‘l) Check for updates

Theoretical/Methodological/Review Article

aps

ASSOCIATION FOR
PSYCHOLOGICAL SCIENCE

The Potential Role of Learning Capacity
in Cognitive Behavior Therapy for
Depression: A Systematic Review of
the Evidence and Future Directions for

Clinical Psychological Science
2019, Vol. 7(4) 668-692
© The Author(s) 2019

Atticle reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2167702619830391
www.psychologicalscience.org/CPS

®SAGE

Improving Therapeutic Learning

Sanne J. E. Bruijniks'?, Robert J. DeRubeis>, Steven D. Hollon*,

and Marcus J. H. Huibers!23

'Department of Clinical Psychology, Vrije Universiteit Amsterdam; 2Amsterdam Public Health Research
Institute, Vrije Universiteit Amsterdam; *Department of Psychology, University of Pennsylvania; and

“Department of Psychology, Vanderbilt University

Abstract

Insight into how cognitive behavioral therapy (CBT) works is urgently needed to improve depressive outcome. First,
we discuss the role of learning in CBT for depression by reviewing evidence for learning processes involved in the
development and maintenance of depression. Second, we investigate the role of learning capacity as a moderator
by reviewing empirical evidence for the relation between (a) CBT procedures and learning processes, (b) learning
processes and CBT treatment processes, and (c) learning processes and CBT outcome. We propose that learning
capacity moderates the relation between CBT procedures and change in CBT treatment processes and explains why
therapeutic procedures lead to process change and long-term success in some but not all patients. Third, we identify
procedures that lead to successful therapeutic learning and describe how experimental studies help to better explain

causal mechanisms of change and the role of learning capacity in CBT for depression.
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Cognitive behavioral therapy (CBT) is one of the most
effective and best tested treatments for depression
(Beck, Rush, Shaw, & Emery, 1979; Cuijpers, Berking,
et al., 2013), but its exact working mechanisms are
unknown. Previous studies have focused on specific (i.e.,
cognitive change, behavioral activation, and cognitive
skill acquisition; Lorenzo-Luaces, German, & DeRubeis,
2015; Manos, Kanter, & Busch, 2010; Strunk, DeRubeis,
Chiu, & Alvarez, 2007) and nonspecific (i.e., therapeutic
alliance; Huibers & Cuijpers, 2015) processes that might
play a role in the effects of CBT, but the findings are
mixed. Despite decades of mechanism research, it
remains largely unclear which processes or factors are
responsible for the reduction of depression or how the
different processes might be related to each other.
Insight into how CBT works is urgently needed to
improve depressive treatment outcome because only

about half of all patients respond to CBT (i.e., with
response defined as a 50% reduction in symptoms) and
at least a quarter of the patients who respond to treat-
ment relapse within a year (i.e., a return of symptoms
associated with the treated episode; Cuijpers et al.,
2014; Lemmens et al., 2019). These rates are as good
(with respect to acute response) or better (with respect
to the prevention of subsequent relapse or recurrence)
as found for medication but still fall short of what
would be desired because less than half of all patients
respond to CBT and stay free from relapse (Dobson
et al., 2008).
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Recent studies have focused on the role of memory
and learning as essential ingredients for therapeutic
success and tried to identify the processes that might
benefit or harm learning (Ecker, Ticic, & Hulley, 2012;
Harvey et al., 2014; Lane, Ryan, Nadel, & Greenberg,
2015). Moreover, neurobiological processes that are
related to learning have been related to the success of
psychological treatments (Brunoni, Lopes, & Fregni,
2008; Shimizu et al., 2003; Tadic¢ et al., 2011). The role
of learning and memory in CBT is eminently sensible
because CBT is a skills-based approach, and unlike
more traditional approaches to psychotherapy, those
skills must be acquired if they are to work. However,
the exact role of learning in relation to CBT is unclear.
In the present article, we review evidence for the role
of CBT’s most researched procedures and processes
and investigate the potential role of learning in CBT for
depression. This review is not intended to be exhaus-
tive. Rather, its aim is to integrate theory and the rel-
evant empirical literature relating to CBT and learning
to advance research on CBT for depression.

First, we will review what cognitive and neurobio-
logical processes are disrupted in depressed patients
that might affect learning during treatment. We will
refer to these processes as learning processes and give
an overview of their role in the development and main-
tenance of depression. Subsequently, we will distin-
guish between therapeutic procedures and treatment
processes and suggest that together they form the
causal mechanisms of change of a certain treatment.
Because earlier studies have defined learning as “the
process by which changes in behavior arise as a result
of experiences interacting with the world” (Harvey,
Watkins, Mansell, & Shafran, 2004, p. 163), learning in
CBT will be defined as the process that may lead to
changes in behavior during CBT procedures for depres-
sion. We will review CBT’s most investigated mecha-
nisms of change by discussing evidence for the potential
effects of CBT procedures on change in CBT’s hypoth-
esized treatment processes.

Second, we will introduce the concept of learning
capacity as the extent to what learning processes are
present and affect the success of learning in a particular
individual (thus, the less disturbed the learning pro-
cesses, the better the individual’s capacity to learn). We
will review how limits to learning processes might
interfere with the effect of CBT procedures for depres-
sion on their target processes and subsequent outcome
by conducting a systematic review on the relation
between: (a) CBT procedures and learning processes,
(b) learning processes and CBT processes, and (c)
learning processes and CBT outcome.

Third, we will propose an integrated CBT mechanism
model for depression that suggests that learning capacity
moderates the success of CBT procedures in bringing

about change in CBT treatment processes. In other words,
how much is learned (i.e., the degree to what the pro-
cedure is successful in bringing change in the process)
by the patient will depend on his or her capacity to learn.
Although CBT procedures can result in reduced depres-
sion on average (outcome), it does not explain how those
therapeutic procedures lead to process change and (long-
term) treatment success in some patients but not others.
Individual differences in learning capacity might explain
why one patient responds to or relapses after therapy
and another does not (moderation).

Fourth, we identify CBT procedures that may improve
or lead to successful therapeutic learning and describe
how current findings can direct future research. In addi-
tion, we describe how experimental studies and upcom-
ing technologies might help increase insight into the
causal mechanisms underlying change in CBT and its
moderation by learning capacity. Hopefully, these rec-
ommendations will help researchers explore new ave-
nues of research that improve initial treatment response
and reduce relapse rates.

Learning in CBT for Depression

Learning processes in the development
and maintenance of depression

Depression is related to numerous impairments in cogni-
tive and neurobiological processes that have been related
to learning (Disner, Beevers, Haigh, & Beck, 2011; Harvey
et al., 2004; McClintock, Husain, Greer, & Cullum, 2010).
Compared with healthy individuals, depressed patients
show impairments in executive functioning (Beevers,
2005; Snyder, 2013), suffer from repetitively negative
thinking focused on symptoms or meanings of distress
(i.e., also referred to as rumination; Nolen-Hoeksema,
2000), and show attentional and memory biases toward
negative information (Dalgleish & Yiend, 2006; Elliott,
Zahn, Deakin, & Anderson, 2011; Ellis, Wells, Vanderlind,
& Beevers, 2014; Fu et al., 2008; Harvey et al., 2004;
Joormann & Gotlib, 2008). Depressed patients have
reported an overgeneral autobiographical memory (Kohler
et al., 2015; Sumner, Griffith, & Mineka, 2010; Sutherland
& Bryant, 2007) and deficits in recollecting memories
(MacQueen, Galway, Hay, Young, & Joffe, 2002) and suf-
fer from intrusive memories of traumatic or negative inter-
personal events (Harvey et al., 2004; Reynolds & Brewin,
1999; Williams & Moulds, 2007). Moreover, dysfunctional
thinking has been related to deficits in reflective process-
ing (i.e., also known as rule-based, explicit, controlled,
conscious, and rational processing) and the impaired cor-
rection of biases in associative processing (i.e., quick and
effortless information processing on a preconscious
leveD. It has been suggested that associative processing
is the default mode of thinking and that reflective
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processing can be used to change biases in associative
thinking (Beevers, 2005). Besides impairments in cogni-
tive processes, studies have focused on impairments in
neurobiological processes and related them to impair-
ments in cognitive processes. For example, cognitive
biases have been related to hyperactivity in the amygdala
and reduced activity in the dorsolateral prefrontal cortex
(DLPFC; Disner et al., 2011), whereas stress and depres-
sion have been linked to decreased neurogenesis (Brunoni
et al., 2008; Duman, 2004; Fuchikami et al., 2011; Gersner,
Gal, Levit, Moshe, & Zangen, 2014; Groves, 2007; Karege
et al., 2002); specific pathways of neurotransmitters
(Nutt, 2008; Werner & Covenas, 2010); reduced gray
matter in the brain, including loss of hippocampal vol-
ume, an area that is critically involved in learning (Deng,
Aimone, & Gage, 2010; Duman, 2004; Lener & Losifescu,
2015; McKinnon, Yucel, Nazarov, & MacQueen, 2008);
and abnormal brain activity patterns (Lener & Losifescu,
2015). Other studies reviewed the role of different brain
structures and functionalities as potential biomarkers
that predict treatment outcome, but further research is
yet warranted (Lener & Losifescu, 2015).

Several models suggested that cognitive and neuro-
biological impairments are more than concurrent with
depression and suggest that these processes may be
diatheses that lead to the onset or maintenance of
depressive symptoms. For example, reviews have sug-
gested that impairments in cognitive and neurobiologi-
cal processes can result in a negative feedback loop
that allows the process of dysfunctional thinking to
persist (Banich et al., 2010; Beevers, 2005). More spe-
cifically, disturbances in neurobiological processes may
lead to cognitive errors and impairments in executive
functioning. Subsequently, impairments in executive
functioning may lead to a limited control of emotional
responses and an impaired ability to correct biases in
associative thinking, regulate behavior toward reward-
ing experiences, or distract from negative information
as appropriate, leading to worsened mood (Banich et al.,
2010; Beevers, 2005; Gotlib & Joormann, 2010; Harvey
et al., 2004, Chapter 3; Heatherton & Wagner, 2011).
Cognitive errors might also limit a person’s access to the
underlying specific memories, thereby preventing change
of unhelpful beliefs (Harvey et al., 2004, Chapter 3),
and longitudinal studies have indicated that deficits in
cognitive functioning might interact with stressful life
events to predict the onset of depression (Hankin,
Abramson, Miller, & Haeffel, 2004; Robinson & Alloy,
2003; Scher, Ingram, & Segal, 2005). For example, early
life stressors have been related to disturbances in brain
development that in turn increase risk for depression
later in life (Levin, Heller, Mohanty, Herrington, &
Miller, 2007). Disner and colleagues (2011) integrated
neural mechanisms into Beck’s cognitive model of
depression and suggested that, in general, negative

cognitive biases in depression are facilitated by increased
influence from subcortical emotion processing regions
combined with attenuated top-down cognitive control
in the prefrontal areas. Moreover, as the major goal of
CBT is to target cognitive errors or biases, this may
result in not only cognitive change but also subsequent
reduced subcortical activity and enhanced cognitive
control and activity in prefrontal areas (Disner et al.,
2011). However, although these studies pointed to the
role of cognitive or neurobiological processes in (the
cognitive model of) depression, it is not yet clear how
these processes directly relate to CBT for depression.
An overview of relevant literature on the role of
learning processes in depression is given in Table 1.

The potential causal mechanisms of
change during CBT for depression

Because studies have defined learning as “the process
by which changes in behavior arise as a result of expe-
riences interacting with the world” (Harvey et al., 2004,
p. 163), the present article will define learning in CBT
as the process that leads to stable changes in behavior
during CBT for depression. Moreover, we propose that
to advance our understanding of the underlying causal
processes involved in CBT, a distinction should be
made between therapeutic procedures and therapeutic
processes. Whereas therapeutic procedures can be seen
best as those techniques delivered by the therapist with
the intent of producing change, treatment processes
can be described as the mechanisms inside (the mind
of) the patient that are mobilized by those procedures.
A therapy might include different therapeutic procedures
that are targeted at different treatment processes. We
propose that to the degree that a therapeutic procedure
is successful in changing the targeted process (i.e., the
treatment process) and the extent to which change in
that process results in subsequent change in the out-
come, the procedure and process form a chain that can
be seen as the causal mechanisms to change (see Fig.
D). Insight into the causal mechanisms of change of
CBT will provide information about which treatment
processes are changed as a result of CBT procedures
to eventually change behavior and reduce depression.
Note that a certain process can be a treatment process
and a learning process at the same time, such as is the
case in, for example, cognitive bias modification inter-
ventions (therapeutic procedure) that directly target
change of attention to negative threat stimuli (i.e., the
treatment process; MacLeod & Grafton, 2016). We will
now review evidence for CBT’s most often investigated
potential causal mechanisms of change.

Cognitive change. Cognitive change is CBT’s most inves-
tigated potential mechanism of change. Cognitive change
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Table 1. Relevant Reviews on the Role of Cognitive and Neurobiological
Processes in the Onset and Maintenance of Depression

Process

Relevant articles

Cognitive impairments
Executive functioning
Inhibition

Beevers (2005)
Snyder (2013)

Attention
Planning
Working memory
Shifting/updating
Processing speed

Memory

Harvey, Watkins, Mansell, and Shafran (2004)
Gotlib and Joormann (2010)

McClintock, Husain, Greer, and Cullum (2010)
Elliott, Zahn, Deakin, and Anderson (2011)
Scher, Ingram, and Segal (2005)

Harvey et al. (2004)

Kohler et al. (2015)

Sumner, Griffith, and Mineka (2010)

Neurobiological impairments
Brain activity
Brain structure
Neurotransmission
Neurogenesis

Disner, Beevers, Haigh, and Beck (2011)

Levin, Heller, Mohanty, Herrington, and Miller (2007)
McKinnon, Yucel, Nazarov, and MacQueen (2008)
Werner and Covenas (2010)

Nutt (2008)

Groves (2007)
Duman (2004)
Brunoni, Lopes, and Fregni (2008)

can be distinguished into change in dysfunctional thinking
(i.e., treatment process) and cognitive change work (i.e., the
cognitive therapy procedure in CBT). Change in dysfunc-
tional thinking has been defined as changes in automatic
negative thoughts, dysfunctional attitudes, and core beliefs
as well as the larger information-processing schemas that
determine how an individual processes incoming informa-
tion and retrieves memories and mostly has been measured
with the use of explicit self-report questionnaires (Garratt,
Ingram, Rand, & Sawalani, 2007). There is ample evidence to
suggest that dysfunctional thinking is involved in the devel-
opment and maintenance of depression (Dozois et al., 2009;
Scher et al., 2005; Segal et al., 2006; Sheppard & Teasdale,
2000, 2004). During cognitive change work, the therapist
and patient work together to change the pattern of dysfunc-
tional thinking by evaluating and targeting these negative
beliefs. Note that cognitive change work can be distin-
guished from other third-wave CBT therapeutic procedures
that do not primarily aim to change the content of dysfunc-
tional beliefs (i.e., cognitive change) but focus on changing
the function of dysfunctional thinking by targeting treatment

Causal Mechanisms of Change

processes such as rumination (i.e., during rumination-based
CBT; Hvenegaard et al., 2015) or self-compassion (i.e., dur-
ing mindfulness-based CBT; Kuyken et al., 2010). Numer-
ous studies have shown that change in dysfunctional
thinking is associated with a reduction of depressive symp-
toms during procedures focused on cognitive change work
(Garratt et al., 2007; Lemmens et al.,, 2017) and that the
extent to which dysfunctional beliefs can be activated in
formerly depressed patients predicts subsequent relapse
after CBT (Segal et al., 2006). However, the causal role of
cognitive change in CBT procedures can still be questioned
(Lorenzo-Luaces et al., 2015), and although the field of
depression already includes a few studies that did disen-
tangle treatment packages (e.g., cognitive therapy vs. behav-
ioral activation; Dimidjian et al., 2006), to our knowledge,
only one experimental study so far has isolated a CBT pro-
cedure to investigate its direct effects on a CBT process and
subsequent outcome (Teasdale & Fennell, 1982). In this
study, it was shown that isolated cognitive change work
led to direct improvements in idiosyncratic dysfunctional
beliefs and mood, although a procedure focused on

Therapeutic

Treatment

Treatment —»
eatme Procedures

Process

; Outcome

Fig. 1. Causal pathway hypothesis: the relation between treatment, therapeutic procedures,

treatment processes, and outcome.



672

Bruijniks et al.

exploring but not changing these dysfunctional beliefs did
not, hereby providing preliminary evidence for a causal
pathway between cognitive change work and change in
dysfunctional beliefs.

Besides limited knowledge on the causal relationship
between CBT’s procedures and CBT treatment pro-
cesses, it remains unclear whether change in dysfunc-
tional thinking is an actual change in the dysfunctional
structures (accommodation model) or the deactivation
of dysfunctional structures and activation of more func-
tional structures that lead to less dysfunctional thinking
(deactivation—-activation model; Barber & DeRubeis,
1989; Brewin, 1989, 20006). In favor of the (de)activation
hypothesis (Brewin, 1989, 20006), studies have shown
that former depressed patients have a certain cognitive
vulnerability (Segal et al., 2006; Segal, Gemar, & Williams,
1999) that might predict the onset of a (recurrent)
depressive episode (Alloy et al., 1999) and have sug-
gested that CBT may reduce relapse by changing relation-
ships to negative thoughts rather than changing beliefs
in thought content (Teasdale et al., 2002). Moreover, it
was suggested that relapse would be hard to explain if
the old dysfunctional structures have been permanently
changed (Brewin, 1989). These findings seem to suggest
that CBT procedures do not lead to the alteration but
merely to the deactivation of dysfunctional thinking.

Can CBT procedures also lead to the change of dys-
functional structures (i.e., following the accommodation
model)? Although old cognitive theories suggested that
memories become permanent, more recent studies have
shown that it might be possible to modify memory in
both animals and healthy individuals (Nader & Einarsson,
2010; Nader, Schafe, & LeDoux, 2000; Tronson & Tayler,
2007). More specifically, when a memory is retrieved,
it enters into a fragile and labile state and requires
another consolidation period, referred to as reconsoli-
dation, that enables change or disruption of memory
(Nader et al., 2000). These findings were translated to the
suggestion that change or disruption of emotional memo-
ries might be a way to increase treatment success for
patients suffering from various mental illnesses, such
as posttraumatic stress disorder (PTSD), negative auto-
biographical memories, dysfunctional thinking, com-
pulsive drinking, or psychotic symptoms (Ecker et al.,
2012; Kohler et al., 2015; Lane et al., 2015). Experimental
studies that investigate whether disrupting reconsolida-
tion can be helpful in the treatment of psychological
disorders have been focusing mostly on the disrupting
of fear memory. More specifically, it was shown that a
procedure consisting of the combination of reactivating
the original fear memory and providing a mismatch
with the original fear memory (i.e., something to be
learned, also called a prediction error), combined with
administering a protein synthesis inhibitor, might

disrupt reconsolidation (i.e., the process in which the
original, reactivated memory is “resaved”) and prevents
the return of fear memory, compared with procedures
that focused on the deactivation of emotional memories
(i.e., extinction; Brunet et al., 2008; Kindt, Soeter, &
Vervliet, 2009; Sevenster, Beckers, & Kindt, 2012). In
addition, noninvasive procedures that do not disrupt
the reconsolidation itself but utilize reconsolidation to
incorporate information that contradicts the original
memory were developed, and several studies already
suggested that noninvasive procedures after retrieval
of the memory may also lead to successful change of
emotional memory (Bjorkstrand et al., 2016; Golkar,
Tjaden, & Kindt, 2017; Schiller et al., 2010). Other
experiments have shown that not only fear memory but
also other forms of memory (e.g., declarative, episodic,
or spatial memory) can be changed via use of recon-
solidation. For example, experiments have shown that
reconsolidation procedures can disrupt learned associations
of word pairs (Forcato, Argibay, Pedreira, & Maldonado,
2009; Forcato et al., 2007; Forcato, Rodriguez, Pedreira,
& Maldonado, 2010) or even memory for personal expe-
riences (Schwabe & Wolf, 2009).

In relation to CBT, one of the goals of cognitive
change work is to create a mismatch between a certain
belief (dysfunctional thought/assumption/schema) and
a certain experience, in the literature also referred to
as corrective experiences, that repair previous negative
experiences (Boswell, 2013). For example, a patient
who believes he or she is not capable of initiating a
conversation (i.e., dysfunctional thought, attitude, or
schema) may create a mismatch with this belief by
evaluating and targeting this negative belief using cog-
nitive change work. Theoretically, it seems possible that
reactivation of the memory structure of this negative
belief in combination with the presence of a mismatch
(i.e., by evaluation and targeting the belief) followed
by providing new functional information can lead to
reconsolidation and lead to change of the particular
memory structure of this dysfunctional belief. However,
empirical studies on the use of reconsolidation have
focused mainly on the disruption of fear memory or
have used healthy participants. Also, although there is
substantial evidence in favor of the role of disruption
or modification of memory during reconsolidation,
alternative explanations (e.g., not protein synthesis—
dependent cellular changes but contextual cues play a
role in the retrieval of memory) and inconsistent find-
ings remain (Elsey, Van Ast, & Kindt, 2018). Without
the use of controlled studies that use an experimental
framework to test the effects of reconsolidation (for this
framework, see Elsey et al., 2018), conclusions about
the role of reconsolidation in CBT for depression can-
not be drawn.
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Bebavioral activation. Besides cognitive change,
another mechanistic pathway that CBT may act through
is that of behavioral activation. Behavioral strategies have
always been a part of CBT but more recently have been
stripped of their cognitive accompaniments to develop
an approach to treatment called bebavioral activation
(BA). BA can be broken down into different therapeutic
procedures, including activity monitoring, assessment of
life goals and values, activity scheduling, skills training,
relaxation training, contingency management, proce-
dures targeting verbal behavior, and procedures targeting
avoidance (Kanter et al., 2010). What it does not contain
are any specific cognitive change strategies. Although
each procedure in BA has its own specific focus, they all
are hypothesized to target behavioral treatment processes
that are disturbed during depression: a deficit in positive
reinforcement as a consequence of not engaging in pleasant
activities and a heightened aversiveness to negative events
(Eshel & Roiser, 2010). Both sets of processes lead to
decreased engagement in pleasant activities and increased
engagement in negative activities (Dimidjian, Barrera,
Martell, Munoz, & Lewinsohn, 2011; Kanter et al., 2010),
often measured by the use of self-report or observational
instruments (Manos et al., 2010). There is support for the
relation between the type and frequency of activities and
depressive outcome, supporting the idea that the reinstate-
ment of positive reinforcement and activities is responsible
for a reduction in depression (Kanter et al., 2010; Manos
et al., 2010). Moreover, it has been argued that changes in
dysfunctional thinking do not play a role in BA because
BA as a stand-alone procedure is as effective as cognitive
change work in reducing depressive symptoms (Longmore
& Worrell, 2007; Richards et al., 2016). However, equal
effectiveness of cognitive therapy (CT) and BA does not
inform us about the underlying causal mechanisms of
change (Keefe & DeRubeis, 2016; Lorenzo-Luaces, Keefe,
& DeRubeis, 2016), and the relation between BA and
changes in dysfunctional thinking has been a controver-
sial one. From early on, it has also been proposed that
changes in dysfunctional thinking might be the treatment
process of change underlying behavioral procedures
(Beck, 1970; Beck & Haigh, 2010), and behavioral strate-
gies are often used to test dysfunctional thoughts and
beliefs during CBT (Hollon, 1999). For example, in his
classic work on self-efficacy, Bandura (1977) suggested
that enactive (behavioral) procedures work best but
largely work through cognitive mechanisms (expecta-
tions). Moreover, activity monitoring has been used to
facilitate cognitive restructuring (Hiebert & Fox, as cited
in Kanter et al., 2010), and changes in attributional style
early on in treatment predicted the change in depressive
symptoms during the course of BA (Jacobson et al.,
1996). These results suggest that increasing the amount
of positive and rewarding events will lead the patient to
reassess his or her beliefs and subsequently results in

symptom relief. In other words, procedures focused on
behavioral activation might be just another way to target
the process of dysfunctional thinking and change beliefs.

CBT skills. A third potential mechanism of change is the
development and use of cognitive and behavioral skills
(Barber & DeRubeis, 1989; Strunk, Hollars, Adler, Goldstein,
& Braun, 2014). Cognitive change work aims to impart a
number of different skills, including the capacity to reeval-
uate the accuracy of one’s own automatic thoughts (a cog-
nitive skill), whereas BA aims to impart the capacity to
engage proactively in pleasurable activities (a behavioral
skilD). So far, cognitive behavioral therapy skills have been
measured by using self-report instruments or testing responses
to hypothetical situations about negative thoughts (e.g., using
the Ways of Responding questionnaire; Strunk et al., 2007).
Both treatment processes (i.e., cognitive and behavioral
therapy skills) are thought to result in a reduction of
depressive symptoms and help patients cope more adap-
tively (Strunk et al., 2014). Evidence in support of their
role as mechanisms of change include the finding that the
ability to monitor dysfunctional thoughts is disrupted when
depressed but restored after treatment (Sheppard &
Teasdale, 2004), that CBT skill use during cognitive ther-
apy predicts symptom reduction (Strunk et al., 2014) and
subsequent freedom from relapse (Strunk et al., 2007), that
CBT skill use mediates change in depression during guided
Internet CBT (Forand et al., 2017), and that higher levels of
cognitive skill use are related to lower levels of dysfunc-
tional thinking (Adler, Strunk, & Fazio, 2015; Strunk et al.,
2014). Moreover, compensatory skills might provide an
alternative explanation for the enduring effects of CBT:
Something is being changed that is not changed using
antidepressants (Dobson et al., 2008), and the long-term
effects of CBT might seem hard to account for if negative
beliefs would be deactivated only.

In short, CBT procedures and changes in underlying
CBT treatment processes seem to be associated with
changes in depressive symptoms. However, research
on direct relationships between procedures, processes,
and outcome in the form of a causal pathway is lacking,
and it is not clear what kind of process is responsible
for the effects of CBT and whether this might differ for
each procedure. In fact, without the direct manipulation
of an isolated CBT procedure, it is impossible to detect
a true causal relationship. In relation to cognitive
change, it is not clear yet whether cognitive change is
an actual change in the dysfunctional thought structures
(accommodation model), the deactivation of dysfunc-
tional thought structures and activation of more func-
tional structures (deactivation model), or the use of
compensatory skills that keep the depression at bay
(compensation model). An overview of each procedure
and its hypothesized treatment processes are given in
Table 2.
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Table 2. Therapeutic Procedures and Processes in Cognitive Behavior Therapy for Depression

Causal mechanisms

of change Therapeutic procedure

Treatment process Relevant articles

Cognitive change Cognitive change work

Cognitive and
behavioral therapy
skills

Behavioral activation

Cognitive change work

Activity monitoring

Assessment of life goals and values
Activity scheduling

Skills training

Relaxation training

Contingency management
Procedures targeting verbal behavior
Procedures targeting avoidance

Deactivation of
dysfunctional thinking

Accommodation of
dysfunctional thinking

Cognitive behavioral
therapy skills

Garratt, Ingram, Rand, and
Sawalani (2007)

Lorenzo-Luaces, German, and
DeRubeis (2015)

Barber and DeRubeis (1989)

Strunk, Hollars, Adler, Goldstein,
and Braun (2014)

Dimidjian, Barrera, Martell,
Munoz, and Lewinsohg (2011)

Kanter et al. (2010)

Increased positive
activation and reward/
less aversiveness and
unpleasant events

Deactivation of
dysfunctional thinking

Accommodation of
dysfunctional thinking

Lorenzo-Luaces, Keefe, and
DeRubeis (2015)
Keefe and DeRubeis (2016)

The Role of Learning Capacity in CBT
for Depression

As seen previously, depression has been associated
with impairments in cognitive and neurobiological pro-
cesses that have been related to learning and may be
involved in the onset or maintenance of the depressive
symptoms. However, it is yet unclear how the learning
processes that are involved in the development and
maintenance of depression are related to CBT’s proce-
dures and hypothesized treatment processes and may
interfere with or benefit CBT outcome. More specifi-
cally, if learning plays a role in CBT for depression, we
would expect that (a) patients with deficits in learning
processes (i.e., worse learning capacity) would show
less change in the underlying processes in CBT and
exhibit worse outcome in CBT compared with patients
whose learning processes are relatively unimpaired
(i.e., well-functioning learning capacity) and (b) to the
extent CBT procedures target learning processes
directly, they will lead to better short- and long-term
outcomes. The following section will address these
questions by systematically reviewing empirical evi-
dence that bears on the relation between (a) CBT pro-
cedures and learning processes, (b) learning processes
and CBT processes, and (¢) learning processes and CBT
outcome (see Fig. 2).

During the systematic search, peer-reviewed articles
published between January 1980 and April 2018 were
searched using databases Pubmed, PsychInfo, and
EMBASE. We included empirical studies that focused
on a combination of (a) CBT procedures or CBT pro-
cesses, (b) learning processes, and (c¢) depression.
Excluded were (a) studies focusing on patients with
depression plus a comorbid somatic disease (e.g., the
presence of Parkinson, dementia, or multiple sclerosis),

(b) studies on participants below the age of 18, (¢)
studies with nonhumans, and (d) studies on third-wave
CBT procedures or third-wave CBT processes (e.g.,
mindfulness-based CBT). The presence of comorbid
mental disorders was not excluded. Search terms were
a variety of synonyms related to CBT (#1), learning
processes (#2), and depression (#3). Both MeSH terms
and text words were included in the search process,
and the three sets of search terms were combined as
follows: #1 AND #2 AND #3. Our initial selection was
based on titles and abstracts. As a result of the search,
we examined abstracts from PubMed (1,306), Embase
(59), and PsychInfo (744). The exact search terms are
presented in the Supplemental Material available online.
From the 2,109 abstracts, we retrieved 159 full-text
articles for possible inclusion, of which 104 were
excluded because they did not meet the inclusion cri-
teria. Reference lists of resulting systematic reviews and
opinion articles were checked for empirical studies that
satisfied the inclusion criteria. An overview of the
resulting 55 studies that were considered relevant for
evaluating the relation between learning processes,
CBT procedures, and CBT processes can be found in
Table S1 in the Supplemental Material. The quality of
each study was taken into account by evaluating the levels
of evidence for therapeutic and prognostic studies (Burns,
Rohrich, & Chong, 2011; OCEBM Levels of Evidence
Working Group, 2011; Shekelle, Maglione, & Luoto, 2013;
Song & Chung, 2010).

Are CBT procedures related to
learning processes?
With regard to cognitive processes, evidence from ran-

domized-controlled trials (RCTs) showed that compared
with control or active intervention groups, CBT led to



The Potential Role of Learning Capacity in CBT for Depression

675

Learning
Capacity
A 4
a Learning c
T Processes \
CBT Procedures v b Depression
CBT Treatment /
> Processes

Fig. 2. A hypothetical model to investigate the role of learning capacity in cognitive behavior therapy.

improved visual sustained attention, spatial problem
solving, and verbal fluency in depressed adults (Groves
et al., 2015); diminished attentional bias related to infant
distress in depressed pregnant women (Pearson et al.,
2013); and better general cognitive functioning in elderly
depressed patients (Hummel et al., 2017). Another but
nonrandomized and uncontrolled trial pointed to
improved accuracy and reaction times on a cognitive
control task after CBT in patients with a mood disorder
(Beard et al., 2015). In addition, RCTs and case-control
studies have pointed to change in patterns in brain
activity in relation to CBT’s procedures. For example,
CBT has been linked to improvements in areas linked
to self-referential processing of negative emotional stim-
uli in depression (Yoshimura et al., 2017), enhanced
capacity for “top-down” emotion regulation from the
fronto-parietal network on the amygdala (Shou et al.,
2017), and decreases or increases in areas linked to
cognitive control or emotional processing (Fu et al.,
2008; Goldapple, Segal, Garson, & Lau, 2004; Kennedy
et al., 2007; Ritchey, Dolcos, Eddington, Strauman, &
Cabezza, 2011). Other studies have specifically focused
on the effects of CBT’s BA procedures on changes in
neurobiological processes related to reward (Dichter
et al., 2009) or have shown that BA procedures, com-
pared with their absence, led to reduced connectivity
of brain areas that are related to self-referential process-
ing such as rumination and cognitive control and the
effortful regulation of emotion, leading to better control
of attention toward positive stimuli in the external envi-
ronment (Yokoyama et al., 2017). Not all studies sup-
ported a relation between CBT procedures and learning
processes: Compared with treatment as usual, group CT
did not differentially affect the specificity of autobio-
graphical memories (Spinhoven et al., 2006), whereas in
the study of Gollan et al. (2014), brain activity involved
in motivation did not change after BA procedures.
Although most of these findings support the hypoth-
esis that CBT procedures affect several different learn-
ing processes, two factors limit the interpretation of
these findings. First, the direction of these effects on

cortical activity was not always consistent. For example,
whereas one study reported a decrease in activity in
the cerebral cortex following CBT (dorsal, medial, ven-
tral frontal cortex; Goldapple et al., 2004), others
reported an increase in activity (i.e., ventromedial pre-
frontal cortex, left inferior temporal cortex, ventrome-
dial frontal cortex, and right occipital-temporal cortex
activation; Kennedy et al., 2007; Ritchey et al., 2011).
A possible interpretation for the decrease in cortical
activity might be that CBT reduces the retrieval and
encoding of maladaptive memories, rumination, or the
overprocessing of information (Goldapple et al., 2004),
whereas an explanation for an increase in cortical activ-
ity was an enhanced engagement of processes involved
in modulating responses to affect-laden stimuli (Ritchey
et al., 2011). Second, it is unclear whether the changes
in brain activity are independent of symptom level
beyond (change in) depression. Whereas some studies
did not find a correlation between changes in brain
activity and change in depressive symptoms (Yang
et al., 2018; Yokoyama et al., 2017) or find that CBT led
to cognitive changes beyond change in depressive
symptoms (Groves et al., 2015), other studies showed
that controlling for depression nullified the change in
brain activity (Goldapple et al., 2004) or reported a
correlation between the changes in activation of brain
areas and changes in depressive symptoms (Yoshimura
et al., 2017).

Are learning processes related to
change in CBT processes?

Several studies have related cognitive processes to the
process of dysfunctional thinking (Johnco, Wuthrich,
& Rapee, 2015; Romero, Sanchez, & Vazquez, 2014;
Sheppard & Teasdale, 2000, 2004; Wenzlaff & Bates,
1998). For example, processing under reduced cogni-
tive control has been associated with biases in the recall
of negative self-referent information in formerly
depressed individuals when controlled for current
depressive symptoms (Romero et al., 2014), and
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cognitive load directly led to increased dysfunctional
thinking in participants identified as at risk for depres-
sion (Wenzlaff & Bates, 1998). In addition, depressed
patients have shown less metacognitive monitoring of
dysfunctional statements (Sheppard & Teasdale, 2000),
whereas partially remitted patients resembled nonde-
pressed controls on metacognitive monitoring of dys-
functional cognitions but acutely depressed patients on
access to dysfunctional schemas (Sheppard & Teasdale,
2004). These findings seem in line with the hypothesis
that associative processing is a default mode of think-
ing, reflective processing can be used to change biases
in associative thinking (Beevers, 2005), and improve-
ment in depression is related to better metacognitive
monitoring of dysfunctional thinking rather than a
reduced access to dysfunctional schemas (Sheppard &
Teasdale, 2004). However, in contrast, the study of
Gemar, Segal, Sagrati, and Kennedy (2001) did not find
evidence for the relation between dysfunctional think-
ing and associative processing, suggesting these are
two different processes.

Besides its relation with cognitive control processes,
the process of dysfunctional thinking has been linked
to greater brain activity in areas involved in attention
processing and episodic memory retrieval (Sankar
et al., 2015) and showed a strong positive correlation
with reduced levels of serotonin in patients with major
depressive disorder (Meyer et al., 2004). More specific,
extreme, but not regular responses on the scale measur-
ing dysfunctional thinking (Dysfunctional Attitude
Scale, or DAS) were related to greater activation in areas
related to the processing of negative information, atten-
tion, working memory of emotional stimuli, and visual
processing (i.e., the left parahippocampal gyrus, infe-
rior parietal lobe, and precuneus) but not greater activ-
ity in the amygdala in patients with major depressive
disorder compared with healthy controls. In addition,
activation in the left parahippocampal gyrus did attenu-
ate less in depressed patients after CBT relative to
healthy controls, suggesting a persistent vulnerability
to dysfunctional thinking (Sankar et al., 2015).

Deficits in reward and reinforcement learning have
been linked to brain functioning in depressed patients
that is different from healthy controls (Knutson, Bhanji,
Cooney, Atlas, & Gotlib, 2008; McCabe, Cowen, & Harmer,
2009; Pizzagalli et al., 2009; Wang, Zhou, Dai, Ji, &
Feng, 2017; Yang et al., 2015). For example, abnormal
brain functioning and deficits in areas involved in
reward and response have been linked to self-report
measures of behavioral activation and inhibition (.e.,
approach/avoidance motivation; DelDonno et al., 2017;
Gollan et al., 2014). Whereas self-reported levels of
behavioral activation and inhibition modulated brain
activity during the reappraisal of emotional pictures

differently compared with healthy controls (Wang et al.,
2017). Also, compared with healthy controls, depressed
patients showed a different neural response in reward-
related brain structures involved in cost-benefit deci-
sion making during a decision-making task (Yang et al.,
2015), abnormalities in the neural representation of
reward to the sight of rewarding stimuli (McCabe et al.,
2009), and reduced positive affect to reward stimuli and
less arousal following gains that were mirrored by dif-
ferences in brain activity (Pizzagalli et al., 2009).

Other studies have focused on the role of brain func-
tioning in reward and reinforcement by measuring the
neurobiological responses to (negative) feedback (Elliott,
Sahakian, Michael, Paykel, & Dolan, 1998; Santesso
et al., 2011; Tavares et al., 2008; Tucker, Luu, Frishkoff,
Quiring, & Poulsen, 2003) or associations with the
monitoring of errors (Chiu & Deldin, 2007; Holmes &
Pizzagalli, 2008; Ruchsow et al., 2004). For example,
responses to (negative) feedback about the perfor-
mance of a cognitive task were associated with attenu-
ation of activation within a network implicated in reward
mechanisms (Elliott et al., 1998), whereas depressed
participants showed lower accuracy and hyperactivation
in areas related to affective processing and cognitive
aspects of self-evaluations after committing errors
(Holmes & Pizzagalli, 2008).

In sum, these studies support the hypothesis that a
variety of learning processes (i.e., cognitive control, activ-
ity in different areas of the brain) are related to processes
that are targeted during CBT (.e., dysfunctional thinking,
reward, reinforcement). It should be noted that except
for one study that manipulated cognitive load experi-
mentally to investigate its direct effects on depressive
thinking (Wenzlaff & Bates, 1998), studies on the rela-
tion between CBT treatment processes and learning
processes provide only preliminary evidence of cor-
relational nature.

Are learning processes related to CBT
outcome?

Studies have pointed to a relationship between mea-
sures of cognitive processes and CBT outcome (Ekeblad,
Falkenstrom, & Holmgqvist, 2015; Goodkind et al., 2015;
Hummel et al., 2017; Yang et al., 2018). For example,
higher pretreatment scores on self-report measures of
reflective functioning (Ekeblad et al., 2015) and poor
pretreatment performance on behavioral measures of
executive functioning (Goodkind et al., 2015) have
been related to improvements in depressive symptoms.
In contrast, errors on a cognitive control task at baseline
predicted self-reported attentional control and rumina-
tion but not the levels of depression after treatment
(Beard et al., 2015); there seems to be no relation
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between measures of executive functioning and CBT
outcome (Goodkind et al., 2015; Thompson et al.,
2015), and autobiographical memory and neurocogni-
tive variables at pretreatment did not predict relapse or
recurrence of depression (Spinhoven et al., 2006).

Studies on the association between neurobiological
processes and response to CBT point to the following
results. First, it appears that patients who subsequently
respond to treatment may be more comparable with
healthy participants in baseline neural processes related
to cognitive control (Crowther et al., 2015; Fu et al.,
2008; Ritchey et al., 2011; Webb et al., 2018). For exam-
ple, depressed patients who showed the most clinical
improvement had similar patterns of activation in an
area (anterior cingulate cortex) that is activated during
tasks using the potential loss of reward to healthy par-
ticipants (Fu et al., 2008), whereas less impairment in
areas hypothesized to be involved in cognitive control
during emotional processing was related to better
response (Ritchey et al.; 2011). Possibly, depressed
patients who have higher ventromedial prefrontal cor-
tex (vmPFC) activity before treatment may have a better
functional circuitry that is necessary to effectively use
reappraisal strategies and improve on outcome, whereas
patients with low activity might have more trouble pro-
cessing the information that is provided in the session
or applying CBT procedures in daily life (Ritchey et al.,
2011). This hypothesis is in line with an earlier finding
that showed that vmPFC activity is associated with
learned resilience in rats (Maier, Amat, Baratta, Paul, &
Watkins, 2006). Moreover, in the study by Crowther
et al. (2015), brain connectivity differed in healthy con-
trols compared with depressed patients, but connectiv-
ity between different brain areas that predicted better
treatment response were more similar to healthy par-
ticipants, whereas in another study, larger pretreatment
right rostral anterior cingulate cortex (rACC) volume
(i.e., reduced volume has been related to maladaptive
forms of self-referential processing) was a significant
predictor of greater depressive symptom improvement
in Internet CBT (Webb et al., 2018).

Second, studies indicate that CBT might be most
useful for individuals who show elevated cognitive and
emotional biases at baseline (Burkhouse et al., 2016;
Ritchey et al., 2011; Siegle, Carter, & Thase, 20006;
Stange, MacNamara, Kennedy, et al., 2017). For exam-
ple, patients with stronger negative bias, enhanced
attention to aversive stimuli, and increased reactivity in
the amygdala in response to negative words showed the
largest improvement in depression during CBT (Ritchey
et al., 2011, Siegle et al., 2006; Stange, MacNamara,
Barnas, et al., 2017). Another example showed that
depressed patients with less neural reactivity toward
rewarding stimuli at baseline were more likely to

respond and showed greater pre- to posttreatment
reduction in depression (Burkhouse et al., 20106).

Third, changes in brain activity during CBT have
been related to better treatment outcomes. For example,
greater reduction in brain areas related to emotion
regulation during CBT was associated with better treat-
ment outcome (Rubin-Falcone et al., 2018), whereas
greater increase in brain-derived neurotrophic factor
was related to greater improvement in depression
(Gourgouvelis, Yielder, Clarke, Behbahani, & Murphy,
2018). Fourth, brain connectivity has been used to dis-
tinguish drug (antidepressant) versus CBT responders,
pointing to the possibility that change patterns in brain
activity differ between unique treatments (Seminowicz
et al., 2004).

These studies suggest that learning processes are
related to CBT outcomes. However, not all results were
consistent. For example, some studies did not find a
relation between cognitive performance and CBT out-
come (Goodkind et al., 2015; Spinhoven et al., 20006;
Thompson et al., 2015). Also, because only a few stud-
ies focused on the relation between changes in brain
activity from pre- to posttreatment and treatment out-
come or the differential change between different treat-
ments, definitive conclusions are premature. Note, too,
that not all studies had an adequate sample size (1 >
50), and evidence was of only correlational nature.

In conclusion

The systematic search resulted in a set of studies that
by and large supported the presence of an association
between learning processes, CBT procedures, CBT pro-
cesses, and CBT outcome. First, CBT procedures
improve cognitive functioning in some areas (different
aspects related to executive functioning) but not others
(the specificity of autobiographical memories). In addi-
tion, CBT and BA procedures were related to change
in areas of the brain related to emotional and cognitive
processing and the experience of reward but not to
activity in areas related to motivation. Second, CBT’s
treatment processes have been linked to learning pro-
cesses: (a) Dysfunctional thinking has been related to
deficits in metacognitive monitoring and reduced levels
of serotonin and brain activity in areas related to,
among other things, the processing of (negative) infor-
mation, whereas (b) disturbances in reinforcement,
response to reward, and loss or (negative) feedback
have been linked to brain activity different from that of
healthy controls. Third, most but not all studies showed
that better performance at baseline on a variety of cog-
nitive tasks (reflective functioning, executive function-
ing, cognitive and emotional control tasks) predicted
better outcome of CBT. Moreover, patients with fewer
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impairments in areas of the brain involved in cognitive
control processes and higher activity in brain areas
related to emotional biases at baseline were more likely
to show improvement during CBT. Linking these find-
ings together, they suggest that CBT procedures target
learning processes and that change in CBT’s treatment
processes is made more difficult by impairments in
learning processes, which then results in less change
in the processes involved in CBT and subsequent worse
outcome.

Nonetheless, there are limitations. For example, stud-
ies varied greatly in their methodologies: Whereas sev-
eral studies used an experimental design, the majority
of studies were case-control studies and only resulted
in correlational evidence for the hypothesized relation-
ships. Also, it is yet unknown how learning processes
affect CBT treatment processes and outcome in the long
term. In addition, most sample sizes were small (n <
50), and not all studies used a control group, whereas
other studies used an active intervention control group
that may complicate interpretation of the findings. Dif-
ferences in study characteristics, such as a focus on
different areas of the brain, different populations, dif-
ferent doses of CBT, and the use of different tasks dur-
ing the measurement of brain activity, warrant caution
in interpretation. Moreover, these differences may

explain the variability in the results (e.g., the relation
between cognitive processes and CBT outcome or the
different directions of change in brain activity in areas
related to cognitive control after CBT procedures). Finally,
for some of the studies, it was not clear whether change
in neurobiological processes are just nonspecific conse-
quences of reductions in depression or whether neuro-
biological processes independently affect the effect of
CBT procedures or change in CBT treatment processes.

An Updated Model on the Causal
Mechanisms in CBT for Depression

Despite the aforementioned limitations, evidence so far
points to an association between learning processes,
CBT procedures, CBT processes, and CBT outcome.
Therefore, we propose that learning capacity might be
an essential element in the causal mechanisms underly-
ing change in CBT for depression that explains (in part)
variability in response to treatment (see Fig. 3). In
essence, we propose that learning capacity moderates
the relation between CBT procedures and change in
CBT processes. Individual differences in learning capac-
ity might affect change in CBT processes as a conse-
quence of the application of CBT procedures and
explains (in part) individual differences in the effect of
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CBT procedures on depressive outcome. Moreover,
individual differences in learning capacity might predict
differences in risk for relapse after CBT. This implies
that one way to optimize CBT procedures to improve
their effect on treatment outcome is not only to find
out what processes are changed as a result of which
procedures (i.e., insight into the causal mechanisms of
change) but also to find ways to increase learning
capacity and investigate whether different procedures
work better for subgroups of patients with different
cognitive profiles.

The next section will describe methods for empirical
tests of these proposals.

Directions for Future Research to
Improve CBT

Increasing the effects of treatment:
procedures to improve therapeutic
learning

Procedure 1: optimize session frequency. One way
to improve therapeutic learning and subsequent thera-
peutic outcome might be by optimizing the frequency of
therapy sessions. Both neurobiological and psychologi-
cal studies point to the presence of a certain timeframes
wherein learning is optimal. First, neurobiological studies
have shown that repeating a learning task within a cer-
tain timeframe can increase the survival of newborn cells.
For example, Gould, Beylin, Tanapat, Reeves, and Shors
(1999) reported that engaging animals in learning activi-
ties requiring the hippocampus (e.g., spatial water maze
training) but not those not requiring the hippocampus 1
week after labeling of newborn cells led to the increased
survival of the new cells that would normally diminish. In
addition, Epp, Spritzer, and Galea (2007) found that pro-
viding a learning task when cells are 6 to 10 days old (but
not younger than 6 days or older than 11 days) increased
cell survival, whereas in the study by Dobrossy et al.
(2003), training at Days 4 to 8 (compared with Days 1-4)
led to increased cell proliferation and survival and decreased
the newly born cells produced during the early phase, a
process that was linked to better performance. Thus, the
process underlying learning seems to be more complex
than just survival of new cells: Learning tasks might induce
the death of the (younger) less relevant cells within certain
timeframes to trigger the survival and proliferation of other
cells and in this way increase learning (Dobrossy et al.,
2003; Dupret et al., 2007).

Second, observational, naturalistic studies have
pointed to the importance of the frequency of therapy
sessions (Erekson, Lambert, & Eggett, 2015; Reardon,
Cukrowicz, Reeves, & Joiner, 2002; Reese, Toland, &
Hopkins, 2011). In the field of anxiety, randomized

studies highlighted the potency of a greater session
frequency by showing that a higher intensity of treat-
ment leads to faster recovery and/or better treatment
outcomes (Bohni, Spindler, Arendt, Hougaard, &
Rosenberg, 2009; Ehlers et al., 2014; Foa et al., 2018;
Herbert, Rheingold, Gaudiano, & Myers, 2004). For
example, 12 weekly sessions of cognitive behavior
therapy for social anxiety disorder resulted in better
outcome than the same number of sessions extended
over 18 weeks (Herbert et al., 2004), whereas a massed
3-week cognitive behavioral therapy for panic disorder
led to faster recovery but was as effective as a 13-week
cognitive behavioral therapy schedule (Bohni et al.,
2009). For depression, a metaregression analysis found
a positive association between the number of sessions
per week and the magnitude of the effect of psycho-
therapy for adult depression (Cuijpers, Huibers, Ebert,
Koole, & Andersson, 2013). Importantly, it was not the
total number of sessions or the duration of therapy but
the number of sessions per week (i.e., session fre-
quency) that positively predicted positive response to
psychotherapy (Cuijpers, Huibers, et al., 2013). In our
recent randomized trial, we investigated whether twice-
weekly compared with once-weekly sessions of CBT
or interpersonal psychotherapy (IPT) for depression led
to better treatment outcomes 6 months after the start of
treatment (Bruijniks et al., 2015). Results have been ana-
lyzed, and we hope to publish these findings as soon as
possible.

Procedure 2: investigate procedures to increase
change in dysfunctional thinking. Anxiety research
has provided us with specific procedures that might dis-
rupt or utilize reconsolidation to change or erase dys-
functional structures or improve the extinction of fear
memories. Procedures focused on the disruption or use
of reconsolidation start with the destabilization of a cer-
tain memory structure by reactivation of the memory
structure in combination with providing a mismatch
between the expectation of what would happen accord-
ing the target learning versus what actually happens dur-
ing the reactivation. Subsequently, the memory structure
can be changed by using a more invasive (administration
of a protein synthesis inhibitor) or noninvasive proce-
dure (e.g., a single extinction trial that provides a second
mismatch with the target learning). Other procedures in
the field of anxiety have focused on ways to optimize
inhibitory learning (i.e., optimize the learning of a new
association that arises beside the old dysfunctional asso-
ciations; Craske, Treanor, Conway, Zbozinek, & Vervliet,
2014) and pointed to procedures such as including aver-
sive events (Culver, Stevens, Fanselow, & Craske, 2017),
multiple stimuli (Waters, Kershaw, & Lipp, 2018), or limit-
ing the use of safety cues while maximizing retrieval cues



680

Bruijniks et al.

(i.e., cues associated with fear extinction; Blakey &
Abramowitz, 2019) to optimize the strength and general-
ization of new learned associations.

However, as already described, the precise condi-
tions under which reconsolidation will occur or might
lead to extinction are under debate, and alternative
explanations have to be ruled out (Dunsmoor, Niv, Daw,
& Phelps, 2015). Also, these studies have focused mostly
on the effects of procedures on disrupting reconsolida-
tion or enhancing the effects of extinction in samples
with anxiety, whereas these procedures might work
differently for different populations. For example,
although a prediction error might be important for the
success of procedures using reconsolidation, there have
been studies that suggest that prediction error might
be impaired in depression because of symptoms of
anhedonia or reward system dysfunction (Beevers,
2005; Gradin et al., 2011), implying that the procedure
to create a mismatch may be different for anxious ver-
sus depressed patients.

It is possible that CBT procedures already lead to
the reactivation of dysfunctional memory structures and
subsequent change of memory (in contrast to the devel-
opment of a new memory) but that there are differences
between procedures (e.g., the presence of multiple
mismatches), between patients differing in learning
capacity, or between therapists differing in the ability
to formulate and retrieve the most relevant dysfunc-
tional memory structure or the ability to modulate
arousal. This may account for differences in memory
change versus (de)activation of memory structures and
subsequent outcome. The use and effects of the differ-
ent procedures on dysfunctional thinking in CBT for
depression have to be tested.

Procedure 3: should we modulate emotional arousal?
Early studies have shown that too little or too much
arousal leads to less efficient learning (Yerkes & Dodson,
1908), and more recent studies focused on the role of
emotional arousal in the success of psychotherapy (Lane
et al., 2015). Studies have shown that a sufficient amount
of emotional arousal might lead to better cognitive per-
formance (e.g., better declarative memory or executive
functioning; Bos, Schuijer, Lodestijn, Beckers, & Kindt,
2014; Kofman, Meiran, Greenberg, Balas, & Cohen, 2000;
Lambourne & Tomporowski, 2010), whereas too much
stress seems to impair memory (Salehi, Cordero, & Sandi,
2010). In addition, (a moderate amount of) heightened
arousal, as measured by both self-report or activity in
brain areas related to emotional reactivity, seems to pre-
dict the success of psychotherapies for depression (Carryer
& Greenberg, 2010; Ritchey et al., 2011; Siegle et al., 2000).
For example, an optimal frequency (.e., 25% of the ses-
sion) of high expressed emotional arousal was found to

relate to outcome during experiential therapy for depres-
sion (Carryer & Greenberg, 2010).

Although the role of emotion has always been rec-
ognized in CBT (Beck, 1971; Hofmann, Asmundson, &
Beck, 2013; Samoilov, 2000), it is not clear how emo-
tional arousal affects learning and outcome in CBT for
depression, and clear guidelines for how patients
should manage arousal in session or outside of the
session in regular CBT for depression are lacking
(Samoilov, 2000). One potential way to increase emo-
tional arousal in depressed patients is the use of expe-
riential procedures, such as the two-chair technique
(i.e., a technique drawn from Gestalt psychotherapy
that is often used in schema therapy, a therapy that
expands on CBT; Young, Klosko, Weishaar, & Temple,
2003), to help activate affect and incorporate it into
cognitive change work (Greenberg, 1979; Samoilov,
2000). Hayes and colleagues (2007) found that an expo-
sure-based CBT resulted in a transient worsening of
depressive symptoms (i.e., depression spikes) that was
related to more cognitive emotional processing. Also,
depression spikes were related to less depression at the
end of treatment when they occurred during the part
of treatment that actively focused on activating, explor-
ing, and questioning the thoughts, affect, behavior, and
somatic responses related to depression (Hayes et al.,
2007). These findings are in line with our findings that
CBT might be most useful for individuals who show
increased cognitive and emotional biases and higher
activity in the brain regions subserving emotional pro-
cessing (Burkhouse et al., 2016; Ritchey et al., 2011;
Siegle et al., 2006; Stange, MacNamara, Kennedy, et al.,
2017). Possibly, patients with increased cognitive and
emotional biases are better able than patients with
lower levels of cognitive and emotional biases in activat-
ing depressed feelings, leading to more depression
spikes, more exploration, and questioning of material
related to depression and subsequent better outcomes.

Nevertheless, a recent study showed that CBT that
included more emotion-focused procedures did not
lead to better outcomes compared with regular CBT
(Grosse Holtforth et al., 2017). In addition, in contrast
to patients with anxiety disorders, depressed patients
without anxiety showed an impaired ability to modulate
arousal-related cortical structures in the right hemi-
sphere (Moratti, Rubio, Campo, Keil, & Ortiz, 2008). This
suggests that among depressed patients who do not
suffer from anxiety, the challenge is to ensure that there
is enough emotional arousal in the session, instead of
preventing the occurrence of too much emotional
arousal. Studies in the field of anxiety have investigated
the role of fear as an indicator of learning during expo-
sure treatment and showed that it is not the reduction
of fear but the success of inhibitory learning (.e.,
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learning of new information that competes with the
original learning that is thought to be central to extinc-
tion) that mediates subsequent treatment success
(Craske et al., 2008). Although emotional arousal might
have been linked to better cognitive performance and
success in psychotherapy, it might thus not reflect
whether therapeutic learning took place, at least in the
context of exposure for anxiety. In addition, it is yet
unclear whether emotional arousal is (equally) impor-
tant for procedures focused on using reconsolidation
or extinction.

Procedure 4: adapt existing procedures by antici-
pating learning capacity. Multiple studies have tried
to enhance the effects of treatment by developing thera-
peutic procedures that improve patients’ cognitive func-
tioning (Baert, De Raedt, Schacht, & Koster, 2010; Lang,
Blackwell, Harmer, Davison, & Holmes, 2012; Lang, Moulds,
& Holmes, 2009; Lester, Mathews, Davison, Burgess, &
Yiend, 2011), but these cognitive procedures do not seem
to lead to better treatment success and might be even less
effective (Cristea, Kok, & Cuijpers, 2015). Therefore, a
better way to improve treatments might be to adapt exist-
ing therapeutic procedures to optimize learning. Harvey
and colleagues (2014) argued that deficits in cognitive
functioning might impair the degree to which patients
can incorporate, remember, and practice the content of
the therapy sessions and proposed different methods that
can be used to provide cognitive support within the ther-
apy session. For example, cue-based reminders appear to
enhance recall of new information or the transfer of
learning to other contexts, whereas increasing attention
might help patients to encode new information. More-
over, additional interventions integrated into CBT, on a
biological or a cognitive level (e.g., deep brain stimula-
tion or attention training), may help to deal with cogni-
tive biases and improve outcomes (Disner et al., 2011;
Wiers, Boffo, & Field, 2018). Even more interesting, a
recent small pilot study by Dong et al. (2017) suggested
that adding a memory-support intervention to cognitive
therapy might lead to better absolute recall, better abso-
lute treatment outcome, and lower rates of relapse and
recurrence, whereas one of our own experiments showed
that retrieval tests following sessions of problem-solving
therapy might lead to better recall of the sessions com-
pared with rehearsal of the session, but only in patients
with low scores on a working memory task (Bruijniks,
Sijbrandij & Huibers, 2019). Cognitive therapy versus
cognitive therapy integrated with memory support for
depression is currently being tested (Harvey et al., 2017).

Another way to optimize learning in existing treat-
ments might be to account for individual differences in
learning capacity. For example, patients with deficits in
executive functioning might benefit from cognitive sup-
port strategies that help them attend to or remember

the contents of the session (e.g., by reducing the length
of the session or increasing session frequency), whereas
patients with less activity in areas related to emotional
biases might benefit from strategies that benefit from
the reactivation of (emotional) memory structures or
activation of a sufficient amount of emotional arousal
that is necessary for changing, activating, or deactivat-
ing memory. In line with this suggestion, a recent study
pointed to the importance of individual differences by
showing that participants with better working memory
showed better fear extinction compared with those with
worse working memory (Stout et al., 2018). It might
also be beneficial for CBT to distinguish between indi-
vidual differences in memory structure(s) that maintain
the depression by measuring the idiosyncratic dysfunc-
tional beliefs of the patient and adapting CBT proce-
dures to this specific memory. For example, negative
autobiographical memory is strongly related to depres-
sion, which might influence the focus of cognitive
change procedures (Hankin et al., 2004; Kohler et al.,
2015; Taft, Resick, Watkins, & Panuzio, 2009). A high
percentage of depressed patients suffer from traumatic
memories (Campbell et al., 2007; Green et al., 20006),
and comorbid PTSD predicts worse outcomes through
1-year follow-up after CBT for depression (Green et al.,
2006) and higher suicide risk (Cougle, Resnick, &
Kilpatrick, 2009), and a history of childhood trauma has
been associated with a lack of success in treatment for
depressed patients (Nanni, Uher, & Danese, 2012) and
chronicity of depression (Wiersma et al., 2009). Thus,
for a subgroup of patients, it might be more efficient
to focus on traumatic memory instead of focusing on
the dysfunctional semantic structures. On the other
hand, patients without traumatic memory might benefit
from procedures that focus on changing other emo-
tional memories. Moreover, as previous studies have
related changes in different levels of cognitive change
(automatic negative thoughts, dysfunctional attitudes,
and core beliefs) in response to CBT (see pp. 228-229
in Garratt et al., 2007) but also suggested that these
constructs may change independently from each other
(Kwon & Oei, 1994, 2003; Whisman, Miller, Norman, &
Keitner, 1991; Zettle & Rains, 1989), it would be inter-
esting to find out whether the success of change of the
superficial versus the deeper structures of dysfunctional
thinking predicts the extent of remission and relapse
after CBT for depression.

Experimental research and upcoming
technologies

Experimental research. Unless we can conduct inde-
pendent manipulations of the purported mediator, we
can never know whether it was a true mechanism or
just a statistical mediator. Most of the studies that have
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investigated mechanisms of change within the context of
RCTs have measured potential mediators (proxy vari-
ables that statistically account for the relation between
the independent variable and the dependent variable) across
the course of treatment to better understand the underlying
causal processes (Lemmens et al., 2015; Lemmens, Muller,
Amtz, & Huibers, 2016; Quilty, McBride, & Bagby, 2008).
However, in the case of mediation, there are always three
possible explanations for covariation: (a) direct causality
(X->Y), (b) reverse causality (Y—X), and (c¢) third vari-
able causality (Z—X and Z—Y in the absence of any
direct causal link between X and Y). Thus, tests of media-
tion in the course of experimental trials can provide a
guide as to what “active” ingredients and “causal” mecha-
nisms to subject to further disconfirmation, but experi-
mental manipulation always gives more certainty than
pure statistical inference.

We believe that experimental research may benefit
CBT in at least three different ways. First, experimental
research can increase insight into the underlying causal
mechanisms of change by isolating therapeutic proce-
dures and investigating the direct effects of therapeutic
procedures on hypothesized treatment processes and
outcome (Bruijniks, Sijbrandij, Schlinkert, & Huibers,
2018). Future studies should isolate CBT procedures
described in Table 2 to investigate their direct effects
on treatment processes. An example would be to isolate
activity monitoring (i.e., a BA procedure) and measure
its direct effect on activation and reward processes
(self-report or measures of brain activity). In addition,
experimental studies should investigate the potential
for combining cognitive support procedures (Dong
et al., 2017), exposure-based procedures (Hayes et al.,
2007), or procedures focused on using reconsolidation
with CBT procedures and should investigate their
effects on change in CBT’s treatment processes and CBT
outcomes compared with regular CBT procedures.
Future studies should test whether different procedures
lead to change or deactivation of dysfunctional memory
structures. Also, studies should investigate the direct
effects of CBT procedures on cognitive or neurobiologi-
cal processes while controlling for (change in) depres-
sive symptoms (or the other way around: isolate or
manipulate cognitive processes to investigate their
effect on the effect of CBT procedures on CBT pro-
cesses). An example might be the manipulation of the
patient’s attention to CBT procedures.

Second, experimental research might help us to
investigate which procedures work for whom. In other
words, studies should focus on whether individual dif-
ferences in learning capacity moderate or predict the
effects of procedures on treatment processes and out-
come and whether different procedures might work
better for different subgroups of patients. Different
memory structures underlying the depression (i.e.,

traumatic, autobiographical, or semantic memory), or
profiles of learning capacity, might require a different
or another frequency of procedures to reach the same
levels of remission. Also, it might be that for patients
with few impairments in learning capacity, it may not
matter what you do, whereas for the ones who have
impairments in learning capacity, you need a treatment
with a specific effect to get them well (i.e., as was found
in relation to depression severity; Driessen, Cuijpers,
Hollon, & Dekker, 2010). Future research may test
whether CBT would benefit from a structured assessment
of the central memory structures or impairments in learn-
ing processes (i.e., learning capacity) before the start of
treatment and an individualized matching procedure
(from a personalized mental health perspective) that also
takes learning processes into account (DeRubeis to et al.,
2014; Huibers et al., 2015).

Third, an experimental design would be incredibly
suitable to investigate the conditions under which a
treatment is most optimal. Experimental studies should
find out whether different levels of (emotional) arousal
or session frequency can lead to differences in change
in treatment processes, under what circumstances CBT
procedures might lead to the deactivation or use of
reconsolidation when targeting memory structures, and
how we can make these procedures suitable for clinical
practice.

Upcoming technologies. Although experimental manip-
ulation seems to always give better confidence than statis-
tical inference, recent developments in statistical methods
have resulted in new ways to test the direction of causal
change or rule out potential third variable confounders as
alternative explanations for the relationship between the
mediator and the outcome. For example, advances in
structural equation modeling have pointed to the possi-
bility to model change in processes over time to predict
change in other processes or subsequent treatment out-
comes while also controlling for reverse causality (Grimm,
An, McArdle, Zonderman, & Resnick, 2012; Hamaker,
Kuiper, & Grasman, 2015; Lemmens et al., 2017). In these
models, comparisons of the strength of different param-
eters representing change from one variable to the other
or the fit of models that represent different causal rela-
tionships are used to determine causal predominance. To
gather multiple measurements of both the mediator and
outcome over time, studies should consider the use of
ecological momentary assessment (i.e., collecting data in
the “real” world with use of tablets, cellphones, or
watches) to collect a large amount of data in a short time
(Armey, Schatten, Haradhvala, & Miller, 2015; Connolly &
Alloy, 2017). In addition, studies pointed to the impor-
tance of disentangling the effects between (changes that
occur between individuals) versus within (changes that
happen within the individual) persons. More specifically,
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this distinction can be used to rule out potential third
variables (control for the stable between-person vari-
ance) when the main interest is to investigate causal rela-
tionships of change within persons (Falkenstrom, Finkel,
Sandell, Rubel, & Holmqvist, 2017; Hamaker et al., 2015) or
the separate roles of between versus within variance in pre-
dicting treatment outcomes (Sasso, Strunk, Braun, DeRubeis,
& Brotman, 2016; Zilcha-Mano, Lipsitz, & Errdzuriz, 2018;
Zilcha-Mano, Muran, Eubanks, Safran, & Winston, 2017).
However, the choice of different models or methods is
large and may depend on the specific research question.
In addition, studies that focus on ruling out reverse causal-
ity while also controlling for stable third variables have
been scarce and may still have to deal with statistical difficul-
ties that may complicate their interpretation (Falkenstrom
et al.,, 2017). Moreover, controlling for stable between-group
differences will not exclude the possibility of third variables
that vary over time (Sasso et al., 2016). Thus, these sophisti-
cated tests of mediation are promising for investigating
causal mechanisms of change in psychological treatments
but also need further development and have yet to be
widely adopted by process-outcome researchers.

Summary and Conclusions

We have reviewed major theories about causal mecha-
nisms in CBT for depression and investigated the role
of learning capacity in CBT for depression. First, we
concluded that although CBT is the predominant treat-
ment for depression and provides a clear model of
procedures, processes, and mechanisms of change, evi-
dence on its mechanistic structure is mixed and mostly
associational. Moreover, existing models do not provide
an explanation of why CBT works for some people and
not others. Second, available studies that show that
depression is accompanied by impairments in cognitive
and neurobiological learning processes that are related
to CBT procedures, CBT processes, and CBT outcomes
indicate that learning capacity might be related to CBT
success. We propose that learning capacity is an essential
element in the complex mechanism of change system in
CBT for depression, meaning that it moderates the rela-
tion between CBT procedures and processes and might
explain why therapeutic procedures lead to process
change and (long-term) treatment success in some but
not all patients. We integrated theory and literature relat-
ing to CBT and (therapeutic) learning and have proposed
how to advance future research aimed to improve the
outcomes of CBT for the depressed individual.
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