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Chapter 12
Changing Biased Interpretations in CBT:
A Brief History and Overview

Marcella L. Woud and Stefan G. Hofmann

Cogito, ergo sum — I think, therefore I am — is probably one of the most famous
statements in philosophy (René Descartes; cf. Burns, 2001). Put simply, that we are
thinking is evidence for the existence of the self. As psychologists, we might add
that not only does thinking provide evidence for a self, but in fact thinking is one of
the driving ingredients in creating and shaping the self, for example via processes
such as attention, interpretation, and encoding into as well as retrieval from mem-
ory. This brings us firmly into the realm of clinical psychology, as these processes
provide the fundamental targets for many cognitive-behavioral interventions. Given
the focus of the present chapter and book, however, the “interpreting self” is of pri-
mary relevance.

In the following sections we would like to take the reader on a brief journey back
in time, not quite so far back as Descartes, but far enough to provide a brief sum-
mary of the historical background of the development of cognitive-behavioral inter-
ventions. We will then provide an overview of how such cognitive-behavioral
interventions may modify the process of interpreting the world — even if this was not
always their original rationale — and thus set the scene for the case studies presented
next in this book, targeting biased interpretational processes via techniques derived
from Cognitive Behavior Therapy (CBT).
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12.1 A Brief Historical Background

It is difficult to pin down what exactly we should consider as “the” starting point of
CBT, or even if there is any such thing; rather, where we stand today reflects a
moment in a dynamic and ongoing developmental process that likely emerged
organically from the scientific investigations and theories of the early twentieth cen-
tury. However, a plausible proxy for a starting point is provided by the publications
of the first theoretical and practical pioneers behind our current CBT techniques.
Strictly chronologically, this should start with the “B” for behavior, for example
from the works of Pavlov (1927), and later Skinner (1953), with both formulating
important theoretical principles such as classical and operant conditioning, that is,
the associative learning principles that are still highly relevant for today’s interven-
tions. Those who developed these ideas further and also transformed the theoretical
B into more practical methods for changing psychopathology-relevant behaviors
(i.e., Behavioral Therapy, BT) include Cover Jones (1924), Mowrer (1939), Watson
and Rayner (1920), and Wolpe (1952). For example, via her “Little Peter” experi-
ments, Mary Cover Jones provided an early example of behavioral treatment of a
simple phobia (Cover Jones, 1924), and in a landmark theoretical paper, Mowrer
provided a theory of the onset and maintenance of anxiety disorders such as phobias
via classical and operant learning principles (Mowrer, 1939). The “C” of CBT, i.e.,
the cognitive component, arose from the “cognitive revolution” that took root in the
60s but further flourished during the 70s. The bringing in and integration of the
cognitive component was in part fueled by the increasingly apparent shortcomings
of BT: Despite its clear success in many cases, particularly in the context of anxiety
disorders, BT was also characterized by a number of limitations. These limitations
were not just restricted to treatment efficacy, but also more fundamental consider-
ations that in fact relate back to the statement at the beginning of this chapter. That
is, human beings think, interpret, believe, and imagine, but neither these cognitive
processes themselves nor their interaction with behaviors seemed to be satisfacto-
rily accounted for or targeted in BT. Hence, cognitive phenomena and processes
entered psychotherapy. The publication of Beck’s Cognitive Therapy and the
Emotional Disorders (1976) and his Cognitive Therapy of Depression (Beck et al.,
1979) were important milestones here (Woud, 2022; and for a recent special issue
on Beck’s contributions to the science and practice of CBT, see editorial Kazantzis,
2022) and laid the basic foundations for Cognitive Therapy (CT) (for an update and
specification of Beck’s model, see Beck & Haigh, 2014). Importantly, these seminal
publications were very soon followed by clinical research trials, e.g., in the context
of depression, indicating that CT was as effective as anti-depressants (Rush et al.,
2005). At the same, several others were carrying out important and influential work
on targeting the “C”, such as Ellis (Rational-Emotive Therapy, 1962) and
Meichenbaum (Cognitive-Behavioral-Modification, 1977). In the 80s, the “C” and
“B” became fully fused into CBT, which then became firmly established. Both the
effectiveness and the durability of CBT continued to receive growing support from
randomized controlled trials, as did evidence also grew for its applicability across a
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number of disorders (for reviews and meta-analyses, see e.g., Butler et al., 2006;
Carpenter et al., 2018; Cuijpers et al., 2010; Gould et al., 1995; Hofmann et al.,
2012; Hofmann & Smits, 2008; Kazantzis et al., 2018). Alongside this evidence of
treatment efficacy, and in line with CBT’s commitment to empiricism, an increasing
number of studies also investigated the mechanisms underlying CBT’s effects,
resulting in the ongoing interplay between basic science and clinical implementa-
tion that we associate with CBT today (e.g., Blackwell & Heidenreich, 2021;
Hofmann et al., 2013; Ingram, 2007).

12.2 CBT - The Basic Principles in a Nutshell

Cognition and behavior provide the core of CBT. In relation to cognitions, the main
assumption is that an individual’s response towards a certain situation is influenced
by how the individual thinks about, appraises, and interprets the situation. The cog-
nitive processing of the situation, not the situation itself, is the key determinant of
the individual’s behavioral response. Put differently, what the individual “does”,
their behavior, is (mostly) in line with the way the situation has been cognitively
processed. To illustrate, if someone goes to a party and interprets the guests’ faces
as “smiling and welcoming”, this will most likely result in the person staying at the
party. In contrast, if they interpreted the same facial expressions as “smirking and
patronizing” they may very well leave. However, there are of course more than cog-
nitions and behavioral responses involved here, and CBT also emphasizes how
these are tightly related to emotional and physiological states. With the present
example, interpreting the faces in a negative and threatening manner may trigger
e.g., anxiety, whereas a positive interpretation may trigger e.g., joy. In fact, the
physiological response could be similar for either interpretations, e.g., in terms of
arousal-related responses. However, in the end the situation’s idiosyncratic process-
ing determines the interpretation of these physiological phenomena. To illustrate,
interpreting the faces positively and deciding to stay at the party may result in posi-
tive arousal such as increased heartbeat and sweating, reflecting the excitement and
the expectation of having a great night out. Conversely, interpreting the faces nega-
tively may result in a similar physiological reaction, but resulting from anxiety, and
the individual themselves may then interpret this further negatively. Within CBT the
interactions between cognitions, behavior, emotion, and physiology (see Fig. 12.1)
are therefore given a central role in many disorder and treatment models, and it is
assumed that these four components influence each other via ongoing and complex
feedback loops. Further, individuals do not exist in isolation but rather within a
broader environment and social context, and thus there are important interactions
and feedback loops between, e.g., an individual’s behavior and the response to their
social environment.

Alongside this core role given to the interactions between internal and external
processes, CBT has a few other notable key principles. Another principle is that
psychological problems and disorders are not defined as categorically distinct
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Fig. 12.1 The interaction between cognitions, behavior, emotion, and physiology
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phenomena; instead, they are defined as phenomena on a continuum with normal
functioning, that result from extreme or dysfunctional outputs of the systems out-
lined above. Whether or not the balance shifts towards and is maintained in a dys-
functional state depends on various factors, such as the individual itself, their
vulnerabilities versus resources, and their present situation (see also “stress vulner-
ability models”, e.g., Ingram & Luxton, 2005). The third principle in CBT is a focus
on the here and now, which can be mostly attributed to the roots of BT and the idea
that what should be tackled via therapeutic interventions are the observable symp-
toms. Consequently, CBT focuses on the individual’s present, targeting processes
that currently maintain rather than those thought to have originally caused the
reported psychological problems. A final principle, which has been touched in an
earlier section of this chapter already, is the idea that both therapy and theory should
be the subject of an ongoing evaluation process, via systematic and rigorous
research, optimally via a fusion of experimental, clinical, and multimodal
approaches.

We would also like to present a few therapeutic principles of CBT. Some of the
presented principles will be also shared by other therapeutic approaches, while
some others are a logical consequence of the above-presented principles. To start
with, a good working relationship needs to be established and should be regarded as
an essential condition to make CBT successful. In this context, the term collabora-
tive empiricism has been coined and implies that patients and therapists work as a
scientific team: The patients are experts for their own problems, the therapists are
experts for the adequate techniques to work on these problems. Together they e.g.,
test whether the patients’ biased belief is correct and whether a certain technique is
helpful to reduce that belief. To do so, therapists apply a way of “Socratic question-
ing” (for more detailed information, see e.g., Beck, 2020) that helps patients to
reflect on and challenge their dysfunctional way of thinking. This, in turn, should
widen the patients’ perspective and trigger new insights, followed by more func-
tional ways of thinking. These techniques, as well the therapists’ attitude when
applying these techniques, are often summarized via the umbrella term guided dis-
covery, which represents another important principle of CBT. Further, CBT is
problem-oriented, i.e., specific problems are identified, followed by goals of how to
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target these problems. Finally, CBT is time-limited and, in case severe comorbidi-
ties or co-exiting personality disorders are absent, rather brief.

This last section will include an overview of the key principles regarding the
conceptualization of CBT and its underlying theory. In line with the here and now
principle, CBTs’ therapeutic models have a stronger focus on hypotheses regarding
maintenance than etiology. One of the most highly influential therapeutic models is
the cognitive model by Beck (1976), which proposes three levels of cognitions to be
relevant during information processing: core beliefs, dysfunctional assumptions,
and negative automatic thoughts. Core beliefs, or schemas, are acquired early in life
and influenced by childhood experiences. As such, they are deep and fundamental
beliefs about oneself, other people, and the world, and serve as a first filter through
which information is processed. They manifest themselves via absolute statements
(e.g., “Others cannot be trusted”). Dysfunctional assumptions are described as con-
ditional and rigid rules for living, and thus more specific than core beliefs. Typically,
they take the form of “must” or “should” statements and can be culturally reinforced
(e.g., “I must perform well when starting my new job otherwise the others will not
respect me.”). Like core beliefs, they are not always obvious and may be difficult to
verbalize, and need to be inferred from e.g., behavioral patterns. Negative automatic
thoughts refer to the ongoing stream of interpretations and appraisals of what is hap-
pening in the environment, noticeable once attention is paid to them. As their defini-
tion implies, negative automatic thoughts are activated involuntarily, especially if
they are very habitual. However, they can become conscious and people can learn to
become aware of them. Specific situations automatically trigger specific thoughts
(e.g., “The new task my boss allocated to me is to make my life even harder at
work.”). Negative automatic thoughts are said to have a direct influence on emo-
tional states and are generally experienced as not only plausible but statements of
truth. This Beckian model therefore outlines three different levels at which biased
interpretations may be identified or targeted. Not all CBT models make these dis-
tinctions, but they share a common premise: that cognitions play a key role in the
maintenance of disorders, and thus changing these cognitions should lead to reduc-
tions in distress and impairment.

12.3 Techniques

CBT-based interventions share a common basic premise that psychological disor-
ders reflect a dysfunctional, associative structure between cognitions, behaviors,
emotions, and psychophysiology, maintained by dysfunctional cognitive (e.g.,
attention, interpretation, memory) and behavioral responses (e.g., avoidance, rein-
forcement). Most CBT-based interventions aim to identify and modify these inter-
acting processes, i.e., intervene at the level of a disorder’s maintaining factors,
guided via the aforementioned key principles. In the following section, we will
present a brief overview of some of the core techniques of CBT, focusing in particu-
lar on how they may modify biased cognitions. Interestingly, for many of these
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techniques’ identification and modification of dysfunctional cognitions may not be
the core aim. However, by highlighting this aspect, we hope to focus on the central
role of modifying such cognitions in CBT, and put the reader in a suitable frame of
mind for the rest of this book.

12.4 Cognitive Restructuring

CBT aims to change how patients think. As such, cognitive restructuring can be
considered one of classical CBT’s most essential techniques, targeting core mecha-
nisms that lie at the heart of its theoretical foundations. Cognitive restructuring is
typically carried out as a stepwise process, which starts with the therapist helping
patients to observe and note down the dysfunctional thoughts that occur in their
daily lives. For example, during a therapy session, a patient might be invited to think
back to a situation that elicited strong, negative emotions, and then report the
thoughts that came to mind. The aim is to identify the “hot” cognitions, which
according to Beck et al. (1979) are those most directly linked to the patients’ most
significant emotions and which play a critical causal role in the subsequent emo-
tional and behavioral responses. Next, these hot cognitions are evaluated, for exam-
ple, via the therapist asking a series of Socratic questions that help the patient
evaluate their empirical and logical basis. The overarching goal of this phase is to
widen and shift the patient’s focus, and by doing so to help them start to re-evaluate
their negative thoughts. As a result, the patient is guided to come up with more
adaptive, for example more accurate, cognitions, which, in turn should have the
potential to decrease the patient’s negative emotional response during the described
situation.

Within this general framework (i.e., first identification then modification of nega-
tive thoughts), there are many variations in how exactly the two steps are carried
out. In a classical CBT-based approach, patients would be asked to keep a diary in
which they record their feelings and cognitions in certain situations, rating the
strength of their emotional responses and strength of their belief in each thought.
These diary entries are then discussed during therapy, and may also be used to iden-
tify reoccurring themes or to identify specific cognitive biases, i.e., exaggerated
thinking errors that trigger intensive negative emotional responses. Thought records
such as the seven-column-thought-record (Greenberger & Padesky, 1995) or the
dysfunctional thought record (Beck, 2020) can be used to help structure this process
and initiate the modification. Patients will be asked to provide evidence for their
negative thoughts, to develop alternative thoughts, and by doing so test whether the
new way of thinking changes the original negative thoughts and feelings. To train
and foster this new and more adaptive way of thinking patients are asked to continue
completing these records at home or keep a positive data log, recoding all observa-
tions that are consistent with the new and functional way of thinking (Padesky,
1994). A huge variety of techniques have been developed to evaluate and challenge
dysfunctional thoughts, for example, weighing pros and cons in combination with
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their long- and short-term outcomes, identifying the worst outcome and potential
coping strategies, trying to take the perspective of someone else in that situation, or
using more experimental techniques such as role-play or imagery. In fact, the
described procedures can be applied to all levels of cognitions, i.e., for negative
automatic thoughts, dysfunctional assumptions, and core beliefs. At the beginning
of the therapy, however, the focus will most likely be on working on specific
thoughts and emotions in specific situations, i.e., mainly on negative automatic
thoughts. But, in an advanced stage of therapy and in order to establish more long-
lasting changes, both the patients’ dysfunctional assumptions and core beliefs
should be targeted as well. It is important to note that the purpose of cognitive
restructuring is not just identifying specific cognitions and modifying them, but also
to change patients’ relationships with their automatic thoughts and socialize them
into the cognitive model (see e.g., Beck et al., 1979). Via the process, they learn that
their intense negative feelings are often the result of thoughts popping automatically
into their mind, and that in fact these thoughts are often not statements of fact but
rather reflections of their own beliefs and personal histories. This increased meta-
cognitive understanding can be liberating for many patients and may enable them to
start simply ignoring or dismissing their negative cognitions, as well as paving the
way for more direct methods of testing them, such as the behavioral experiments to
be discussed next.

12.5 Behavioral Experiments

As with cognitive restructuring, behavioral experiments aim to identify and modify
biased cognitions. However, behavioral experiments go one step further — first, they
directly test the biased cognitions rather than evaluating them verbally; second, they
are also used to actively generate evidence to further corroborate the patients’ new
and more functional way of thinking. Behavioral experiments therefore have the
potential to be a more powerful tool, especially in situations in which a patient
reports a mismatch between cognitions and emotions: Patients may be aware of the
partly irrational nature of their cognitions and theoretically able to endorse a more
functional way of thinking (in fact, the diagnostic criteria for several disorders
include the patient being aware of the irrational nature of their fears). However,
patients may also report that their emotions do not develop in accordance with their
new way of thinking, and the old, biased way of thinking “feels more true”. Directly
testing the cognitions via a behavioral experiment, which will often also involve
experiencing new and functional emotions while executing a new behavior, can help
to initiate emotional change and bridge the “logical” vs. “emotional” divide.
Although behavioral experiments are not new, for example with Beck (e.g., Beck
et al., 1979) mentioning the use of experiments to test out patients’ beliefs, they
have played an increasingly important role from the 80s and 90s onwards, such that
they can now be seen as the core driver for cognitive change in most modern CBT.
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According to Bennett-Levy et al. (2004), behavioral experiments can be observa-
tional versus active, and hypothesis-testing versus discovery-oriented. This leads to
four types of behavioral experiments. In the first, patients observe and test a hypoth-
esis, such as, via a survey, investigating other people’s opinion about a certain topic
(e.g., how they would react if they saw someone walking through town with large
sweat patches under their arms). A second option is that patients observe a situation
in a discovery-oriented way, i.e., to simply collect information rather than test a
hypothesis. For example, the therapist could wet their armpits to pretend they are
sweating a lot, and then walk through the city center. Here, the patients’ task would
be simply to observe what is happening and not happening. This could then be
adapted for a third option, in which the patient could play the active role instead of
the therapist and observe people’s reactions. The fourth and final option is that the
patients are active and test a specific hypothesis, for example their prediction of
what will happen in a certain situation, e.g., that if they walk through the town with
large sweat patches under their armpits, people will point and laugh, and they will
be unable to cope. In anxiety disorders, behavioral experiments are also used to col-
lect evidence for and test hypotheses about the role of patient’s safety behaviors
(Salkovskis, 1996). In accordance with CBT’s empirical foundation, each phase of
a behavioral experiment (i.e., planning, execution, and reflection) is often accompa-
nied by record-keeping and ratings, for example noting what the patient’s initial
prediction is, how plausible this prediction is before and after the behavioral experi-
ment, what the outcome is and what the patient learned from it, and so on.

Behavioral experiments are sometimes combined with cognitive restructuring,
e.g., beforehand to bring the patient to the point where they can see the logic of
conducting an experiment, or afterwards to consolidate the learning. However,
behavioral experiments can also sometimes happen spontaneously, for example
when something happens in a session that can be easily translated into a behavioral
experiment, and it makes sense to seize the moment. However, regardless of how
the behavioral experiment is conducted, it is generally thought to be as very impor-
tant that the prediction to be tested is clear and appropriately operationalized, and
that, independent of the experiment’s outcome, the patient will learn something
when testing their predictions. As with cognitive restructuring, behavioral experi-
ments are something that patients should ideally continue with outside of the ther-
apy sessions.

12.6 Exposure

Behavioral experiments often include an element of exposure: To test a prediction
about an anxiety-inducing situation, the patient must enter the situation and thus be
“exposed” to it. However, we think it is useful to consider exposure separately in
this chapter, and in fact, when viewed as a “behavior therapy” technique, the reader
might wonder why it is relevant to a chapter about cognitions. With behavioral
experiments — even if the crucial part involves exposure to a feared situation or
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object — the main aim is explicitly to help patients to initiate a cognitive change. In
contrast, from a traditional behaviorist view, the main aim of exposure was to help
patients to endure and habituate to their fears, via repeated and systematic exposure
to exactly those cues they fear and avoid (Craske et al., 2014). Within this behavior-
ist viewpoint, cognitions play no mechanistic role. However, this conceptualization
of exposure has since changed, developing from a “fear habituation” approach to a
“belief disconfirmation” approach as more evidence as to its mechanisms have been
gathered (see Craske et al., 2014, p. 10). According to this more recent conceptual-
ization, exposure should be tailored to the patient’s most important idiosyncratic
feared outcome, and expectation and operationalized such that the patients’ biased
expectation is maximally violated. Thus, while termed “exposure”, the technique is
closely aligned to behavioral experiments and cognitive restructuring as described
above, in that a major aim is initiating cognitive change.

In CBT exposure can be carried out either in-vivo or via imagery (imaginal expo-
sure). Generally, in-vivo exposure — that is, to the actual feared situation — would be
preferred, but sometimes this is not possible (e.g., the object of exposure is a trau-
matic experience that happened in the past) and thus imaginal exposure is used. In
recent years, exposure conducted via virtual reality has also become a possibility,
expanding the scope of what is possible (see e.g., Lindner, 2021, for an overview).
Virtual reality enables immersive computer simulations of the feared object or situ-
ation, rendering it possible to also expose patients to situations that are difficult to
encounter or re-build in real life (e.g., when thinking of a PTSD patient who was
traumatized during combat). Regardless of how exactly the exposure is imple-
mented, in vivo, via imagery, or virtual reality, there are also different ways in which
it can be conducted, for example with or without a stepwise fear hierarchy (graded
exposure vs. flooding) or can be combined with relaxation exercises (systematic
desensitization).

Based on recent developments in research on exposure and its underlying effects,
there are various recommendations of how to foster and consolidate the intended
cognitive change (see e.g., Craske et al., 2018; Pittig et al., 2016, 2019). For exam-
ple, exposure sessions are continued for the duration needed to most effectively
violate the patients’ expectations — put differently, the session’s length is not deter-
mined by the level of fear reduction. Further, any type of (evaluating) cognitive
technique is applied after the actual exposure has been completed. Typical questions
include asking the patients what they learned regarding the non-occurrence of the
feared expectation, and identify discrepancies between what was expected and what
actually happened.

12.7 Mental Imagery-Based Techniques

The use of mental imagery has a long history in CBT, with techniques emerging
from both the cognitive and behavioral strands of its development (e.g., Blackwell,
2021), and there are several ways in which mental imagery can be used to change
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cognitions (for an overview of the role of imagery in biased interpretational pro-
cessing, see Chap. 6 by Blackwell). In his early works, Beck (e.g., Beck, 1976)
already emphasized the role of mental images in psychopathology. For example, he
suggested that mental images, memories, or dreams may contain important infor-
mation on how patients interpret themselves, others, and the world, and also sug-
gested manipulations of mental imagery as a method to change beliefs. Importantly,
from the perspective of this chapter, mental images do not occur in isolation and are
often accompanied by other cognitive responses — such as interpretations (see e.g.,
Blackwell, 2020). In fact, for some disorders the interpretation of mental imagery is
seen as highly important, for example in PTSD, where maladaptive interpretations
of recurring intrusive memories (e.g., “The fact that I have these memories means I
am going mad”) are given a central role in some cognitive models (e.g., Ehlers &
Clark, 2000), fueling dysfunctional coping strategies that contribute to maintaining
distress.

In terms of imagery-based techniques, Holmes et al. (2007) differentiate between
two broad categories: Techniques that involve directly working on the mental image
versus those that are indirect. In turn, both kinds of techniques can be used either to
reduce negative imagery or enhance positive imagery. Of direct techniques, the one
with the clearest relevance to changing cognitions is imagery rescripting (Arntz,
2012). Imagery rescripting, which can be applied to memories, future-oriented
imagery, or even deliberately generated metaphorical imagery (Butler et al., 2010),
aims to integrate new information into a distressing image and thus change the
meaning at an emotional level. As mentioned above, imagery can also be used to
conduct exposure (e.g., to memories of a traumatic event in PTSD, see e.g., Foa
et al., 2007). During imaginal exposure, patients are asked to deliberately evoke a
highly distressing image or to listen to imagined, highly distressing situations, and
by doing so expose themselves to all negative emotions and cognitions that come
along. As with exposure more generally, as discussed above, imaginal exposure can
be explained (as it was originally) without any mention of cognitions or cognitive
change. However, most modern conceptualizations would understand imaginal
exposure as leading to changes in processes such as how a memory or situation is
interpreted. In contrast, indirect techniques do not engage with the imagery but
instead target aspects of its properties, such as e.g., the dysfunctional emotional and
cognitive responses to it. In the context of reducing negative mental imagery, meta-
cognitive imagery-based interventions often aim to change how patients relate to
the mental image by learning to appraise the mental image as “being just an image” —
an image that comes and goes, just like other images. This image thus does not need
special attention and is not representative of reality (e.g., Holmes et al., 2019).
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12.8 Behavioral Activation and Activity Scheduling

Activity scheduling and behavioral activation, whether carried out as treatments in
their own right or as sub-parts of broader CBT packages, are core “behavioral”
approaches in the context of depression, and thus, as with exposure, may seem odd
inclusions in a chapter on changing cognitions. And as with exposure, behavioral
activation can be conceptualized from a purely behaviorist perspective without
invoking cognitions: By increasing how much they engage in activities that are posi-
tively reinforced, the patient receives more positive reinforcement in daily life,
improving their mood and also strengthening the link between the behavior and
reinforcement. However, behavioral activation can also be viewed from a more cog-
nitive perspective (e.g., Beck et al., 1979; Bennett-Levy et al., 2004). From this
angle, there may be biased cognitions that contribute to and maintain a patient’s
inactivity. In the context of depression, for example, a patient’s inactivity may be
fueled by a cognition such as “I don’t enjoy anything anyway so there’s no point”.
Keeping an activity record in which they also record enjoyment and mastery can
thus be used as an experiment to test out this cognition, for example highlighting
how their enjoyment fluctuates and is not at a constant “zero”, or to test the idea that
lack of enjoyment means that an activity was therefore not worthwhile (see e.g.,
Beck et al., 1979). Initiating and fostering a cognitive change can therefore become
a central aim of behavioral activation.

A common technique in the context of behavioral activation is monitoring daily
activities via a weekly activity schedule. Using such a 7-day schedule, patients are
asked to complete for each day and every hour of that day what they did, and the
patients’ entries are then reviewed during the session. Initially, monitoring is an
important aim here, i.e., obtaining a better understanding of what the patients’ activ-
ities are, and to identify activities that give the patients at least some experience of
mastery and pleasure or relief from their negative thoughts. Importantly, however,
such a weekly schedule can be also used to plan changes in the patients’ future
activities, which, in turn, should also initiate cognitive changes. That is, enhancing
the patients’ level of activity will also lead a to change in the patients’ negative
cognitions, and via pleasure and achievement ratings, such changes can be moni-
tored and evaluated.

12.9 Cognitive Training Approaches

A number of more recent developments include the use of simple training approaches
to change cognitions. For example, several methods involving repeated practice of
memory retrieval have been developed and tested (Hitchcock et al., 2017). To illus-
trate, during Competitive Memory Training (COMET; Korrelboom et al., 2009)
patients train to generate vivid, personal memories of themselves in which they are
the central figure, and by doing so train to construct more positive, stronger mental
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representations of themselves. Although not conceptualized as a method to change
interpretations, it could be hypothesized that COMET would have such an effect by
increasing the accessibility of positive memories that might be drawn on when
patients encounter ambiguous self-relevant situations.

The area of cognitive training most relevant for changing interpretations comes
from the Cognitive Bias Modification (CBM) literature (cf. Koster et al., 2009;
Woud & Becker, 2014). CBM involves repeated and systematic computer training
targeting cognitive processing biases in e.g., attention, appraisal, or interpretation,
and within a treatment context, the aim is to reduce such biases (e.g., Lazarov et al.,
2018; Salemink et al., 2015; Vrijsen et al., 2019; Woud et al., 2021; and for an over-
view of how to manipulate interpretation biases, see Chap. 11 by Salemink et al.).
The most commonly used CBM paradigms used to modify interpretations biases
involve the presentation of ambiguous scenarios that are then resolved positively.
Being repeatedly constrained to resolve the ambiguous scenarios positively during
the training is thought to lead to a more positive interpretation style that patients will
then apply to ambiguous situations encountered in daily life. In most forms of
CBM-I participants are encouraged to imagine themselves in the training scenarios
to enhance emotional processing (e.g., Mathews & Mackintosh, 2000), and in some
clinical applications, this imagery component has been particularly emphasized and
expanded upon (e.g., Blackwell et al., 2015; Hirsch et al., 2021).

12.10 “Third Wave” Approaches

The past 20 years have seen an increase in what has been termed a “third wave” of
CBT approaches (Hayes, 2004), for example including mindfulness-based cogni-
tive therapy, acceptance and commitment therapy (ACT), and compassion-focused
approaches. Some of these explicitly target cognitions, for example, compassion-
focused approaches that include imagery and other experiential techniques to foster
more compassionate beliefs about oneself. Others, such as mindfulness-based
approaches and ACT, may not have changes in interpretations as their primary
focus, or even part of their conceptualization, but can be viewed within a cognitive
framework as changing meta-cognitive interpretations. For example, via the act of
observing their thoughts mindfully and not being “sucked in” to unhelpful patterns
of responding, patients learn to interpret their thoughts as passing events rather than
statements of truth that must be acted upon. Hence, techniques developed within the
context of third-wave CBT can also be incorporated into more classical cognitively
focused approaches. The most recent developments in this field emphasize the pro-
cesses of change using an idiographic and network-analytic, functional, and contex-
tual approach. This stands in contrast to a syndromal, disease-entity focused,
nomothetic, and linear approach (Hayes & Hofmann, 2021; Hofmann & Hayes,
2019). This movement introduces a fundamental shift in clinical science and is
likely to introduce new and improved methods for studying treatment change
(Hofmann, Curtiss, & Hayes, 2020).
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12.11 Summary and Outlook

In this chapter we presented a brief overview of CBT-based techniques that are
commonly used, or can be used, to identify and modify biased interpretational pro-
cesses. Given CBT’s empirical nature and evidence-based perspective, these tech-
niques are under continuous scientific evaluation using both rigorous experimental
and clinical studies (for a related discussion about the interplay of scientific research
and clinical practice, see Chap. 1 by Holmes). For example, the section on exposure,
with its shift from habituation to cognitions, noted how scientific progress can affect
clinical techniques, and this in turn offers new input for research on exposure. To
illustrate, in the context of fear conditioning and extinction learning, researchers
have started to explore the role of cognitive processes such as the effects of verbal
instruction on CS-US contingencies (cf. Mertens et al., 2018) or by adding imagery-
based techniques (e.g., Hendrikx et al., 2021; Krypotos et al., 2020; and see for
review Mertens et al., 2020). Further, during fear conditioning, stimuli may in fact
become ambiguous stimuli, resulting in increased fear in anxiety-prone individuals,
and this may have consequences for exposure-based techniques (for a related dis-
cussion about the role of interpretational processing during fear conditioning, see
Chap. 7 by Scheveneels and Boddez). As another example, taken from the section
on cognitive training approaches, CBM techniques, which were developed from
experimental psychopathology research, may offer promising new therapeutic add-
ons. For example, CBM training targeting biased interpretations and appraisals
(e.g., de Kleine et al., 2019; Salemink et al., 2015; Woud et al., 2021) may offer
fruitful treatment adjuncts that could facilitate or further reinforce the cognitive
change established during therapy. Specifically, “take home trainings” could be
developed that patients do as computerized homework, helping to foster a general-
ization and transfer of the learning into the patient’s everyday life.

To conclude, there is an ongoing drive for continued improvements of CBT and
CBT-based techniques to ease the suffering of our patients more efficiently, both in
the short and long term (for a recent special issue on future directions in CBT, see
editorial Hofmann, 2021). Interventions involving initiating and maintaining cogni-
tive change, via systematically modifying patients’ biased way of thinking, provide
a promising and robust route to do so. In the next section, you will find five case
studies using various techniques applied to modify biased cognitive processing,
namely in the context of posttraumatic stress disorder (Chap. 13 by Schnyder),
depression (Chap. 14 by Moulds), obsessive-compulsive disorder (Chap. 15 by
Purdon), social anxiety disorder (Chap. 16 by Daniel and Teachman), and panic
disorder (Chap. 17 by Becker), and we hope that the present chapter provided you
with a good starting point for reading them.


https://doi.org/10.1007/978-3-031-23650-1_1
https://doi.org/10.1007/978-3-031-23650-1_7
https://doi.org/10.1007/978-3-031-23650-1_13
https://doi.org/10.1007/978-3-031-23650-1_14
https://doi.org/10.1007/978-3-031-23650-1_15
https://doi.org/10.1007/978-3-031-23650-1_16
https://doi.org/10.1007/978-3-031-23650-1_17

242 M. L. Woud and S. G. Hofmann

References

Arntz, A. (2012). Imagery rescripting as a therapeutic technique: Review of clinical trials, basic
studies, and research agenda. Journal of Experimental Psychopathology, 3(2), 189-208. https://
doi.org/10.5127/jep.024211

Beck, A. T. (1976). Cognitive therapy and the emotional disorders. New American Library.

Beck, J. S. (2020). Cognitive therapy: Basics and beyond. Guilford Publications.

Beck, A. T., & Haigh, E. A. (2014). Advances in cognitive theory and therapy: The generic
cognitive model. Annual Review of Clinical Psychology, 10, 1-24. https://doi.org/10.1146/
annurev-clinpsy-032813-153734

Beck, A. T., Rush, A. J., & Shaw, B. F. (1979). Cognitive therapy of depression. Guilford Press.

Bennett-Levy, J., Butler, G., Fennell, M., Hackmann, A., Mueller, M., Westbrook, D., & Rouf,
K. (2004). Oxford guide to behavioural experiments in cognitive therapy. Oxford University
Press. https://doi.org/10.1093/med:psych/9780198529163.001.0001

Blackwell, S. E. (2020). Emotional mental imagery. In A. Abraham (Ed.), The Cambridge
handbook of the imagination (pp. 241-257). Cambridge University Press. https://doi.
org/10.1017/9781108580298.016

Blackwell, S. E. (2021). Mental imagery in the science and practice of cognitive behaviour ther-
apy: Past, present, and future perspectives. International Journal of Cognitive Therapy, 14(1),
160—181. https://doi.org/10.1007/s41811-021-00102-0

Blackwell, S. E., & Heidenreich, T. (2021). Cognitive behavior therapy at the cross-
roads. International Journal of Cognitive Therapy, 14(1), 1-22. https://doi.org/10.1007/
s41811-021-00104-y

Blackwell, S. E., Browning, M., Mathews, A., Pictet, A., Welch, J., Davies, J., Watson, P., Geddes,
J.R., & Holmes, E. A. (2015). Positive imagery-based Cognitive Bias Modification as a web-
based treatment tool for depressed adults: A randomized controlled trial. Clinical Psychological
Science, 3(1), 91-111. https://doi.org/10.1177/2167702614560746

Burns, W. E. (2001). The scientific revolution: An encyclopedia. ABC-CLIO.

Butler, A. C., Chapman, J. E., Forman, E. M., & Beck, A. T. (2006). The empirical status of
cognitive-behavioral therapy: A review of meta-analyses. Clinical Psychology Review, 26(1),
17-31. https://doi.org/10.1016/j.cpr.2005.07.003

Butler, G., Fennell, M., & Hackmann, A. (2010). Cognitive-behavioral therapy for anxiety disor-
ders: Mastering clinical challenges. Guilford Press.

Carpenter, J. K., Andrews, L. A., Witcraft, S. M., Powers, M. B., Smits, J., & Hofmann,
S. G. (2018). Cognitive behavioral therapy for anxiety and related disorders: A meta-analysis
of randomized placebo-controlled trials. Depression and Anxiety, 35(6), 502-514. https://doi.
org/10.1002/da.22728

Craske, M. G., Treanor, M., Conway, C. C., Zbozinek, T., & Vervliet, B. (2014). Maximizing expo-
sure therapy: An inhibitory learning approach. Behaviour Research and Therapy, 58, 10-23.
https://doi.org/10.1016/j.brat.2014.04.006

Craske, M. G., Hermans, D., & Vervliet, B. (2018). State-of-the-art and future directions for
extinction as a translational model for fear and anxiety. Philosophical Transactions of the
Royal Society of London. Series B, Biological Sciences, 373(1742), 20170025. https://doi.
org/10.1098/rstb.2017.0025

Cuijpers, P., Smit, F., Bohlmeijer, E., Hollon, S. D., & Andersson, G. (2010). Efficacy of cognitive-
behavioural therapy and other psychological treatments for adult depression: Meta-analytic
study of publication bias. The British Journal of Psychiatry: the Journal of Mental Science,
196(3), 173-178. https://doi.org/10.1192/bjp.bp.109.066001

de Kleine, R. A., Woud, M. L., Ferentzi, H., Hendriks, G. J., Broekman, T. G., Becker, E. S., & Van
Minnen, A. (2019). Appraisal-based cognitive bias modification in patients with posttraumatic


https://doi.org/10.5127/jep.024211
https://doi.org/10.5127/jep.024211
https://doi.org/10.1146/annurev-clinpsy-032813-153734
https://doi.org/10.1146/annurev-clinpsy-032813-153734
https://doi.org/10.1093/med:psych/9780198529163.001.0001
https://doi.org/10.1017/9781108580298.016
https://doi.org/10.1017/9781108580298.016
https://doi.org/10.1007/s41811-021-00102-0
https://doi.org/10.1007/s41811-021-00104-y
https://doi.org/10.1007/s41811-021-00104-y
https://doi.org/10.1177/2167702614560746
https://doi.org/10.1016/j.cpr.2005.07.003
https://doi.org/10.1002/da.22728
https://doi.org/10.1002/da.22728
https://doi.org/10.1016/j.brat.2014.04.006
https://doi.org/10.1098/rstb.2017.0025
https://doi.org/10.1098/rstb.2017.0025
https://doi.org/10.1192/bjp.bp.109.066001

12 Changing Biased Interpretations in CBT: A Brief History and Overview 243

stress disorder: A randomised clinical trial. European Journal of Psychotraumatology, 10(1),
1625690. https://doi.org/10.1080/20008198.2019.1625690

Ehlers, A., & Clark, D. M. (2000). A cognitive model of posttraumatic stress disorder. Behaviour
Research and Therapy, 38(4), 319-345. https://doi.org/10.1016/s0005-7967(99)00123-0

Ellis, A. (1962). Reason and emotion in psychotherapy. Lyle Stuart.

Foa, E. B., Hembree, E. A., & Rothbaum, B. (2007). Prolonged exposure therapy for PTSD. Oxford
University. https://doi.org/10.1093/med:psych/9780195308501.001.0001

Gould, R. A., Ott, M. W., & Pollack, M. H. (1995). A meta-analysis of treatment out-
come for panic disorder. Clinical Psychology Review, 15(8), 819-844. https://doi.
0rg/10.1016/0272-7358(95)00048-8

Greenberger, D., & Padesky, C. A. (1995). Mind over mood: A cognitive therapy treatment manual
for clients. Guilford Press.

Hayes, S. C. (2004). Acceptance and commitment therapy, relational frame theory, and the third
wave of behavioral and cognitive therapies. Behavior Therapy, 35(4), 639-665. https://doi.
org/10.1016/S0005-7894(04)80013-3

Hayes, S. C., & Hofmann, S. G. (2021). “Third-wave” cognitive and behavioral therapies and the
emergence of a process-based approach to intervention in psychiatry. World Psychiatry, 20,
363-375. https://doi.org/10.1002/wps.20884

Hendrikx, L. J., Krypotos, A. M., & Engelhard, I. M. (2021). Enhancing extinction with response
prevention via imagery-based counterconditioning: Results on conditioned avoidance and
distress. Journal of Behavior Therapy and Experimental Psychiatry, 70, 101601. https://doi.
org/10.1016/j.jbtep.2020.101601

Hirsch, C. R., Krahé, C., Whyte, J., Krzyzanowski, H., Meeten, F., Norton, S., & Mathews,
A. (2021). Internet-delivered interpretation training reduces worry and anxiety in individuals
with generalized anxiety disorder: A randomized controlled experiment. Journal of Consulting
and Clinical Psychology, 89(7), 575-589. https://doi.org/10.1037/ccp0000660

Hitchcock, C., Werner-Seidler, A., Blackwell, S. E., & Dalgleish, T. (2017). Autobiographical epi-
sodic memory-based training for the treatment of mood, anxiety and stress-related disorders:
A systematic review and meta-analysis. Clinical Psychology Review, 52, 92—107. https://doi.
org/10.1016/j.cpr.2016.12.003

Hofmann, S. G. (2021). The future of cognitive behavioral therapy. Cognitive Therapy and
Research, 45, 383-384. https://doi.org/10.1007/s10608-021-10232-6

Hofmann, S. G., & Smits, J. A. (2008). Cognitive-behavioral therapy for adult anxiety disorders:
A meta-analysis of randomized placebo-controlled trials. The Journal of Clinical Psychiatry,
69(4), 621-632. https://doi.org/10.4088/jcp.v69In0415

Hofmann, S. G., & Hayes, S. C. (2019). The future of intervention science: Process-based therapy.
Clinical Psychological Science, 7, 37-50. https://doi.org/10.1177/2167702618772296

Hofmann, S. G., Curtiss, J. E., & Hayes, S. C. (2020). Beyond linear mediation: Toward a dynamic
network approach to study treatment processes. Clinical Psychology Review, 76, https://doi.
org/10.1016/j.cpr.2020.101824

Hofmann, S. G., Asnaani, A., Vonk, L. J., Sawyer, A. T., & Fang, A. (2012). The efficacy of cogni-
tive behavioral therapy: A review of meta-analyses. Cognitive Therapy and Research, 36(5),
427-440. https://doi.org/10.1007/s10608-012-9476-1

Hofmann, S. G., Asmundson, G. J., & Beck, A. T. (2013). The science of cognitive therapy.
Behavior Therapy, 44(2), 199-212. https://doi.org/10.1016/j.beth.2009.01.007

Holmes, E. A., Arntz, A., & Smucker, M. R. (2007). Imagery rescripting in cognitiv behav-
iour therapy: Images, treatment techniques and outcomes. Journal of Behavior Therapy and
Experimental Psychiatry, 38(4), 297-305. https://doi.org/10.1016/].jbtep.2007.10.007

Holmes, E. A., Hales, S. A., Young, K., & Di Simplicio, M. (2019). Imagery-based cognitive
therapy for bipolar disorder and mood instability. Guilford Press.

Ingram, R. E. (2007). Introduction to the special section on cognitive processes and psychother-
apy. Journal of Consulting and Clinical Psychology, 75(3), 359-362. https://doi.org/10.1037/
0022-006X.75.3.359


https://doi.org/10.1080/20008198.2019.1625690
https://doi.org/10.1016/s0005-7967(99)00123-0
https://doi.org/10.1093/med:psych/9780195308501.001.0001
https://doi.org/10.1016/0272-7358(95)00048-8
https://doi.org/10.1016/0272-7358(95)00048-8
https://doi.org/10.1016/S0005-7894(04)80013-3
https://doi.org/10.1016/S0005-7894(04)80013-3
https://doi.org/10.1002/wps.20884
https://doi.org/10.1016/j.jbtep.2020.101601
https://doi.org/10.1016/j.jbtep.2020.101601
https://doi.org/10.1037/ccp0000660
https://doi.org/10.1016/j.cpr.2016.12.003
https://doi.org/10.1016/j.cpr.2016.12.003
https://doi.org/10.1007/s10608-021-10232-6
https://doi.org/10.4088/jcp.v69n0415
https://doi.org/10.1177/2167702618772296
https://doi.org/10.1016/j.cpr.2020.101824
https://doi.org/10.1016/j.cpr.2020.101824
https://doi.org/10.1007/s10608-012-9476-1
https://doi.org/10.1016/j.beth.2009.01.007
https://doi.org/10.1016/j.jbtep.2007.10.007
https://doi.org/10.1037/0022-006X.75.3.359
https://doi.org/10.1037/0022-006X.75.3.359

244 M. L. Woud and S. G. Hofmann

Ingram, R. E., & Luxton, D. D. (2005). Vulnerability-stress models. In B. L. Hankin & J. R. Abela
(Eds.), Development of psychopathology: A vulnerability-stress perspective (pp. 32—46). Sage.
https://doi.org/10.4135/9781452231655.n2

Jones, M. C. (1924). A laboratory study of fear: The case of Peter. The Journal of Genetic
Psychology, 31(4), 308-315. https://doi.org/10.1080/08856559.1924.9944851

Kazantzis, N. (2022). A special feature in commemoration of Aaron T. Beck’s contributions to the
science and practice of CBT. Cognitive and Behavioral Practice, 29, 501.

Kazantzis, N., Luong, H. K., Usatoff, A. S., Impala, T., Yew, R. Y., & Hofmann, S. G. (2018). The
processes of cognitive behavioral therapy: A review of meta-analyses. Cognitive Therapy and
Research, 42(4), 349-357. https://doi.org/10.1007/s10608-018-9920-y

Korrelboom, K., de Jong, M., Huijbrechts, I., & Daansen, P. (2009). Competitive memory training
(COMET) for treating low self-esteem in patients with eating disorders: A randomized clinical
trial. Journal of Consulting and Clinical Psychology, 77(5), 974-980. https://doi.org/10.1037/
20016742

Koster, E. H., Fox, E., & MacLeod, C. (2009). Introduction to the special section on cognitive bias
modification in emotional disorders. Journal of Abnormal Psychology, 118(1), 1-4. https://doi.
org/10.1037/a0014379

Krypotos, A. M., Mertens, G., Leer, A., & Engelhard, I. M. (2020). Induction of conditioned avoid-
ance via mental imagery. Behaviour Research and Therapy, 132, 103652. Advance online pub-
lication. https://doi.org/10.1016/j.brat.2020.103652

Lazarov, A., Marom, S., Yahalom, N., Pine, D. S., Hermesh, H., & Bar-Haim, Y. (2018). Attention
bias modification augments cognitive-behavioral group therapy for social anxiety disorder:
A randomized controlled trial. Psychological Medicine, 48(13), 2177-2185. https://doi.
org/10.1017/S003329171700366X

Lindner, P. (2021). Better, virtually: The past, present, and future of virtual reality cognitive behav-
ior therapy. International Journal of Cognitive Therapy, 14, 23—46. https://doi.org/10.1007/
s41811-020-00090-7

Mathews, A., & Mackintosh, B. (2000). Induced emotional interpretation bias and anxiety. Journal
of Abnormal Psychology, 109(4), 602. https://doi.org/10.1037/0021-843X.109.4.602

Meichenbaum, D. (1977). Cognitive-behavior modification: An integrative approach. Plenum.
https://doi.org/10.1007/978-1-4757-9739-8

Mertens, G., Boddez, Y., Sevenster, D., Engelhard, I. M., & De Houwer, J. (2018). A review on the
effects of verbal instructions in human fear conditioning: Empirical findings, theoretical con-
siderations, and future directions. Biological Psychology, 137,49—64. https://doi.org/10.1016/j.
biopsycho.2018.07.002

Mertens, G., Krypotos, A. M., & Engelhard, I. M. (2020). A review on mental imagery in fear con-
ditioning research 100 years since the “Little Albert” study. Behaviour Research and Therapy,
126, 103556. https://doi.org/10.1016/j.brat.2020.103556

Mowrer, O. H. (1939). A stimulus-response analysis of anxiety and its role as a reinforcing agent.
Psychological Review, 46(6), 553-565. https://doi.org/10.1037/h0054288

Padesky, C. A. (1994). Schema change processes in cognitive therapy. Clinical Psychology and
Psychotherapy, 1,267-278. https://doi.org/10.1002/cpp.5640010502

Pavlov, L. P. (1927). Conditioned reflexes. Oxtord University Press.

Pittig, A., van den Berg, L., & Vervliet, B. (2016). The key role of extinction learning in anxiety
disorders: Behavioral strategies to enhance exposure-based treatments. Current Opinion in
Psychiatry, 29(1), 39—47. https://doi.org/10.1097/YCO.0000000000000220

Pittig, A., Kotter, R., & Hoyer, J. (2019). The struggle of behavioral therapists with exposure: Self-
reported practicability, negative beliefs, and therapist distress about exposure-based interven-
tions. Behavior Therapy, 50(2), 353-366. https://doi.org/10.1016/j.beth.2018.07.003

Rush, A. J., Beck, A., Kovidcs, M. J., & Hollon, S. D. (2005). Comparative efficacy of cognitive
therapy and pharmacotherapy in the treatment of depressed outpatients. Cognitive Therapy and
Research, 1, 17-37. https://doi.org/10.1007/BF01173502Salemi


https://doi.org/10.4135/9781452231655.n2
https://doi.org/10.1080/08856559.1924.9944851
https://doi.org/10.1007/s10608-018-9920-y
https://doi.org/10.1037/a0016742
https://doi.org/10.1037/a0016742
https://doi.org/10.1037/a0014379
https://doi.org/10.1037/a0014379
https://doi.org/10.1016/j.brat.2020.103652
https://doi.org/10.1017/S003329171700366X
https://doi.org/10.1017/S003329171700366X
https://doi.org/10.1007/s41811-020-00090-7
https://doi.org/10.1007/s41811-020-00090-7
https://doi.org/10.1037/0021-843X.109.4.602
https://doi.org/10.1007/978-1-4757-9739-8
https://doi.org/10.1016/j.biopsycho.2018.07.002
https://doi.org/10.1016/j.biopsycho.2018.07.002
https://doi.org/10.1016/j.brat.2020.103556
https://doi.org/10.1037/h0054288
https://doi.org/10.1002/cpp.5640010502
https://doi.org/10.1097/YCO.0000000000000220
https://doi.org/10.1016/j.beth.2018.07.003
https://doi.org/10.1007/BF01173502Salemi

12 Changing Biased Interpretations in CBT: A Brief History and Overview 245

Salemink, E., Wolters, L., & de Haan, E. (2015). Augmentation of treatment as usual with online
Cognitive Bias Modification of Interpretation training in adolescents with obsessive compul-
sive disorder: A pilot study. Journal of Behavior Therapy and Experimental Psychiatry, 49(Pt
A), 112-119. https://doi.org/10.1016/j.jbtep.2015.02.003

Salkovskis, P. (1996). Trends in cognitive and behavioural therapies. Wiley.

Skinner, B. (1953). Science and human behavior. Macmillan Pub Co.

Vrijsen, J. N., Dainer-Best, J., Witcraft, S. M., Papini, S., Hertel, P., Beevers, C. G., Becker,
E. S., & Smits, J. (2019). Effect of cognitive bias modification-memory on depressive symp-
toms and autobiographical memory bias: Two independent studies in high-ruminating and
dysphoric samples. Cognition & Emotion, 33(2), 288-304. https://doi.org/10.1080/0269993
1.2018.1450225

Watson, J. B., & Rayner, R. (1920). Conditioned emotional reactions. Journal of Experimental
Psychology, 3(1), 1-14. https://doi.org/10.1037/h0069608

Wolpe, J. (1952). Experimental neuroses as learned behavior. British Journal of Psychology, 43,
243-268.

Woud, M. L. (2022). Interpretational biases in emotional psychopathology. Cognitive and
Behavioral Practice, 29(3), 520-523.

Woud, M. L., & Becker, E. S. (2014). Editorial for the special issue on Cognitive Bias Modification
techniques: An introduction to a time traveller’s tale. Cognitive Therapy and Research, 38,
83-88. https://doi.org/10.1007/s10608-014-9605-0

Woud, M. L., Blackwell, S. E., Shkreli, L., Wiirtz, F., Cwik, J. C., Margraf, J., Holmes, E. A.,
Steudte-Schmiedgen, S., Herpertz, S., & Kessler, H. (2021). The effects of modifying dys-
functional appraisals in posttraumatic stress disorder using a form of Cognitive Bias
Modification: Results of a randomized controlled trial in an inpatient setting. Psychotherapy
and Psychosomatics, 90(6), 386—402. https://doi.org/10.1159/000514166

Marecella L. Woud is a Junior-Professor of Clinical Psychology and Experimental Psychopa-
thology and the head of the Translational Research in Anxiety, Cognition & Emotion (TRACE) lab
at Ruhr-University Bochum (Germany). Via her research she aims to better understand how cogni-
tive biases contribute to the development and maintenance of emotional psychopathology, includ-
ing assessing their neural, physiological, and behavioral underpinnings, using both rigorous
experimental and clinical studies. This research has been funded by several (personal) grants,
including grants from the German Research Foundation (Deutsche Forschungsgemeinschaft,
DFG). Prof. Woud also works a licensed therapist, with a specialization in Cognitive Behavioral
Therapy (CBT).

Stefan G. Hofmann is the Alexander von Humboldt Professor at Philipps University of Marburg
(Germany). In addition, he received the LOEWE Spitzenprofessur for Translational Clinical
Psychology (Germany) and holds a position as Professor of Psychology at the Department of
Psychological and Brain Sciences at Boston University (USA). Prof. Hofmann is a leading expert
in researching and treating anxiety disorders, with a focus in Cognitive Behavioral Therapy. Since
2012, he is editor in chief of the journal Cognitive Therapy and Research. Prof. Hofmann has
published more than 400 peer-reviewed scientific articles and 20 books.


https://doi.org/10.1016/j.jbtep.2015.02.003
https://doi.org/10.1080/02699931.2018.1450225
https://doi.org/10.1080/02699931.2018.1450225
https://doi.org/10.1037/h0069608
https://doi.org/10.1007/s10608-014-9605-0
https://doi.org/10.1159/000514166

	Chapter 12: Changing Biased Interpretations in CBT: A Brief History and Overview
	12.1 A Brief Historical Background
	12.2 CBT – The Basic Principles in a Nutshell
	12.3 Techniques
	12.4 Cognitive Restructuring
	12.5 Behavioral Experiments
	12.6 Exposure
	12.7 Mental Imagery-Based Techniques
	12.8 Behavioral Activation and Activity Scheduling
	12.9 Cognitive Training Approaches
	12.10 “Third Wave” Approaches
	12.11 Summary and Outlook
	References


