,
2012; Topper, Emmelkamp, Watkins, & Ehring, 2014; Van der Heiden, Muris, Bos,
Van der Molen, & Oostra, 2009). The between-group effect sizes for the symptom
measures of depression and anxiety range from .36 to .72. These effect sizes are larger
than those reported in recent meta-analyses of universal, selective, and indicated
preventive interventions for depression and anxiety disorders (Topper et al., 2010).
Participants who had been offered either variant of the prevention program were
at least 2.5 times less likely to report a diagnosis of depression or GAD within the
next year. In addition, the group and online program were evaluated as adequate and
useful. Together, these findings point towards the potential value of this prevention
program for clinical practice. On a more general level, the findings underscore the
potential value of targeted prevention programs focused on modifiable risk factors
as a means to improve the field of prevention.
One of the proposed advantages of the present targeted approach was the possibility to affect multiple symptom clusters as a consequence of the transdiagnostic
status of RNT. These transdiagnostic effects were observed to the extent that the
intervention changed the course of both depression and anxiety symptoms. However,
one finding in the current study undermines the transdiagnostic status of RNT. The
transdiagnostic effects did not extend to bulimic symptoms and alcohol abuse. An
explanation for this finding could be that RNT is a more important risk factor for
anxiety and depression than for bulimia and alcohol abuse. However, this is at odds
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with a recent study demonstrating that rumination in female adolescents predicts
increases in bulimic and substance abuse symptoms at least as well as it predicts
increases in depressive symptoms (Nolen-Hoeksema et al., 2007). A more plausible
explanation for the symptom-dependent effects in this trial concerns lifetime prevalence data on mental disorders. The prevalence rates for bulimia and alcohol abuse
are well below the rates for anxiety disorder and depression (Swanson, Crow, Le
Grange, Swendsen, & Merikangas, 2011). Therefore, larger sample sizes are required
to demonstrate effects for the former two symptoms. Furthermore, future studies
should include a more thorough assessment of bulimic symptoms and alcohol abuse,
as current measures were very brief.
Although the number of sessions completed was lower in the internet version
of the program, the efficacy was nevertheless as good as in the group version on
all outcome measures, which replicates earlier findings on internet interventions
(Richardson, Stallard, & Velleman, 2010). This suggests that the efficacy of the new
intervention is independent of the mode of delivery, which may facilitate dissemination to different contexts. Although cost-effectiveness is often mentioned as one of
the advantages of internet interventions in the literature (Christensen et al., 2014), it
should be noted that an equal amount of trainer time per participant was needed in
both active conditions of the current study as trainers reported to have spent at least
20 min to provide feedback on each completed internet session.
The current findings need to be considered in light of a number of limitations.
First, all participants were actively recruited via screening procedures and advertisements and thus might not have participated in the preventive intervention on their
own. It is, however, likely that future implementation will adopt a similar approach.
Routine screening procedures at secondary schools carried out by mental health
organizations are common practice in the Netherlands. Increased stigma as a result
of participation in a targeted prevention program has arisen as a major point of concern (Offord, Kraemer, Kazdin, Jensen, & Harrington, 1998). Yet, levels of perceived
stigma related to participation in preventive interventions have been reported to be
very low (Rapee et al., 2006), and can be circumvented by delivering intervention
outside school-hours, either via internet or at a different location than the school
setting. The focus on targeting worry in this intervention may also reduce stigma and
enhance engagement as worry is a common experience that young people can easily
identify with, without necessarily having connotations of mental illness.
Second, participants’ past history of psychopathological diagnoses were not assessed upon entry into this study. Therefore, it cannot be established whether the
effects observed concern the prevention of first episodes of depression and GAD
vs. relapse/ recurrence. Third, although we aimed to test the effect of this preventive intervention across multiple symptom clusters, we were unable to include all
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potentially relevant groups of symptoms. For example, future studies should include
a measure of social anxiety as social anxiety disorder is both prevalent in adolescents
and young adults (Stein et al., 2001) and related to RNT (Ehring & Watkins, 2008).
Fourth, participants were mainly female and all prepared for or attended college,
which may limit the generalizability of our findings. A predominance of female
participants is a natural consequence of the risk factor screened for in this study.
Alongside higher prevalence rates for depression and anxiety disorders (Bekker &
van Mens-Verhulst, 2007), females consistently report higher levels of worry and
rumination (Robichaud, Dugas, & Conway, 2003). Fifth, diagnostic interviews were
not conducted during the assessments and the observed effects solely relied on
self-report measures. Moreover, these self-report measures only assessed the point
prevalence of a diagnosis of depression and GAD. The period between assessments
was ignored, which may reduce sensitivity to a diagnosis of depression and GAD.
The high prevalence of depression and generalized anxiety disorder at 1-year followup (32.4% and 42.2% respectively in the waitlist control group) could be due to the
increased risks arising from selecting a sample with elevated worry and rumination,
although we need to be cautious about false positives because of the reliance on selfreport questionnaire data only. To obtain insight into how exceptional the prevalence
rates of depression and GAD are, it is tempting to compare them to what is observed
in other prevention trials. However, it will be difficult to conclude anything from
this comparison, because of the preselection (elevated levels of RNT) that has taken
place before participants were enrolled in this trial, which was especially chosen
because RNT is a risk factor for anxiety and depression, and, as such, we anticipated
high prevalence of depression and GAD in this high-risk sample. Previous selective
prevention trials have used different inclusion criteria and any difference that may
result from this comparison could signify the high risk to develop depression or
GAD for individuals with elevated levels of RNT, as well as any false positive rates
from self-reported measures. Note, however, that high false-positives on both selfreport measures do not explain the differential prevalence rates reported between the
waitlist control and the active interventions. Nevertheless, to obtain insight, future
trials on the efficacy of this intervention should aim to include interview measures
for clinical diagnoses.
Sixth, we used a waitlist control condition, as opposed to an active or attention
control condition. We acknowledge that in the absence of a placebo condition or an
attention control, we cannot determine to what extent the benefits of the RFCBT
interventions are due to non-specific effects such as positive expectancy versus specific effects of the interventions, although a preventive effect is observed over one
year, whatever the underlying mechanism. Whilst the observed pattern of effects
could be consistent with expectancy and demand effects alone, we believe this to be
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unlikely given the relative intractability of worry and rumination, and the duration
of the effects. Finally, preventive effects were assessed up to 1 year after intervention,
whereas it would be interesting to see the potential of this preventive intervention
over the longer term. Results therefore need to be replicated using structured clinical
interviews and longer-term follow-up intervals.
Despite these limitations, the results of this randomized controlled trial provide
the first indication of the efficacy for a preventive intervention for anxiety disorders
and depression targeting excessive worry and rumination. On a broader level, this
study adds to emerging evidence for selective prevention programs targeting transdiagnostic risk factors as a promising approach to advance the field of prevention.
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Abstract

According to cognitive avoidance theory, worry may function as an affective dampening strategy motivated by intolerance of negative emotional states. This theory has
lately been challenged as recent data indicate increased affective responses during
worry. To accommodate these findings, the newly developed contrast avoidance
theory of worry states that worry may not function as an emotional avoidance strategy, but instead as a strategy to avoid unexpected negative emotional shifts that may
occur in a feared situation.
In a series of three experiments, we tested this contrast avoidance account by
inducing worrisome thinking and assessing the immediate and delayed effects of
worry in the context of a social-evaluative stressor task. Participants were randomly
allocated to a worry or distraction condition, and subjective and physiological (skin
conductance, heart rate, heart rate variability) responses were measured during
thought induction and a subsequent speech task.
Although subjective results showed partial support for increased immediate reactivity, physiological results indicated no increased reactivity during worry. During
the subsequent speech task, skin conductance levels and subjective reactivity were
dampened through prior worry.
These findings provide only partial support for the contrast avoidance theory of
worry. Boundary conditions for the contrast avoidance effect based on the findings
of the current studies are discussed.
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Introduction

Worry is a repetitive thinking process that is difficult to control, negative in content
and focused on possible future catastrophes (Ehring & Watkins, 2008). Although
most people engage in worry to some extent, there is extensive evidence that excessive levels of worry are a pathogenic cognitive process. It is the central feature of
generalized anxiety disorder (GAD; American Psychiatric Association, 2013); in
addition, elevated levels of worry have been reported in a range of other psychological disorders, including panic disorder, social anxiety disorder, depression, and
schizophrenia (Chelminski & Zimmerman, 2003; Kertz, Bigda-Peyton, Rosmarin,
& Björgvinsson, 2012; Morrison & Wells, 2003). Moreover, a growing number of
experimental and prospective studies indicate that worry is not only a cognitive
by-product of psychopathology, but plays a causal role in the development and maintenance of psychological disorders (Andreescu et al., 2009; Calmes & Roberts, 2007;
Ertle, Joormann, Wahl, & Kordon, 2009; Mayou, Bryant, & Ehlers, 2001; Startup,
Freeman, & Garety, 2007). These findings suggest that worry is a transdiagnostic
process that cuts across the boundaries of psychological disorders.
An important issue to understand is why individuals engage in excessive worry
despite the proven negative consequences. In their seminal cognitive avoidance
theory, Borkovec and colleagues propose that individuals worry as a means to cognitively avoid anxious internal experiences (Borkovec, 1994; Borkovec, Alcaine, &
Behar, 2004). The theory is based on the empirical observation that worry is primarily verbal-linguistic (e.g., Borkovec & Inz, 1990; Freeston, Dugas, & Ladouceur, 1996;
Heller, Nitschke, Etienne, & Miller, 1997), and is more abstract in nature than other
types of thinking (Stöber, 1998; Stöber, Tepperwien, & Staak, 2000). The abstract
mode of processing implicated in worry is often contrasted to fearful imagery, which
has been shown to elicit a stronger cardiovascular response (Tucker & Newman,
1981; Vrana, Cuthbert, & Lang, 1986), and is proposed to be the primary vehicle for
somatic activation of emotion (Lang, 1988). When aversive images occur, a shift of
attention to worrisome self-talk is thought to mute or avoid the anxious emotional
reaction otherwise elicited (Borkovec et al., 2004). The decrease or non-occurrence
of a somatic response is then thought to negatively reinforce the worry process as
a cognitive coping response to the anxiety generated by the perception of threat.
Importantly, in the long run worry is suggested to preclude emotional processing of
fear-related stimuli as this requires activation of the entire fear associative network,
including its affective component (Foa & Kozak, 1986). As worry dampens the affective component and prevents emotional information from being fully processed,
emotional processing can be expected to be disrupted and therefore anxiety to be
maintained.
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A number of experimental studies have been conducted testing the hypothesis
that induced worry leads to reduced negative emotionality and arousal in comparison to control conditions as predicted by cognitive avoidance theory. When
summarizing the results from this line of research, it is important to distinguish
between effects of worry on concurrent subjective emotionality and arousal vs. effects
on emotional and physiological responding during a subsequent emotion-inducing
task (e.g., fear-inducing mental imagery or a film). When looking at the concurrent
effects, the evidence is mixed. In some studies, cardiac activity during worry did
not differ from that during relaxation or neutral thinking, despite the fact that the
content of thinking was more negative in the worry condition (e.g., Borkovec & Hu,
1990; Borkovec, Robinson, Pruzinsky, & DePree, 1983; Borkovec, Lyonfields, Wiser,
& Deihl, 1993; Davis, Montgomery, & Wilson, 2002; Fisher & Newman, 2013; Knepp
& Friedman, 2008). Whereas these results are in line with cognitive avoidance theory,
a larger number of studies points towards the opposite effect. Specifically, when
compared to different control conditions worry has repeatedly been found to lead to
increased immediate cardiovascular activation (e.g., Hammel et al., 2011; Hofmann
et al., 2005; Llera & Newman, 2010; Llera & Newman, 2014; Lyonfields, Borkovec, &
Thayer, 1995; Peasley-Miklus & Vrana, 2000; Thayer, Friedman, & Borkovec, 1996;
Verkuil, Brosschot, Borkovec, & Thayer, 2009; York, Borkovec, Vasey, & Stern, 1987),
increased skin conductance levels (e.g., Hofmann et al., 2005; Stapinski, Abbott, &
Rapee, 2010; Wong & Moulds, 2011), and higher subjective ratings of negative emotion (e.g., Hinrichsen & Clark, 2003; Llera & Newman, 2010; Lyonfields et al., 1995;
Wong & Moulds, 2011).
The second hypothesis derived from cognitive avoidance theory – worry leading
to reduced emotional and physiological responding to a subsequent emotion-eliciting
task – has been tested in a number of studies. Results are more consistent in that
they typically show diminished cardiovascular activity if the emotion-eliciting task
(usually fear-inducing imagery) was preceded by worry as opposed to relaxation
or neutral thinking (Borkovec & Hu, 1990; Borkovec et al., 1993; Peasley-Miklus &
Vrana, 2000; Vrana et al., 1986). Importantly, however, this is only the case when the
worry or relaxation induction is used as the baseline to which successive emotional
responding is compared. When a pre-manipulation baseline is used as the reference
point, physiological arousal during emotion elicitation is comparable following a
worry induction or control conditions (Llera & Newman, 2010; Peasley-Miklus &
Vrana, 2000; Stapinski et al., 2010; Vrana et al., 1986; Vrana, Cuthbert, & Lang, 1989).
In sum, experimental evidence has challenged cognitive avoidance theory on
two accounts. First, the majority of findings point towards a concurrent increase
of negative emotionality and arousal during worry rather than a dampening effect.
Second, when looking at negative emotionality and arousal during subsequent emo-
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tion elicitation, worry does not appear to dampen emotional responding in terms of
the absolute levels of affect that are reached, but rather prevents changes in emotional
reactivity that are outside of the individual’s control.
In the light of these findings, the contrast avoidance theory of worry has been
proposed as a modification to the original cognitive avoidance model (Newman &
Llera, 2011; Newman, Llera, Erickson, Przeworski, & Castonguay, 2013). This account states that the function of worry is not to avoid the experience of negative
emotions, but to avoid the experience of a contrast in emotional experience. More
specifically, the contrast avoidance model proposes that people worry as a means to
evoke a sustained state of negative emotionality in order to prevent a sudden shift in
emotional experience if they do experience a negative event.
To directly test the predictions of the theory, Llera and Newman (2010) instructed
both GAD and non-anxious participants to either engage in self-generated worry,
brief relaxation or neutral thoughts prior to exposure to a fearful film clip. In line
with the contrast avoidance model, relative to relaxation, GAD patients showed an
increase of both subjective emotionality and cardiovascular reactivity during worry,
with no further increase in emotional reactivity during the film clip. For the nonanxious controls a similar pattern occurred for the subjective reports, whereas the
cardiovascular results showed no differences during worry, relaxation and neutral
thinking, but a subsequent increase in emotional reactivity after relaxation that was
precluded by prior worry. Although this latter finding may support a cognitive avoidance account of worry, this result may also reflect the relative difficulty to successfully
induce worry in non-habitual worriers and subsequently to elicit a somatic response.
In this article, we report on a series of three studies testing the contrast avoidance
theory of worry using a different type of stressor than earlier research in this area,
namely in vivo exposure to a social-evaluative stressor. In this way, we aim to overcome two limitations inherent to this line of research. First, earlier studies directly
testing the contrast avoidance theory have used a worry induction procedure that
was unrelated in content to the subsequent emotion-eliciting task (e.g., Llera & Newman, 2010; Llera & Newman, 2014). Using a social-evaluative stressor enabled us to
establish a direct link between the content of worry and its feared outcome, which
more closely resembles the worry process in real life. Second, in earlier studies the
emotional response to the emotion-eliciting task in the control condition typically
did not exceed the levels that had already been reached by the worry induction in
the experimental group (see e.g., Llera & Newman, 2010). Therefore, the operation
of a ceiling effect cannot be ruled out. Since previous studies have demonstrated that
real-life exposure to fearful events have the potential to generate emotional levels that
exceed levels established during prior worry (Hinrichsen & Clark, 2003; Hofmann
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et al., 2005), a crucial test of the contrast avoidance theory investigates whether this
preclusion effect still holds under in vivo circumstances.
In a series of experiments, participants had to engage in a speech task, which was
preceded by either the induction of worry related to the speech or a distraction task.
Based on the contrast avoidance model, we hypothesized that worry would lead to
higher levels of negative emotionality and increased arousal than distraction when
looking at concurrent levels of negative emotionality and arousal (Hypothesis 1).
The opposite pattern of findings was expected for the subsequent speech task, in that
worry was hypothesized to lead to a smaller increase in negative emotionality and
arousal compared to distraction (Hypothesis 2).

Study 1
Method
Participants

The sample consisted of 55 undergraduate students (76.4% female; age: M = 19.44,
SD = 2.36) at a Dutch university who participated in exchange for course credit.
Students were randomly allocated to either the worry or distraction condition. There
was no difference between conditions in terms of age, t(53) = -1.12, p = .27 and sex,
χ2(1, N = 55) = 0.06, p = .81.
Measures

Symptom measures. Symptom levels of depression and anxiety were assessed using the Anhedonic Depression (AD), Anxious Arousal (AA) and General Distress
(GD) subscales of the Mood and Anxiety Symptom Questionnaire-D30 (MASQ-D30;
Wardenaar et al., 2010). The Penn State Worry Questionnaire (PSWQ; Meyer, Miller,
Metzger, & Borkovec, 1990) was administered to assess trait levels of worry. A brief
version of the Speech Anxiety Thoughts Inventory (SATI; Cho, Smits, & Telch, 2004)
was used to assess cognitive features related to public speaking anxiety.
Thought induction task. A thought induction task was designed to assess
concurrent effects of worry versus distraction on negative emotionality and arousal.
Previous thought induction manipulations have ranged from relatively uncontrolled
(“Think about your most worrisome topic and worry about it as intensely as you can”)
(Borkovec & Inz, 1990; Llera & Newman, 2010) to highly standardized procedures
using thought scripts (Nolen-Hoeksema & Morrow, 1993; Wong & Moulds, 2011).
We designed a completely standardized thought induction task to maximize experimental control. The task consisted of 20 sentences presented in a fixed order using the
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stimulus presentation software package Presentation (Version 14.9, Neurobehavioral
Systems Inc.). Each stimulus was presented for 15 s on a computer screen (duration
of total task: 5 min). Before engaging in the thought induction task, participants were
informed that they would be asked to deliver a speech later in the session. In the
worry condition, all sentences were written in first person and speculated on the
potential difficulties the participant may encounter during the speech task and/or
the consequences of a negative outcome (e.g., “What if my voice starts trembling?”,
“What will happen if I get a black-out during the speech?”). In the distraction condition, all sentences were neutral in content and pertained to enumerations (e.g.,
“Which instruments are part of a symphonic orchestra?”, How many vowels are in
the alphabet?”). Participants were instructed to read each sentence carefully and to
spend time attending to it until the next sentence appeared.
In order to check the thought induction manipulation, participants were asked to
provide a number of ratings immediately following this task. They rated the percentage of time thinking about (1) what could go wrong during the speech, and (2) things
unrelated to the upcoming speech. Ratings were made on a continuous slider scale
with a minimum of 0% and a maximum of 100%.
Speech task. Participants were asked to deliver two speeches in order to assess
subsequent effects of worry on negative emotionality and arousal. Both speeches
lasted 2 min and were preceded by a 2 min preparation period during which a countdown timer was presented on the screen. The first speech was supposed to deal with
the current policy regarding the use of marijuana in the Netherlands. During the
speech, participants were required to look into a camera, and to keep speaking during the entire 2 min. The second speech was supposed to deal with ways to promote
the use of condoms to prevent STDs. As we have argued that a ceiling effect may have
precluded increases in arousal subsequent to worry in previous studies, additional
instructions were provided to increase the stressfulness of the second speech relative
to the first. Participants were instructed to come across as relaxed, to start and end
their speech with a joke, to include a personal anecdote in their speech that was
related to the topic, and to use sound argumentation from which their opinion followed logically.
Filler task. After the first speech, participants were presented with a filler task, in
order to allow for emotion and arousal to return to baseline. During this task, participants were presented with 20 sound clips of different musical instruments. Each
clip had a duration of 7 s, and was followed by a multiple choice question concerning
the type of instrument played. No feedback was provided, in order to prevent the task
from eliciting any emotional state.
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Self-report emotion measures. Negative mood was assessed at four different
times prior and following each speech using the negative affect scale of the Positive
and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988).
Physiological measures. Heart rate (HR), heart rate variability (HRV), and skin
conductance (SC) were assessed as physiological indicators of emotional reactivity
over the course of the experiment. SC has been shown to specifically reflect sympathetic activity implicated in threat (e.g., Bublatzky, Guerra, Pastor, Schupp, & Vila,
2013), whereas HR and HRV both reflect sympathetic and parasympathetic activity
(Dawson, Schell, & Filion, 2007). All physiological data were processed with VSRRP
98 v 8.0 (developed by the Technical Support Group of the first author’s university).
HR and HRV were recorded from three AgAg/CL electrodes, attached via the modified lead-2 placement and digitized at 1000 Hz. The signal was filtered with a highpass filter of 0.5 Hz. Interbeat intervals (IBIs) were interpolated offline utilizing an
algorithm programmed to automatically detect R-waves and potential artefacts (IBIs
deviating more than 33% in length from the previous IBI). Interbeat intervals were
used to calculate average HR and HRV over each measurement period. Average HRV
was calculated from a high frequency band (0.15-0.40 Hz) by taking the root mean of
the squared successive differences (rMSSD).
Electrodermal activity was measured using an input device with a sine shaped
excitation voltage of 0.5 Vpp at 50 Hz. The input device was connected to two Ag/
AgCl electrodes of 20 by 16 mm, attached to the medial phalanges of the third and
fourth fingers of the non-dominant hand. The signal from the input device was led
through a signal-conditioning amplifier and the analog output was digitized at 1000
Hz by a 16-bit AD-converter (National Instruments, NI-6224).
Procedure

Upon arrival to the laboratory, participants were seated in front of a computer screen
and received the information sheet belonging to this study. After participants had
given written informed consent, they filled in the MASQ, PSWQ, and SATI. Next,
the experimenter attached the recording electrodes and left the testing room. An
initial 5 min resting baseline period was recorded, such that concurrent effects of
worry could be compared to a pre-induction baseline. After the recording of this
physiological baseline the first PANAS was filled in. Participants then received the
information that they were going to deliver a speech about a topic that would be
explicated later on during the experiment. They were then randomly allocated to one
of the two versions of the thought induction task (worry or distraction) during which
the psychophysiological measures were recorded. After this task, participants filled
in the second PANAS and the manipulation check questions. They then received information about the topic of their speech and were instructed to prepare themselves
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for 2 min. During this period, a countdown timer was presented on the monitor
and psychophysiology was recorded. Immediately after this 2-minute period, a third
PANAS was filled in. Next, participants delivered their speech. A fourth PANAS was
filled in after the speech, followed by a 2 min recovery period and the filler task.
The whole procedure starting with a 5 min resting baseline was then repeated for
the second speech. Participants remained in the same condition during their second
speech to avoid any cross-over effects that may otherwise occur during the thought
induction task. After delivering the second speech, electrodes were removed and
participants were debriefed.
Statistical Analyses

Several independent samples t tests were performed to investigate whether there were
pre-manipulation differences between the two groups with respect to symptom levels, trait worry and speech anxiety. Another set of independent t tests was performed
to check whether our thought induction manipulation had succeeded, and to check
whether the second speech was experienced as more stressful than the first. To test
the concurrent effects of the worry induction on negative emotionality and arousal,
omnibus mixed model ANOVAs were conducted for each dependent variable with
time (baseline, thought induction) and block (first speech, second speech) as the
within subjects factor and condition (worry, distraction) as between subjects factor.
To test the effects of worry on subsequent levels of negative emotionality, an omnibus
mixed model ANOVA with time (thought induction, speech preparation, speech) and
block (first speech, second speech) as within subjects factors and condition (worry,
distraction) as between subjects factor was conducted. As physiological measures
were not recorded during the speech task, the ANOVAs carried out to investigate
arousal subsequent to worry had only 2 levels of time (thought induction, speech
preparation). Significant interactions were interpreted through follow-up ANOVAs
and t tests. Greenhouse-Geisser corrections were used if the assumption of sphericity was violated; uncorrected degrees of freedom and the epsilon are reported. The
PANAS and HRV scores were skewed and therefore square root transformed prior
to the analyses. The untransformed scores are reported to facilitate interpretation.
Results
Pre-Manipulation Group Differences

Individuals in the worry and distraction condition did not differ from each other in
terms of symptom levels of depression, anxiety, and general distress (see Table 1). In
addition, there were no pre-existing differences in trait worry, and speech anxiety.
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Manipulation Checks

As expected, participants in the worry condition reported having spent significantly
more time thinking about their concerns regarding the speeches than those in the
control group, whereas the opposite was true for the time spent thinking about topics
unrelated to the speeches (see Table 1).
Table 1. Means and standards deviations across condition for pre-manipulation variables and manipulation
checks of Study 1.
Background measures

Worry
M

SD

Distraction
M

t-values

SD

MASQ-AD

26.52

7.17

27.21

6.53

-.38

MASQ-AA

15.19

5.62

14.18

4.19

.76

MASQ-GD

18.26

6.93

19.25

7.08

-.52

PSWQ

44.93

11.53

48.54

12.42

-1.12

SATI-brief

18.56

2.49

17.96

2.82

.82

Time spent thinking about
concerns related to speech

52.63

25.55

13.79

18.26

6.50***

Time spent thinking about
topics unrelated to speech

25.22

21.20

54.68

34.45

-3.83***

Block 2
Time spent thinking about
concerns related to speech

53.22

26.84

23.39

21.97

4.52***

Time spent thinking about
topics unrelated to speech

28.93

22.60

53.96

28.75

-3.58***

Manipulation checks
Block 1

***p < .001. MASQ-AD = Mood and Anxiety Symptom Questionnaire - Anhedonic Depression, MASQ-AA
= Mood and Anxiety Symptom Questionnaire – Anxious Arousal, MASQ-GD = Mood and Anxiety Symptom
Questionnaire – General Distress, PSWQ = Penn State Worry Questionnaire, SATI-brief = brief Speech Anxiety
Thoughts Inventory.

Self-Report Emotion Measures

Concurrent effects. Although the expected Time x Condition interaction was not
significant, the Time x Block x Condition interaction approached significance (see
Table 2 for descriptives, see Table 3 for ANOVAs). In the worry condition, a significant main effect of time emerged, F(1, 26) = 28.65, p < .001, ηp2 = .52, indicating
an increase of negative affect from baseline to thought induction in both blocks. In
the distraction condition, the main effect of Time, F(1, 27) = 11.13, p = .002, ηp2 =
.29, was qualified by a Time x Block interaction, F(1,27) = 10.99, p = .003, ηp2 = .29.
Participants only reported an increase in negative affect in the second block, F(1, 27)
= 16.00, p < .001, ηp2 = .37 , but not in the first block, F(1, 27) = 0.09, p = .76, ηp2 = .003.
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Table 2. Means, standard deviations and 95% confidence intervals across condition for concurrent and subsequent negative emotionality and arousal in Study 1.
First Block
Worry
M

SD

Second Block

Distraction
95% CI M

SD

95% CI

Worry
M

SD

95%CI

Distraction
M

SD

95%CI

Negative Affect
Baseline

12.78 4.99 [10.80,
14.76]

14.25 4.51 [12.49,
16.01]

12.74 5.07 [10.77,
14.71]

12.46 3.96 [10.92,
14.00]

Thought
induction

14.74 5.10 [12.72,
16.76]

14.39 4.70 [12.56,
16.22]

15.37 6.57 [12.81,
17.93]

15.04 5.04 [13.08,
17.00]

Before speech 17.04 6.61 [14.42,
19.66]

18.14 6.62 [15.56,
20.72]

16.89 6.68 [14.29,
19.49]

16.50 5.88 [14.21,
18.79]

After speech 17.96 8.12 [14.74,
21.18]

19.50 7.59 [16.55,
22.46]

16.89 7.64 [13.92,
19.86]

16.07 6.72 [13.45,
18.69]

Skin
conductance
Baseline

15.37 4.60 [13.55,
17.19]

14.49 5.29 [12.43,
16.55]

18.44 6.91 [15.70,
21.18]

18.05 7.43 [15.16,
20.94]

Thought
induction

16.64 5.75 [14.36,
18.92]

15.79 5.85 [13.51,
18.07]

18.69 7.00 [15.92,
21.47]

18.52 7.59 [15.57,
21.48]

Speech

19.66 5.65 [17.42,
21.90]

18.69 6.30 [16.24,
21.14]

20.59 6.39 [18.06,
23.12]

19.80 7.68 [16.81,
22.79]

Baseline

76.10 12.10 [62.30,
71.90]

78.96 16.80 [72.42,
85.50]

74.98 10.48 [70.83,
79.14]

79.89 16.97[73.35,
86.43]

Thought
induction

76.99 12.30 [72.11,
81.87]

81.61 15.87 [75.43,
87.79]

77.57 10.43 [73.44,
81.71]

83.93 17.43[77.14,
90.72]

Speech

89.95 16.38 [83.46,
96.44]

90.43 16.93 [83.84,
97.02]

86.19 12.17 [81.37,
91.02]

91.19 19.34[83.66,
98.72]

Baseline

42.79 27.37 [31.94,
53.64]

48.30 28.20 [37.32,
59.28]

42.47 26.12 [32.12,
52.83]

47.25 32.72[34.51,
59.99]

Thought
induction

42.44 25.26 [32.43,
52.45]

44.19 24.37 [34.70,
53.68]

43.73 27.54 [32.81,
54.65]

42.42 26.37[32.15,
52.69]

Speech

37.38 21.19 [28.98,
45.78]

39.84 24.69 [30.23,
49.45]

37.63 21.79 [28.99,
46.27]

38.36 21.44[30.01,
46.71]

Heart rate

Heart rate
variability

An unexpected Time x Block interaction was obtained (see Table 3), indicating
overall higher baseline levels of negative affect in the first block compared to the
second block, F(1, 54) = 4.60, p = .04, ηp2 = .08, but no differences between the two
blocks during thought induction, F(1, 54) = 1.79, p = .19, ηp2 = .03.
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29.47***

1

33.34***
76.80***

Concurrent effects1

2

2.31
9.85**

Concurrent effects1

Subsequent effects2

Subsequent effects

100.03***

Subsequent effects2

Concurrent effects

20.09***

.16

.04

.59

.39

.65

.36

.28

.42

η

2
p

.13

.01

ηp

2

.12

.18

.00

1.65

.73

.00

.00

.03

24.39*** .32

54.03*** .51

7.57**

.41

F

block

.01

.10

1.10

1.51

.16

.12

.02

.04

F

condition

.00

.00

.02

.03

.00

.00

.00

.01

ηp

2

ηp

2

.17

.14

.14

.03

.02

6.46*

10.93**

.00

.00

.11

.17

26.87*** .34

11.09**

8.34**

8.53**

F

1.36

.63

6.26*

3.27

.38

.56

1.91

1.39

F

Block x
Condition

Time x
Block

.03

.01

.11

.06

.01

.01

.03

.03

ηp

2

Time x

.11

4.15*

1.63

3.32

.67

.19

.38

2.53

F

Condition

.00

.07

.03

.06

.01

.00

.01

.05

η

2
p

***p < .001, **p < .01, *p < .05, †p <.07.
1
Degrees of freedom for all ANOVAs = F(1, 53). 2Degrees of freedom for all ANOVAs = F(2, 106), except for block, condition, Block x Condition = F(1, 53).

Heart rate variability

Heart rate

Skin Conductance

38.24***

Subsequent effects2

Concurrent effects

Negative Affect

F

time

ANOVA

1

Effects

Dependent variable

Table 3. Effects of experimental manipulation on concurrent and subsequent negative emotionality and arousal in Study 1.

.17

.34

1.43

.11

.36

.11

1.78

3.44†

F

.00

.01

.03

.00

.02

.00

.03

.06

ηp2

interaction

3-way
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Subsequent effects. The expected Time x Condition interaction was not significant. An unexpected Time x Block interaction emerged. Levels of negative affect did
not significantly differ between the two blocks during thought induction, F(1, 54) =
1.79, p = .19, ηp2 = .03, whereas significantly larger levels of negative affect emerged in
the first block after the preparation phase, F(1, 54) = 4.04, p = .05, ηp2 = .07, and the
speech itself, F(1, 54) = 13.30, p = .001, ηp2 = .20.
Physiological measures

Concurrent effects. The expected Time x Condition interaction only emerged for
HRV. However, in contrast to our expectations participants in the worry condition
showed no change in HRV from baseline to thought induction, F(1, 26) = 0.20, p =
.66, ηp2 = .01, whereas participants in the distraction condition showed a significant
decrease in HRV, F(1, 27) = 4.91, p = .03, ηp2 = .15.
An unexpected Time x Block interaction emerged for SC and HR. Subjects
showed an increase in SC and HR from baseline to thought induction in both the
first, SC: F(1, 54) = 30.08, p < .001, ηp2 = .36, HR: F(1, 54) = 15.29, p < .001, ηp2 = .22
and the second block, SC: F(1, 54) = 4.40, p = .04, ηp2 = .08, HR: F(1, 54) = 36.57, p <
.001, ηp2 = .40. However, for SC the increase was larger in the first block, t(54) = 3.35,
p = .001, d = .91, whereas for HR the increase was larger in the second block, t(54) =
-3.33, p = .002, d = .45.
Subsequent effects. The expected Time x Condition interaction was not significant for any of the psychophysiological parameters. An unexpected Time x Block
interaction emerged for SC and HR. For SC, responses were significantly larger during speech preparation as compared to the thought induction in both the first, F(1,
54) = 114.61, p < .001, ηp2 = .68 and the second block, F(1, 54) = 40.80, p < .001, ηp2 =
.43. The increase during the first speech was, however, larger than the increase during
the second speech, t(54) = 5.21, p = .001, d = 1.42. For HR, the thought induction in
the first block resulted in a significantly higher HR than the thought induction in the
second block, F(1, 54) = 5.60, p = .02, ηp2 = .09, whereas there were no differences in
HR during the subsequent speech, F(1, 54) = 1.85, p = .18, ηp2 = .03.
Discussion

The findings of Study 1 provide no substantial support for our first hypothesis of
increased negative emotionality and arousal during worry. An increase in negative
emotionality during worry was found in preparation of both speeches, but this effect
was only specific for worry prior to the first speech, with comparable increases in
negative emotionality during both worry and distraction prior to the second speech.
Physiological measures of concurrent reactivity showed no significant differences
between the worry and distraction conditions for SC, HR and HRV in both blocks.
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Not in line with Hypothesis 2, increases in negative emotionality during worry
did not preclude further increases during the subsequent speech. Similarly, none of
the physiological measures showed a muting effect of worry on subsequent arousal.
Together, these results do not support a contrast avoidance account of worry.
Applying a more ecologically valid design in which the content of the worrisome
thoughts induced were directly related to the subsequent fearful event, enables us to
rule out the possibility of a ceiling effect. Both subjective and physiological indices
employed in this study indicated increased emotional reactivity during the fearful
event, beyond levels attained during the thought induction procedure. However, several findings and features of the design employed in Study 1 hamper firm conclusions
regarding the effects of worry on emotional reactivity. First, across measures, distraction prior to the feared event increased emotional reactivity compared to baseline.
This may be due to the imminent threat (speech) that was induced in all conditions.
However, regardless of their source, these increases during distraction emphasize the
need for strong inductions of worry, as potential subjective and physiological effects
will only be exposed if they stretch beyond the levels already attained.
Second, to investigate whether the predictions of the contrast avoidance theory
still hold under extreme circumstances, we aimed to increase the stressfulness of the
second presentation. However, although participants in the distraction condition reported increased difficulty to distract themselves prior to the second speech, none of
the measures indicated that participants experienced more stress during the second
speech, with SC and subjective reports even pointing towards the contrary. Third,
the design of Study 1 did not allow us to investigate the physiological consequences
of worry during the feared event, but was restricted to what occurred during an anticipation phase. Although this type of design overcomes the problem of movement
artifacts that may disturb physiological recording during the speech (Hofmann et
al., 2005), it does not allow for an investigation of subsequent emotional reactivity
during the actual feared event.
To address these issues, a second experiment was carried out. We aimed to
improve engagement during the thought induction task to test the stability of the
immediate effects of worry and distraction observed in Study 1. The second speech
was omitted. The first speech was accompanied by the experimenter, who performed
as a jury to further boost the stressfulness of this task. Pauses were added to each
speech to enable physiological recordings during the feared event.
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Study 2
Method

Methods for Study 2 were identical to Study 1 with the exception of the following.
Participants

The sample consisted of 73 undergraduate students (67.1% female; age: M = 22.95,
SD = 6.69) at a Dutch university who received course credit or were paid an amount
of €7 as compensation for their participation. Students were randomly allocated to
either the worry or distraction condition. There was no difference between conditions in terms of age, t(71) = 0.84, p = .41 and sex, χ2(1, N = 73) = 0.07, p = .94.
Measures.

Symptom measures. The brief version of the SATI administered in Study 1 was
substituted for the Brief Fear of Negative Evaluation Scale-II (BFNE-II; Carleton, Collimore, & Asmundson, 2007), as this questionnaire is a more extensively validated
measure of social-evaluative anxiety. Furthermore, versions of this questionnaire
have been used in earlier studies assessing the effects of worry on emotional reactivity (Hinrichsen & Clark, 2003; Wong & Moulds, 2011).
Thought induction task. In order to improve engagement during the thought
induction task, we created a task that was entirely self-paced. Participants were instructed to use the arrow keys of the keyboard to continue to a next sentence if they
could not identify with a sentence or when they had finished processing it. To optimize comparison, we substituted the thought induction task of Study 1 to an adapted
version of a thought induction task that was previously used to assess the effects of
worry on emotional reactivity (Wong & Moulds, 2011). All sentences started with
the words “Think about”. The 27 worry sentences were aimed at generating thoughts
about possible anxious reactions to the speech (“Think about the physical sensations
you will experience.”), possible negative outcomes of the speech (“Think about what
could go wrong during the speech.”), and the consequences of a negative outcome.
(“Think about what it means if you perform badly during the presentation.”). The 37
neutral sentences had a similar form but were neutral in content (“Think about the
structure of a high office building.”). The task had a duration of 7 min.
Speech task. Subjects were asked to deliver a speech about the reasons for the
financial crisis and the ways to solve the crisis. After 1, 2, and 3 minutes of talking, a
beep was presented, informing participants to stop talking and sit still for 30 seconds
during which physiological recordings were made. The speech task ended after the
third physiological recording period.
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Procedure.

The procedure was identical to Study 1, with the exception that participants only
delivered one speech.
Statistical analyses

Due to equipment malfunction over the course of the experiment, 6 participants
could not be included in the analyses testing the immediate effects of worry on SC,
and 13 participants could not be included in the analyses testing the subsequent effects of worry on SC. Similarly, three participants could not be included in any of the
HR and HRV analyses. 2 (time; baseline, thought induction) x 2 (condition; worry,
distraction) mixed model ANOVAs were carried out for each dependent variable to
assess the concurrent effects of worry on negative emotionality and arousal. To test
the subsequent effects of worry, a third time point was added to the ANOVAs for the
physiological measures, resulting in a 3 (time: thought induction, speech preparation,
speech) by 2 (condition: worry, distraction) mixed model ANOVA carried out for
each dependent variable. The third time point for the physiological indices consisted
of the average physiological response of the three intervals during the speech.
Results
Pre-manipulation group differences.

Previous to the manipulation, participants in the worry and distraction condition did
not differ in terms of symptom levels of depression, anxiety, and general distress (see
Table 4). In addition, there were no pre-existing differences in trait worry and trait
social-evaluative anxiety.
Manipulation checks

As expected, participants in the worry condition reported having spent significantly
more time thinking about their concerns regarding the speech than those in the
control group, whereas the opposite was true for the time spent thinking about topics
unrelated to the speech (see Table 4).
Self-report emotion measures

Concurrent effects. The expected Time x Condition interaction was not significant
(see Table 5 for descriptives and ANOVAs).
Subsequent effects. The expected Time x Condition interaction was significant
(see Table 5). In the worry condition, subjects only showed a non-significant trend
towards increased negative affect over time, F(2, 70) = 3.00, p = .08, ηp2 = .08, ε =
.64, whereas in the distraction condition subjects showed a significant increase of
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negative affect over time, F(2, 72) = 22.30, p < .001, ηp2 = .38. The increases in negative
affect were significantly smaller in the worry condition than the distraction condition
from thought induction to speech preparation, t(71) = -3.68, p < .001, d = .87, but
there were no differences between conditions from speech preparation to speech,
t(71) = -.88, p = .38, d = .21.
Table 4. Means and standard deviations across condition for pre-manipulation variables and manipulation
checks of Study 2.
Worry

Distraction

t-values

Background measures

M

SD

M

SD

MASQ-AD

27.44

8.06

26.65

8.28

.34

MASQ-AA

15.67

6.59

15.57

6.50

-.04

MASQ-GD

20.47

8.90

19.73

6.09

.34

PSWQ

45.28

16.57

47.27

10.82

-1.57

BFNE

22.17

14.82

21.08

13.45

.31

Time spent thinking about
concerns related to speech

67.49

27.41

25.16

29.66

6.37***

Time spent thinking about topics
unrelated to speech

28.54

22.66

57.32

35.59

-4.15***

Manipulation checks

***p < .001.
MASQ-AD = Mood and Anxiety Symptom Questionnaire - Anhedonic Depression, MASQ-AA = Mood and
Anxiety Symptom Questionnaire – Anxious Arousal, MASQ-GD = Mood and Anxiety Symptom Questionnaire – General Distress, PSWQ = Penn State Worry Questionnaire, BFNE = Brief Fear of Negative Evaluation
scale.

Physiological measures

Concurrent effects. The expected Time x Condition interaction did not emerge for
any of the physiological measures (see Table 5).
Subsequent effects. The expected Time x Condition interaction was significant
for SC, a non-significant trend emerged for HR, whereas no significant result emerged
for HRV. From thought induction to speech preparation SC and HR increased over
time in both the worry, SC: F(2, 54) = 21.03, p < .001, ηp2 = .44, HR: F(1,34) = 43.44,
p < .001, ηp2 = .56, and the distraction condition, SC: F(2, 62) = 48.70, p < .001, ηp2 =
.61, HR: F(1,34) = 67.08, p < .001, ηp2 = .66. This increase was, however, smaller after
worry versus distraction, SC: t(58) = -2.54, p = .01, d = .67, HR: t(68) = -2.01, p = .05,
d = .49. The change in SC and HR from speech preparation to speech did not differ
between conditions, SC: t(58) = 0.20, p = .56, d = .08, HR: t(68) = 1.33, p = .19, d = .32.

161

162

Chapter 6

Table 5. Means, standard deviations and 95% confidence intervals across condition for concurrent and subsequent negative emotionality and arousal in Study 2. Effects of experimental manipulation on concurrent and
subsequent negative emotionality and arousal in Study 2.
ANOVA
Worry
M

SD

95% CI

M

Distraction

time

SD

F

95% CI

condition Time x
Condition
ηp2

F

ηp2

.83 .01

.81

.01

1.11 .02

9.25*** .12

.26 .00

.02

.00

.06 .00

3.54*

.06

.16 .00

1.46

.02

.02 .00

2.64†

.04

.17 .00

.07

.00

.13 .00

1.25

.02

F

ηp2

Negative affect
Baseline

15.19 6.54 [13.05, 17.33]

14.19 4.19 [12.84, 15.54] Concurrent effects1

Thought
Induction

16.28 6.19 [14.26, 18.30]

14.76 5.42 [13.01, 16.51] 4.45*

.06

Before speech 17.06 6.31 [15.00, 19.12]

19.59 7.83 [17.07, 22.11] Subsequent effects2

After speech

17.92 7.12 [15.59, 20.25]

21.59 8.77 [18.76, 24.42] 23.55*** .25

Baseline

11.39 5.61 [9.56, 13.22]

10.86 2.67 [10.00, 11.72] Concurrent effects3

Thought
induction

11.89 6.08 [9.90, 13.88]

11.30 3.10 [10.30, 12.30] 9.87**

Speech
preparation

13.38 6.62 [11.22, 15.54]

14.09 4.19 [12.74, 15.44] Subsequent effects5

Speech

14.54 6.43 [12.44, 16.64]

15.01 3.77 [13.80, 16.23] 65.14*** .53

Baseline

71.85 11.86 [67.98, 75.72]

71.43 9.45 [68.39, 74.48] Concurrent effects4

Thought
induction

73.04 11.03 [69.44, 76.64]

71.56 8.60 [68.79, 74.33] 2.27

Speech
preparation

81.24 12.27 [77.23. 85.25]

83.63 12.66 [79.55, 87.71] Subsequent effects6

Speech

72.38 9.84 [69.17, 75.59]

72.51 9.51 [69.45, 75.57] 93.67*** .58

Baseline

46.33 21.19 [39.41, 53.25]

47.03 23.97 [39.31, 54.75] Concurrent effects4

Thought
induction

44.65 19.15 [38.39, 50.91]

46.27 22.02 [39.18, 53.37] .60

Speech
preparation

37.93 16.90 [32.41, 43.45]

33.27 19.74 [26.91, 39.63] Subsequent effects6

Speech

50.88 20.22 [44.28, 57.49]

49.14 25.21 [41.02, 57.26] 27.46*** .29

Skin
Conductance

.13

Heart Rate

.03

Heart Rate
Variability

.01

***p < .001, **p < .01, *p < .05, †p <.07.
1
Degrees of freedom for all ANOVAs = F(1, 71). 2Degrees of freedom for all ANOVAs = F(2, 142), except for
condition = F(1, 71). 3Degrees of freedom for all ANOVAs = F(1, 65). 4Degrees of freedom for all ANOVAs =
F(1, 68). 5Degrees of freedom for all ANOVAs = F(2, 116), except for condition = F(1, 58). 5Degrees of freedom
for all ANOVAs = F(2, 136), except for condition = F(1, 68).
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Discussion

The findings of Study 2 provide no support for Hypothesis 1. Compared to distractive thought content, worrisome thought prior to a social evaluative speech task
did not lead to higher levels of negative emotionality and increased physiological
arousal. However, consistent with Hypothesis 2, worry did appear to mute subsequent emotional reactivity. That is, the increase in subjective negative emotionality
and physiological arousal (SC and HR levels) during the subsequent speech task was
smaller for participants who had previously worried compared to participants who
had engaged in distraction.
To improve engagement with the thought induction manipulation, we used
an adapted, self-paced version of the thought induction task used in Study 1. Yet,
findings of increased negative emotionality specifically during worry, as observed
in Study 1 in preparation of the first speech, could not be replicated in Study 2. In
addition, the physiological responses during worry observed in Study 2 largely replicated findings of Study 1 and do not correspond with findings of increased arousal
exclusively during worry (e.g., Hofmann et al., 2005; Llera & Newman, 2010; Llera
& Newman, 2014; Peasley-Miklus & Vrana, 2000) on which the contrast avoidance
theory is based (Newman & Llera, 2011).
Our failure to clearly replicate earlier findings supporting the contrast avoidance
model forces us to reconsider the experimental basis of these earlier effects. In one of
their experiments testing the theory, Llera and Newman (2010) demonstrate the entire hypothesized pattern for GAD participants only, whereas at least the physiological results of the nonanxious controls show no differential effect of worry, distraction
and relaxation, similar to our findings. The lack of a differential effect may reflect
difficulties in non-habitual worriers to engage in worry and thereby increase physiological levels of anxiety. In addition, previous studies have shown that effects were
only found when worry was compared to relaxation, whereas no differences between
worry and a neutral distraction induction were found (Llera & Newman, 2010; Llera
& Newman, 2014). The comparison to relaxation is, however, problematic because
observed effects cannot necessarily be assigned to worry but may also stem from
enhanced responsiveness as a consequence of relaxation.
Retaining a comparison between worry and a neutral distraction condition, we
decided to conduct a third study in an attempt to elucidate whether trait worry influences the strength of the worry induction. To do this, we needed larger samples than
acquired in Study 1 and 2, to be able to form groups high and low in trait worry,
and to be able to observe potentially small effects in the comparison of worrisome
and neutral thought that can however be specifically assigned to worrisome thought.
We hypothesized that participants instructed to worry would report more negative
emotionality, and exhibit increased arousal as compared to participants instructed
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to distract. We further hypothesized that the increases in reactivity during worry
would be larger for participants high in trait worry compared to participants low in
trait worry. During the subsequent speech task, we hypothesized that participants
instructed to worry would report a smaller increase in negative emotionality and
arousal compared to participants instructed to distract. We further hypothesized that
the muting effect of worry on subsequent reactivity would be stronger in participants
high in trait worry compared to participants low in trait worry.

Study 3
Method

Methods for Study 3 were identical to Study 2 with the exception of the following.
Participant

The sample consisted of 109 undergraduate students (76.1% female; age: M = 20.72,
SD = 4.62) at a Dutch university who received course credit or were paid an amount
of €7 as compensation for their participation. Students were randomly allocated to
either the worry or distraction condition. There was no difference between conditions in terms of age, t(107) = 0.12, p = .91 and sex, χ2(1, N = 109) = 0.003, p = .96.
Participants were classified into low (PSWQ ≤ 48) and high (PSWQ ≥ 49) trait worriers based on recently developed norms in a Dutch sample (van der Heiden, Muris,
Bos, van der Molen, & Oostra, 2009). The mean PSWQ score was significantly lower
for participants in the low trait worry group (N = 56, M = 36.50, SD = 6.95) compared
to participants in the high trait worry group (N = 53, M = 57.70, SD = 6.55), t(107) =
-16.36, p < .001, d = 3.16.
Statistical analyses

Separate 2 (trait worry; high, low) by 2 (condition; worry, distraction) ANOVAs were
performed to investigate whether there were pre-manipulation differences between
conditions and trait worry groups with respect to symptom levels, and speech anxiety. Separate 2 (trait worry: high, low) by 2 (condition: worry, distraction) ANOVAs
for each manipulation check question were performed to check whether our thought
induction manipulation had succeeded, and whether levels of trait worry impacted
engagement with the thought induction instructions.
One participant could not be included in the HR(V) and SC analyses due to equipment malfunction. To test the concurrent effects of worry on negative emotionality
and arousal , 2 (trait worry: high, low) by 2 (condition: worry, distraction) by 2 (time:
baseline, thought induction) omnibus ANOVAs were conducted for each dependent
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variable. To test the effects of worry on subsequent emotional reactivity, 2 (trait worry:
high, low) by 2 (condition: worry, distraction) by 3 (time: thought induction, speech
preparation, speech) ANOVAs were conducted. In addition to the PANAS and HRV
scores, SC data were square root transformed to normalize a skewed distribution.
Results
Pre-manipulation group differences

Compared to participants low in trait worry, participants high in trait worry reported
significantly higher symptom levels of depression, anxiety, and general distress, as
well as significantly higher levels of social-evaluative anxiety (see Table 6). There
were no other significant effects, indicating successful randomization of participants
to experimental conditions.
Table 6. Means and standard deviations across condition for pre-manipulation variables and manipulation
checks of Study 3.
Low trait worry
Background measures

Worry

High trait worry

Distraction

Worry

ANOVAª

Distraction trait worry

Trait worry x
Condition

F

ηp2

F

ηp2

MASQ-AD

25.66

6.72 24.79

6.23 28.86 6.33 28.71 7.51

7.33** .07

.15

.00

.07

.00

MASQ-AA

13.38

5.48 12.42

2.64 15.82 5.47 16.03 5.77

9.42** .08

.14

.00

.35

.00

MASQ-GD

15.06

4.06 16.37

4.61 22.00 8.15 21.90 7.79 25.72*** .20

.25

.00

.33

.00

BFNE

13.09 11.45 14.33

6.16 23.77 11.89 23.35 10.77 23.77*** .19

.04

.00

.17

.00

Time spent thinking
about concerns
related to speech
74.39 17.02 22.04 23.37 82.00 16.32 40.10 33.30 7.21** .06 99.89*** .50 1.42

.01

Time spent thinking
about topics unrelated
to speech
23.84 15.85 69.21 34.20 17.59 15.03 52.00 34.94

.01

M

SD

M

SD

M

SD

M

SD

F

ηp2

condition

Manipulation checks

5.04*

.05 58.32*** .36 1.10

*p < .05, **p < .01,***p < .001.
MASQ-AD = Mood and Anxiety Symptom Questionnaire - Anhedonic Depression, MASQ-AA = Mood and
Anxiety Symptom Questionnaire – Anxious Arousal, MASQ-GD = Mood and Anxiety Symptom Questionnaire – General Distress, PSWQ = Penn State Worry Questionnaire, BFNE = Brief Fear of Negative Evaluation
scale. ª df = 1, 105.

Manipulation checks

Significant main effects for condition and trait worry were found (see Table 6). As
expected, participants in the worry condition reported having spent significantly
more time thinking about their concerns regarding the speech than those in the
control group, whereas the opposite was true for the time spent thinking about topics
unrelated to the speech. The main effect of trait worry indicates that participants
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in the high trait worry group reported to have spent more time focussing on their
concerns related to the speech and reported to have spent less time focussing on
topics unrelated to the speech than those in the low trait worry group.
Self-report emotion measures

Concurrent effects. The expected Time x Condition interaction was significant (see
Table 7 for descriptives, see Table 8 for ANOVAs). Follow-up ANOVAs showed a
significant main effect of time in the worry condition, F(1, 53) = 32.11, p < .001, ηp2 =
.38, indicating increased levels of negative affect from baseline to thought induction.
In the distraction condition, there was no significant main effect of time, F(1, 54) =
1.19, p = .28, ηp2 = .02. The interaction was not further qualified by the 3-way interaction Time x Condition x Trait worry.
Subsequent effects. The expected Time x Condition interaction was significant
(see Table 8). Negative affect increased over time in both the worry, F(2, 106) = 27.73,
p < .001, ηp2 = .34, and the distraction condition, F(2, 108) = 81.16, p < .001, ηp2 = .60.
However, there was a non-significant trend for a smaller increase after worry than
after distraction from thought induction to speech preparation, t(107) = -1.75, p =
.08, d = .34, and a significantly smaller increase after worry versus distraction from
speech preparation to speech, t(107) = -2.87, p = .01, d = .55. The expected Time x
Condition x Trait worry interaction was not significant.
Physiological measures

Concurrent effects. The expected Time x Condition and Time x Condition x Trait
worry interactions did not emerge for any of the physiological measures (see Table
8). However, there was a significant main effect of trait worry on HRV, indicating that
high trait worry was related to reduced arousal in the thought induction period. For
SC and HR, non-significant trends showing the same general pattern emerged.
Subsequent effects. The expected Time x Condition interaction was significant
for SC and HRV, whereas no significant result emerged for HR. For SC this interaction was qualified by the expected Time x Condition x Trait worry interaction.
Follow-up ANOVAs revealed a Time x Condition interaction in the high trait worry
group, F(2, 102) = 10.47, p < .001, ηp2 = .17, but not in the low trait worry group, F(2,
106) = 1.20, p = .31, ηp2 = .02. Participants high in trait worry showed an increase in
SC levels in both the worry condition, F(2, 42) = 24.92, p < .001, ηp2 = .54, and the
distraction condition, F(2, 60) = 77.74, p < .001, ηp2 = .72. However, from thought
induction to speech preparation, this increase in SC levels was smaller in the worry
condition compared to the distraction condition, t(51) = -4.07, p < .001, d = 1.14. The
change in SC from speech preparation to speech did not differ between conditions,
t(51) = 0.13, p = .90, d = .04.
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Table 7. Means, standard deviation and 95% confidence intervals across condition for concurrent and subsequent negative emotionality and arousal in Study 3.
Low trait worry

M

Worry
Distraction
SD
95% CI M
SD 95% CI

Negative Affect
Baseline
13.313.80 [11.99,
14.63]
Thought
15.445.09 [13.68,
induction
17.20]
Speech
18.726.49 [16.47,
preparation
20.97]
Speech
18.846.31 [16.65,
21.03]
Skin
conductance
Baseline
15.744.28 [14.26,
17.22]
Thought
16.574.90 [14.87,
induction
18.27]
Speech
20.415.76 [48.41,
preparation
22.41]
Speech
20.325.59 [18.38,
22.26]
Heart rate
Baseline
73.819.02 [70.69,
76.94]
Thought
75.097.67 [72.43,
induction
77.75]
Speech
92.6512.40 [88.35,
preparation
96.95]
Speech
77.9211.29 [74.01,
81.83]
Heart rate
variability
Baseline
Thought
induction
Speech
preparation
Speech

45.5822.96 [37.63,
53.54]
45.5317.83 [39.35,
51.71]
29.4719.01 [22.88,
36.06]
47.4922.47 [39.71,
55.28]

High trait worry

M

Worry
SD 95%CI

M

Distraction
SD 95%CI

12.83 3.25 [11.70,
13.96]
12.46 3.01 [11.42,
13.50]
15.67 4.36 [14.16,
17.18]
18.75 4.94 [17.04,
20.46]

13.86 3.45 [12.33,
15.39]
17.23 3.69 [15.59,
18.87]
20.95 5.44 [18.54,
23.36]
22.41 7.55 [19.06,
25.76]

14.90 4.23 [13.41,
16.39]
14.48 4.19 [13.01,
15.96]
19.87 7.03 [17.40,
22.34]
23.00 7.47 [20.37,
25.63]

15.79 5.62 [13.30,
18.28]
16.36 6.12 [13.65,
19.07]
19.27 7.29 [16.04,
22.50]
19.92 6.99 [16.82,
23.02]

13.86 4.37 [11.92,
15.80]
14.64 4.85 [12.49,
16.79]
17.18 5.61 [14.69,
19.67]
17.59 5.39 [15.20,
19.98]

14.06 4.19 [12.59,
15.54]
14.64 5.90 [12.56,
16.72]
20.27 7.80 [17.52,
23.02]
20.71 8.18 [17.83,
23.59]

73.81 10.00 [69.38,
78.25]
74.49 11.58 [69.36,
79.63]
87.92 17.71 [80.07,
95.77]
76.66 14.93 [70.04,
83.28]

69.36 12.61 [63.77,
74.95]
70.70 12.75 [65.05,
76.35]
88.14 16.93 [80.63,
95.65]
72.54 12.57 [66.97,
78.11]

69.95 13.29[65.27,
74.63]
71.24 13.52[66.48,
76.00]
87.58 20.34[80.42,
94.74]
73.50 17.26[67.42,
79.58]

44.29 20.76 [35.08,
53.50]
44.81 21.07 [35.47,
54.15]
39.31 28.15 [26.73,
51.69]
48.55 25.10 [37.42,
59.68]

56.85 32.47 [20.74,
49.42]
57.87 33.37 [43.07,
72.67]
37.24 32.33 [22.90,
51.58]
69.57 38.74 [52.39,
86.75]

56.26 31.56[45.15,
67.37]
57.10 35.12[44.74,
69.46]
39.49 35.56[26.97,
52.01]
56.35 34.32[44.27,
68.43]
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Table 8. Effects of experimental manipulation on concurrent and subsequent negative emotionality and arousal
in Study 3.
Dependent
variable

Effects

ANOVA
time

block

condition Time x
Block

F
Negative
Affect

Skin
Conductance

Heart rate

Heart rate
variability

ηp2 F

ηp2 F

ηp2 F

.05 3.66† .03 .99

Block x

Time x

3-way

Condition Condition
ηp2

interaction

ηp2 F

ηp2 F

.01 .36

.00 26.65*** .20 1.13

.01

F

ηp2

Concurrent
effects1

14.26*** .12 6.05*

Subsequent
effects2

98.37*** .48 9.91** .09 3.11 .03 1.40 .01 .17

.00 8.74*** .08

.48

.01

Concurrent
effects3

10.46**

.00 .62

.01

.03

.00

Subsequent
effects4

170.20*** .62 1.45

.00 2.19 .02 1.36

.01 4.54*

.04

8.91** .08

Concurrent
effects3

11.14**

.00 .24

.00 .04

.00 .22

.00

.16

.00

Subsequent
effects4

160.97*** .61 1.85

.02 .13

.00 .48

.01 .24

.00 1.14

.01

.31

.00

Concurrent
effects3

.40

.04 .04

.00 .00

.00 .01

.00 .07

.00

.03

.00

Subsequent
effects4

57.77*** .36 3.00

.03 .00

.00 2.58 .03 .44

.00 3.81*

.04

1.18

.01

.09 3.59† .03 .01
.01 .24

.10 3.29† .03 .00

.00 4.13*

.91 .01

.00 .03

***p < .001, **p < .01, *p < .05, †p <.07.
1
Degrees of freedom for all ANOVAs = F(1, 105). 2Degrees of freedom for all ANOVAs = F(2, 210), except for
trait worry, condition, Trait worry x Condition = F(1, 105). 3Degrees of freedom for all ANOVAs = F(1, 104).
4
Degrees of freedom for all ANOVAs = F(2, 208), except for trait worry, condition, Trait worry x Condition =
F(1, 104).

For HRV, the Time x Condition interaction was not qualified by the expected Time
x Condition x Trait worry interaction. HRV decreased significantly from thought induction to speech preparation in both the worry condition, F(1, 52) = 53.43, p < .001,
ηp2 = .51, and the distraction condition, F(1, 54) = 26.36, p < .001, ηp2 = .33. Against
expectations, HRV levels did not further decrease from speech preparation to speech
but significantly increased after both worry, F(1, 52) = 55,11, p < .001, ηp2 = .52, and
distraction, F(1, 54) = 27.48, p < .001, ηp2 = .34. Whereas there were no significant
differences between conditions in HRV decreases from thought induction to speech
preparation, t(106) = -1.53, p = .13, d = .30, the increases from speech preparation to
speech were larger in the worry condition than in the distraction condition, t(106) =
2.21, p = .03, d = .43.
Discussion

The findings of Study 3 provide partial support for our hypothesis of increased emotional reactivity during worry. Compared to distraction, worry led to increased con-
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current negative emotionality. However, this increase in negative emotionality was
not more pronounced for high trait worriers. Furthermore, worrisome thinking did
not lead to a differential increase in arousal. With respect to subsequent emotional
reactivity, findings of Study 3 confirmed our hypothesis in that worry muted both
negative emotionality and SC. For SC only, this effect was carried by participants
high in trait worry.
Study 3 consisted of a larger sample than Study 2, enabling us to compare whether
trait levels of worry shape the effects of a state manipulation of worry, as has been
demonstrated previously (Llera & Newman, 2010). Results obtained from the manipulation check in Study 3 demonstrated that high trait worriers compared to low
trait worriers had less difficulty engaging in worry when instructed to do so, whereas
they reported more difficulty to follow instructions to disengage from the upcoming
speech. Although current results demonstrate that worry increased immediate subjective experiences of negative affect, a finding that did not emerge in Study 2, preexisting trait levels of worry did not further modulate this effect. Similarly, despite
differences in engagement with the thought induction task between high and low
trait worriers, immediate physiological consequences of worry, not found in Study
2, remained unobserved across participants in Study 3. The only stable differential
effect of worry found across Study 2 and 3 appeared to interact with trait levels of
worry. Worry dampened subsequent SC levels during speech preparation, and this
dampening effect was exclusively found for high trait worriers.
In contrast to Study 2, a muting effect of worry on subsequent cardiovascular (HR)
activity did not emerge in Study 3. Possibly, the cardiovascular results in this series of
experiments are less consistent, as HR and HRV, unlike SC, are not only under the influence of sympathetic activity implicated in threat, but also reflect parasympathetic
activity (Dawson et al., 2007). In line with this view, the unexpected increases in HR
and decreases in HRV over the course of the speech (where SC levels remained more
or less stable) may reflect increases in parasympathetic activity aimed at facilitating
regulation of stress (Beauchaine, Katkin, Strassberg, & Snarr, 2001; Porges, 2007).
A surprising outcome of Study 3 is that participants high in trait worry showed
lower resting baseline levels of SC and HR, and higher baseline levels of HRV. Although prior research in this domain is inconsistent, studies generally demonstrate
increased cardiovascular and SC resting baseline activity in non-clinical high trait
worriers and patients with GAD relative to healthy controls (e.g., Brosschot, Van
Dijk, & Thayer, 2007; Conrad, Isaac, & Roth, 2008; Lyonfields et al., 1995; Thayer
et al., 1996), or report no differences (e.g., Fisher & Newman, 2013; Hoehn-Saric,
Hazlett, & McLeod, 1993). To our knowledge, only one other study demonstrated
decreased cardiovascular activity in high trait worriers (Davis et al., 2002). There
seems no readily available theoretical explanation for these results.
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General Discussion

In a series of three experiments, we investigated the concurrent and subsequent effects
of worry on negative emotionality and arousal. Using a functionalist perspective, the
cognitive avoidance model of worry (Borkovec, 1994) proposes that worry results
in an overall dampening of affect and operates as a form of emotional avoidance.
This theory has long dominated the field until recent findings of increased emotional
reactivity during worry have led to a theoretical refinement which states that worry
does not necessarily act to avoid negative emotional experiences, but acts to avoid a
negative contrast in emotional experience by precluding further increases in negative
affect to future threats and challenges (Newman & Llera, 2011; Newman et al., 2013).
Initial studies on this contrast avoidance theory of worry have provided preliminary
support by demonstrating increased subjective and cardiovascular activity while
worrying, precluding further emotional reactivity during a subsequent fearful film
clip (Llera & Newman, 2010; Llera & Newman, 2014). Our aim was to extend investigations of the contrast avoidance account towards an imminent, real life threat
context in which the content of the worrisome thoughts induced were related to the
subsequent fearful situation.
In all three experiments, we used a neutral distraction condition, instead of a
relaxation condition, as a reference to which the effects of worry were compared.
This enabled us to rule out the possibility that at least part of the effects that occurred
were a consequence of enhanced responding following relaxation. As the worry
induction procedure in Study 1 may not have been optimal, from Study 2 onwards
we adopted a self-paced thought induction task to increase engagement and to more
closely replicate previously used worry manipulations (e.g., Wong & Moulds, 2011).
Although the induction procedure was successful in triggering a predominance in
instructed thoughts, analyses across studies demonstrated that the self-paced task
used in Study 2 and 3 led to a significantly higher prevalence of instructed worrisome (but not distractive) thoughts compared to Study 19. In Study 3, we gathered a
considerably larger sample in order to assess whether the excessiveness of worry as a
trait influences the concurrent and subsequent effects of worry.
In line with a contrast avoidance account, it was hypothesized that 1) worry leads
to concurrent increases in negative emotionality and arousal and 2) thereby precludes

9

In Study 2, participants reported significantly higher rates of instructed worrisome thoughts (see Table 3)
compared to Block 1 and 2 (see Table 1) of Study 1, t(60) = 2.15, p = .02 , and t(60) = 2.01, p = .02. Similarly, in
Study 3 participants reported significantly higher rates of instructed worrisome thoughts (M = 77.87, SD = 17.00)
compared to block 1 and 2 (see Table 1) of Study 1, t(79) = 4.65, p < .001, and t(79) = 4.36, p < .001. There were
no differences in prevalence rates of instructed worrisome thoughts between Study 2 and 3, nor were there any
differences in rates of instructed distractive thoughts between studies (all p’s > .05).
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subsequent increases in reactivity during the feared situation. Across experiments
we found partial support for increased negative emotionality during worry, whereas
no evidence was found for increased arousal during worry exclusively. Subsequent
to worry, our results demonstrated dampened subjective reactivity from Study 2
onwards. Physiologically, a similar pattern of results was demonstrated for SC, while
HR results only demonstrated dampened reactivity following worry in Study 2,
and HRV results provided no evidence for dampened reactivity across studies. In
sum, extending investigation of the contrast avoidance theory of worry towards an
ecologically valid threat context resulted in a pattern of responses that a) prevailingly
fails to support increases in concurrent subjective and physiological reactivity, but b)
provides mostly consistent support for a contrast avoidance effect of subjective and
physiological reactivity subsequent to worry.
Results for the lack of immediate effects of worry on physiological responding are
consistent across the three experiments of this study and corroborate some previous
findings (Borkovec & Hu, 1990; Borkovec et al., 1993; Davis et al., 2002; Fisher &
Newman, 2013; Knepp & Friedman, 2008). However, most studies indicate the opposite and demonstrate increased physiological responses during worry (see Newman
& Llera, 2011, for a review). Methodological variations possibly contribute to these
discrepancies. First, thought induction procedures have varied across experiments,
ranging from relatively uncontrolled tasks using the participant’s own concerns to
highly controlled tasks using thought scripts. Nevertheless, it is unlikely that these
variations account for the differences in results as previous studies using highly
standardized thought induction procedures (e.g., Wong & Moulds, 2011), similar to
our study, have produced results that run counter to our findings.
Second, severity of worry could be an issue. Arguing against this possibility, prior
findings of increased physiological reactivity during induced worry show no moderation of trait levels of worry (e.g., Hammel et al., 2011; Thayer et al., 1996), or show
the opposite pattern of reduced reactivity during worry in GAD patients, which has
been labeled as autonomic rigidity (Hoehn-Saric, McLeod, & Zimmerli, 1989; Lyonfields et al., 1995). Yet, as Llera and Newman (2010) showed decreased HRV during
worry in GAD patients only, we increased the sample size in our third study such that
potential effects of trait worry could surface. However, none of our participants came
from a clinical population diagnosed with GAD, leaving open the possibility that
immediate effects of worry only apply to individuals with more extreme trait levels
of worry. Although this possibility narrows down the contrast avoidance function of
worry to a specific group of individuals, further research comparing GAD patients to
individuals high in trait worry will be informative in this regard.
Third, the results on concurrent reactivity could merely reflect the threatening
nature of the stressor task. A closer look at the results reveals increases in arousal
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during worry across all three experiments in this study, a finding that is in line with
a contrast avoidance account of worry. Yet, our hypothesis was not confirmed because this increase was non-differential and was also demonstrated for participants
instructed to distract. Possibly, these increases in arousal during distraction were
caused by the imminence of the in vivo stressor task and would not have appeared
in a situation where the anticipated threat is more distant or uncertain. As argued
above, the use of an in vivo stressor task advanced the ecological validity of our
design, because it enabled us to closely resemble the worry process as it occurs in real
life where worry is related in content to an upcoming stressor. However, a problem
to the ecological validity of the in vivo stressor task is the inevitable certainty that
the feared event will occur. Research has demonstrated that the majority of things
about which people worry never happen (Borkovec, Hazlett - Stevens, & Diaz, 1999).
On the other hand, GAD patients/excessive worriers experience a lot of stressful
situations in their daily lives that they worry about beforehand (e.g., presentations;
doctor’s visits; interpersonal conflicts, etc.). Although these events typically don’t
turn out in the catastrophic way as anticipated, they nevertheless do occur as events.
For these situations, the currently employed design is ecologically valid. Yet, there are
other situations where it is less certain that the feared event will occur or where worry
is mainly focused with the non-occurrence of a feared event (e.g., disease, getting
fired). For these situations other experimental analogues need to be used.
The most consistent finding across this series of experiments is a contrast avoidance effect of worry on subsequent subjective and physiological reactivity. Although
this finding is in line with our second hypothesis, and could therefore be considered
as support for the contrast avoidance theory of worry, the pattern of results is slightly
different from what has been found by Llera and Newman (Llera & Newman, 2010;
Llera & Newman, 2014), and therefore requires some additional consideration.
Newman and Llera (2011) pose that worry averts a contrast in emotional reactivity
because it instigates initial increases in reactivity that preclude subsequent increases.
We increased the stressfulness of the subsequent event and find an initial increase in
concurrent reactivity irrespective of thought content, followed by a subsequent increase in reactivity that is dampened by prior worry. That is, our results also point to
avoidance of an emotional contrast, albeit through a dampening effect on subsequent
reactivity. Furthermore, SC findings in Study 3 suggest that high levels of trait worry
drive this dampening effect.
Putting our results in perspective, physiologically, a dampening effect only
pertained to the preparation phase of the speech. During the speech, all of the existing effects disappeared, similar levels of activation were found, and cardiovascular
activity returned to levels beyond the baseline. In addition, no effects for HRV were
observed (for a similar finding see Knepp & Friedman, 2008; Stapinski et al., 2010).
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Furthermore, in three experiments, the pattern predicted by the contrast avoidance
theory of worry was not consistently demonstrated across measures, which casts
doubt on the generality of this account. In light of this result, further research that
aims to reveal which parameters influence a dampening or increasing effect of worry
is clearly needed.
Several limitations of this study deserve mention. First, we did not have a control
condition in which participants were not instructed to engage in worry or distraction.
Although this no-intervention condition would appear to be useful, it is likely that
individuals will engage in worry to the extent that they have a trait tendency to do
so, thus making such a condition an inappropriate reference point (Watkins, 2008).
It would however be useful to add an imagery condition as an additional reference
point. Clear predictions for this condition can be made from both a cognitive avoidance (Borkovec, 1994) and a contrast avoidance account (Newman & Llera, 2011;
Newman et al., 2013), and this may potentially provide more information about the
specificity of the response pattern that characterizes worry.
Second, our thought induction manipulation was entirely standardized to
optimize experimental control. The content of the thoughts that participants were
instructed to engage in all pertained to the speech that would shortly follow. It has,
however, been suggested that maladaptive worry is characterized by thoughts that
concern highly remote events (Dugas et al., 1998). As these remote events will vary
widely depending on the individual and standardized sentences would not easily be
personally salient, a more open worry induction procedure may be a better way to
mimic maladaptive worry as it occurs outside the lab. Although this procedure would
result in a loss of experimental control, thought sampling could be used to investigate
the successfulness of the manipulation.
Despite these limitations, the current study highlights the need for clarification of
the specific avoidance function that worry fulfills. Finding a more conclusive answer
to this question will most likely be helpful to develop treatment strategies that effectively target worry.
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Summary

The overarching aim of this dissertation was to investigate possible advances in the
efficacy of preventive intervention for depression and anxiety disorders. To obtain
these advances, we have suggested that a transdiagnostic approach that is currently
emerging in the field of treatment should also be applied to prevention. The preventive approach that we have put forward focusses on targeting underlying processes
that form a risk factor for the development of multiple disorders. We have selected
worry and rumination as two risk factors that can be targeted in order to reduce
the risk for depression and anxiety. Screeners were developed to efficiently screen
for excessive levels of worry and rumination. The extent of overlap between worry
and rumination was assessed using a structural equation modelling approach. We
developed a prevention program targeting worry and rumination and assessed its efficacy in a randomized controlled trial. Finally, a series of experimental studies tested
a newly developed theory on the function of worry. In this closing chapter, we will
summarize the findings of the studies described in Chapter 2 to 6.
Summary of the main findings

In Chapter 2, we evaluated the current status of preventive interventions for depression and anxiety disorders. Universal prevention programs targeting the general
population were evaluated as well as targeted prevention programs offered to a selection of the population showing an elevated risk of developing a disorder. An overview
of recent meta-analyses demonstrated that effects are typically small to moderate,
yet targeted prevention programs consistently show superior effects compared to
universal prevention programs. To improve the efficacy of prevention, we suggested
that future efforts should therefore be concentrated on targeted prevention. A focus
on risk factors is likely to be motivating, as it enables a highly individualized approach, whereby individuals are exclusively offered skills and techniques that are
relevant to them and their symptoms. In recent years, an increasing number of risk
factors across disorders have been identified (Harvey, Watkins, Mansell, & Shafran,
2004). Prevention programs should be focussed on these transdiagnostic risk factors
to hamper the development of multiple disorders, yet with a program content that is
relatively concise and easy to comprehend.
Integrating these suggestions for improvement, we suggested that a targeted
prevention program that is specifically aimed to reduce excessive levels of repetitive
negative thinking (RNT) is promising for a number of reasons. Converging evidence
from longitudinal and experimental studies demonstrates that RNT is a transdiagnostic risk factor causally related to the development of depression and anxiety
disorders. Moreover, worry and rumination as the two main variants of RNT appear
to be highly similar, implying that both processes can be efficiently targeted using
the same interventions. These interventions can be selected from existing evidence-
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based treatments that have shown to be effective in reducing worry and rumination,
as well as additional symptoms. We have suggested a number of options in which
an effective prevention program can be derived from these evidence-based treatments. The preventive intervention can be used as a means to acquire one specific
skill providing an easy-to-comprehend rationale that can conveniently be taught in
a limited amount of time. One exemplification of this approach would be to develop
a mindfulness-based prevention program for depression and anxiety disorders. The
preventive approach that we have employed in this dissertation is adapted from
rumination focussed cognitive-behavior therapy (RFCBT; Watkins et al., 2011). The
program aims to teach multiple skills that can nevertheless be integrated into one
program, as they all build on the same underlying principle that worry and rumination are effectively avoidance strategies.
Before testing the efficacy of this preventive intervention, we developed and assessed two screening measures that can be used to efficiently identify individuals with
excessive levels of worry and rumination. These screening measures were derived
from the 16-item Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, &
Borkovec, 1990) and the 22-item Ruminative Response Scale (RRS; Nolen-Hoeksema
& Morrow, 1991). These self-report questionnaires are considered the gold standard
measures for assessing the tendency to engage in worrisome and ruminative thought,
respectively. However, identification of individuals with excessive levels of worry
and rumination requires large-scale screening procedures in settings where mental
health care is not the primary goal (e.g., schools, companies). This procedure should
therefore be as time-efficient and undemanding as possible. Therefore, we developed
two brief versions of the PSWQ and RRS by selecting the 5 items that best captivated
the information represented in the full versions. The psychometric properties of
these screeners are discussed in Chapter 3.
Across study samples, the brief PSWQ and brief RRS showed high correlations of
.91-.94 and .88-.91 with their respective full versions. Confirmatory factor analyses
supported the unidimensional structure of the brief PSWQ and brief RRS. Both
screener versions demonstrated good internal consistency with Cronbach’s a ranging
from .84 to .91 for the brief PSWQ, and .78 to .81 for the brief RRS. To use the brief
PSWQ as a screener measure for excessive levels of worry, a cut-off of 15 appeared
to result in optimal diagnostic efficiency with sensitivity scores ranging from .90 to
.92 and specificity ranging from .88-.90. Optimal diagnostic efficiency for the brief
RRS was established with a cut-off of 9, resulting in sensitivity scores ranging from
.90 to .93, and specificity scores ranging from .80 to .87. Both screeners demonstrated
similar relationships as the full questionnaires with respect to gender, other measures
of RNT and symptom levels of anxiety and depression. Finally, the brief measures
were able to predict symptom levels of depression and anxiety over time. In sum,
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results of this study suggest that the screener versions of the PSWQ and RRS perform
well as time-efficient proxies for the full measures.
One of the building blocks of our theoretical framework on which the preventive intervention was based, is the assumption that worry and rumination share an
identical process. That is, worry and rumination are considered to be sub forms of the
overarching construct of RNT, which is a transdiagnostic risk factor for psychopathology. Within the preventive intervention this assumption is reflected in the strategies that were selected to target worry and rumination. These strategies all focussed
on targeting shared process characteristics independent from the specific content
of both forms of RNT, including a lack of self-compassion and concreteness. The
series of studies described in Chapter 4 of this dissertation used structural equation
modelling to test whether worry and rumination can be conceptualized as a unitary
construct.
Study 1 of Chapter 4 provided clear evidence that worry and rumination belong
to the same construct of RNT. A bi-factor model that consisted of one general factor
reflecting shared variance between worry and rumination, and two separate factors
reflecting unique variance related to worry and rumination, was a better fit than a
two-factor model comprised of worry and rumination as separate constructs. This
bi-factor model was used in Studies 2 and 3 of Chapter 4 to test the hypothesis that
the common variance within RNT predicted future depressive and anxious symptomatology. Supporting a transdiagnostic perspective on the relationship between
RNT and future symptomatology, the common variance between worry and rumination predicted future symptom levels, whereby the measurement-specific factors
had no additional value in predicting symptom severities. Providing support to our
assumption, these findings suggest that it is the general tendency to engage in the
process of RNT that evokes psychopathological symptoms over time. This implies
that interventions targeting maladaptive but shared characteristics across the different sub forms of RNT have the potential to reduce the risk for the development of
multiple disorders.
The main study of this dissertation was described in Chapter 5 and consisted of
a randomized controlled trial investigating the efficacy of a preventive intervention
for adolescents and young adults exhibiting elevated levels of worry and rumination.
The preventive intervention consisted of strategies that aimed to increase awareness
of ruminative and worrisome responses to stressful situations, and to replace these
types of responses for a number of more adaptive alternative responses. The first sessions of the intervention were used to define worry, rumination and avoidance, and
to conduct a functional analysis of participants’ use of these maladaptive strategies.
Subsequent sessions included interventions that taught participants (a) to be more
aware of when their attempts at coping with distress (do not) work and to increase
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their use of strategies that work, and (b) to be less abstract and evaluative, but more
specific, concrete, and grounded in direct experience. In the middle sessions, participants were taught behavioral activation strategies. In the final sessions, participants
were trained to use a more compassionate style of thinking and to increase actionoriented, assertive behavior when engaging with others.
Following common practice in prevention and in order to obtain high cost-effectiveness, the preventive intervention was delivered in a group format. In addition, a
therapist-guided internet-based version was tested. Internet-based interventions are
rapidly emerging and have a number of advantages relative to face-to-face formats,
including greater accessibility, anonymity and convenience (Christensen, Batterham,
& Calear, 2014). One of the aims of the RCT was therefore to test the feasibility and
efficacy of an internet-based intervention within a targeted preventive setting. The
group and internet-delivered formats were identical in terms of content and were
compared against a wait list control condition. As motivation in participants in
prevention programs is typically low (Reynolds, 2009), the interventions were kept
relatively short and only consisted of 6 sessions/modules.
In total, 251 subjects took part in this trial. The majority of subjects allocated to the
intervention indicated that the training was adequate for their problems (group: 87%;
internet: 93%) and rated the intervention with a high grade (group: 8.2; internet: 7.9;
1 – 10 scale). Subjects who had started the group intervention attended significantly
more sessions (M = 4.59; SD = 1.43) than starters in the internet condition (M =
3.96; SD = 1.65), t(147) = 2.28, p = .02, d = .38. Post-intervention assessment demonstrated that both interventions significantly reduced levels of RNT relative to the
waitlist control condition. Between-group effect sizes (intervention vs. waitlist) were
medium to large (.53 to .89). Alongside these reductions in RNT, the intervention
resulted in reduced symptoms levels of anxiety and depression (between-group effect
sizes .36 to .72). There were no significant differences between the group and online
intervention. Effects were maintained at the 3m and 12m follow up assessments. Effects of reduced symptom levels did not extend to alcohol abuse and eating problems.
Incidence rates of depression and GAD at the 12m follow up assessment were lower
in the intervention conditions (depression: 14.7%-15.3%; GAD: 16.0%-18.0%) than
in the waitlist control condition (depression: 32.4%; GAD: 42.2%). Supporting the
hypothesized underlying mechanisms of change, this reduction in incidence rates
of depression and GAD at 12m follow-up was mediated by reductions in RNT from
pre- to post-intervention. Together, these results provide strong support for the feasibility and efficacy of both versions of our targeted preventive intervention. Notably,
the obtained effect sizes are larger than those reported in recent meta-analyses of
universal and targeted preventive interventions for depression and anxiety disorders
(Topper, Emmelkamp, & Ehring, 2010).
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In Chapter 6 of this dissertation, we turned towards a recently developed theory
on the function of RNT in order to contribute to the development of new interventions to target this process. As this newly developed theory only pertained to worry
and the experimental design only allowed us to induce future-oriented concerns, we
temporarily left the overarching concept of RNT, and focussed more specifically on
worry.
The Contrast Avoidance Theory of worry (Llera & Newman, 2010) states that the
function of worry is to avoid the experience of a contrast in emotional experience.
More specifically, the theory proposes that people worry as a means to evoke a sustained state of negative emotionality in order to prevent a sudden shift in emotional
experience if they do experience a negative event. Indirect support for the Contrast
Avoidance Theory comes from studies showing greater responsiveness (Tan et al.,
2012) and perceived intensity of emotional experiences (Aldao et al., 2010), less feelings of control over emotions (Turk et al., 2005), and more difficulty recovering from
a negative mood state (Mennin et al., 2005) among GAD patients. Direct evidence
comes from two experimental studies inducing either worry, relaxation or neutral
thoughts in GAD patients prior to exposure to a fearful film clip (Llera and Newman, 2010, 2014). Both studies showed an increase of subjective and cardiovascular
reactivity during worry, with no further increase in emotional reactivity during the
subsequent film clip.
Although the results of the experimental studies appear to be convincing, two
limitations need to be overcome. First, unlike in real life, the worrisome thoughts that
were induced were unrelated in content to the subsequent emotion-eliciting task.
Second, emotional responses to this subsequent task did not exceed levels already
obtained during the worry induction procedure. Therefore, a ceiling effect may alternatively explain the results. To more closely resemble the worry process in real life, we
extended investigation of the contrast avoidance theory in three experimental studies
by instructing participants to deliver a social-evaluative task (an impromptu speech)
after inducing either neutral distractive thoughts or worrisome thoughts concerning
this task. To assess concurrent and subsequent effects of worry, self-reported negative
emotionality as well as skin conductance levels (SC), heart rate (HR) and heart rate
variability (HRV) were monitored.
Results across experiments demonstrated partial support for increased negative emotionality during worry, whereas no evidence was found for concurrently
increased physiological arousal. Subsequent to worry, our results demonstrated
dampened subjective reactivity in Study 2 and 3. Physiologically, a similar pattern
of results was demonstrated for SC, while HR results only demonstrated dampened
reactivity following worry in Study 2, and HRV results provided no evidence for
dampened reactivity across studies. In sum, these findings prevailingly fail to support
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the hypothesis of increased emotional reactivity during worry as put forward in the
Contrast Avoidance Theory of worry. However, irrespective of a concurrent increase
of emotional reactivity, findings do indicate a reduced contrast in emotional experience due to a dampening effect subsequent to worry. Yet, this pattern of responses
was not consistently demonstrated across measures and only pertained to the first
phase of the speech task where participants awaited a signal to start their speech.
As most studies indicate the opposite effect and demonstrate increased physiological responses during worry (Newman & Llera, 2011), we have provided a number of reasons for the lack of immediate physiological effects of worry in our study.
Most importantly, a closer look at the results does demonstrate an increase in arousal
across all three experiments, yet this increase was non-differential and also occurred
for participants instructed to distract. Possibly, these increases in arousal irrespective
of the provided instructions were caused by the imminence and inevitability of our
stressor task. Future studies will need to systematically vary the extent of certainty
that a feared event will occur to further investigate contextual factors that may influence emotional reactivity during worry. This effort may help to ultimately understand
the specific avoidance function that worry fulfills.
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General considerations

For a long time, life events have been investigated as a contributor to psychopathological burden. A vast amount of studies have demonstrated a causal link between life
events and a wide range of mental disorders including depression and anxiety disorders (Grant, Compas, Thurm, McMahon, & Gipson, 2004; Tein, Sandler, & Zautra,
2000; Wilcox et al., 2003). Yet, the observation that only a minority of people develop
a mental disorder following a life event shows that the pathways to psychopathology
are more complex. To better understand how stressful life events are linked to symptoms of psychopathology, researchers have begun to conceptualize the development
of psychopathology from a diathesis-stress perspective. From this perspective, the
occurrence of a life event alone is not sufficient to lead to psychopathology but it
is through their interaction with vulnerability or risk factors that life events lead to
psychopathology (Monroe & Simons, 1991). Some risk factors are more distal to the
onset of symptoms and are less easily identified, whereas other risk factors are more
proximal to symptom onset and can be established relatively easy in longitudinal or
experimental studies (Ingram & Price, 2001).
Initially, diathesis-stress models were highly disorder-specific. Distinct cognitivebehavioral models were developed to account for the onset and maintenance of
symptoms within each specific disorder, and a key criterion for the acceptance of a
putative risk factor was its specificity to a single disorder (Garber & Hollon, 1991).
Disorder-specific cognitive behavioral interventions were developed that aimed to
target these specific processes. Recently, a growing interest has emerged for transdiagnostic models of psychopathology (Barlow, Allen, & Choate, 2004; McEvoy,
Nathan, & Norton, 2009). Transdiagnostic models postulate that there are a number
of key cognitive and behavioral processes that causally contribute to the development
and maintenance of multiple disorders. Based on the recognition that patients often
present comorbid psychological disorders (Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005), researchers have started to identify shared vulnerability factors
across disorders (Ehring & Watkins, 2008; Harvey, 2004; Mansell, Harvey, Watkins,
& Shafran, 2009; Nolen-Hoeksema & Watkins, 2011). A growing number of transdiagnostic treatment protocols have recently been developed that aim to target these
common factors. These transdiagnostic programs have been marked as a promising
alternative to diagnosis-specific protocols, offering clinicians a much more parsimonious set of tools that nevertheless enables them to simultaneously treat multiple
comorbid diagnoses (Wilamowska et al., 2010). The first treatment outcome studies
support the transdiagnostic perspective by demonstrating substantial and long-term
clinical improvement in both principal and comorbid disorders (Wolitzky-Taylor,
Arch, Rosenfield, & Craske, 2012).
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The current dissertation can be regarded as a test of the extension of a transdiagnostic perspective on depression and anxiety disorders from treatment to preventive
interventions. The approach presented here is still in its infancy with the majority of
existing preventive interventions focussing on either depression or anxiety (Dozois,
Seeds, & Collins, 2009). Programs are mostly offered without preselection, to groups
known to be at risk for the development of emotional disorders, and to individuals
showing the first symptoms of depression or anxiety (Corrieri et al., 2013; Van Zoonen
et al., 2014). Both in the area of depression and anxiety, the typical preventive intervention has been derived from existing cognitive-behavioral treatment protocols.
Although this makes sense based on the empirical literature on treatment outcome,
the variables that maintain depression and anxiety disorders may not be the same
variables that influence their onset (Dozois, Seeds, & Collins, 2009). In contrast, the
approach adopted in this dissertation aims to identify and target a modifiable risk
factor that cuts across these disorders and thereby aims to maximize its preventive effect. The prevention program is based on a clear theoretical model that causally links
this risk factor to the onset of depression and anxiety. The preventive intervention is
exclusively offered to individuals demonstrating elevated levels of this risk factor, and
there is no direct reference to diagnosis-specific symptom presentations.
As described in Chapter 2, in our model repetitive negative thinking (RNT) is
put forward as a transdiagnostic risk factor related to the onset of depressive as well
as anxiety symptoms. We developed and evaluated a preventive intervention that
was exclusively aimed at individuals showing elevated levels of RNT and focussed
on lowering these levels in order to decrease the incidence of depression and anxiety.
Overall, findings of the studies presented in this dissertation demonstrate the tenability of this transdiagnostic prevention approach. First, RNT clearly appeared to
be a transdiagnostic risk factor. The structural equation modelling approach adopted
in Chapter 4 provided clear evidence that the two main disorder-specific types of
RNT, worry and rumination, share considerable overlap and can be considered as
one unitary process. This overarching construct, described as the general tendency
to engage in RNT, was able to predict both depressive and anxious symptomatology
over time. Second, results of the RCT described in Chapter 5 demonstrated that RNT
could be diminished, paralleled by reductions in symptom levels of depression and
anxiety, and most importantly, that pre- to post-intervention changes in RNT accounted for reduced incidence levels of depression and generalized anxiety disorder
(GAD) one year later.
One finding of the RCT undermines the transdiagnostic status of RNT. Although
the initial goal of the intervention was to prevent increases in depressive and anxious
symptomatology, effects did not extend to bulimic symptoms and alcohol abuse.
Most extensive evidence for a transdiagnostic role of RNT comes from studies
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looking at depression and anxiety. However, a recent study demonstrates that RNT
predicts increases in bulimic symptoms and substance abuse at least as well (NolenHoeksema, Stice, Wade, & Bohon, 2007). We have therefore argued that the lower
prevalence rates for bulimia and alcohol abuse may be responsible for the lack of an
effect and that larger samples are needed to demonstrate effects for bulimic symptoms and alcohol abuse. Note, however, that Nolen-Hoeksema et al. (2007) included
an entirely female sample when evaluating the causal status of RNT in depression,
anxiety, bulimia and alcohol abuse. For males, who have been shown to engage in
binge drinking more frequently than females (Poelen, Scholte, Engels, Boomsma,
& Willemsen, 2005), other risk factors that are potentially more relevant may need
to be identified to prevent the occurrence of alcohol abuse and other externalizing
disorders.
Before discussing the potential benefits of a transdiagnostic approach to prevention, it is important to consider the findings of the RCT in light of a number of
methodological limitations, including a) the active recruitment procedure that is less
likely to be carried out in routine settings, b) the lack of past history of diagnoses
making it impossible to establish whether the effects concerned the prevention of
first episodes, d) the lack of diagnostic interviews in addition to self-report measures
of clinical diagnoses, d) the absence of a measure of social anxiety disorder, and e) the
higher educated and predominantly female sample.
The high prevalence of depression and generalized anxiety disorder at 1-year
follow-up (32.4% and 42.2% respectively in the waitlist control group) raises concerns
about false positives that may have resulted because of the reliance on self-report
questionnaire data only. To obtain insight into how exceptional these numbers are, it
is tempting to compare them to what is observed in other prevention trials. However,
it will be difficult to conclude anything from this comparison, because of the preselection (elevated levels of RNT) that has taken place before participants were enrolled
in this trial. Previous selective prevention trials have used different inclusion criteria
and any difference that may result from this comparison could alternatively signify
the high risk to develop depression or GAD for individuals with elevated levels of
RNT. Nevertheless, to obtain insight, future trials on the efficacy of this intervention
should aim to include interview measures for clinical diagnoses.
With respect to the gender of the sample, a mostly female sample was to be expected, as previous research has consistently demonstrated that women engage more
frequently in both worry (McCann, Stewin, & Short, 1991; Robichaud, Dugas, &
Conway, 2003) and rumination (Butler & Nolen-Hoeksema, 1994; Nolen-Hoeksema,
Morrow, & Fredrickson, 1993). In fact, part of the interest in rumination as a topic
of investigation has arisen upon the suggestion that these elevated levels of rumination in women contribute to their higher prevalence rates of depression (Nolen-

191

192

Chapter 8

Hoeksema, Larson, & Grayson, 1999). The approach presented in this dissertation
should be regarded as only one example on how theory-based selective prevention
can be carried out. Additional candidate risk factors exist within a large variety of
content domains: genetic, biological, emotion regulation, cognitive, interpersonal
and attachment (Harvey, 2004).
Notwithstanding the limitations summarized above, the encouraging findings of
the RCT highlight the potential benefits of a transdiagnostic approach to prevention. Importantly, a number of properties inherent to the approach that we have put
forward challenge some of the criticism the transdiagnostic approach has received.
For example, assessment of vulnerabilities is rare and the majority of transdiagnostic
protocols adopt a one-size-fits-all approach where everyone receives the same intervention (Craske, 2012). As a consequence, individuals receiving the preventive
intervention may experience it as too little individualized. A characteristic of the
approach that we have put forward is that inclusion is entirely guided by elevated
levels of a modifiable risk factor (RNT). This may improve both intrapersonal and interpersonal (at least in the group format of the intervention) recognition and thereby
boost motivation. Attesting to this proposition, 90% of the participants indicated that
they experienced the preventive intervention as adequate for their problems. In a
similar vein, transdiagnostic treatment protocols could be individualized to a higher
extent by assessing known maintenance factors prior treatment.
Further, the transdiagnostic approach has been criticized for its current failure
to capitalize on recent findings in translational and experimental research (Craske,
2012), such as cognitive bias modification training (Hakamata et al., 2010), and positive interpretation training (Holmes, Mathews, Dalgleish, & Mackintosh, 2006). The
prevention program that we have developed is firmly based on recent experimental
and translational research. First, experimental studies have demonstrated that
dysfunctional forms of rumination are characterized by an abstract and evaluative
style of processing, whereas functional forms of processing are more concrete and
process-focused (Stöber, 1998; Watkins, 2004; Watkins & Moulds, 2005; Watkins,
Moberly, & Moulds, 2008). Second, evidence has shown that RNT is a form of
avoidance (Borkovec, Ray, & Stöber, 1998; Giorgio et al., 2010; Llera & Newman,
2010). Third, outcome studies have demonstrated that diminishing RNT by targeting
abstract thinking styles and avoidance significantly reduces relapse in individuals
with residual depression (Watkins & Moberly, 2009; Watkins et al., 2007). Available
experimental and translational research as well as future work on vulnerability factors, will hopefully drive the development of new transdiagnostic prevention and
treatment protocols.
On a broader level, it has been argued that the transdiagnostic approach may
ignore exclusively disorder-specific, yet practically relevant, intervention targets by
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its focus on commonalities between different diagnoses. Disorder-specific cognitive
and behavioral processes that predispose for the development and maintenance of
psychopathology unmistakably exist (Clark, 2009). Potentially useful target points for
interventions addressing these disorder-specific processes can easily be overlooked
due to an exclusive focus on shared underlying mechanisms. Note that this limitation
will only surface in the unlikely scenario that researchers will completely stop following a disorder-specific research agenda. It is, however, important to acknowledge
that transdiagnostic versus disorder-specific approaches to treatment and prevention
need not be mutually exclusive and may in fact be complementary (Mansell, Harvey, Watkins, & Shafran, 2009). Both approaches aim to identify the variables that
predispose for the development and maintenance of psychopathology in order to
subsequently target these variables. As the transdiagnostic approach leads to a more
parsimonious set of interventions, yet transdiagnostic interventions are specifically
designed to impact a broader range of disorders, we recommend that these interventions be transdiagnostic where possible, and disorder-specific where needed. While
acknowledging the preliminary nature of the evidence, this dissertation has provided
an encouraging example of a transdiagnostic approach to prevention that may help to
set the stage for future research in the field of transdiagnostic prevention.
Clinical implications

It can be argued that the preventive intervention investigated in Chapter 5 fits into
a larger-scale public health strategy that aims to broadly disseminate prevention
programs to diminish the individual and societal burden of depression and anxiety
disorders. In this section, an outline of such a strategy is provided.
To be truly preventive of first episodes, children, adolescents and young adults
should be the target group of this preventive approach, given the early onset of depression and anxiety disorders (McEvoy, Grove, & Slade, 2011; Fergusson, Horwood,
Ridder, & Beautrais, 2005). As a starting point, large scale screening procedures
need to be organized. A disadvantage of these screening procedures will be the costs
involved (Spence & Shortt, 2007). However, subsequent delivery of the intervention
will be relatively cost-efficient when compared to a universal preventive approach,
since only those identified at risk for the development of a disorder will be offered
training. To limit the costs of selection, brief online questionnaires can be used in
regular class settings. Two 5-item screeners for RNT were developed and evaluated
in Chapter 3 of this dissertation. These can be used to efficiently assess for eligibility
of the prevention program described in Chapter 5. Yet, screeners for other known
risk factors of depression and anxiety disorders can be administered as well. Further,
to broaden the array of mental disorders to be prevented, risk factors for different
types of psychopathology such as alcohol dependence and eating disorders can be
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administered. Screening should be carried out on a regular basis to enable timely
disruption of an individual’s psychopathological development. Those who screen
positive on a given risk factor can be invited to take part in the appropriate evidencebased prevention program that aims to target this risk factor.
One of the criticisms of selective prevention has been that individuals may experience adverse labeling effects and stigma as a consequence of being identified as at
risk (Offord, Kraemer, Kazdin, Jensen, & Harrington, 1998). Yet, levels of perceived
stigma resulting from being identified and included in a subgroup intervention
have been reported to be very low (Rapee et al., 2005), and can be circumvented by
delivering intervention outside school-hours at a different location than the school
setting. Another way to circumvent stigma is the use of internet to deliver preventive interventions. The findings reported in Chapter 5 corroborate with other recent
evidence that intervention delivered via the internet are a just as effective alternative
to face-to-face formats (Andrews, Cuijpers, Craske, McWvoy, & Titov, 2010; Christensen, Batterham, & Calear, 2013).
Obviously, the strategy outlined above is just one potential approach to broadly
disseminate prevention. It makes exclusive use of selective prevention, based on
emerging evidence that the effects of universal prevention fall behind that of selective
prevention (Bienvenu & Ginsburg, 2007; Horowitz & Garber, 2006). Since universal
prevention programs target the general population including individuals with no or
little symptomatology, it is unlikely that universal prevention will ever outperform
targeted approaches in terms of efficacy. Yet, future research may well demonstrate
universal prevention as a cost-effective alternative to selective and indicated prevention, provided that universal programs demonstrate to succeed in preventing the
onset of psychopathology in even a small number of cases at relatively low cost.
Therefore, a stepped-care strategy of prevention using both universal and targeted
approaches is also conceivable. Universal programs can be offered during (early)
childhood followed-up with selective and indicated programs during adolescence
and early adulthood.
Suggestions for future research
Preventive intervention

Although considerable rhetoric has been given over to the value of prevention (e.g.,
Holden & Black, 1999; National Research Council & Institute of Medicine, 2009), it
remains the case that the vast majority of attention and funding goes to treatment of
mental disorders that have already been developed. Fortunately, the number of RCTs,
correlational and experimental studies providing insight relevant to prevention is
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growing. This trend can be promoted by a carefully chosen research agenda. Therefore, this chapter is closed with a number of recommendations for future research.
To further establish the prevention program evaluated in Chapter 5 a number of
steps need to be taken. Ideally, the effects of preventive interventions are long-lasting.
However, the follow-up period of the RCT presented in this dissertation is only 12
months. Additional follow-up assessment needs to take place to investigate the
longer-term effects of this intervention. Measures should be taken when the obtained
effects appear to erode over time. These include the development of buffer sessions
and/or within-intervention strategies to prolong preventive effects. Further, as with
any initial study, the RCT needs to be replicated with other samples. Methodological strengths, including the assessment of mediation effects, should be maintained.
Methodological improvements, including the use of structured clinical interviews
should be added. Next, still using an efficacy design, the group and internet version
of the intervention can be compared to other active programs that are similar in
most respects (e.g., number and length of sessions, therapist training) except for the
components that presumably produce the preventive effect. As a final step towards
future implementation, it will also be necessary to evaluate the effectiveness of the
preventive intervention (Miller, & Magruder, 1999). This entails the evaluation of the
program under real-world conditions (Flay, 1986) where endogenous providers are
responsible for recruitment, screening and intervention delivery.
Development of brief measure of RNT

Although we developed separate brief measures of worry and rumination in order to
detect elevated levels of these cognitive processes in a time-efficient manner suited
for large-scale screening, the conceptualization of RNT as an overarching construct
that is causally related to both depression and anxiety argues for the development of a
brief measure of RNT. In recent years, at least five different measures have been developed that asses RNT without referring to disorder-specific thought content, namely
the Cambridge Exeter Repetitive Thought Scale (Barnard, Watkins, Mackintosh, &
Nimmo–Smith, 2007), the Habit Index of Negative Thinking, (HINT; Verplanken,
2006) the Perseverative Thinking Questionnaire (PTQ; Ehring et al., 2011), and
the Repetitive Thinking Questionnaire (RTQ; Mahoney, McEvoy, & Moulds, 2012).
Psychometric properties of these instruments as well as the performance of these
measures across disorders will need to be evaluated and compared to decide which
of these instruments can be used as a basis for a brief measure of RNT.
A functional perspective on RNT

Prevention strategies require knowledge about risk factors, as well as the ability to
target these factors within interventions. While the preventive intervention assessed
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in this manuscript has been adapted from an intervention program that is based on
an existing theoretical model of RNT, we have also aimed to expand the knowledge
base of RNT. Increased understanding of worry and rumination may be helpful to
boost the effectiveness of interventions targeting RNT as it will inform adjustments
to existing approaches and generate new ideas on how to intervene in the process
of RNT. This includes further research on the function of RNT or its different sub
forms. A functional perspective of RNT aims to create an outline of the negative (e.g.,
avoidance of decision making, impaired fear extinction) and positive (e.g., sense of
control, increased understanding of the problem) consequences that motivate the use
of RNT. From this outline, interventions can be deduced that minimize deleterious
effects.
In this manuscript we have stressed the similarities between the different sub
types of RNT and argued that sub types of RNT may have a disorder-specific content,
they nevertheless belong to one and the same process. We labelled RNT as a transdiagnostic characteristic and demonstrated evidence that the shared components
across sub types of RNT predispose for the development of multiple symptoms. Yet,
when investigating the function of worry in Chapter 6 of this manuscript, we left
this generalizing view on RNT and failed to assess whether these highly similar sub
types of RNT fulfil similar functions. Future experimental studies investigating RNT
should aim to assess whether a transdiagnostic view on RNT can be extended to its
function.
Turning to what we can conclude regarding the function of worry, in Chapter
6 we conducted three experiments in which we instructed participants to either
worry and distract themselves prior to a stressful task (delivering a speech). The
most consistent finding across this series of experiments is a smaller increase in
negative emotionality and physiological arousal subsequent to worry. Although this
finding is in line with the view that worry functions to avoid a contrast in emotional
experience (Newman & Llera, 2011), this interpretation is obscured as a consequence
of what occurred earlier in the experiment. Whereas we expected that participants
instructed to distract themselves prior to the speech would show no increase in
subjective and physiological emotionality, data showed that participants experienced
significant increases in physiological arousal relative to baseline, as well as increases
in subjective negative affect in half of the trials across experiments. As suggested
earlier, this may be due to the imminent threat that was induced in both conditions,
given that all participants were informed that they would be asked to deliver a speech
later in the experiment. Future research can follow up on this issue. Our goal was
to improve the ecological validity of our design, where previous studies have used
worry induction procedures that were unrelated to the subsequent stressor. We have
argued that our design is analogous to real-life situations, as people experience a lot
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of stressful things that they worry about beforehand and that do occur as events (e.g.,
presentations; doctor’s visits; interpersonal conflicts, etc.). Yet, the observed increases
in negative emotionality and arousal may have been driven by anticipation anxiety
as a consequence of the imminent social threat people faced in the experiment. After
all, the design of our experiment resembles other experiments using the Trier Social
Stress Test that is known as one of the most effective paradigms to induce distress in
humans (Kirschbaum, Pirke, & Hellhammer, 1993). Optimizing of the distraction
manipulation may be one way to diminish anticipation arousal and/or spontaneous
worry that naturally follows the instruction of a speech task. Alternatively, one could
consider comparing a worry condition with an active control condition inducing a
more constructive type of processing.
Additional risk factors

An overemphasis on known risk factors might lead to less work on new or less
examined risk factors. To promote the development of additional selective prevention programs, continued research is also needed regarding other risk factors for
depression, anxiety disorders and other types of psychopathology. We suggest that a
number of criteria may be helpful in the process of selecting appropriate risk factors
to be targeted within a prevention program. First, experimental and/or longitudinal
studies should clearly demonstrate a causal relation between the risk factors and the
development of the disorders of interest. Second, given that motivation for prevention is typically low (Reynolds, 2009), risk factors should be modifiable to obtain
an individualized approach tailored to the needs of an individual that is likely to
boost engagement. Third, to increase efficiency and to keep the number of required
prevention programs limited, risk factors should be transdiagnostic such that successful targeting of these variables will have a preventive effect for multiple symptom
clusters.
Important to highlight here is the conditional nature of risk factors. Some risk
factors may not be stable over time and/or may be unique to specific developmental
stages or life transitions (Bienvenu & Ginsburg, 2007). Further, additional prerequisites may influence whether a particular risk factor contributes to risk (Kazdin,
Kramer, Kessler, Kupfer, & Offord, 2007). For example, the relationship between risk
and psychopathology may be moderated by the presence of protective factors. As a
result of this interrelatedness between risk and protective factors, it will take decades
to build a theoretical framework around a risk factor. In time, this effort will result in
an extensive network of prevention programs that can truly put a stop to the development of psychopathology.
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Dutch summary

Het doel van dit proefschrift bestond uit het onderzoeken van mogelijkheden om de
effectiviteit van preventieve interventies voor angststoornissen en depressie te verhogen. Om deze verhoging in effectiviteit te bereiken suggereerden wij dat een transdiagnostische benadering, die momenteel in opkomst is binnen het behandelveld,
ook toegepast dient te worden bij preventie. De preventieve benadering die we hier
uiteen hebben gezet richt zich op het aanpakken van onderliggende processen die
een risico vormen voor het ontwikkelen van meerdere psychische stoornissen. We
selecteerden piekeren en rumineren als twee risicofactoren die binnen preventie
aangepakt kunnen worden teneinde het risico op angststoornissen en depressie te
verlagen. We ontwikkelden twee verkorte meetinstrumenten om excessieve niveaus
van piekeren en rumineren op efficiënte wijze te detecteren. Daarnaast onderzochten we de mate van overlap tussen piekeren en rumineren. We ontwikkelden een
preventieprogramma dat zich richt op het verminderen van piekeren en rumineren
en toetsten de effectiviteit van dit programma binnen een behandelstudie. Tot slot
voerden we een serie experimentele onderzoeken uit om een nieuwe theorie over de
functie van piekeren te onderzoeken. In dit Nederlandstalige hoofdstuk zullen we de
bevindingen uit bovenstaande onderzoeken samenvatten.
Samenvatting van de hoofdbevindingen

In hoofdstuk 2 evalueerden we de stand van zaken van preventieve interventies
voor depressie en angststoornissen. In deze evaluatie kwamen zowel universele
preventieprogramma´s als gerichte preventieprogramma´s aan bod. Universele en
gerichte preventieprogramma´s onderscheiden zich van elkaar door de doelgroep die
ze aanspreken. Waar universele preventieprogramma´s worden aangeboden aan de
algehele populatie, worden gerichte preventieprogramma´s uitsluitend aangeboden
aan het deel van een populatie bij wie een verhoogd risico bestaat voor het ontwikkelen van een psychische stoornis. Een overzicht van recente meta-analyses toonde
kleine tot middelmatige effecten, waarbij gerichte preventieprogramma’s consistent
grotere effecten lieten zien dan universele programma’s. Om de effectiviteit van preventie te verbeteren, suggereerden we dat toekomstige inspanningen zich dienen te
richten op gerichte preventie. Het valt te verwachten dat een focus op risicofactoren
een motiverende uitwerking zal hebben op (potentiële) deelnemers aan preventieve
interventies, omdat zij technieken en vaardigheden aangeleerd krijgen die zij als
relevant zullen beoordelen voor zichzelf en hun klachten. De afgelopen jaren zijn
er een toenemend aantal risicofactoren geïdentificeerd (Harvey, Watkins, Mansell,
& Shafran, 2004). Preventieve interventies dienen zich te richten op het aanpakken
van deze transdiagnostische risicofactoren zodat de ontwikkeling van meerdere
psychische stoornissen gestopt kan worden met behulp van één enkel interventieprogramma.
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Wij suggereerden dat een gericht preventieprogramma dat zich specifiek bezig
houdt met het verminderen van excessief repetitief negatief denken (piekeren en rumineren) om een aantal redenen gezien kan worden als veelbelovend. Longitudinale
en experimentele studies tonen aan dat repetitief negatief denken een transdiagnostische risicofactor is die causaal gerelateerd is aan de ontwikkeling van depressie en
angststoornissen. Bovendien blijken piekeren en rumineren, als de twee belangrijkste
varianten van repetitief negatief denken, bijzonder veel op elkaar te lijken. Dit
impliceert dat beide processen op efficiënte wijze kunnen worden aangepakt met behulp van dezelfde interventies. Deze interventies kunnen geselecteerd worden vanuit
bestaande behandelprogramma’s van welke is aangetoond dat deze effectief zijn in
het verminderen van piekeren en rumineren, evenals in het verminderen van overige
psychische klachten. Er zijn verschillende manieren waarop preventieprogramma’s
ontwikkeld kunnen worden vanuit effectief bewezen behandelprogramma’s. De
preventieve benadering die we presenteren in dit proefschrift is een bewerking van
een cognitief gedragstherapeutisch behandeling die zich richt op het verminderen
van rumineren (RFCBT; Watkins et al., 2011). Het programma beoogt uiteenlopende
vaardigheden aan te leren die allen berusten op het principe dat piekeren en rumineren in feite vormen van vermijding zijn.
Alvorens de effectiviteit van deze preventieve interventie te toetsen, ontwikkelden
we twee korte meetinstrumenten die gebruikt kunnen worden om mensen met excessieve niveaus van piekeren en rumineren op efficiënte wijze te identificeren. Deze
screeners werden verkregen uit de 16-item versie van de Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990) en de 22-item versie
van de Ruminative Response Scale (RRS; Nolen-Hoeksema & Morrow, 1991). Deze
zelfrapportage vragenlijsten worden beschouwd als de gouden standaarden voor het
meten van de neiging tot piekeren en rumineren. Het identificeren van mensen met
verhoogde niveaus van piekeren en rumineren voor preventiedoeleinden vraagt om
grootschalige screening procedures die echter veelal uitgevoerd dienen te worden
binnen een omgeving waar psychische gezondheid niet tot het primaire doel behoort
(zoals in scholen en bedrijven). De screening procedure moet derhalve weinig veeleisend zijn van de omgeving en weinig tijd in beslag nemen. De twee verkorte versies
van de PSWQ en de RRS werden ontwikkeld door van iedere vragenlijst de 5 items
te selecteren die de informatie zoals gerepresenteerd door de volledige vragenlijsten
het beste omvatten. De psychometrische eigenschappen van deze screeners worden
beschreven in hoofdstuk 3.
De verkorte PSWQ en RRS toonden hoge correlaties van .91 tot .94 en .88 tot .91
met de volledige vragenlijsten. Een confirmerende factoranalyse steunde de unidimensionele structuur van de verkorte PSWQ en de verkorte RRS. Beide screeners
bezaten een goede interne consistentie met Cronbach’s a varierend van .84 tot .91
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voor de verkorte PSWQ en .78 tot .81 voor de verkorte RRS. Een afkappunt van 15
verdient de aanbeveling in het gebruik van de verkorte PSWQ als screeningsinstrument voor excessieve niveaus van piekeren. Dit afkappunt resulteert in een sensitiviteit van .90 tot .92 en een specificiteit van .88 tot .90. Een afkappunt van 9 verdient
de aanbeveling in het gebruik van de verkorte RRS als screeningsinstrument voor
excessieve niveaus van rumineren. Dit afkappunt resulteert in een sensitiviteit van
.90 tot .93 en een specificiteit van .80 tot .87. In vergelijking met de lange versies van
de vragenlijsten bleken beide screeners over soortgelijke eigenschappen te bezitten
met betrekking tot sekse, andere vragenlijsten voor repetitief negatief denken en
symptoomniveaus van angst en depressie. Tot slot bleken de screeners in staat om
symptoomniveaus van angst en depressie te voorspellen. Samenvattend suggereren
de resultaten van dit onderzoek dat de verkorte versies van de PSWQ en de RRS goed
dienst kunnen doen als tijdsefficiënte alternatieven voor de volledige versies.
Eén van de bouwstenen van het theoretische kader waarop de preventieve interventie is gebaseerd, is de aanname dat piekeren en rumineren een aantal identieke
proceskenmerken delen. Piekeren en rumineren worden beschouwd als varianten
van het overkoepelende construct repetitief negatief denken, dat wordt aangeduid als
een transdiagnostische risicofactor voor psychopathologie. Binnen de preventieve
interventie wordt deze aanname gereflecteerd in de keuze voor de strategieën die
zijn geselecteerd om piekeren en rumineren aan te pakken. Onafhankelijk van de
specifieke inhoud van beide vormen van repetitief negatief denken richten alle
interventiestrategieën zich op het aanpakken van gedeelde proceskenmerken, zoals
een gebrek aan zelf-compassie en een gebrek aan concreetheid van gedachten. De
serie onderzoeken die wordt beschreven in hoofdstuk 4 van deze dissertatie maakte
gebruik van structural equation modelling om te toetsen of piekeren en rumineren
opgevat kunnen worden als een éénvormig construct.
Studie 1 van hoofdstuk 4 liet duidelijk zien dat piekeren en rumineren tot hetzelfde
construct behoren. Een bi-factor model dat bestond uit een algemene factor met
daarin alle gedeelde variantie tussen piekeren en rumineren, en twee factoren met
daarin de unieke variantie van piekeren en rumineren afzonderlijk van elkaar, bleek
een betere statistische fit op te leveren dan een twee-factor model waarin piekeren
en rumineren enkel als afzonderlijke factoren werden opgevat. Het bi-factor model
werd in studie 2 en 3 gebruikt om de hypothese te toetsen dat de gemeenschappelijke
variantie binnen repetitief negatief denken toekomstige symptomen van depressie en
angst voorspelt. De resultaten verleenden steun aan een transdiagnostisch perspectief
op repetitief negatief denken. De gemeenschappelijke variantie tussen piekeren en
rumineren voorspelde toekomstige symptoomniveaus van angst en depressie, en de
afzonderlijke factoren bezaten geen toegevoegde waarde in deze voorspelling. Deze
bevinding steunt de opvatting dat het de algemene neiging tot repetitief negatief
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denken op procesniveau is dat tot psychopathologie kan leiden. Het aanpakken van
deze maladaptieve proceskenmerken kan leiden tot een vermindering van het risico
tot het ontwikkelen van uiteenlopende psychische stoornissen.
De hoofdstudie van dit proefschrift is beschreven in hoofdstuk 5 en bestond uit
een gerandomiseerde gecontroleerde trial naar de effectiviteit van een preventieve
interventie voor adolescenten en jonge volwassenen die overmatig piekeren en rumineren. De preventieve interventie bestaat uit strategieën die tot doel hebben om
het bewustzijn voor rumineren en piekeren te vergroten, en om dit soort reacties
te vervangen door een aantal meer adaptieve reacties. In de eerste sessies van de
interventie worden gebruikt om piekeren en rumineren nader toe te lichten en een
functieanalyse te verrichten naar het gebruik van deze strategieën. In de sessies die
daarop volgen wordt de deelnemers geleerd om een minder abstracte en evaluatieve
denkstijl aan te nemen en in plaats daarvan een meer concrete denkstijl te ontwikkelen. Verder leren deelnemers om een meer compassievolle stijl van denken te
gebruiken en actiegericht, assertief gedrag te laten zien in de interactie met anderen.
De preventieve interventie werd in groepsverband gegeven, wat gebruikelijk is bij
preventie vanwege de hoge kosteneffectiviteit. Daarnaast onderzochten we een internetvariant van de interventie. Internetinterventies zijn sterk in opkomst en hebben
een aantal voordelen, waaronder een grote mate van toegankelijkheid, anonimiteit
en gemak (Christensen, Batterham, & Calear, 2014). De groeps- en internetvariant
hadden dezelfde inhoud en werden afgezet tegen een wachtlijst controleconditie.
Omdat het bekend is dat de motivatie voor het volgen van preventieprogramma´s
doorgaans laag is, werd de interventie relatief kort gehouden en bestond deze slechts
uit zes sessies/modules.
In totaal deden 251 deelnemers mee aan dit onderzoek. De meerderheid van de
deelnemers dat de interventie toegewezen had gekregen beoordeelde deze als geschikt
voor het aanpakken van hun problemen (groep: 87%, internet: 93%). De interventies werden gewaardeerd met een hoog cijfer (groep: 8.2, internet: 7.9). Deelnemers
toegewezen aan de groepsvariant volgden meer sessies (M = 4.59; SD = 1.43) dan
deelnemers toegewezen aan de internetconditie (M = 3.96; SD = 1.65), t(147) = 2.28,
p = .02, d = .38. Na de interventie bleek het niveau van piekeren en rumineren binnen
de interventiecondities significant gedaald ten opzichte van de wachtlijst controleconditie. De Cohens d effectgrootte tussen proefpersonen kan worden aangemerkt
als gemiddeld tot groot (.53 tot .89). Naast de vermindering van repetitief negatief
denken, resulteerde de interventie in een vermindering van angst en depressieve
symptomen (effectgrootte tussen proefpersonen: .36 tot .72). Er werden geen verschillen gevonden tussen de groepsvariant en de internetvariant. De effecten bleven
behouden tot 3 en 12 maanden na de interventie. Echter bleek er geen vermindering
van eetproblematiek (boulimie) en alcoholmisbruik als gevolg van de preventieve
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interventie. De prevalentie van depressie en gegeneraliseerde angststoornis (GAS)
12 maanden na de interventie was lager in de interventiecondities (depressie: 14.7%15.3%; GAS: 16.0%-18.0%) dan in de wachtlijstcontrole conditie (depressie: 32.4%;
GAS: 42.2%). Deze vermindering in prevalentie 12 maanden na de interventie werd
gemedieerd door verminderingen in repetitief negatief denken bewerkstelligd ten
tijde van de behandeling. Samengevat wijzen de resultaten op een hoge mate van
geschiktheid en effectiviteit van beide versies van de preventieve interventie.
In hoofdstuk 6 van dit proefschrift richtten we ons op een nieuw ontwikkelde theorie over de functie van repetitief negatief denken om zodoende bij te dragen aan de
ontwikkeling van nieuwe interventies om dit proces aan te pakken. Deze theorie richt
zich alleen op piekeren en het gekozen experimentele design stond ons enkel toe om
toekomstgerichte vormen van repetitief negatief denken te induceren. Om die reden
namen we met deze studie tijdelijk afstand van het concept repetitief negatief denken
als overkoepeld concept en richtten we ons specifiek op piekeren. De Contrastvermijdingstheorie (Llera & Newman, 2010) stelt dat de functie van piekeren bestaat uit het
vermijden van een contrast in de emotionele belevingswereld. De theorie suggereert
dat mensen piekeren om daarmee een constante staat van negatieve emotionaliteit op
te roepen die voorkomt dat zij plotselinge emotionele veranderingen ervaren.
Ondersteuning voor de Contrastvermijdingstheorie komt van twee experimentele studies waarin proefpersonen met GAS werden aangezet tot piekeren, ofwel
ontspanning ofwel neutrale gedachten voordat zij een angstig filmfragment kregen te
zien. Beide studies lieten een toename aan subjectieve en cardiovasculaire activiteit
zien zonder dat er sprake was van een toename in emotionele reactiviteit tijdens het
filmfragment. Hoewel dit resultaat als bewijs kan worden gezien voor de Contrastvermijdingshypothese dringen zich ook enkele beperkingen van het onderzoek
op. Ten eerste waren de piekergedachten die werden geïnduceerd inhoudelijk niet
gerelateerd aan de stressvolle gebeurtenis die zich daarna voordeed (het filmfragment). Dit staat haaks op hoe piekergedachten zich doorgaans voltrekken buiten
het laboratorium. Ten tweede bleek de emotionele respons die werd opgewekt door
het filmfragment niet groter dan de emotionele respons die al bereikt was tijdens
het piekeren voorafgaand aan het filmfragment. De resultaten kunnen derhalve ook
worden verklaard door een plafondeffect.
Om piekeren zoals zich dat in het dagelijks leven voordoet meer te benaderen, voerden we drie experimentele studies uit waarin proefpersonen geïnstrueerd werden
om een sociaal-evaluatieve taak uit te voeren (het geven van een presentatie) na het
induceren van ofwel afleidende gedachten ofwel piekergedachten. De resultaten verleenden enige steun voor toegenomen negatieve emotionaliteit tijdens piekeren zoals
subjectief beoordeeld door de proefpersonen. Er werd echter geen bewijs gevonden
voor toegenomen fysiologische activiteit (huidgeleiding, hartslag) tijdens piekeren.
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In studie 2 en 3 werd verminderde subjectieve negatieve emotionaliteit gevonden
tijdens de presentatietaak voor proefpersonen die voorafgaand hadden gepiekerd.
De huidgeleidingsmaat liet een soortgelijk patroon zien, terwijl de hartslagmaat
dit patroon uitsluitend in studie 2 toonde. Samengenomen kan gesteld worden dat
de resultaten geen overtuigende steun verlenen aan de hypothese van toegenomen
emotionele reactiviteit tijdens piekeren zoals wordt verondersteld in de Contrastvermijdingstheorie. Er lijkt echter wel evidentie voor een vermindering in emotionele
responsiviteit als gevolg van piekeren.
Wanneer we de resultaten in alle drie de onderzoeken goed bekijken valt op dat
zowel piekeren als afleidende gedachten hebben geleid tot een toename in fysiologische arousal. Mogelijk werd deze toename in arousal, los van de specifieke instructies behorende tot de conditie, veroorzaakt door de `dreigende` onderzoekssetting.
De proefpersonen konden immers niet aan de presentatie ontkomen. Om de vermijdingsfunctie van piekeren verder te onderzoeken zou toekomstig onderzoek de
waarschijnlijkheid van het optreden van een gevreesde gebeurtenis op systematische
wijze kunnen variëren.
De bemoedigende resultaten van de in dit proefschrift beschreven benadering
tot preventie benadrukt de mogelijke voordelen van transdiagnostische preventie.
Men zou zelfs kunnen stellen dat onze benadering tegemoet komt aan de kritiek
die recent is geleverd op transdiagnostische interventies (Craske, 2012). Zo zou de
meerderheid van de transdiagnostische protocollen te weinig aandacht hebben voor
risicofactoren en daarmee te weinig afgestemd zijn op individuele kwetsbaarheden
die verantwoordelijk zijn voor de ontwikkeling en het in stand houden van psychopathologie. Deelname aan het door ons ontwikkelde preventieprogramma vindt
uitsluitend plaats op basis van verhoogde niveaus van een veranderbare risicofactor, waarbij men bovendien zou kunnen veronderstellen dat er sprake is van enige
lijdensdruk. Op deze manier wordt de kans vergroot dat potentiële deelnemers
gemotiveerd zijn om deel te nemen aan de preventieve interventie. De transdiagnostische benadering is ook bekritiseert om de geringe mate waarin gebruik gemaakt
zou worden van recente experimentele onderzoeksbevindingen. Het preventieprogramma dat wij ontwikkelden is gebaseerd op recente bevindingen uit experimenteel
onderzoek naar piekeren en rumineren. Beide vormen van repetitief negatief denken
worden hierin omschreven als abstracte en evaluatieve denkprocessen die meerdere
negatieve consequenties tot gevolg kunnen hebben (Stöber, 1998; Watkins, 2004;
Watkins & Moulds, 2005; Watkins, Moberly, & Moulds, 2008). Zowel experimenteel
als toegepast onderzoek heeft laten zien dat het vervangen van deze abstracte en
evaluatieve denkstijl door een meer concrete en procesgerichte denkstijl de negatieve
consequenties kan verminderen (Watkins & Moberly, 2009; Watkins et al., 2007).
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Een ander punt waarop de transdiagnostische benadering bekritiseert wordt
is dat sommige stoornisspecifieke risicofactoren genegeerd worden, terwijl deze
wel degelijk relevant kunnen zijn voor interventiedoeleinden. Het is om die reden
belangrijk om op te merken dat stoornisspecifieke en transdiagnostische benaderingen elkaar niet hoeven uit te sluiten en juist complementair kunnen zijn (Mansell,
Harvey, Watkins, & Shafran, 2009). Omdat de transdiagnostische benadering gericht
is op behandeling van meerdere stoornissen met behulp van een overzichtelijk
aantal interventies, suggereren wij dat transdiagnostische interventies in principe de
voorkeur hebben, terwijl er voor stoornisspecifieke interventies gekozen kan worden
wanneer dit noodzakelijk is. Dit proefschrift geeft een overtuigend voorbeeld van een
transdiagnostische benadering voor preventie en maakt daarmee de weg vrij voor het
voortzetten en uitbreiden van een transdiagnostische onderzoeksagenda.
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