Cognitive Therapy and Research (2021) 45:841-847
https://doi.org/10.1007/510608-021-10249-x

EDITORIAL

=

Check for
updates

“Memories Warm You Up from the Inside. But They also Tear
You Apart”: Editorial for the Special Issue on Memory Training

for Emotional Disorders

E.S.Becker' - M.-A. Vanderhasselt? - E. H. W. Koster? - J. N. Vrijsen3*

Published online: 13 July 2021

© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Why Memory?
Personal Motivation: In Memoriam Gordon Bower

Memory has been my (Eni Becker’s) first scientific interest
(Becker et al., 1994), and it has kept its fascination for me.
Our memory is in a way our essence, defines and shapes us. I
find the idea fascinating that memory is our past, and as thus
is stable and reliable, while actually memory is quite change-
able, elusive even, and thus our past is changing all the time.
From the beginning I was interested in how memory might
impact mental health and psychopathology. Gordon Bower’s
theory on mood and memory (1981, 1987) was my scientific
starting point (and I was very lucky to have him as a sparring
partner, thank you Gordon), as it has been for many others.
How do emotion and information processing interact, and
what if there is more than an “emotion” if there is an emo-
tional disorder, a prolonged dysfunctional state?

Professional Motivation

We as guest editors of this special issue share many things
such as being behavioral scientists and psychologists, liv-
ing in the BeNeLux in Europe, and having a great sense
of humor. We also share, as Eni already denotes above, a
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fascination for memory. Why? Because memory is essential
for us as human beings. It is essential because it is such a big
part of our sense of ‘self’. In fact, philosopher John Locke
believed that a continuity of consciousness and memory
establishes the ‘self’ over time.

Early experiences shape our brain including the way
information is stored and the memories that follow from that.
New information is always processed in the light of existing
information networks, or, memories. As the quote used in
the title of this editorial states: “Memories Warm You Up
from the Inside. But They also Tear You Apart”. They drive
what we do and how we feel, both contributing to adaptive
healthy behavior and optimism but also resulting in sadness,
fear and destructive behavior. So memory is essential for
us as human beings because it shapes our personality and
our actions, it is the basis for learning and it is therefore
logical to look at alterations in memory function to explain
psychopathology. And this also means that influencing and
changing memory processes is probably essential for therapy
success. Memory is seen as crucial for us as human beings,
for our personality and our development, and the links to
dysfunctional behavior are obvious. It is however only rela-
tively recently that these issues have been considered by
contemporary theorists, and significant gaps remain in our
knowledge. Even more strikingly, at the moment, memory
does not play a significant role in psychotherapy, meaning
that very few interventions seem to target memory processes
directly and explicitly. This gap was the motivation and start-
ing point for this special issue on ‘Memory training for emo-
tional disorders’.

Memory Systems
When we think of memory, most of us think of personal mem-

ories: Warming reminiscence of the past or painful memories
of trauma, failure and shame. But the memory system is very
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complex, and it has a central role in information process-
ing that goes way beyond our personal memories. It can be
divided into three functional systems: The sensory register
(that is closely linked to attention and will not be part of this
special issue), working memory, and long-term-memory.

Long-term-memory encompasses our storage of knowl-
edge, procedural as well as episodic. Episodic long-term
memory contains what we generally refer to when we talk
about ‘memories’. We can bring previous episodes to con-
scious awareness, say the Christmas morning when we were
8 years old and finally got the remote control car we wanted
so badly. The episodic long term memory contains our
autobiographical memory as well as the semantic memory,
the latter being our more abstract knowledge of the world.
And procedural long-term memory is where we keep infor-
mation necessary for daily function, for example the knowl-
edge needed to drive a car. On a neural basis long-term-
memory is organized in three brain systems that acquire
information simultaneously and in parallel (McDonald et al.,
2004). The central structures of these three memory systems
are the hippocampus, responsible for the storage of episodic
memory, the amygdala for emotional memory, and the dorsal
striatum for habit forming. These brain systems are all part
of long-term-memory but do not really map with the theo-
retical entities of episodic and procedural memory. Although
they process information independently, the systems can
interact cooperatively or competitively. They all are linked
to circuits in the prefrontal cortex that are related to mental
control, and working memory processes, thus, connecting
working memory and long-term memory. Working memory
is our “mental workspace”, it defines how well we can keep
up goal directed behavior, concentrate, solve problems, but
it is also our “gate-way”’ to long-term storage (what will be
stored) or the entrance way of our memories (what will be
remembered). It is very closely linked to executive control,
and top-down regulation of emotional processes.

Episodic memory has been one of the first processes
linked to psychopathology, partly because traumatic memo-
ries already played an important part in Freud’s theory of
psychopathology (1916/1917). But even more so when it
became obvious that episodic memories are in part ‘con-
structed memories’, influenced by information networks
called ‘schemata’. The term was coined by Bartlett (1932),
who thought that people have general ideas, schemas, about
how things work and that these ideas organize and con-
struct their memories. Schemas are efficient and structure
our knowledge and experiences, but might also distort them,
making them fit with our preexisting assumptions and expe-
riences. This idea was taken up in Beck’s seminal cogni-
tive theory of depression (Beck, 1963, 1964). But although
schemata and automatic thoughts were at the very center
of this theory, and changing them is the goal of cognitive
therapy; memory processes were actually not detailed in this
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theory. This more theoretical and fundamental approach
was taken by Bower’s network theory (1981). But then this
theory was not related to psychopathology. Thus, Beck’s
theory more or less ignored the cognitive basics and Bower
in turn did ignore the clinical aspects. Luckily, both theories
spawned research into memory processes in psychopathol-
ogy. But it took a long time until these findings and theories
were translated into interventions.

Long-Term Memory and Emotional Disorders

There are some rather robust findings describing a central
role for memory processes in emotional disorders. There
is good evidence for a selective memory bias in depres-
sion, depressed participants showing ‘mood-congruent’
memory bias, meaning that negative episodic and/or auto-
biographical information gets recalled more efficiently and
frequently (Matt et al., 1992), although studies in youth have
more mixed results (Platt et al., 2017). A study of daughters
of depressed mothers tentatively supports a cognitive-vul-
nerability model of memory bias in youth (Asarnow et al.,
2014). The model proposed that biological (i.e. genetic)
predisposition with early learning experiences result in the
formation of depressotypic cognitive schemata, which when
activated would result in negative memory biases. Indeed, the
authors found that girls at familial risk of depression recalled
fewer positive words compared to girls without this familial
load. Anxiety also seems to be related to a better recall of
threat-related items (Coles & Heimberg, 2002; Mitte, 2008).
Mood-congruent recall and reduced accessibility of mood-
incongruent material may increase emotion regulation dif-
ficulties (Joormann & Stanton, 2016) and is associated with
attention and interpretation biases (Everaert et al., 2014), and
this way might enhance emotional problems.

Another robust finding is overgeneral (autobiographical)
memory in psychopathology; autobiographical memory rep-
resenting the intersection between memory, self, and social
processes. A review (Williams et al., 2007) suggested that
individuals with depression and post-traumatic stress disor-
der (PTSD), but also other psychological disorders, retrieve
overgeneral memories when attempting to retrieve memo-
ries of specific events. The authors conclude that the over-
generalization seems to stem from traumata and can have
effects on the retrieval of events that have nothing to do with
the trauma itself. The effects of this overgeneralization of
memory are rather severe: It is affecting a person’s problem-
solving ability and is a prediction of the course of disorders,
being associated with poorer outcome in depression, PTSD,
and a number of other conditions. It also diminishes coping
not only in face of serious threat but also in everyday life,
such as the birth of a child (Mackinger et al., 2000), and can
hamper the therapeutic process.
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Working Memory and Emotional Disorders

These were all examples of the role of long-term-memory
processes and psychopathology, but there is also working
memory (WM). Working memory is a limited capacity store
for retaining information for a brief period while performing
mental operations on that information. In that sense, one
can think of WM as a room with a certain volume through
which perception is linked to long-term memory, by pro-
cessing information and throwing certain information out
the window. Working memory is thus more than short-term
memory, because it is also the “place” where long-term
memories are being manipulated or brought back to life,
after which they are possibly stored again (reconsolida-
tion). WM is responsible for, among other things, directing
attention to relevant information, or suppressing irrelevant
information, and therefore is tantamount for multi-tasking,
and goal directed behavior. Stress and working memory
are quite clearly linked, and not surprisingly early child-
hood stress is associated with impaired working memory, in
clinical as well as healthy samples (Goodman et al., 2019).
Impaired WM means compromised cognitive control, dimin-
ishing goal-directed behavior, decision making or emotion
regulation. There are some specific theories looking at WM
and emotional disorders (e.g. Hertel, 1997; Isen, 1984;
Joormann, 2005; Linville, 1996). A review (Zetsche et al.,
2018) showed a possible association of working memory and
repetitive negative thinking (RNT) that does contribute to
the development of depression and GAD. Individuals with
high levels of RNT have the specific difficulty in discarding
no longer relevant material from working memory—more
specifically they have trouble with appropriately removing
negative cognitions and memories that were activated by
negative mood from working memory. These findings sup-
port current theories on the mechanisms underlying rumi-
nation, such as the impaired disengagement hypothesis by
Koster et al. (2011). In adults with a chronic diagnosis of
Anorexia Nervosa, the obsessive—compulsive rumination
tendencies are supposed to be supported by excessive and
rigid WM performance (Brooks et al., 2017). Thus, work-
ing memory function plays a crucial role in many different
disorders, certainly for their maintenance but probably also
for their development.

Memory as Treatment Target: Mechanistic
Approaches

Albeit memory—be it long-term or working memory—is
a huge determining part of our personality and plays an
essential role in psychopathology, it has not been fre-
quently directly targeted in treatment. One reason for

this might be that memory for a long time was seen as
a repository for our past, stable and truthful, and thus
not something that can be targeted directly and modi-
fied. This view changed in part because of a treatment
targeting memories, the ‘recovered memory treatment’
(Stocks, 1998). This treatment was aimed at helping per-
sons to recover memories of childhood abuse often by
means of hypnosis and hypnotic age regression, with the
intention of then treating the fallout of the trauma. But
the recovered memories were not always true: In 1997 a
woman sued her psychiatrist and their hospital for induc-
ing false memories, that led her to believe she had been
a priestess in a satanic cult. She won the lawsuit and
got more than 10 million dollars to recompense her. The
societal and especially the personal costs of the falsely
recovered memory, but also doubts about truthful memo-
ries about abuse, were (and still are) enormous. To bet-
ter understand those phenomena, intensive research was
conducted. One of the foremost scientists in the field is
Loftus, who was building on research in the mid-1970s,
where theorists increasingly stressed the reconstruc-
tive nature of memory. She showed that it is possible to
plant false memories (Loftus, 1997; Loftus & Bernstein,
2005). Creating false memories is a major threat but that
memory is changeable can also be seen as a chance: We
can ‘change’ our past, and thus, change the present and
possibly the future. This discovery finally led to treat-
ments that target memories directly.

Not surprisingly, the effort to develop interventions tar-
geting memory processes has primarily been on PTSD. On
the one hand PTSD is clearly linked to changes in cognitive
processes including memory (Brewin, 2001; Ehlers et al.,
2004), and on the other hand the idea to change the past is
especially attractive in this disorder. A paper by Phelps and
Hofmann (2019) starts, “If you could erase the worst day of
your life, would you do it?”. At the moment interventions
integrating memory-editing are being investigated. This
editing might be possible at initial storage, or consolida-
tion or re-storage after retrieval, or reconsolidation. In all of
those approaches single memories are usually targeted, like
a trauma, or a fear-learning experience. An example for tar-
geting consolidation is the usage of drugs, like propranolol,
to interfere with the storage of the trauma. So far the results
are rather mixed. There are also limits for the practical appli-
cation because most of the time no therapist is there while
a memory of a trauma is formed, while the actual trauma
is taking place. An alternative approach is strengthening
more ‘safe’/positive memories to support extinction learn-
ing (Quirk et al., 2010) or to ‘targeted memory reactivation’
(TMR), that aims at altering the reactivation of memories
to influence the strength of consolidation (Schouten et al.,
2017), but admittedly these treatments are all still in the
developmental stage.
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Targeting reconsolidation is in a way more promising,
since this means altering an already existing memory.
Reconsolidation provides a mechanism that may facili-
tate the ‘constructive’ nature of memory, by allowing the
memory to be updated with additional information that is
provided at the time of retrieval. Although we can modify
memories that way, clinical applications (Morina et al.,
2017) have not been studied much so far, or have not been
overly successful. Mostly we have some promising (Brunet
et al., 2008; Kindt & van Emmerik, 2016), but also diverse
studies on the matter (Wood et al., 2015, for an overview see,
Elsey & Kindt, 2017).

Another group of interventions is targeting memory with
the help of computerized training programs that aim to
directly target memory processes. These training types can
be aimed at working memory or long-term-memory pro-
cesses. To target working memory, tasks such as the Paced
Auditory Serial Addition Test (PASAT; Siegle et al., 2007)
or the N-Back (Jaeggi et al., 2008) are used to e.g. train
depressed patients’ cognitive capacities through down regu-
lating emotional responses, with an ultimate aim to relieve
emotional symptoms (Koster et al., 2017). To illustrate,
Siegle et al. (2007) showed that the dorsolateral prefrontal
cortex was engaged during the PASAT, in turn activating the
cognitive control network, reducing ruminative tendencies
and hence depressive symptoms.

There is admittedly an ongoing scientific dispute if work-
ing memory capacity and functioning, or cognitive control,
can be modified at all (Shipstead et al., 2012; Simons et al.,
2016), but here is a body of research indicating that intensive
training can have reliable effects on cognitive performance
on related tasks at behavioral and neural levels (see Au et al.,
2015; Klingberg, 2010). Even more importantly working
memory training can affect psychopathology. This has been
best researched in depression where a PASAT-based cogni-
tive control training is a promising intervention reducing
rumination and depressive symptoms, usually in studies
where the training was provided alongside treatment as
usual (Koster et al., 2017). Moreover, an increase in working
memory via neuromodulation of the prefrontal cortex (using
transcranial Direct Current Stimulation (tDCS)) has been
found to reduce momentary ruminative thinking in healthy
volunteers (Vanderhasselt et al., 2013), showing that work-
ing memory is a causal mechanism underlying rumination.

There are fewer studies targeting long-term-memory pro-
cesses and emotional memories, with the help of so-called
cognitive bias-modification programs, or CBM-Memory.
CBM-Memory is based on the notion that repeated retrieval
of positive information can counter the dysfunctional and
unhealthy ruminative thinking habit seen in depression vul-
nerable individuals. When approaching it from a schema
or network perspective (cf. Beck’s and Bower’s theories),
CBM-Memory strengthens positive information structures
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in the brain and thereby offers competition to the negative
schemas or networks responsible for depression. In CBM-
Memory, individuals are repeatedly prompted to retrieve
positive information (either learned words or autobiographi-
cal events) from memory (Hertel et al., 2017; Visser et al.,
2020; Vrijsen et al., 2016, 2019). The emotional memory
training is provided via a computer or smartphone, the latter
to optimize transfer to daily life. CBM-Memory is still in its
infancy, but may be promising as a future treatment add-on
or aftercare eHealth/mHealth tool.

Memory as Treatment Target: More
Conventional Treatment Approaches

There are also more conventional therapy approaches, such
as imagery rescripting (ImRs), competitive memory training
(COMET), or schema-therapy. Imagery rescripting tries to
modify the content of preexisting unpleasant memories into
more benign images or to use new positive images to rescript
negative schematic beliefs (Holmes et al., 2007). Usually
the negative, or traumatic memories are being brought up,
and are then changed with the help of vivid imagery. It is
possible (and assumed) that this also targets the memory
reconsolidation process, but this has not been studied yet.
A meta-analysis (Morina et al., 2017) concludes that ImRs
can significantly reduce psychological complaints among
individuals with different mental disorders. Most clinical
trials have been in PTSD and in Social anxiety disorders.
We do have evidence of the clinical use of this intervention,
but studies showing that memories were really changed are
scarce to non-existing, and we therefore cannot be sure of
the mechanisms involved.

Both COMET and Schema therapy target maladaptive
cognitive emotional networks underlying psychological
problems. COMET was developed by Korrelboom and col-
leagues (Korrelboom et al., 2009) and is a transdiagnostic
imagery training protocol aiming to teach how to feel (expe-
rientially) what is already known (intellectually), and to use
imagery to enhance positive self-esteem. Schema-therapy
was developed by Young et al. (2003). It follows a much
more general approach and has at its center the modifica-
tion of early maladaptive schemata. These are acquired in
childhood, when basic needs of the child are not met. These
schemata are supposedly memory-based and are the reason
for dysfunctional behavior, or suboptimal coping strategies.
Not the behavior but rather the schemata are targeted in
schema-therapy. In a way both treatment approaches build
on Beck’s theory of maladaptive schemata, but research pro-
viding proof for the exitance or malleability of schemata is
more or less non-existent. Even though the treatments show
promise in helping patients, as of now, we have hardly any
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proof for their theoretical basis or the supposed mechanisms
of change.

Innovation and Integration

What becomes clear from the overview provided here is that
although memory is essential for us as human beings (and
hey, also for other animals for that matter), and our actions
and emotions, interventions targeting memory processes
are underrepresented in clinical psychological research.
Especially in comparison to work on for example attention.
Specifically, the mechanistic approach to memory training
often lacks evidence for clinical relevance and conversely,
the mechanisms of change of the more conventional ther-
apeutic approaches are not well understood. So there are
well-studied interventions out there, without current clini-
cal application and clinical approaches with little scientific
evaluation of what happens during treatment. Moreover,
the different memory training approaches are currently not
integrated.

In this light it is important to note that few studies in
younger (children, adolescents) individuals have been con-
ducted. Besides the lack of a body of evidence of memory
training in younger samples, the understanding of the rela-
tion between memory and psychopathology in younger indi-
viduals is currently limited. This is a shame, because it can
inform about the etiology of emotional disorders.

A fairly recent research development is implementing
(neuro)biological strategies to modify memory processing
and content. This area of research is not covered in the cur-
rent special issue because other outlets focus on (neuro)biol-
ogy more. In the light of this special issue, it is good to note
that there are many innovative research initiatives directed
at augmentation (or interference) of memory processing
and memory training effects. This through for example the
administration of propranolol or transcranial Direct Cur-
rent Stimulation (tDCS), the application of Eye Movement
Desensitization and Reprocessing (EMDR) or other forms
of working memory load, and even initiatives to change
memory through sleep and physical activity/exercise.

In this special issue we present innovative work on mem-
ory training for (or: in the context of) emotional disorders,
by combining treatment outcome studies with experimental
work. This special issue starts with a review (Samide et al.)
of the available literature regarding the role of memory pro-
cesses in the field of emotion regulation. Subsequently, this
review consists of scientific studies on conventional treat-
ment and mechanistic approaches. As such, the effects of
cued retrieval training of autobiographical information in
students (Hertel et al.) are presented. The protocol of an
imagery rescripting and memory specificity training in ado-
lescents (Pile et al.), as well as an intervention on rescripting

painful memories in patients with social anxiety disorder
(Romano et al.) are also included in this special issue. The
effects of working memory training using non emotional
stimuli (PASAT) in healthy older adults (Vanderhasselt
et al.), high anxiety undergraduates (Van den Bergh et al.),
remitted depressed patients (Vervaeke and colleagues) and
currently depressed patients (Ferrari et al.) are investigated
on various outcome measures. Also, the effect of a com-
petitive memory training (COMET) on Attentional-Bias
is investigated in Post-Traumatic Stress Disorder among
cancer patients (Farahimanesh et al.). Moreover, objective
and subjective indices of performance during a visual work-
ing memory task reveal mechanistic insights in depressed
patients (Wood-Ross et al.). Somewhat relatedly, an emo-
tional working memory training yields neurocognitive and
worry symptoms improvement in high worrying individuals
(Lofti et al.). To highlight the importance of neural func-
tioning in memory training, the causal modulation of affec-
tive learning using tDCS of the prefrontal cortex has also
been included in this special issue (Overman and colleagues
2020). By providing this up-to-date overview of the field of
memory training, we hope to stimulate future integration
of training- and treatment approaches, possibly resulting in
optimized treatment outcomes for emotional disorders.
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