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A deficit in the ability to retrieve specific autobiographical memories, referred to as reduced
autobiographical memory specificity (rAMS), is considered to be a transdiagnostic vulnerability factor.
Since 2009 one intervention called Memory Specificity Training (MeST), has repeatedly been been
shown to successfully remediate rAMS. In some examinations, concomitant effects of MeST on related
psychological processes such as rumination and hopelessness, and on symptoms of depression and
posttraumatic stress disorder, are found as well. More efficacy research is needed. However,
interventions that work in research do not always translate to clinical practices and as such, there is also
a need for research which examines how to implement MeST. In addition, in recent years the need for
other methods of delivery and training clinicians became more prevalent in clinical psychology. The
goal of this dissertation was to explore the fit of MeST in clinical practices and to train clinicians in
MeST whilst keeping its core mechanism of increasing memory specificity intact. This dissertation also
explored a new computerized individualized method of delivery called c-MeST.
The first chapter of this dissertation introduces key concepts such as autobiographical memory,
rAMS and MeST. Second, relevant trends in clinical psychology that formed the context in which this
dissertation occurred, are described. Chapters 2 and 3 focus on the transportability of MeST. In Chapter
2, results are presented showing that MeST was transportable to clinical settings, such that it was feasible
for clinicians involved and MeST continued to be as effective in improving memory specificity as it is
in research settings. Chapter 3 presents results on how MeST was implemented in clinical practices
using a web-based self-directed training protocol. When using this protocol, trainers showed fidelity to
the protocol, MeST kept its core mechanism intact, and attitudes of stakeholders (psychiatrists,
psychologists, nurses and therapists) and users towards MeST were generally positive.
In Chapters 4, 5 and 6 three studies examining c-MeST are presented. The study designs varied: A
multiple baseline across participants design with a follow-up of 3 months in 20 participants with a
history of depression (Chapter 4); an observational before-after design with a follow-up of 1 month in
21 healthy older adults (Chapter 5); and, an experimental before-after case study with a follow-up of 1
month in 1 person with rapid cycling bipolar disorder type 1 (Chapter 6). In all three studies, memory
specificity increased from pre-intervention to the follow-up assessment, showing that c-MeST can
indeed improve memory specificity. However, no impact on secondary measures such as rumination,
problem solving or depressive symptomatology was found, probably because of a floor effect in related
processes and symptoms in Chapters 4 and 5 and the presence of a hypomanic phase at baseline in
Chapter 6.
All results and limitations are summarized in Chapter 7. This dissertation is concluded with
suggestions for future research for interventions derived from basic science in an era of process-based
clinical psychology.
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Effectiviteit, disseminatie en implementatie van de Geheugenspecificiteitstraining (MeST)
Een verminderde specificiteit van het autobiografisch geheugen, reduced autobiographical memory
specificity (rAMS) genoemd, wordt beschouwd als een transdiagnostische kwetsbaarheidsfactor. Sinds
2009 werd herhaaldelijk aangetoond dat een interventie gericht op het remediëren van rAMS, genaamd
Memory Specificity Training (MeST), inderdaad leidt tot verbetering van rAMS. Sommige van deze
studies tonen ook een positief effect van MeST op geassocieerde psychologische processen zoals
rumineren of hopeloosheid, en op depressieve symptomen en posttraumatische stress. Meer
effectiviteitsonderzoek is nodig. Maar interventies zijn niet altijd vertaalbaar van onderzoek naar de
klinische praktijk en er is dus nood aan implementatieonderzoek over MeST. Bovendien is in de
afgelopen jaren de noodzaak duidelijk geworden aan nieuwe manieren om behandelingen aan te bieden
en om clinici te trainen. Het doel van dit doctoraat was om te onderzoeken of en hoe MeST paste in
klinische settings en hoe clinici te trainen in MeST terwijl het werkingsmechanisme behouden bleef, d.i.
het verbeteren van geheugenspecificiteit. Dit proefschrift verkent daarnaast ook een nieuwe
geautomatiseerde geïndividualiseerde online versie van de training, c-MeST genaamd.
Het eerste inleidende hoofdstuk introduceert een aantal cruciale concepten zoals het autobiografisch
geheugen, rAMS en MeST. Ook relevante trends in klinische psychologie worden beschreven die mee
de context van dit doctoraatstraject vormden. Hoofdstukken 2 en 3 gaan over de transportability van
MeST. Hoofdstuk 2 bespreekt een studie waarin MeST werd aangepast aan klinische settings zodat het
uitvoerbaar bleef voor de betrokken clinici en zodat MeST even effectief bleef in het verbeteren van
geheugenspecificiteit als in eerder onderzoek. Hoofdstuk 3 betreft de resultaten van hoe MeST
geïmplementeerd werd in klinische settings met een online zelfstudie trainingsprotocol. In de settings
die dit protocol gebruikten, bleken de trainers trouw aan het protocol, bleef het kernmechanisme van
MeST intact, en waren de attitudes van de teams (psychiaters, psychologen, verpleegkundigen en
therapeuten) en patiënten over MeST (overwegend) positief.
Hoofdstukken 4, 5 en 6 bevatten drie studies over c-MeST. De designs van de drie studies
verschilden: een multiple baseline across participants design met een follow-up van 3 maanden bij 20
personen met een verleden van depressie(s) (Hoofdstuk 4); een observationele voor-na-studie met een
follow-up van 1 maand bij 21 gezonde ouderen (Hoofdstuk 5); en een experimentele voor-na case study
met een follow-up van 1 maand bij 1 persoon met een rapid cycling bipolaire stoornis type 1 (Hoofdstuk
6). In alle drie de studies steeg geheugenspecificiteit van pre-interventie tot follow-up. Er werd echter
geen impact op secundaire maten vastgesteld zoals voor rumineren, probleemoplossende vaardigheden
of depressieve symptomen, waarschijnlijk door een bodemeffect in Hoofdstukken 4 en 5 en de
aanwezigheid van een hypomane fase tijdens de baseline in Hoofdstuk 6.
Resultaten en beperkingen van alle studies worden samengevat in Hoofdstuk 7. Besloten wordt met
suggesties voor toekomstig onderzoek voor interventies afkomstig uit fundamenteel onderzoek in een
tijdperk van procesgerichte klinische psychologie.
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Chapter 1: General Introduction
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Chapter 1: General Introduction
1. Introduction Outline
The focus of this dissertation is the effectiveness, dissemination and implementation of Memory
Specificity Training (MeST). I will start the introductory chapter by defining the key concepts and topics
that are central to the topic: autobiographical memory, reduced autobiographical memory specificity
(rAMS, in the literature also referred to as overgeneral autobiographical memory or OGM), how rAMS
is typically assessed, why rAMS is a clinically relevant process, how it might be ameliorated through
MeST, and previous examinations of MeST.
Second, relevant trends in clinical psychology in the last two to three decades are described: the
development, dissemination and use of empirically supported treatments, implementation science, the
search for other methods of delivery besides traditional psychotherapy to scale up availability of
psychological interventions, and the trend towards process-based thinking. Third, I will briefly describe
how limited the impact of these international trends was on how clinical services operated in Belgium,
which was the context in which the studies of this dissertation took place. Fourth and last, I will address
how these first three parts are linked to the subsequent chapters of this dissertation.
2. Remediating Reduced Autobiographical Memory Specificity: Central Concepts
Autobiographical Memory
How the memory of people works has been the topic of discussion for centuries (Squire, 2004). An
often used distinction between memory functions is that between declarative memory, defined as the
capacity for conscious recollection about facts and events, and nondeclarative memory, such as
procedural memory, priming and perceptual learning, simple classical conditioning and non-associative
learning (Squire, 2004). Continuing on this distinction, declarative memory can again be subdivided
between semantic memory, facts about the world, and episodic memory, the capacity to re-experience
an event in the context in which it originally occurred (Tulving, 1983).
However, autobiographical memory does not perfectly overlap with either of these components and
is in itself a research domain. Autobiographical memory contains both episodic as well as semantic
aspects; mental representations of events from one’s past high in sensory-perceptual detail (episodic
memories), and more generic conceptual information about the self (semantic) (e.g., see Raes, Hermans,
Williams, & Eelen, 2007). When one retrieves an autobiographical memory, a process assumed to be
goal-directed (Conway, Singer, & Tagini, 2004), mental traces of past events and related semantic
knowledge are shaped into mental representations. This approach to autobiographical memory is
described in more detail in the Self-Memory System (Conway & Pleydell-Pearce, 2000; Conway, Singer,
& Tagini, 2004).
Autobiographical memory is considered central to human functioning as it helps a person to have a
sense of self, to be oriented in the world, and to pursue goals while using problem solving skills
2
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previously used (Williams et al., 2007). Autobiographical memory also plays an important role in social
functioning, as in the sharing of personal memories for the purpose of building and maintaining
relationships.
Reduced Autobiographical Memory Specificity
The autobiographical memories people retrieve can be categorized regarding their content, imagery,
emotional intensity and level of detail. It is assumed that autobiographical knowledge is organized in a
hierarchical way: from broad lifetime periods to general events to event specific knowledge that make
up particular episodic memories (Conway & Pleydell-Pearce, 2000). As an event is more specific, it is
assumed to include greater sensory-perceptual details.
However, people vary in the skill of retrieving specific autobiographical memories. A specific
memory is defined by it referring to an event which the person has experienced, occurred once and lasted
shorter than a day. For example when given the cue word bicycle the memory ‘when I got a yellow
BMX for my 6th birthday’ can be considered a specific memory. That people vary in their abilities to
retrieve specific memories was first observed by Williams and Broadbent (1986) in suicidal patients.
The CaR-FA-X model (Williams, 2006) sums up three mechanisms which can disrupt the top-down
search from broad general knowledge to specific episodic memories: Capture and Rumination (when
conceptual self-relevant information activates ruminative processes and thus captures cognitive
resources and disrupting the search down the hierarchy), Functional Avoidance (when the retrieval of
specific memories is passively avoided to regulate negative affect), and impaired eXecutive Control
(when deficits in executive resources limit the ability to conduct a successful retrieval search).
Autobiographical Memory Test
As autobiographical memory is a multifaceted construct, a variety of methods have been used to
study it (Griffith et al., 2012). The most frequently used method to assess the specificity with which one
retrieves autobiographical memories is the Autobiographical Memory Test (AMT; Williams &
Broadbent, 1986). Cue words are presented and participants are asked to retrieve a specific
autobiographical memory that this cue word reminds them of. For example, a participant may report a
memory such as ‘a while ago when we had a barbecue’ in response to a cue word, happy. This memory
reflects a specific event that happened once, and thus, is coded as a specific memory. Non-specific
memories are coded as extended when the memory refers to an event that lasts longer than one day (‘our
holiday in France’), as categoric when the memory refers to a class of generic events (‘every time we
have a BBQ), as semantic associations when the answer provided shows general semantic information
but is not a personal memory (‘happy is smiling‘), and omissions (or no responses).
The AMT is administered in a variety of ways: written or orally, with a varying amount of cue
words, with cue words of different valences (mostly a combination of positive and negative ones), in-
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person or online, with or without a time limit per cue, and with explicit specificity instructions or without
(i.e., minimal instructions variant). For an overview of psychometric and methodological issues in the
measurement of autobiographical memory specificity, see Griffith et al. (2012). Throughout this thesis,
two versions of the AMT that are commonly administered are used: an in-person verbal AMT with a
time limit of 60 seconds, and a written online version without a time limit. Both include the same
instructions, and the main index or ‘end score’ used for both, in line with most examinations of MeST
(Barry, Sze, & Raes, 2019), is the number of specific memories retrieved.
Why rAMS Matters and its Transdiagnostic Nature
Most research on rAMS focuses on its link with depression. While the CaR-FA-X model (Williams,
2006) provides an explanation for how the retrieval of specific autobiographical memories can be
disrupted, it cannot directly explain why rAMS is a clinically interesting phenomenon. It is assumed
that rAMS, through the three CaR-FA-X pathways (and through the interaction between or a
combination of pathways), leads to depressive symptoms, both directly and via intermediate
psychological processes. In depression the psychological processes in question are problem-solving
(Arie, Apter, Orbach, Yefet, & Zalzman, 2008), rumination (Raes et al., 2006), less exposure to past
negative experiences due to the affect-regulating function of rAMS which is reinforced in the short run
but may induce inflexible coping in the long run (Debeer et al., 2012), and hopelessness (Arie et al.,
2008; Raes, Williams, & Hermans, 2009). The latter can be explained by the constructive episodic
simulation hypothesis, which states that similar episodic processes are responsible for the retrieval of
past memories and the construction and simulation of hypothetical events (Schacter & Addis, 2007),
and thus when people show a deficit in generating scenarios for the future this can lead to more
hopelessness.
Results go further than merely correlational studies; rAMS predicted depressive symptomatology
above and beyond depressive symptoms (Sumner, Griffith, & Mineka, 2010) and depressive and PTSD
symptoms after recent trauma (Kleim & Ehlers, 2008). The psychological processes linking rAMS with
symptomatology are of course found in several forms of psychopathology, and thus it is no surprise that
rAMS is observed in unipolar depression (Farina, Barry, Damme, van Hie, & Raes, 2018; van Vreeswijk
& de Wilde, 2004), bipolar disorder (Young, Bodurka, & Drevets, 2016), post-traumatic stress disorder
(PTSD; Ono, Devilly, & Shum, 2016), eating disorders (Dalgleish et al., 2003) and schizophrenia
(Barry, Del Rey, & Ricarte, 2019). rAMS is also associated with aging (Wilson & Gregory, 2017). The
results above lead to the conclusion that rAMS can be regarded as a transdiagnostic vulnerability factor.
Remediating rAMS with Memory Specificity Training (MeST)
2.5.1. Content of MeST
In 2009, Raes, Williams, and Hermans (2009) published a seminal study on the first attempt to
remediate rAMS using Memory Specificity Training (MeST) in a group of inpatients with depressive
4
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symptomatology. Since then a variety of episodic memory-based trainings for the treatment of mood,
anxiety and stress-related disorders have been developed and examined (for an overview, see Hitchcock,
Werner-Seidler, Blackwell, & Dalgleish, 2017), but this dissertation focuses on the MeST ‘formula’ of
memory training to improve memory specificity.
The core component of MeST resembles the logic of the AMT (Williams & Broadbent, 1986). In
MeST, participants receive a variety of exercises in which they are presented with cue words and are
instructed to retrieve specific autobiographical memories. Exercises are completed during the sessions
and as homework assignments. In addition to exercises with cue words, a second type of specificity
exercise asks participants (in the evening) to write down one or two memories for the past day (with no
cue words given). After retrieving a specific memory, participants are encouraged to retrieve further
sensory-perceptual and contextual details for the specific moment, by the trainer, through group
interaction or by the instructions in the homework assignment.
In the original MeST protocol (Raes, Williams, et al., 2009) the degree of difficulty increases
throughout the training by (1) increasing the amount of exercises per session, (2) changing the valence
of the cue words (negative cue words are introduced in Session 3) and (3) by adding more complex
exercises in later stages of the training. Session 1 mainly focuses on psychoeducation. Three main
memory problems linked to depression are explained: memory problems due to attention deficits, a bias
towards negative memories, and rAMS. Participants are told that rAMS can be considered as a
vulnerability factor for depression, and that training can remediate rAMS to some extent. After
illustrating the training by completing two exercises in group, a first homework assignment is introduced
which asks participants (1) to review the psychoeducation part, (2) to think of and write down a specific
memory for 10 (positive and neutral) words, and (3) to write down one specific memory for the past
day, at the end of each day.
In Session 2, after briefly repeating the psychoeducation, the homework assignments are reviewed
and discussed. Next some exercises are completed together in group, whereby participants need to think
of 2 memories for each cue word. The homework assignment consists of (1) writing down 2 memories
for each of 10 (neutral and positive) cue words, and (2) writing down 2 memories of the day each day.
Session 3 has a similar structure, but the exercises are now offered as word pairs of two opposing words
(e.g., handy vs clumsy). The homework assignment contains (1) 2 memories for each of 10 words
(neutral, positive but also negative) and (2) writing down 2 memories of the day each day.
In the last session, after evaluating the homework assignments, psychoeducation on the STOPmodel (or HALT-model in Dutch) is introduced. The aim here is that participants learn to notice when
they are overgeneralizing: (1) signal to themselves when they are thinking overgenerally, (2) trying to
return to the specific event that prompted the overgeneral thinking, (3) obtain and generate specific
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details about that event as much as possible, and as a last step (4) try to find an opposite example.
Following the STOP-part, some more exercises with word pairs are given.
Following the first test of this MeST-protocol (Raes et al., 2009) subsequent studies further tested
the efficacy of this and variants of the original MeST-protocol. Dalgleish et al. (2014) added a fifth
session. Participants are additionally asked to practice the STOP-model (introduced in Session 4) in
between Sessions 4 and 5. Two other new elements that were added are a revision and take home
messages in the last session, and homework exercises to provide the opportunity to train after the last
session. The rationale for these adaptions was that participants needed more exercises.
2.5.2. Efficacy of MeST
At the start of this PhD-trajectory, in 2014, the evidence base for MeST was limited. The first
(uncontrolled) trial of MeST (Raes et al., 2009) showed promising results; MeST improved memory
specificity and ameliorated a number of associated cognitive processes (improvements in problem
solving, rumination and hopelessness) in 10 depressed female inpatients. At the time, another
uncontrolled clinical trial on MeST in 26 depressed outpatients was conducted, showing an increase in
memory specificity and a decrease in depressive symptoms (Eigenhuis, Seldenrijk, Schaik, Raes, &
Oppen, 2017). A randomized controlled pilot trial of MeST versus a no-treatment control in 23 bereaved,
depressed Afghani teenagers in Iran (Neshat-Doost et al., 2013) also showed an increase in memory
specificity compared with wait-list controls. The effects of MeST on depressive symptoms were delayed
in this study such that there was no group difference by post-intervention assessment but for MeST
participants’ symptoms continued to improve after treatment and were significantly lower than controls
by two month follow-up assessment. Similar effects on memory specificity and the symptoms of
emotional disorders have been found amongst people with PTSD when MeST (N = 12) has been
compared with a waitlist control (N = 12) (Moradi et al., 2014). In addition, two examinations of similar
specificity training programmes in schizophrenia were conducted, showing that remediating rAMS was
a promising intervention (Blairy et al., 2008; Ricarte, Hernández-Viadel, Latorre, & Ros, 2012).
Since the start of this PhD-project in 2014, additional examinations of MeST have been published.
Maxwell et al. (2016) compared MeST (n = 8) to a comparative intervention called cognitive processing
therapy (CPT; n = 8) which focused on the processing of traumatic events in a group of participants with
PTSD. Both interventions improved memory specificity and impacted PTSD symptoms, depressive
symptoms and global functioning. MeST only required half the dosage, though. Celano et al. (2017)
found that in comparison to a telephone-based positive psychology intervention (n = 32), a cognitionfocused control intervention similar to MeST (n = 33) was associated with greater improvements in
hopelessness, depression, suicidal ideation, optimism and gratitude at 6 but not 12 weeks. A clusterrandomized controlled platform pilot trial investigating MeST relative to Psychoeducation and
Supportive Counselling (PSC) for Major Depressive Disorder (N = 62) showed improvement in memory
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specificity at post-intervention and follow-up for the MeST-group relative to the PSC (Werner-Seidler
et al., 2018). A reduction in both groups in depressive symptoms was found at a 3-month follow-up. In
older adults two attempts to remediate rAMS with interventions similar to MeST generated promising
results: one comparing two interventions (MeST; n = 22 and life review; n = 22) with a control group
(n= 22) in healthy older adults (Leahy, Ridout, Mushtaq, & Holland, 2017), and one in depressed older
adults (N = 43) randomly assigned to life review based on autobiographical retrieval or to no treatment
(Serrano, Latorre, Gatz, & Montanes, 2004). In both studies memory specificity increased following
MeST, but did not last in the study using a follow-up (Leahy et al., 2017). In one study an impact on
depressive symptoms, hopelessness, life satisfaction was found (Serrano et al., 2004), no impact on
secondary measures was found in the other (Leahy et al., 2017).
MeST was also translated to an online version for a proof of concept study with participants showing
rAMS in which computerized Memory Specificity Training (c-MeST) improved rAMS (n = 37) and this
effect was maintained at two week follow-up, compared to a no-training control group (n = 22) (Takano,
Moriya, & Raes, 2017). For a recent meta-analysis and review of the efficacy of MeST in emotional
disorders, see Barry, Sze, and Raes (2019).
3. Relevant international trends in Clinical Psychology
This part focuses on parallel trends emerging in clinical psychology in the run-up to, and during, the
PhD-trajectory that resulted in this dissertation, within which all studies took place between 2014 and
2018. The trends described below hopefully provide insight in the context in which the further
development of MeST took place.
Trend 1: Dissemination and Implementation of Empirically Supported Treatments
3.1.1. Empirically Supported Treatments and its hierarchy of evidence
Over the last two to three decades, and especially since the start of a task force created by the Society
of Clinical Psychology in the US (Task Force on Promotion and Dissemination of Psychological
Procedures, 1995), the development of specific treatment manuals impacted Clinical Psychology and
related health disciplines worldwide (Tolin, McKay, Forman, Klonsky, & Thombs, 2015). Efficacy
studies improved in quality, often using randomized clinical trials (RCTs) and manualized
psychotherapy protocols, and were mostly aimed at specific conditions using diagnostic criteria (e.g.,
those listed in the Diagnostic and Statistical Manual of Mental Disorders). This trend led to an increase
in the evidence base for a number of treatments, referred to as Empirically Supported Treatments or
ESTs (Chambless & Hollon, 1998). According to Keijssers (2015) around the start of the studies of this
dissertation, empirically supported treatments existed for around 40 conditions, which would be suitable
for 70% for all patients in mental health care.
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A logical next or associated step was to develop standards for synthesizing evidence using
standardized criteria, as is done by several institutions such as the National Institute of Clinical
Excellence (NICE) standard in the United Kingdom.
3.1.2. The need for active implementation
Subsequent to the development of ESTs came the sobering realization that merely developing and
listing effective interventions does not result in all patients receiving the treatments as intended. A more
effortful attempt to disseminate and implement ESTs was needed. Fairburn and Wilson (2013) define
dissemination as the transmission of information about a treatment, such as its nature, effectiveness
indications and characteristics. Implementation is defined as the adoption and use of the treatment in
clinical settings. Different stakeholders can contribute to the active implementation of ESTs, such as
countries, states and developers of ESTs (Mchugh, Barlow, & Kathryn, 2010). One important aspect of
implementation, is that clinicians are expected to execute the EST as intended, which has led to more
attention to the concept of fidelity (of adherence) to protocols (e.g., Karlin et al., 2018). The questioning
of fidelity is of course also linked to the question of how to train trainers. One possible route is, for
example, to compare different ways of training clinicians in how to deliver an EST (Dimeff et al., 2009),
and how to incorporate online training (Fairburn & Cooper, 2011; Herschell, Kolko, Baumann, & Davis,
2010) to increase fidelity to ESTs. Unfortunately, implementation research has made clear that when
ESTs are implemented in routine clinical practices, the effectiveness of interventions decreases (Shafran
et al., 2009). This discrepancy between efficacy in controlled studies and effectiveness in routine
practices was coined the implementation cliff (Weisz, Ng, & Bearman, 2014) or voltage drop (Strosahl
& Robinson, 2018). One way to approach this discrepancy is to consider efficacy and effectiveness
research as two separate research domains: one with an emphasis on internal validity (efficacy research)
and one with an emphasis on external validity (effectiveness research) (Weisz et al., 2014), both of
which require different strategies.
Weisz, Yi Ng and Bearman (2014) separate dissemination and implementation science (DIS) from
practice (DIP) and describe several challenges that define the relationship between DIS and DIP. The
authors describe ‘goal tensions and the implementation limbo’ as one of the main concerns, in which
time and financial pressures faced by stakeholders implementing interventions into settings can lead to
what the authors call “implementation limbo – the how low can you go? approach” (Weisz et al., 2014,
p. 60). For example, when no evidence is provided that investing in training and supervision is required
to deliver an intervention with fidelity to the protocol, why not reduce such costs to the absolute
minimum?
With the domain of dissemination and implementation studies growing, not only in Clinical
Psychology but in health care in general, Damschroder et al. (2009) provide an overarching typology of
constructs: the Consolidated Framework For Implementation Research (CFIR). The CFIR-framework
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lists constructs in five domains: characteristics of the intervention, the inner setting, the outer setting,
individuals involved, and the implementation process itself. An example of the inner setting is how the
organization of settings impact the effectiveness of interventions (Clark, 2018). However, the
framework does not include implementation outcomes. Other authors propose possible outcomes whilst
explicitly distinguishing between implementation, service, and client outcomes (Proctor et al., 2011).
Figure 1 shows both lists of constructs to give an idea of all possible research topics in dissemination
and implementation science.
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Figure 1. Consolidated Framework for Implementation Research (Damschroder et al., 2009), and
Outcome Measures as Described by Proctor et al. (2011)
Trend 2: The Realization that Implementation of ESTs Alone Does not Suffice
Unfortunately, the further development of ESTs and its dissemination and implementation has not
led to a sufficiently satisfying solution for the enormous need for treatment of psychological problems.
Kazdin and Blase (2011) state that using the current predominant model of delivery for most ESTs, i.e.,
one-to-one face-to-face therapy, will probably never be sufficiently scalable as an answer to all needs.
The authors list several potential alternatives to deliver treatments, such as Web-based alternatives, selfhelp, and opportunities for non-professionals. Similar strategies are suggested by Fairburn and Patel
(2014): increasing the number of therapists, promoting program-led treatments such as online self-help
modules or guided self-help. Another important approach is the topic of prevention, in which an
interesting distinction can be made between universal (aimed at the general population), selective (aimed
at high-risk groups who have not yet developed a mental disorder) and indicated (aimed at individuals
who have some symptoms but do not meet diagnostic criteria) prevention (Holmes et al., 2018).
Trend 3: Towards a Process-Based Approach
As researchers aim to increase the effectiveness of ESTs, one suggested route is to use more
personalized treatments (Craske, 2018) and not linking treatments to syndromes but aiming at
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psychological processes, sometimes referred to as vulnerability factors or (ideally transdiagnostic)
processes. For example, Hayes et al. (2018) describe this trend as an evolution from protocols for
syndromes to process-based therapy and sum up the problematic assumptions of the research into ESTs,
such as the overlap between protocols and the lack of treatment specificity. The authors describe the
process-based therapy approach as “focused on how to best target and change core biopsychosocial
processes in specific situations for given goals with given clients” (Hayes et al., 2018, p. 40). Another
similar development is the Research Domain Criteria (R-DoC), an alternative approach to studying
psychiatric disorders (McKay & Tolin, 2017).
In the run-up to the developments described above, transdiagnostic approaches were already being
developed based on the EST-logic, for example, the unified protocol for transdiagnostic treatment of
emotional disorders (Barlow et al., 2017), the MATCH protocol to target anxiety disorders, depression
and disruptive behavior in children aged 8 to 13 years (Weisz et al., 2012), a transdiagnostic cognitivebehavioral therapy protocol for patients with eating disorders (Fairburn & Wilson, 2013), or the
Acceptance and Commitment Therapy approach to psychopathology (Hayes, Strosahl, & Wilson, 1999).
Parallel to the evolutions in treatment protocols, experimental psychopathology research kept its
focus on mechanisms underlying psychopathology (Holmes et al., 2018). With the trends described
above one could expect that treatments derived from basic science can take up a more prominent role in
an era of process-based thinking. In the Lancet Psychiatry Commission on psychological treatments
research in tomorrow’s science opportunities for advancements are described (Holmes et al., 2018).
However, caution is required when it comes to the evaluation of the effectiveness of interventions
derived from experimental psychology such as the potentially overhyped effect of (cognitive) bias
modification training (i.e. interventions aimed at modifying cognitive biases in information processing,
such as selective attention and interpretation, in order to alleviate anxiety and depressive
symptomatology) (Cristea, 2018).
The trend towards treatments targeting processes comes with similar challenges as the ESTmovement, such as how to train trainers, as well as specific challenges, such as how to design and
implement modularized interventions (Chorpita, Daleiden, & Weisz, 2005; Strosahl & Robinson, 2018)
and knowing about the optimal dose-effect of a module (Strosahl & Robinson, 2018). Modularity is
described by Chorpita et al. (2005) in terms of four key properties: partial decomposability (the notion
that a complex system can at least partially be subdivided into meaningful functional units), proper
functioning (the operation of each module is expected to produce the intended result), standardized
interfaces (the modules within the design fit together in logical fashion) and information hiding (or
encapsulation, which means you do not need to know about other modules to complete one).
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4. The Context in Belgium at the Start of this PhD
Most of the trends described above took place in countries such as the United States of America,
Canada, United Kingdom, the Netherlands, and Scandinavian countries. But for Belgium in 2014 at the
start of this PhD-project, most of these trends went unnoticed, and to a large extent still do in 2019. In
Belgium there is no central organization listing the evidence for different ESTs, and no central
organization is actively disseminating the knowledge of ESTs on the treatment of psychopathology in
adults. No data is available on how many patients receive evidence-based care, and ESTs do not take up
a central role in the training of clinicians. No accreditation for psychologists is installed, which results
in more uncertainty about if and how psychologists are being updated on the evidence base of treatments.
5. Dissertation Outline
In 2014, at the start of this PhD-project, MeST could not be considered a syndrome-based
empirically supported treatment, nor an evidence-based process-based intervention. Although some
examinations do compare MeST to other treatments (Maxwell et al., 2016; Werner-Seidler et al., 2018),
MeST can probably be better considered an add-on treatment to ESTs (for example in an inpatient
therapy program), or a treatment aimed at one specific psychological process and thus as a modularized
part of a personalized treatment, or prevention.
However, the process-based modularized approach also requires the same research questions as
protocols for syndromes, but the question is when to examine the dissemination and implementation of
interventions derived from experimental psychology. The feasibility of these interventions might differ
from interventions with a clinical tradition. For this PhD-project, based in a research tradition of
experimental research in the Centre for the Psychology of Learning and Experimental Psychopathology
and part of the Centre for Excellence – Generalization in Health and Psychopathology project, the goal
was to explore and prepare for the dissemination and implementation of MeST in its early stage of
development. This project can best be understood as an examination of to what extent researchers on
the side of the development of an intervention can take responsibility to maximize the chances that their
intervention succeeds in the clinical world or in the context of prevention. The goal was that results from
this project could also inform future examinations of the efficacy of MeST as well as future attempts to
disseminate and implement psychological interventions and train trainers to deliver these interventions.
Chapters 2 and 3 question the feasibility of MeST in the context of routine clinical practices in
Belgium. Chapter 2 focuses on transportability: To what extent could adaptations be made to the MeST
protocol to optimize the fit with clinical practices, and did the working mechanism of increasing memory
specificity survive this transportation? In Chapter 3 the examination of training clinicians with a Webbased self-directed training protocol is presented. The research question was whether training clinicians
via this training tool would lead to a correct use of MeST (fidelity), while keeping its core mechanism
intact (effectiveness) and being feasible for stakeholders and users (feasibility).
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Chapters 4, 5 and 6 focus on an automated computerized version of Memory Specificity Training
(c-MEST), building on the first study examining c-MeST by Takano et al. (2017). These studies
examined the impact of c-MeST on rAMS and related processes and symptoms in people with a history
of depression (Chapter 4, using a multiple baseline across participants design), in healthy older adults
(Chapter 5, using a pre/post observational design) and in one patient with rapid cycling bipolar disorder
type 1 (Chapter 6, using an experimental case study). Conclusions, limitations and a roadmap for future
interventions derived from basic science in an era of process-based interventions are presented in
Chapter 7.
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1. Abstract
Background: Accumulating evidence shows that a cognitive factor associated with a worsening of
depressive symptoms amongst people with and without diagnoses of depression – reduced
Autobiographical Memory (rAMS) – can be ameliorated by a group cognitive training protocol referred
to as Memory Specificity Training (MeST). When transporting interventions such as MeST from
research to routine clinical practices (RCPs), modifications are inevitable, with potentially a decrease in
effectiveness, so called voltage drop. We examined the transportability of MeST to RCPs as an add-on
to treatment as usual with depressed in- and out- patients.
Methods: We examined whether 1) MeST was adaptable to local needs of RCPs by implementing
MeST in a joint decision-making process (in which program developers and trainers jointly decided on
the format of MeST) in seven Belgian RCPs 2) without losing its effect on rAMS. The effectiveness of
MeST was measured by pre- and post- intervention measurements of memory specificity.
Results: Adaptations were made to the MeST protocol to optimize the fit with RCPs. Local needs of
RCPs were met by dismantling MeST into different subparts. By dismantling it in this way, we were
able to address several challenges raised by clinicians. In particular, multidisciplinary teams could divide
the workload across different team members and, for the open version of MeST, the intervention could
be offered continuously with tailored dosing per patient. Both closed and open versions of MeST, with
or without peripheral components, and delivered by health professionals with different backgrounds,
resulted in a significant increase in memory specificity for depressed in- and out- patients in RCPs.
Conclusions: MeST is shown to be a transportable and adaptable add-on intervention which effectively
maintains its core mechanism when delivered in RCPs.
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2. Background
Although multiple empirically supported treatments are available (Tolin, Mckay, Forman, Klonsky,
& Thombs, 2015), recent studies suggest that the effects of existing psychotherapies for depression may
be smaller than first thought and may be overestimated (Cuijpers, Karyotaki, Reijnders, & Ebert, 2018).
Two routes have been suggested by which the efficacy of treatments might be improved: linking
particular mechanisms with specific interventions (Craske, 2018) and improving the implementation of
interventions (Shafran et al., 2009). The current study takes both of these approaches and examines the
transportability of an add-on intervention derived from experimental research targeting one specific
cognitive factor: difficulty retrieving specific, personal memories of events lasting less than a day. This
phenomenon is referred to as reduced Autobiographical Memory Specificity (rAMS) or Overgeneral
Autobiographical Memory (OGM; Williams et al., 2007). rAMS is regarded as clinically relevant due
to its association with a range of maladaptive psychological processes and outcomes, for example
increases in repetitive negative thinking (Nolen-Hoeksema, 2000; Starr & Davila, 2012), hopelessness
(Arie, Apter, Orbach, Yefet, & Zalzman, 2008; Evans, Williams, O’loughlin, & Howells, 1992) and
problem solving deficits (Arie et al., 2008; Goddard, Dritschel, & Burton, 1996; Raes et al., 2005;
Sutherland & Bryant, 2008). Through its effects on these intervening outcomes rAMS is considered to
be an enduring trait of depression (Hermans et al., 2008; Sumner, Griffith, & Mineka, 2010; Williams
et al., 2007).
Given its contribution to depression, rAMS is a promising phenomenon to target with an
intervention. To that end, Memory Specificity Training (MeST) was developed and was initially tested
in an uncontrolled clinical trial in depressed people (Raes, Williams, & Hermans, 2009). MeST was
found to lead to an increase in memory specificity and improvements in associated cognitive processes
(problem solving, rumination and hopelessness) in 10 depressed female inpatients. Although many
existing MeST trials have methodological limitations and do not always show positive effects on
symptomatology, subsequent investigations with MeST have shown positive results indicating that
memory specificity is modifiable and such modification in turn affects the symptoms of emotional
disorders and other cognitive processes (such as rumination) that mediate the association between rAMS
and emotional disorder (Eigenhuis, Seldenrijk, Schaik, Raes, & Oppen, 2017; Maxwell et al., 2016;
Moradi et al., 2014; Neshat-Doost et al., 2012; Werner-Seidler et al., 2018).
As evidence accumulates in research contexts, the question of whether MeST is transportable to
routine clinical practice (RCP) arises. In this context, we refer to RCPs as clinical settings with less
resources than those involved in research and in which the principle care providers are health
professionals with a variety of professional backgrounds, often with a higher clinical load, and less
expert supervision than might be the case in research settings (Shafran et al., 2009). Transportability (or
transferability) can be defined as “the degree to which treatments that demonstrate efficacy in controlled
research designs can be utilized in [non-research] settings with similar benefit” (McHugh, Murray, &
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Barlow, 2009, p. 946). In this study we operationalize transportability of MeST as being adaptable to
local needs of RCPs whilst achieving similar benefit in increasing memory specificity as the original
research-based MeST program.
When transporting interventions such as MeST from research to RCPs, modifications are inevitable,
with potentially negative consequences for the effectiveness of the intervention, so called voltage drop
(Chambers, Glasgow, & Stange, 2013). As possible modifications to interventions during
implementation can vary in many ways, Stirman and colleagues (Stirman, Miller, Toder, & Calloway,
2013) designed a system for classifying such modifications, based on five questions: (a) by whom are
modifications made; (b) what is modified (content, context or training and evaluation); (c) at what level
of delivery were modifications made (e.g., individual patient level, hospital level, …); (d) if context
modifications are made, to which part are they made (format, setting, personnel, population); and, (e)
what is the nature of the content modifications? For the current study, our main focus as researchers
mainly involved in efficacy research was which modifications to the intervention (MeST) were needed,
with the goal of evaluating the transportability of MeST for all future implementations made by settings
or implementation researchers. For this to be the case, we implemented MeST in a variety of contexts:
with inpatients and outpatients, general and psychiatric hospitals, MeST being part of a full therapy
schedule or not, and with different age groups (adults and older adults).
As we focused on adaptations made to MeST, the domain Characteristics of the intervention of the
Consolidated Framework For Implementation Research (CFIR) (Damschroder et al., 2009) offered a
useful list of constructs to be considered during the dissemination and implementation of the program.
The other four domains (Inner Setting, Outer Setting, Individuals involved and the Implementation
Process) are less under the influence of researchers involved in efficacy research, but were nonetheless
important given their potential impact on other aspects of the implementation process. The eight
constructs of the CFIR domain Characteristics of the Intervention are Intervention Source, Evidence
Strength and Quality, Relative Advantage, Adaptability, Trialability, Complexity, Design Quality and
Cost (definitions can be found in Table 1).
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Table 1
Eight Constructs of the Characteristics of the Intervention of the Consolidated Framework for
Implementation Research (CFIR; Damschroder et al., 2009, “Results”, para 2-8).
Construct

Definition

Intervention
Source

“Perception of key stakeholders about whether the intervention is externally or
internally developed” (…) “The legitimacy of the source may also influence
implementation”

Evidence Strength
and Quality

“Stakeholders' perceptions of the quality and validity of evidence supporting
the belief that the intervention will have desired outcomes”

Relative
Advantage

“Stakeholders' perception of the advantage of implementing the intervention
versus an alternative solution”

Adaptability

“The degree to which an intervention can be adapted, tailored, refined, or
reinvented to meet local needs”

Trialability

“The ability to test the intervention on a small scale in the organization and to
be able to reverse course if warranted”

Complexity

“Perceived difficulty of implementation, reflected by duration, scope,
radicalness, disruptiveness, centrality and intricacy and number of steps
required to implement”

Design Quality

“Perceived excellence in how the intervention is bundled, presented and
assembled”

Costs

“Costs of the intervention and costs associated with implementing that
intervention, including investment, supply, and opportunity costs”

Of these constructs, Adaptability fits our research question the most – that is, to what degree is the
MeST protocol adaptable to RCPs. An extra distinction for this construct is made between ‘Core
Components’, the essential elements of the intervention, and ‘Adaptable Periphery’, the non-essential
and modifiable elements of the intervention package. The core component of MeST is the retrieval of
specific memories and providing details of those memories by answering follow-up questions,
conducted during sessions and as home work assignments. However, MeST also includes several
secondary components which make up its adaptable periphery, such as psycho-education regarding
memory problems linked to depression and a psycho-education and exercises on a model (STOP-model)
to notice overgeneral thinking. In total, participants are offered 104 cue word exercises in this version
of MeST. In subsequent studies a fifth (Dalgleish et al., 2014; Eigenhuis et al., 2017) and sixth (Maxwell
et al., 2016) session were introduced. An implicit assumption underlying these adaptions is that more
exercises are required, although this assumption has not been tested.
Other broader characteristics of the training are that a) MeST happens in group, b) with a trainer
and c) exercises are increasingly more challenging. In the original MeST, the degree of difficulty
increased throughout the training by increasing the amount of exercises per session, by changing the
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valence of the cue words (negative cue words are introduced in Session 3) and by adding more complex
exercises later in the training. The internal logic of MeST is that greater practice in retrieving specific
memories will be associated with greater improvement in rAMS.
In searching for the right balance between fidelity to the core component of an intervention and
adaptability to RCP, Backer (2001) proposed six steps to maintain this balance. Following these steps,
the present investigation adapts MeST according to the local needs of five Belgian RCPs. The two first
steps, identifying and understanding the theory base behind the program (Step 1) and locating core
components of the program (Step 2), are clear for MeST as it is a theory driven intervention emerging
from the basic science of rAMS. Other steps, involve addressing fidelity/adaptation concerns amongst
clinicians (Step 3), consulting with the intervention developer if needed (Step 4), and consulting each
organization involved in the implementation (Step 5). An implementation plan based on these inputs
and experiences of settings can then be developed (Step 6). This present investigation follows this
stepped process of joint decision-making between program developers and trainers for each RCP setting.
In summary, we examined the adaptability of MeST by implementing it in several clinical settings,
conducting adaptations based on local needs of RCPs in different contexts, and examined whether these
adapted versions continued to target the core mechanism of MeST, reduced memory specificity.
Adaptability was examined by checking if local needs which arose during implementation were met,
measured in terms of anecdotal feedback given by local clinicians, while examining if adapted versions
of MeST still influenced the core mechanism by increasing memory specificity from pre- to postintervention (quantitative evaluation). Failure to meet local needs through the adaptation process would
mean that MeST had limited adaptability. If local needs were successfully met but the adapted version
failed to improve memory specificity, then MeST’s adaptability would be limited and an evaluation of
MeST’s core mechanism would be needed. If local needs were successfully met and the adapted versions
demonstrated a significant improvement in memory specificity then this would support the conclusion
that MeST possessed high adaptability.
3. Methods
Participants – Settings and Patients
Before this project started, one residential psychiatric hospital already implemented MeST on its
own initiative. This setting was included in the present study and feedback on the implementation
process of this setting at the start of this study had an important influence on how the basic protocol was
adapted. The other participating settings were one outpatient treatment setting affiliated with the
University of the first and last author, two outpatient and one inpatient psychiatric setting both of which
were part of a general hospital, and three inpatient wards of residential psychiatric hospitals. The settings
and participating patients of each setting are described in Table 2.
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Measures
Autobiographical Memory Specificity. Autobiographical Memory Specificity was measured preand post- training using two sets of cues of an oral version of the Autobiographical Memory Test (AMT)
(Williams & Broadbent, 1986). Patients were orally instructed to retrieve a specific memory for each of
ten cue words (five positive, five negative) presented. The instructions included that the memory needed
to be specific, happened once and lasted shorter than a day but did not have to be an important event.
Within the instructions, after examples of specific and non-specific responses were given, a practice trial
with three cue words with feedback took place. Throughout the test non-specific and unclear answers
were followed with prompts until patients succeeded in retrieving a specific answer or until one minute
passed. The AMT was scored as the number of first answers that were coded as specific.
Depressive symptomatology. Settings were offered the possibility to measure self-reported
depressive symptomatology pre- and post- intervention with the Patient Health Questionnaire 9 (PHQ9) (Kroenke, Spitzer, Williams, & Löwe, 2010) or the Beck Depression Inventory II (BDI-II) (Beck,
Steer, & Brown, 1996; van der Does, 2002). The PHQ-9 contains nine items of depressive symptoms
which refers to DSM-IV depression diagnostic criteria and other leading Major Depressive Disorder
symptoms. Scores can vary from 0 to 27. The BDI-II assesses severity of depressive symptoms and
consists of 21 questions, scores vary from 0 to 63. For both the PHQ-9 and BDI-II patients are asked to
mark the statements that best describe how they felt during the past 2 weeks. Both questionnaires have
shown good internal consistency with Cronbach’s alphas ranging from .86 to .89 for PHQ-9 (Kroenke,
Spitzer, & Williams, 2001) and from 0.83 to 0.96 for the BDI-II (Wang & Gorenstein, 2013).
Rumination. The Ruminative Response Scale – Brooding subscale (RRS-Brooding) (Raes,
Schoofs, et al., 2009; Treynor, Gonzalez, & Nolen-Hoeksema, 2003) is a self-report questionnaire
consisting of five items, part of the 22 items of the Ruminative Response Scale (Nolen-hoeksema &
Morrow, 1991), measuring brooding. The items on the brooding factor are considered to measure the
maladaptive coping of passively comparing one’s situation with some unachieved standard. Patients are
asked to report how frequently they tend to think of certain thoughts on a 1 (almost never) to 4 (always)
scale. Scores vary from 5 to 20. Internal consistency is considered acceptable, with a Cronbach’s alpha
of .76 (Griffith & Raes, 2015).
Memory Specificity Training (MeST). Original materials and guidelines from the first MeST
study (Raes, Williams, et al., 2009) were used. Session 1 of MeST focuses on psycho-education
regarding memory problems linked to depression. Three main memory problems are described: reduced
levels of concentration, a bias in retrieving mainly negative memories and rAMS. It is explained to
participants, within a group setting, that only rAMS can be considered as a risk factor for depression
and that training can remediate rAMS to some extent. After this psycho-education, two specificity
exercises are conducted within the group. Exercises consist of a presented cue word after which
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participants are encouraged to retrieve a specific memory and as many details as possible. After each
participant writes down their memory, participants help each other with becoming more specific by
asking for more details. The session ends by introducing a homework assignment: to re-read the psychoeducation, to write down one specific memory for each of ten (positive & neutral) words and to write
down one memory of the day at the end of each day.
In Session 2, after briefly repeating the psycho-education, homework assignments are discussed.
Next, some exercises are conducted together within the group wherein participants need to retrieve two
memories for one cue word. Homework assignments after this session consist of writing down two
memories for each of ten (neutral & positive) cue words and writing down two memories of the day
each day.
Session 3 has a similar structure but the exercises now offer word pairs of two opposing valences
(e.g., skilful and clumsy). The homework assignment contains two memories for each of ten words
(neutral, positive but also negative) and writing down two memories of the day each day. In the fourth
and last session, after evaluating the homework assignments, a psycho-education on the STOP-model is
given. The aim here is that participants learn to notice when they are overgeneralizing by: signalling to
themselves when they are thinking at an overgeneral level; trying to think back to the specific event that
prompted the overgeneral thinking; to obtain and generate specific details about that event as much as
possible; and, as a last step, try to find an opposite example. After this, some more exercises with
opposing cue words are conducted
In subsequent studies a fifth (Eigenhuis et al., 2017; Dalgleish et al., 2014) and sixth session
(Maxwell et al., 2016) were introduced where participants were invited to conduct exercises based on
the STOP-model; they were instructed to think back and write down when they were thinking at an
overgeneral level, describe which specific event prompted the overgeneral thinking (as detailed as
possible) and come up with and write down an opposite example (a specific moment that would not fit
the overgeneral thought and as a result would add nuance to that overgeneral thought). Two other new
elements were added: a revision and take-home-message in the last session and in the last session
homework exercises are provided so participants can continue to train further.
To adapt MeST to Routine Clinical Practices, the six variations of specificity exercises (for example,
one memory for one cue word, or two memories for a word pair) were converted to six different
instruction forms, creating the opportunity for patients and trainers to choose together how many
exercises they wish to conduct and to choose the level of difficulty of each homework assignments (e.g.,
two memories for one cue being more difficult than one memory per cue). All possible cue words were
put in a list so that combinations between instructions forms and cue words could be made.
Other measures. Settings were invited to keep track of the amount of sessions and exercises
completed per participant.
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Procedure
The first author first ran MeST in a setting affiliated with KU Leuven (setting 1), for which
participants were recruited via the newsletter (e-mail) of the setting and via an e-mail to clinical
psychologists in the region. This training was framed as a study on the transportability of MeST and
was offered free of charge. Settings 3 and 5 contacted the last author asking for information about new
developments in treating depression, after which they were invited to participate in this study. Setting 4
and 6 showed interest in participating after hearing about the study from setting 3 and 5. Setting 7
showed interest in participating after hearing about the study from the first author. In a next step, the
first author visited these settings and presented the principles of MeST in a team meeting. From there
on, a joint decision-making process was initiated between program developers and trainers, and
adjustments were made to the protocol. Decisions about how and when to start the training where made
by phone and e-mail. The first author conducted the first one to three assessments of participants and
first one to three sessions in settings 2 to 7, while trainers of the settings co-operated and were able to
continue the assessment and MeST independently. In most cases, the trainers of settings conducted some
assessments and sessions in the presence of the first author, so that feedback was provided. All
participants were patients who were assigned to the therapy program of each setting, except for setting
1 where patients exclusively participated in MeST.
For each patient involved, a pre-intervention measurement of rAMS was conducted after which
patients were invited to participate in MeST. In setting 2 MeST was already running but no pre- and
post- intervention measurements of memory specificity were being conducted. To be included in this
study, setting 2 started using pre- and post- intervention measurements and Informed Consent forms.
We advised settings to only include patients who experienced rAMS, which was operationalized as
recall of fewer than 70% specific memories, relative to the total number of cue words in the AMT. Also,
settings were instructed to counterbalance the two cue sets (AMT A and AMT B) between pre- and postintervention measurement. The study received institutional ethical approval of the Social and Societal
Ethics Committee of the University of Leuven and all patients filled out and signed an Informed Consent
form.
4. Results
Evaluation of the Feasibility of MeST and Adaptations Made
4.1.1. Challenges for the implementation of MeST
First, we report findings based on anecdotal feedback about the challenges faced whilst
implementing MeST in RCPs and the adaptations that were made. In setting 2 MeST was already
implemented at the setting’s own initiative and feedback on the implementation process of this setting
at the start of this study had an important influence on how the basic protocol was adapted. This feedback
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from the various settings regarding the challenges of delivering MeST fell within several themes 1) the
nature of treatment within settings where patients are constantly transitioning through the services; 2)
dosage; 3) patient motivation; and, 4) the nature of treatment delivery by multidisciplinary teams.
The first and probably most important factor that arose during the implementation phase was the
continuous admission and discharge of patients. In research protocols the training is offered in a closed
format with a fixed set of sessions, but this format was regarded as impractical for some RCPs. Patients
are admitted and dismissed continuously in hospitals, so the risk of dropout or not being able to
participate in MeST was high.
Second, questions of dosage were raised. It was unclear to RCPs and to us as program developers
how much training was necessary within each setting. According to the clinicians involved, four sessions
were considered as too limited as most patients did not conduct ‘sufficient’ homework assignments.
Also, the number of exercises per and between sessions was considered too demanding. We concluded,
based on the received feedback, that the amount of exercises within the original MeST program was
hard to achieve for patients in most RCPs.
This was associated with the third challenge; the motivation of patients in RCPs. Patients in RCPs
conducted fewer exercises and settings reported that patients were not motivated to conduct the
recommended amount of exercises. Patients in RCPs did not consciously choose which therapy program
they participated in (in comparison to participants engaging in typical research studies) and are often
included in a more challenging therapy program (of more hours a day, compared to studies in which
participants only received MeST).
The fourth challenge (which can be regarded as an opportunity as well) was the multidisciplinary
nature of all RCPs (with the exception of the university-aligned centre, setting 1). In setting 2 at the start
of this project, for example, homework assignments of inpatients were not followed up by other team
members because they were insufficiently informed about the content of the training.
4.1.2. Adaptations of MeST
To answer the given four challenges, we dismantled MeST into different subparts. One benefit of
dismantling MeST was that different components could be conducted by different team members, which
makes the burden of implementing MeST for such multidisciplinary settings less challenging. Table 3
shows in which parts the MeST protocol was dismantled and how tasks were divided over different
disciplines with different professional and educational backgrounds. Dismantling MeST in different
settings resulted in two different forms of MeST; the closed version similar to the research protocol, and
an open version in which patients were able to join and stop the training whenever they wished to and
in which each participants received tailored homework exercises.
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4.1.3. An open version of MeST - advantages and disadvantages
Advantages of the open version experienced by RCPs can be summed up as a) more tailored to
individual patient needs and the constraints of a given setting; b) less risk of drop-out; c) increased
possibility of installing MeST as a continuous part of a therapy program by which more patients could
be trained in future; d) greater ease of getting back involved in the training if a patient dropped out; e)
the STOP-session could be repeated more often than would otherwise be the case in the normal research
protocol, so patients were offered more opportunities to generalize the trained skill.
Disadvantages of the open version were that a) clinicians felt that patients completed fewer
exercises; b) the dropping in and out of patients created a less safe environment to share personal
memories; c) making it tailored to each patient demanded more effort for therapists in deciding what,
and how many, homework assignments to assign, preparing the sessions practically (printing materials)
and discussing homework assignments as patients conducted different exercises, d) having an endless
continuous cycle of similar sessions risked being monotonous for the therapist. Another advantage of
having two versions of MeST available to RCPs was that settings could first try out a closed version,
after which switching to an open version was a possibility, which increased Trialability (CFIR-construct,
see Table 1) of MeST.
4.1.4. Feedback of the settings
Settings also gave broader feedback on MeST and its implementation in RCP settings. Clinicians
raised issues regarding the inclusion criteria. MeST is an add-on intervention targeting a risk factor.
However, the reality in the timeframe of this study in Belgium was that most settings applied a general
diagnosis-treatment model in organizing health care. Running a time-consuming pre-intervention
measurement of a risk factor for each patient and designing tailor-made therapy programs for each
patient was not compatible with the RCPs involved at the time of the study. The AMT was experienced
as time consuming by trainers.
Settings also reported that the (emotional) cue words for the pre-intervention AMT measurement
were upsetting some patients. Although MeST started with neutral cue-words, the AMT did not. Some
trainers said that this reduced patients’ motivations for participants in the study. There were also
problems using an informed consent form. Due to the experimental stage MeST was in while this project
ran we had to get participants’ consent. For some patients the fact that for one session of their therapy
program they needed to sign such a form was confusing.
A consequence of our assessment of rAMS prior to MeST, and thus excluding patients who did not
meet the threshold criterion, was that not all patients could (or should) participate. In combination with
the constant transitioning of patients plus some patients who did not want to start after conducting the
AMT, some settings struggled to include enough participants to consider it worth the time investment.
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As a result, some settings decided to deviate from the recommended eligibility criterion throughout the
implementation process.
Trainers also fed back that cue-words were sometimes too difficult for the given patient population,
and the take-home message was often perceived as too complex. The length of a session in the closed
version was a fifth concern raised by trainers. Some trainers considered 60 minutes too short to complete
enough exercises. A sixth concern was that the STOP-model was difficult to train and challenging to
understand for patients. This resulted in setting 3 excluding the STOP-model during the study.
In conclusion, the main needs of RCPs were met by the adaptations made, however, several
additional challenges remain.
Quantitative Analysis of MeST’s Effects
Second, we report quantitative data regarding the impact of the training on the core mechanism of
MeST and on depressive symptomatology and rumination. The results on depressive symptomatology
and rumination should be interpreted with caution as only setting 1 offered patients MeST exclusively;
all other settings offered MeST as part of a full time therapeutic program. Reductions in depressive
symptoms and rumination are given as an indication of the improvement in the symptomatology of the
participants. The relations with dose and amount of exercises completed were also examined.
4.2.1. Descriptive statistics: eligibility, sessions and exercises completed
Due to the fact that some settings chose to deviate from the recommended inclusion criterion, these
criterion varied between settings between a) no criterion, b) scoring less or equal to 70% on memory
specificity within the AMT, or c) scoring less than 70% (as recommended). In sum, pre- and postintervention measurement data was available for 121 patients (Table 2; 52.8% of participants). Some
settings collected data on how many sessions and exercises patients conducted; between 1 and 11
sessions with a mean of 20 exercises (SD = 12.21) completed. Table 4 describes for each setting how
many patients’ data were collected, and the minimum, maximum, mean and standard deviations of the
amount of sessions they participated in and exercises they completed.
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Table 4
For Four Settings and in Total: Sessions Participated and Exercises Completed
Setting

1

2

3

4

Total

Number of patients for whom number of
sessions is known

5

6

97

34

142

Minimum number of sessions

5

3

1

1

1.00

Maximum number of sessions

5

10

8

11

11.00

M (SD)

5.00
(0.00)
/

5.50
(2.35)
6

5.42
(2.42)
34

5.94
(2.63)
33

5.54
(2.42)
73

Minimum number of exercises

/

5.00

.00

2.00

.00

Maximum number of exercises

/

76.00

36.00

35.00

76.00

M (SD)

/

36.33
(23.37)

21.53
(9.58)

15.33
(8.98)

19.95
(12.21)

Number of patients for whom number of
completed exercises is known:

4.2.2. Core mechanism: increasing memory specificity
The adapted versions of MeST were associated with effectively increasing memory specificity in
each setting, with the exception of one setting which only provided pre- and post- intervention
measurements of two participants. Table 5 shows results for each setting, and the overall results across
settings. Mean scores (n =121) increased significantly from 4.76 (SD = 2.07) at pre-intervention to 7.46
(SD = 2.03) at post-intervention, t(120) = 12.96; p < .001. Using a mean of pre-post difference scores
and a 95% CI using a pooled SD of pre-intervention scores this results in a mean difference of 2.70,
95% CI [1.90 – 3.50].
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To exclude the possibility that a decrease in depressive symptoms explained the increase in memory
specificity, a repeated measures ANCOVA was run, using standardized residual change scores of
depressive symptoms as a covariate. Changes in memory specificity remained significant even after
controlling for changes in depressive symptoms, F(1, 17) = 45.08, p < .001 for 19 participants whose
PHQ-9 change scores were available; and F(1, 17) = 44.58, p < .001 for 19 participants whose BDI II
change scores were available. Participants’ memory specificity improved from pre- to post-intervention
and this was independent of any changes in depressive symptoms.
4.2.3. Dose-effect relation
No significant association was found between the amount of exercises completed and the size of
the increase in memory specificity between pre- and post- measurement (n = 54, r = .16, CI 95% [-.11 .41], p = .24).
4.2.4. Depressive Symptoms and Rumination
When all settings were considered together, overall participants showed a significant decrease in
self-reported depressive symptoms and rumination from pre- to post- intervention (Table 6). It is of note
that in setting 1, in which the group patients received MeST as a stand-alone intervention (n = 5), no
significant impact of MeST of each of the measures was found (see Table 6). For the 14 participants for
which rumination (RRS-Brooding) and memory specificity data were available, contrary to our
expectations, standardized residual change scores for rumination and specificity across treatment did
not correlate significantly (r = -.02, CI 95% [-.54 .52], p = .95).
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5. Discussion
MeST is a group training protocol which targets a risk factor associated with depression, reduced
autobiographical memory specificity. Research to-date suggests that MeST may hold promise as an
intervention within depression. In particular, MeST ameliorates rAMS and affects associated symptoms
and psychological processes (Eigenhuis et al., 2017; Raes, Williams, et al., 2009; Werner-Seidler et al.,
2018). However, until now, MeST has been confined to research settings and for its potential clinical
utility to be realized, it is critical to demonstrate that it has comparable effects when transported to
routine clinical practices where depressed patients in the community would typically access treatment.
The goal of this study was to evaluate and develop the transportability of MeST by implementing MeST
in, and adapting MeST to, diverse clinical settings. The main focus was on finding a balance between
fidelity to the core of MeST and adapting the characteristics of the intervention to the needs of RCPs.
The results of this study show that MeST is adaptable to the local needs of RCPs while still being
effective in increasing memory specificity. As an answer to the four main challenges that arose during
implementation (patients constantly transitioning through the services, dosage, patient motivation and
multidisciplinary nature of RCPs), dismantling MeST into different subparts created several
opportunities. First, different team members were able to take up different parts of the MeST procedure.
MeST was administered in different settings by trainers with different professional backgrounds (nurses,
occupational therapists, clinical psychologists). Second, an open version was created that enabled
continuous provision even when participants missed treatment sessions or dropped out for extended
periods. Third, an open version offered patients the possibility to train at their own pace, and dosage
could be tailored to each patient. Offering the core concepts of a treatment in a free standing treatment
session – modularizing – is considered as one of the steps forward in the roadmap to adapting ESTs
successfully according to Strosahl and Robinson (Strosahl & Robinson, 2018).
Our quantitative analyses showed that all adaptations of MeST increased memory specificity
significantly, suggesting that adapted versions are still effective in modifying the core mechanism.
Comparing the current effect (a mean difference of 2.70 on the AMT, 95% CI [1.90– 3.50]) with a
previous study with high internal validity which used the same inclusion criterion (Werner-Seidler et
al., 2018) in which participants increased from a mean of 5.2 (SE = 0.4) to a mean of 8.0 (SE = 0.4),
shows that the adaptations made for RCPs here did not decrease the efficacy of MeST in a significant
way. Also, a translation to an open version (with a mean difference ranging from 2.33 to 3.42 in Settings
1, 2 and 3; see Table 5) showed comparably strong effects. The phenomenon of voltage drop (Chambers
et al., 2013) does not seem to have occurred.
These results also indicate that a lower dosage does not necessarily compromise MeST’s
effectiveness. The original MeST protocol (Raes, Williams, et al., 2009) contained 4 sessions and 104
specificity exercises, all subsequent studies increased the amount of sessions and exercises. In this study
the mean number of completed exercises was lower (M = 19.95, SD = 12.21) due to differences between
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RCPs and research settings such as less functioning and less motivated patients, and MeST often being
part of full time therapy programs. Our results indicate that adapted MeST with a lower amount of
sessions still increases memory specificity.
Because the first author went to educate each team about the content of MeST, this probably had a
potential positive influence on the implementation process. Multidisciplinary teams in residential
settings require information about how each team member can contribute to increasing autobiographical
memory specificity. Future MeST protocols can include a standardized psycho-education for teams. As
some settings considered the pre-intervention AMT assessment as being too time consuming, a second
possible adaptation for future MeST protocols would be to start using the computerized scoring
algorithm (Takano, Ueno, Moriya, & Mori, 2017) as an automated assessment. Having an automated
version of the AMT which scores specificity of patients’ memories automatically, without the need for
experimenters or clinicians to judge the specificity of each memory could save time in ensuring that
adapted MeST protocols will only be provided for patients who experience rAMS. In addition, an
automatized AMT heightens the possibility that RCPs track improvements of patients, standardizes
delivery across sites and reduces the burden placed on clinicians.
In the coding system to classify modifications in implementation by Stirman and colleagues
(Stirman et al., 2013), the modifications in this study would be coded as tailoring/tweaking refining
(creating slightly different versions of handouts for the open version), removing elements (STOP
model), shortening/condensing (the amount of exercises), lengthening/extending (the amount of
sessions in the open version) and thus ‘loosening the structure’, and finally ‘repeating elements’ (in open
sessions participants can train the same kind of cue words again and again). The MeST manuals used
during implementation included very detailed therapist instructions, along with detailed handouts and
worksheets to guide each session. Future MeST protocols should combine the open and closed manuals
in one format and in doing so offer settings the possibility to choose how to implement MeST. An
important barrier to the dissemination of any psychological treatment is the difficulty in finding the
necessary funding to train clinicians (Barlow, Levitt, & Bufka, 1999). The amount of training in this
study was limited; the first author went to team meetings to introduce MeST and after discussing
implementation issues and deciding about how and when the training started, the first author modelled
a few assessments and sessions to the local trainers. In most cases, roles were reversed to give some
feedback to trainers. The current results therefore suggest that MeST is an intervention that is low in
Complexity (CFIR construct, see Table 1). One possible future research avenue would be to design a
train-the-trainer protocol which includes all information and materials necessary to implement MeST in
any given setting.
While this study has obvious implications for the application of MeST in routine clinical settings,
more broadly this study also illustrates the added value of implementation science for researchers
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involved in efficacy research. Examining adaptability early in the development of an intervention – in
this case before the quality of evidence was considered as a strong recommended intervention according
to the GRADE system (Tolin et al., 2015) – can be beneficial. If this study resulted in implementation
failures this could have impacted the potential interest in subsequent efficacy studies with MeST.
Conducting such an adaptability study early in the process can also have disadvantages: the limited
evidence strength (CFIR-construct, see Table 1) could have affected the motivation of involved settings,
which could have led to implementation failures. No such failures were evident, as we were able to
modify MeST in such a way that the core mechanism could be delivered feasibly and effectively in each
RCP.
This study has several limitations. First, the process of implementation could have been more
objective. In particular, attitudes of healthcare professionals were not assessed in a structured systematic
way and we relied solely on feedback from staff and did not gather feedback from patients. Future
studies might use focus groups of trainers of different settings, or patients in order to get standardized
feedback of stakeholders. Patient engagement is critical to improving psychotherapy (Kwan, Dimidjian,
& Rizvi, 2010) and the next stage in investigations of the transportability of MeST must gather patient
reports on acceptability and feasibility. In addition, for some settings we were unable to gather data on
all patients given the additional burden this posed to clinicians. Such a limitation is to be expected when
conducting research in RCPs. However, we nonetheless were able to gather data on 121 patients across
seven settings.
Third, treatment fidelity and therapist competence were not formally assessed and no explicit
supervision was provided. The authors were available for trainers when questions arose. It is possible,
therefore, that the core component of specificity exercises was not delivered as prescribed in the manual.
However the fact that comparable improvements in rAMS were achieved across settings under these
conditions and relative to other MeST investigations (Werner-Seidler et al., 2018) supports the
suggestion that the intervention was delivered as intended. A fourth limitation regards selection bias.
The seven RCPs all showed interest in MeST while the evidence strength was limited at that point. One
can assume that the settings involved trusted the Intervention Source (CFIR-construct, see Table 1). It
is unclear how this implementation effort would be similar for settings which dislike or have no interest
in MeST for other reasons and might be more sceptical of the Intervention Source. For example, MeST
can be regarded as an add-on intervention in the tradition of Cognitive Behavioural Therapy (CBT).
Implementing MeST in settings who treat depressed patients with therapies from other traditions, such
as psychodynamic psychotherapy, might pose different challenges. Subsequent studies might approach
clinical settings randomly where no a priori knowledge of MeST or the Intervention Source is known.
In addition, all settings involved shared cultural overlap as they are all from the Flemish region of
Belgium. Cultural transportation is an important aspect of transportability (Cabassa & Baumann, 2013)
which future research should address. Another possible criticism of this study is that its main focus is
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on initial implementation whereas the sustainability of any implementation represents another important
challenge within the implementation of interventions (Damschroder et al., 2009). Nonetheless, three
settings managed to continue an open version of MeST for several years, which is an indication that
sustainable implementation of MeST seems possible. A last remark is that in all settings except one
MeST was combined with the regular therapy program. The contribution of this interaction to the change
in memory specificity and change in secondary outcomes might have varied over settings. For example,
for the setting (with a small sample of five participants) where MeST was offered exclusively, no
statistically significant impact of MeST on depressive symptomatology and brooding was found. MeST
is not intended to be a standalone treatment for depression as it only targets one vulnerability factor.
Future studies using bigger samples might examine interaction effects of MeST with other specific
intervention characteristics in combination with specific patient characteristics such as diagnoses and
age. Next possible steps in the dissemination and implementation of MeST are the use of rigorous study
designs such as randomized clinical trials, to examine the effect of adaptable MeST in Routine Clinical
Practices.
6. Conclusions
MeST is transportable to RCPs such that it is feasible for those local clinicians delivering it and it
continues to be as effective in RCPs as it is in research settings. In the present study, local needs of RCPs
were met by dismantling MeST into different subparts. By dismantling it in this way, we were able to
address several challenges raised by clinicians. In particular, multidisciplinary teams could divide the
workload across different team members and, for the open version of MeST, the intervention could be
offered continuously with tailored dosing per patient. Both closed and open versions of MeST, with or
without peripheral components such as the STOP-model, and delivered by health professionals with
different backgrounds, resulted in a significant increase in memory specificity for depressed in- and outpatients in RCPs. MeST may have beneficial effects not only in research settings but also in routine
clinical settings where depressed people are most likely to access treatment.
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1. Abstract
Background: Memory Specificity Training (MeST) is a cognitive training program targeting a
transdiagnostic vulnerability factor: a reduced ability to recall specific autobiographical memories,
called reduced Autobiographical Memory (rAMS). Due to the simplicity of this intervention and its
foundation in basic science, training practitioners how to deliver MeST in Routine Clinical Practices
might be a scalable and low cost strategy. The current study examines if MeST can be disseminated and
implemented using a Web-based self-directed training protocol.
Methods: We examined effectiveness, fidelity and feasibility of the training protocol; i.e., whether the
protocol led to effective remediation of rAMS of 24 users in 5 settings using pre- and post- intervention
measurements of memory specificity (effectiveness); whether trainers showed fidelity to the protocol
by scoring recorded sessions and by checking with users (fidelity); how users experienced the training
using a post- intervention measurement of attitudes, and how attitudes of stakeholders (i.e., psychiatrists,
psychologists, therapists, nurses) evolved throughout the implementation process (feasibility).
Results: Using the training protocol MeST was effective at improving memory specificity, trainers were
able to deliver MeST with fidelity to the protocol, users appreciated the intervention, and attitudes of
stakeholders were in general positive throughout implementation.
Conclusions: MeST can be disseminated with a Web-based self-directed training protocol at low-cost.
This result might be generalizable to similar brief autobiographical training programs.
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2. Background
As the research-to-practice gap is keeping patients from receiving evidence-based psychological
treatments (Clark, 2018), more research is focusing on how to implement interventions in routine clinical
practices (RCPs) (Mchugh et al., 2010) and how to scale up the training of trainers (Fairburn & Patel,
2014). Parallel to these evolutions it is suggested that one route to increasing the efficacy of
psychological treatments is to develop personalized and targeted interventions utilizing risk factors
(Craske, 2018). The current study combined the three approaches described above: We examined if a
Web-based self-directed training protocol resulted in the effective implementation of a cognitive training
program targeting one specific transdiagnostic vulnerability factor in RCPs in Belgium.
The cognitive training in question is Memory Specificity Training (MeST; Raes, Williams, &
Hermans, 2009) which was designed to remediate a vulnerability factor: reduced autobiographical
memory specificity (rAMS). rAMS is the tendency to recall personal events in a non-specific way. A
recent meta-analysis and review (Barry, Sze, et al., 2019) indicated that MeST as a group training
program is associated with substantial improvement in memory specificity and depressive symptoms,
but that the evidence is mixed regarding other cognitive processes associated with reduced specificity.
The current study is the first to examine the training of trainers in MeST in RCPs. We define RCPs
as settings with less resources than those involved in research and with care providers with a variety of
professional backgrounds, often a higher clinical work load and less expert supervision (Shafran et al.,
2009). In a previous study (Martens, Barry, Takano, & Raes, 2019 = Chapter 2) the transportability of
MeST for Belgian RCPs was examined by adapting MeST in a joint decision-making process for several
RCPs. This process resulted in adaptations to the training protocol, such as the development of a version
of the training that could be offered continuously so that users were able to join and stop the training
whenever they wished to and in which dose could be tailored to the user. A comparison of pre- and postintervention measurements of memory specificity indicated that although users received a lower dose
of training than in more standardized closed previous examinations of MeST, the phenomenon in which
interventions yield lower benefits in RCPs, the so called voltage drop (Chambers, Glasgow, & Stange,
2013), did not occur. However, in our transportability study (Martens, Barry, et al., 2019 = Chapter 2)
MeST was implemented by training clinicians in-person and in an unstandardized way. Training
clinicians via the internet (Fairburn & Cooper, 2011) might offer a scalable method for disseminating
the principles and practices of MeST to a wider cohort of clinicians.
We note that the focus for the current (and previous) study was of researchers involved in efficacy
research, testing dissemination and implementation of an intervention derived from basic science to
RCPs. For the current study design, the outcome measures that were chosen were based on the
Consolidated Framework of Implementation Research (CFIR; Damschroder et al., 2009) and
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implementation outcomes as described by Proctor et al. (2011; see also Hayes & Hofmann, 2018), both
illustrated in Figure 1.

Figure 1. Consolidated Framework for Implementation Research (Damschroder et al., 2009) and
Outcome Measures as Described by Proctor et al. (2011). For each factor it is indicated if and how it is
measured in the current study: a = assessed in questionnaire of attitudes of stakeholders; e = assessed by
pre- and post- measurement of memory specificity and depressive symptoms;
questionnaire of attitudes of patients post-intervention;
patients post-intervention;

fc

fp

s

= assessed by

= assessed by questionnaire of fidelity of

= assessed by fidelity check of recorded sessions; d = assessed by tracking

dose; n = not assessed.
Looking at the CFIR-framework, which offers an overarching typology to promote implementation
theory development, the domain Characteristics of the intervention sums up the constructs in which we
were primarily interested: Intervention Source, Evidence Strength and Quality, Relative Advantage,
Adaptability, Trialability, Complexity, Design Quality and Cost. The other four domains of the CFIRframework (Inner Setting, Outer Setting, Individuals involved and the Implementation Process) are less
under the influence of researchers involved in efficacy research, but nonetheless some of these factors
were assessed as well. Comparing to the constructs as described by Proctor et al. (2011), we assessed
Implementation, Service and Client outcomes at both the level of the provider (i.e., stakeholders in
RCPs: psychiatrists, psychologists, therapists, nurses) and of the users. Figure 1 lists all factors of both
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frameworks (Damschroder et al., 2009; Proctor et al., 2011) and shows which factors were assessed with
which measures in the present study.
These factors can be clustered into three research questions. A first research question was if the
implementation of MeST via the use of a Web-based self-directed training protocol would lead to a
similar increase in memory specificity as in previous research, using pre- and post– intervention
measurements of memory specificity. This concerned a Service Outcome – Effectiveness (Proctor et al.,
2009). A second research question was if the use of the training protocol would lead to a correct delivery
of MeST by the trainers. Fidelity to the protocol (an Implementation outcome; Proctor et al., 2011) was
assessed by checking for crucial MeST behaviours using recorded sessions, and by use of the postintervention questionnaire for users in which they indicated which components of MeST they had
received. A third research question was if MeST would be feasible to implement as assessed by attitudes
of stakeholders (psychiatrists, psychologists, therapists, nurses) throughout the implementation of MeST
in RCPs, and by attitudes of users at post-intervention. This concerned a variety of factors, as illustrated
in Figure 1.
We note that MeST could not be regarded as an Empirically Supported Treatment (Tolin et al.,
2015) at the time of this study and needs to be framed as the implementation of an experimental training
as an add-on intervention to care as usual.
3. Methods
Participating Settings and Users
Twenty-three settings showed interest in implementing MeST, of which 11 RCPs provided at least
a baseline assessment of stakeholder attitudes. Attitudes were assessed at baseline by 149 stakeholders
(psychiatrists, psychologists, therapists, nurses) across 11 settings; after the information on MeST was
disseminated via the training protocol by 61 stakeholders (7 RCPs); and after one month of
implementation by 49 stakeholders (of 4 RCPs). MeST was implemented in five settings: three inpatient
psychiatric settings, one inpatient ward of a general hospital and one outpatient private practice. The
reasons why the six RCPs that showed interest in MeST eventually did not implement MeST, varied
from lack of resources (staff and time), to unexpected change of staff to a more complex study design
than they expected (rather about the required outcome assessments than the protocol itself).
Twenty-four users (18 female, 75%) were assessed with a pre- and post- intervention measurement
of memory specificity. Users’ ages ranged between 23 and 62 (M = 43.35, SD = 11.74) years. Fidelity
was scored for 11 recorded sessions (of 4 RCPs) by the first author and by 21 users (of 4 RCPs).
Feasibility was scored by 21 users. Table 1 shows a description of all RCPs and the number of
assessments of the different measures, including the type of RCP and timing of the assessment. Users
in RCPs are described in Table 2. No diagnoses were provided.
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Table 2
Description of Users of MeST
Settinga

1

2

3

4

5

Total

Patients assessed

11

9

1

23

4

48

Eligible for Training

5

5

1

11

4

26

Drop out before postintervention
measurement

1

0

1

0

0

2

Pre- and postmeasurements
available

3

5

1

11

4

24

Female

3

5

0

6

4

18 (75%)

Age of participants of
which pre- and postmeasurements are
available M (SD)

31.00
(7.55)

49.60
(6.11)

44.64
(10.85)

41.25
(17.37)

43.35
(11.74)

Number of patients for
whom number of
sessions is known

3

5

4

4

16

Minimum number
of sessions

5

3

4

3

3

Maximum number
of sessions

5

8

5

6

8

M (SD)

5

6.11 (2.17)

4.33 (.58)

4.75 (1.5)

5.38 (1.69)

4

3

7

Minimum number
of sessions

17

8

8

Maximum number
of sessions

59

32

59

M (SD)

39.25
(18.01)

21.67
(12.34)

31.71
(17.36)

Number of patients for
whom number of
completed exercises is
known

a

1 = Alexianen Tienen; 2 = vzw Sint Annendael Diest - Grauwzusters; 3 = Private RCP; 4 = Karus Melle; 5 = Mariaziekenhuis, Noord-Limburg
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The Platform – a Web-Based Self-Directed Training Protocol
The training protocol (which can be viewed online; Martens & Raes, 2019) included: (a) general
information on rAMS and MeST; (b) information on, and an overview of, the several steps of MeST
from the users’ perspective: a pre-intervention assessment, receiving an informed consent, psychoeducation on memory problems in depression, sessions using specificity exercises, the STOP model and
STOP-sessions, a post-training assessment and a take home message and planning for the future; (c)
information on the pre-intervention measurement of memory specificity: instructions and several
versions of the AMT (see below for more information), including two videos on how to deliver the
instructions of the AMT and on how to score answers; (d) instructions on how to measure depressive
symptoms, including the PHQ-9 questionnaire (see below for more details); (e) instructions on how to
provide the informed consent (including one instruction video) and to provide practical information on
MeST; (f) instructions on how to deliver psycho-education on memory problems in depression
(including an instruction video); (g) instructions on specificity exercises, including working materials
of different specificity exercises; (h) general instructions for trainers of MeST, such as how to evaluate
homework assignments (including an instruction video), how to instruct users to complete homework
assignments and how to react to often occurring situations such as users retrieving specific but not
personal memories; (i) information and working materials for delivering the STOP-model (including
one instruction video); (j) instructions for the post-intervention assessment of memory specificity,
depressive symptoms and feasibility; (k) general practical instructions, such as the ideal number of users
and which working materials are necessary; and (l) a short manual on how to implement MeST based
on several questions such as ‘which patients can be included in MeST?’, ‘When is it decided which
patient can be included?’, ‘Who can deliver which part of MeST?’ and ‘Is the team sufficiently informed
about MeST?’. For this last question, the training protocol also includes a Powerpoint presentation to be
delivered to the team prior to the start of MeST.
Throughout the training protocol two versions of MeST are referred to: one closed version similar
to original MeST (Raes, Williams, et al., 2009) with a fixed set of sessions (and thus one workbook for
all users) and an open version in which users are able to join and stop MeST whenever they wish to and
in which each users receive tailored homework exercise (and thus including several different working
materials for different kinds of specificity exercises). This distinction is the result of our previous study
on the transportability of MeST (Martens, Barry, et al., 2019 = Chapter 2). Both versions of the
intervention are described in more detail in that paper.
Procedure
Settings were first selected using a snowball procedure, as RCPs expressed interest to the first and
fourth author in implementing MeST as a result of our previous study (Martens, Barry, et al., 2019 =
Chapter 2). However, in a second phase an e-mail inviting RCPs was sent by an umbrella organization
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for health care providers in Belgium 1 , describing the study as an implementation study of an
experimental add-on training derived from basic research, free of charge. The first author (KM) replied
to e-mails and telephone conversations by health care professionals interested in the training protocol.
The implementation process consisted of three phases. First, a questionnaire on attitudes of stakeholders
was sent by e-mail. Second, upon receipt of the completed questionnaires the link of the training protocol
was shared to the settings. Third, when settings were ready to start the training a second questionnaire
on attitudes was given and respondents were required to fill these out before the start of MeST. After
this, settings received a login to the training protocol and could start the training based on the information
in the training protocol. Implementation involved: (1) assessing memory specificity and secondary
measures of possible users; (2) delivering MeST and recording session 2, 3 and 4; and (3) assessing
memory specificity, secondary measures and providing the post-intervention measurement of fidelity
and feasibility to users. After one month, a questionnaire assessing post-implementation attitudes was
sent to the settings. Figure 2 shows the study design with the different measures in chronological order
at three time points: before RCPs receive the login to the training protocol, after they received the login
and did not start MeST, and after MeST was implemented.

1

We like to thank Ann Moens of Zorgnet-Icuro for helping to reach out to RCPs.
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Figure 2. Study Design with Different Measures (Effectiveness, Feasibility and Fidelity) in Chronological Order. RCP = Routine Clinical Practice.
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The protocol included the instruction to only include users who experienced rAMS, which was
operationalized as recall of fewer than 70% specific memories relative to the total number of cue words
in the AMT (in line with Martens, Barry, et al., 2019 = Chapter 2; Werner-Seidler et al., 2018). Also,
settings were instructed to counterbalance the two cue sets (AMT A and AMT B) between pre- and postintervention measurements.
The study received institutional ethical approval of the Social and Societal Ethics Committee of the
University of Leuven. All users filled out and signed an Informed Consent form, which was included in
the training protocol.
Measures
In this section the following questionnaires will be discussed:
-

Autobiographical Memory Specificity (Effectiveness)

-

Patient Health Questionnaire or similar self-reported questionnaires on depressive symptoms
(Effectiveness)

-

A fidelity check by an external rater (Fidelity)

-

A fidelity check by users (Fidelity)

-

A feasibility questionnaire for stakeholders (Feasibility)

-

A feasibility questionnaire for users (Feasibility)
3.4.1. Effectiveness.

Autobiographical Memory Specificity. The Web-based self-directed training protocol instructed
trainers to measure Autobiographical Memory Specificity pre- and post- intervention using an oral
version of the Autobiographical Memory Test (AMT; Williams & Broadbent, 1986). The instructions
stated that users should be orally instructed to retrieve a specific memory for each of ten cue words (five
positive, five negative) presented. The instructions included that the retrieved memory needed to be
specific, happened once, lasted shorter than a day, happened a week ago but did not have to be an
important event. Within the instructions, after examples of specific and non-specific responses were
given, a practice trial with three cue words with feedback should have taken place. Throughout the test
non-specific and unclear answers should have been followed by prompts until users succeeded in
retrieving a specific answer or until one minute passed. To control for an effect of the cue words, trainers
were instructed to counterbalance two versions (version A and B) of the AMT as pre- and postintervention assessment. Two other versions (version C and D) were included to serve as back-up. The
trainer was instructed to score the AMT as the number of first answers coded as a specific
autobiographical memory.
Depressive symptomatology. The training protocol included the instruction to measure self-reported
depressive symptomatology pre- and post- intervention with the Patient Health Questionnaire 9 (PHQ-
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9; Kroenke, Spitzer, Williams, & Löwe, 2010; Dutch translation) or with similar measures already in
use by RCPs. Two settings used the Beck Depression Inventory II (BDI-II; Beck, Steer, & Brown, 1996;
van der Does, 2002). The PHQ-9 is a nine-item self-report measure of depressive symptoms, scoring
the nine DSM-5 Major Depressive Episode items. Scores can vary from 0 to 27. The BDI-II assesses
severity of depressive symptoms and consists of 21 questions, scores vary from 0 to 63. For both the
PHQ-9 and BDI-II users are asked to mark the statements best describing how they felt during the past
2 weeks.
Dose. The training protocol included the recommendation to count the number of sessions and
exercises (dose) completed per user.
3.4.2. Fidelity
Fidelity check by external rater. A fidelity check included three categories of behaviour to score:
specific MeST behaviours (21 items), forbidden MeST behaviours (2 items) and general therapeutic
behaviours (13 items). Items for the first two categories were created by the first and last author with
consulting two experts on MeST2, for example ‘The trainer asked participants about their experiences
during homework assignments’ and ‘The trainer has challenged participants to ask questions to each
other to make memories more specific’. Items for the general therapeutic behaviour were based on the
Interpersonal Psychotherapy Adherence and Quality scale (Stuart, 2009, Dutch translation, as cited in
Bruijniks et al., 2015 and received via personal communication). All items are shown in Table 3. A
parallel version was created for therapists to offer the opportunity to rate themselves after each session
and was included in the training protocol.

2

We thank Eline Eigenhuis and Hanne Schoofs for their input.
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Fidelity check by users. A fidelity check of 8 items to test if the RCP delivered all crucial steps of
MeST was offered to users as part of the post-intervention questionnaire. These items are shown in
Table 4.
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Feasibility
3.5.1. Questionnaire for stakeholders
A questionnaire was designed based on the constructs as shown in Figure 1. Compared to the CFIRframework the main focus was on Intervention Characteristics (e.g., ‘I think Memory Specificity
Training will be sufficiently flexible and adaptable to the setting I’m working in’ – Adaptability).
Questions about factors from the domain Inner Setting (e.g., ‘I think our therapy program needs to
change urgently’ – Implementation climate, tension for change), Characteristics of individuals (e.g., ‘I
know what overgeneral autobiographical memory is’ – Knowledge and beliefs about intervention) and
Process (e.g., ‘I think the planning for implementation will be sufficiently clear to implement MeST in
our setting’ – Planning) were added.
Three versions of the questionnaire were designed for the three time points, mainly changing the
tense of the verbs and adding two questions for the third time point on Penetration (‘MeST is sufficiently
known by different colleagues of our multidisciplinary team’) and Sustainability (‘MeST was
sufficiently continuously available to patients’). The first two questionnaires included 21 items, the third
23 items. Every question was scored on a 5 point Likert scale from definitely yes to definitely no. All
questionnaires started with asking the date, the respondent’s professional role and their role in
implementation (‘unclear if involved in delivering MeST’, ‘involved’ or ‘not involved’) and ended with
one open question asking for any other feedback. Figure 3 shows all questions including the factor
(Damschroder et al., 2009; Proctor et al., 2011) the question intended to measure.
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3.5.2. Feasibility Questionnaire for users
An 8 item questionnaire on feasibility was created and presented to users at the end of their MeSTtrajectory, in combination with the questions on fidelity as described earlier. Questions are shown in
Table 4.
4. Results
Effectiveness
4.1.1. Impact on the core mechanism: memory specificity.
MeST implemented via the Web-based self-directed training protocol was effective at increasing
memory specificity with an overall improvement across RCPs in the mean number of specific memories
retrieved from 5.08 (SD = 1.77) at pre-intervention to 7.71 (SD = 1.99) at post-intervention, t(23) = 6.31,
p < .001. Using a mean of pre-post difference score and a 95% CI using a pooled SD of pre-intervention
scores resulted in a mean difference of 2.61, 95% CI [1.90 – 3.32]. Detailed results are shown in Table
5.
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Table 5
Specificity scores and depressive symptomatology for all settings
Setting a

1

2

3

4

5

Total

Memory Specificity – AMT
Pre-, M (SD)

5.33
(.58)

3.40
(2.30)

5.00

6.00
(1.18)

4.50
(1.92)

5.08 (1.77)

Post-, M (SD)

9.33
(1.16)

7.20
(2.39)

9.00

8.09
(1.51)

5.75
(2.22)

7.71 (1.99)

t

6.93**

2.73

4.08**

5.00*

6.31***

Mean difference,
95% CIb

4.00

1.22

1.23

2.50

2.61
[1.90 – 3.32]

n

3

5

11

4

24

1

Depressive symptoms – BDI-II
Pre-, M (SD)

37.00

36.20
(11.76)

36.33 (10.52)

Post-, M (SD)

34.00

14.80
(7.56)

18.00 (10.35)

n

1

5

6

Depressive symptoms – PHQ-9
Pre-, M (SD)

16.45
(5.17)

17.50
(5.07)

16.73 (4.98)

Post-, M (SD)

13.09
(5.65)

12.25
(3.59)

12.87 (5.07)

n

11

4

15

Note. AMT = Autobiographical Memory Test; BDI-II = Beck Depression Inventory II; PHQ-9 =
Patient Health Questionnaire 9.
a
1 = Alexianen Tienen; 2 = vzw Sint Annendael Diest - Grauwzusters; 3 = Private RCP; 4 = Karus Melle; 5 = Mariaziekenhuis, Noord-Limburg
b
A mean of pre-post difference scores is calculated per setting. A 95% CI is calculated for the total
sample by using a pooled SD of the pre-intervention scores.
* p < .05. ** p < .01. *** p < .001.
To rule out that a decrease in depressive symptoms due to routine care in RCPs explained the
increase in memory specificity, a repeated ANCOVA was run, using standardized residual change score
of depressive symptoms as a covariate. Changes in memory specificity remained significant after
controlling for changes in depressive symptoms, F(1, 13) = 27.84, p < .001 for 15 users whose PHQ-9
change scores were available; and F(1, 4) = 9.62, p = .036 for 6 users whose BDI-II change scores were
available. Users’ memory specificity improved from pre- to post- intervention and this was independent
of any changes in depressive symptoms.
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4.1.2. Dose-effect relation.
Checking for an association between dose and increase in memory specificity, a statistically
significant association was found for number of sessions (n = 16 , r = .61, p = .012, CI 95% [.17 - .85])
but not for number of exercises (n = 7, r = -.13, p = .79, CI 95% [-.80 - .17].
Fidelity
4.2.1. Fidelity assessed by users.
All users (n = 21) indicated at post-intervention to have received most elements of MeST: they
recognized receiving a pre- and post- intervention measurement of memory specificity, receiving an
informed consent, psycho-education on memory problems in depression, homework assignments of
specificity exercises both with cue words and exercises of the day, and feedback on results. Two users
(9.52%) indicated not to have received psycho-education on the STOP-model. This result can be
explained by the fact that in the open version of MeST users can come and go, and RCPs were not
instructed to discuss the STOP model every session. As a result, this could have led to users only
attending a series of sessions in which the STOP model was not discussed. All results are shown in
Table 4.
4.2.2. Fidelity assessed by first author.
The first author (KM) scored 11 recorded MeST sessions of 5 RCPs, all items and results are shown
in Table 3. Six of the 8 specific MeST behaviours were observed in each (100%) recorded session. In
about half of the sessions (54.55%) the psycho-education on memory problems in depression was
repeated, even though the training protocol instructed RCPs to repeat this each session. And only in one
session the trainer provided two examples of specific memories. In sessions in which the STOP-model
was discussed, the three items regarding the STOP model were present in 5 of the 6 sessions (83.33%).
Of the two forbidden MeST behaviours (exploring the emotional meaning and content of specific
memories and linking the content of difficult memories with personality of the user), only in one session
(n = 11) the first forbidden behaviour was found. General therapeutic behaviours were scored and in
general trainers scored high to very high in quality on all items. The use of humor was limited, even
though this seems compatible with MeST.
Feasibility
4.3.1. Feasibility as perceived by stakeholders.
In Figure 3 stacked bar charts of attitudes of stakeholders at three time points are shown: before
receiving the login to the training protocol (‘pre-information’), after receiving the login (‘postinformation’), and one month after the start of MeST (‘post-implementation). For all settings results of
the baseline assessment were in line with what was expected (shown in Figure 3 and Table 6): rAMS
and MeST were not very known by all stakeholders (Q1, Q2, Q11) but when MeST was briefly explained
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they thought it would be of value for the patient population in their RCP (Q3). They were agnostic to
how easily MeST would match with the setting and the individuals involved (Q4, Q5, Q8 – Q19). Some
results were more pronounced: MeST scored good at trialability (Q6, Q7), most (125/152, 82.24%)
stakeholders considered the use of evidence based interventions important (Q20) and stakeholders
(112/145, 77.24%) indicated (‘somewhat’ to ‘most certainly yes’) to trust the source of the intervention.

76

Chapter 3: Implementing MeST using a Web-based Training Protocol
Table 6
Mean Scores of Attitudes on a Likert Scale from 1 to 5 (for Questions and Scales, see Table 5).

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23

Pre- information
n
Mean (SD)

Post- information
n
Mean (SD)

Post- implementation
n
Mean (SD)

149
149
148
149
149
149
149
143
143
143
143
143
143
143
143
143
141
143
143
143
145

58
57
58
58
58
58
58
57
58
58
58
58
58
58
58
58
55
56
57
57
58

49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49

3.26 (1.05)
2.11 (1.00)
4.01 (.76)
3.17 (.53)
3.22 (.45)
3.79 (.60)
3.73 (.71)
3.21 (.53)
3.47 (.61)
3.13 (.49)
3.42 (.57)
3.28 (.50)
3.21 (.72)
3.29 (.49)
3.32 (.53)
3.20 (.67)
3.21 (.76)
3.34 (.60)
3.02 (.90)
4.21 (.76)
4.01 (.68)

3.91 (1.03)
3.95 (.90)
4.19 (.66)
3.57 (.82)
3.59 (.70)
4.02 (.55)
4.05 (.61)
3.63 (.67)
3.97 (.67)
3.53 (.71)
3.71 (.65)
3.60 (.62)
3.66 (.85)
3.55 (.78)
3.90 (.67)
3.74 (.72)
3.60 (.88)
3.66 (.75)
3.21 (1.07)
3.96 (.95)
4.26 (.64)

4.02 (.90)
3.65 (1.05)
4.16 (.69)
3.69 (.68)
3.63 (.70)
3.67 (.72)
4.10 (.68)
3.78 (.77)
3.37 (.95)
3.76 (.78)
3.65 (.66)
3.78 (.74)
3.59 (.86)
3.41 (.61)
3.78 (.69)
2.67 (1.20)
2.86 (1.16)
3.69 (.96)
3.41 (1.08)
4.45 (.65)
4.22 (.72)
3.06 (1.13)
2.80 (1.14)

After information was disseminated through the use of the training protocol, the attitudes of the
stakeholders either did not change significantly (Q3, Q19, Q20) or significantly changed in a positive
direction (Q1, Q2, Q4 – Q18 and Q21), as shown in Table 7. Comparing attitudes after receiving the
login of the training protocol and after one month of implementation, so to evaluate the impact of the
implementation of MeST on attitudes of stakeholders, most attitudes did not change significantly (Q1,
Q2, Q3, Q4, Q5, Q7, Q8, Q10, Q11, Q12, Q13, Q14, Q15, Q18, Q19, Q21), changed positively (Q20)
or changed negatively (Q6, Q9, Q16, Q17). These last two items (Q16 and 17) covered items of
characteristics of the individual (stakeholders) involved; whether they thought they had the skills to
deliver MeST (Q16; from M = 3.74, SD = .72 at post-information to M = 2.67, SD = 1.20 post
implementation) and were enthusiastic about delivering MeST (Q17; from M = 3.60, SD = .88 at postinformation to M = 2.86, SD = 1.16 post implementation). At the start of the implementation it was
unclear for many stakeholders what their role would be in the implementation of MeST, but by the third
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time point, after implementation, this of course had changed. When analyzing only the attitudes of
involved trainers (n = 7 for time point 2 and n = 5 for time point 3) for Q16 (thinking to have the skill
to deliver MeST) and Q17 (being enthusiastic about delivering MeST), the negative change disappeared.
Question six is about trialability of MeST and question nine on having sufficient access to information
and knowledge on MeST. With mean scores of 3.67 (SD = .72) for Q6 and 3.37 (SD = .95) for Q9 these
results can still be considered acceptable.
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Table 7
Change Scores between Timepoints of Attitudes of Stakeholders.
T1 – T2
Mean difference

T2-T3
Mean difference

Q1
-.66***
Q1
Q2
-1.83***
Q2V
Q3
-.18
Q3
Q4V
-.39**
Q4
V
Q5
-.37***
Q5
V
Q6
-.23**
Q6V
Q7V
-.32**
Q7
V
Q8
-.42***
Q8
V
Q9
-.50***
Q9V
Q10V
-.40***
Q10
Q11
-.29**
Q11
V
Q12
-.32**
Q12
Q13
-.45***
Q13
V
Q14
-.26*
Q14
Q15
-.58***
Q15
Q16
-.55***
Q16V
Q17V
-.39**
Q17
Q18
-.32**
Q18
V
Q19
-.19
Q19
Q20
.25
Q20
Q21
-.25*
Q21
Note. V = equal variance not assumed.

T1 – T3
Mean difference
-.11
.29
.03
-.13
-.04
.34**
-.05
-.14
.60***
-.22
.05
-.17
.06
.14
.12
1.07***
.74***
-.03
-.20
-.48**
.03

Q1V
Q2
Q3
Q4V
Q5V
Q6V
Q7
Q8V
Q9V
Q10V
Q11
Q12V
Q13V
Q14V
Q15
Q16V
Q17V
Q18V
Q19V
Q20
Q21

-.77***
-1.54***
-.16
-.52***
-.41***
.11
-.37**
-.57***
.10
-.62***
-.23*
-.50***
-.38*
-.11
-.45***
.52**
.36*
-.35*
-.39*
-.24
-.22

* p < .05. ** p < .01. $** p < .001.
Feasibility as Perceived by Users.
Results for the 7 items regarding the feasibility of the post-intervention questionnaire for users are
shown in Table 4 and indicate that users appreciated MeST; they were satisfied about the practical
organization of MeST sessions (Q9; 18/21 ‘satisfied’ to ‘very satisfied’) and the working materials (Q11;
17/21 ‘satisfied’ to ‘very satisfied’), and the content was in line with what they expected (Q12; 15/18
‘satisfied’ to ‘very satisfied’). However, only a minority of users thought they acquired new skills and
insights (Q13; 5/19 ‘somewhat yes’ to ‘definitely yes’ and 9/19 are unsure or have no idea), but most
did notice a positive effect of MeST on their daily functioning (Q14; 10/18 ‘somewhat yes’ to ‘definitely
yes’). Users varied in the extent to which they would have preferred a change in dose (Q10, n = 19); 3
preferred fewer, shorter, sessions; 1 preferred fewer, longer, sessions; 6 preferred more, shorter,
sessions; 7 preferred more, longer sessions and 2 preferred the same number of sessions but longer. All
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users indicated that they were satisfied with MeST in general (Q15, n = 18), 12 were satisfied and 6 very
satisfied. No additional feedback was given in the open questions.
5. Discussion
MeST is regarded as a promising add-on intervention (Barry et al., 2019) targeting a transdiagnostic
risk factor: reduced autobiographical memory specificity (rAMS). Until now no examination of training
trainers in MeST had taken place. The goal of this study was to evaluate the dissemination and
implementation of MeST using a Web-based self-directed training protocol. As our focus was one of
researchers involved in efficacy research evaluating the implementation of an intervention derived from
basic science to RCPs, a successful implementation was defined as one which resulted in good
effectiveness, fidelity and feasibility.
The results indicated that RCPs using the Web-based training protocol implemented MeST in such
a way that the core mechanism of MeST was kept intact. Comparing pre- and post- measurements of
memory specificity showed that MeST was still effective in modifying reduced memory specificity.
Comparing the current effect (a mean difference of 2.61 on the AMT, 95% CI [1.90-3.32] with effects
in other similar studies (from a mean of 5.2 (SE = 0.4) to a mean of 8.0 (SE = 0.4) in Werner-Seidler et
al., 2018; a mean difference of 2.70, 95% CI [1.90-3.50] in Martens, Barry, et al., 2019 = Chapter 2)
shows that using a Web-based training protocol which includes both the open and closed version of
MeST (Martens et al., 2019 = Chapter 2) did not decrease the efficacy of MeST in a significant way.
Although the results support the idea that MeST is still effective when a lower dose is provided, the
current study can not provide a clear answer on how much training is needed as results are mixed: a
positive correlation between number of sessions and increase in memory specificity was found, but not
between number of exercises and increase in memory specificity. It is difficult to interpret these results
as the number of participants for whom the number of exercises (n = 8) and sessions (n = 16) were
known was limited. For example, a few patients with a fairly limited potential to increase in memory
specificity might have been able to complete many exercises in few sessions without it resulting in an
increase on the AMT at post-intervention measurement.
Fidelity to the protocol by trainers was good, as indicated by scoring sessions and by asking users
which parts of the MeST-procedure they received. Although trainers were instructed to repeat the
psycho-education on memory problems in depression and to provide examples of specific memories in
each session, these behaviours occurred the least of all scored behaviours. This might be explained by
the fact that trainers assumed the rationale and the goal of MeST was sufficiently clear to users.
Nevertheless, adaptations to the training protocol can be made to emphasize these behaviours more.
Of the five RCPs, at least in two MeST was given by psychologists in training. In our previous
study, healthcare workers with different backgrounds provided MeST (Martens, Barry, et al., 2019 =
Chapter 2). It can be concluded that healthcare workers from a variety of backgrounds can provide
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MeST and that MeST should not be limited to clinical psychologists or people who have been trained
in-person.
Feasibility as scored by stakeholders and users provide a reason to be confident about the
implementation of MeST. MeST appears to be an acceptable intervention for stakeholders, in each phase
of the implementation process. Users indicated that they appreciated MeST, although in general they
did not notice a big impact of MeST. As MeST seemed acceptable for both trainers and users, there
seems to be no risk for underuse which is the case in more challenging interventions such as exposure
therapy (Waller & Turner, 2016). Finding the optimal dose per session of MeST seems to be difficult;
users showed large variability in what they consider to be the optimal number and length of sessions.
By creating an open version and showing this did not result in a decline of effectiveness (Martens, Barry,
et al., 2019 = Chapter 2) and creating an online version of MeST (Takano, Ueno, Moriya, & Mori,
2017) we are already providing a mix of options to deliver MeST. Examining a combination of in-person
and online MeST (Martens, Takano, et al., 2019 = Chapter 5; Takano et al., 2017), such that users can
continue their training at home if they wish, might be an interesting route for future research.
Although at the time of this study the quality of evidence was not sufficient for MeST to be
considered as a recommended intervention according to the GRADE system (Tolin, McKay, Forman,
Klonsky, & Thombs, 2015), we decided to already examine the potential of MeST to be implemented
in RCPs. As clinical psychology progresses towards tailoring interventions to psychological
mechanisms (Craske, 2018), the question arises when one should evaluate the potential for
dissemination for add-on interventions derived from basic science. If in an early stage of the
development of such interventions the interventions do not seem acceptable to stakeholders and users,
or training trainers seems to come with a high cost, this information can be crucial for further basic
research. For this reason, we decided to already examine transportablility in a previous study (Martens,
Barry, et al., 2019 = Chapter 2) and training trainers in MeST in the current study.
Results of both studies indicate that research on MeST can continue. In the field of autobiographical
memory training several alternatives to MeST have been proposed, such as concreteness training
(Watkins, Baeyens, & Read, 2009), combining memory specificity with life review (Leahy, Ridout,
Mushtaq, & Holland, 2017), enhancing the flexible retrieval of both specific and general memories
(Hitchcock et al., 2016) or future-oriented episodic autobiographical processing (Pile et al., 2018). One
might interpret the results of the current study as somewhat generalizable to those training protocols as
well, as the complexity and tone of such interventions seems to be quite similar.
As implementation is context-specific, we want to note some features of the Belgian context at the
time of the current study. First, there is no national institute providing information about the evidence
base of psychological treatments or (multidisciplinary) guidelines for care as usual. As a result, it was
unclear for users and stakeholders what the evidence base was for care as usual. Second, evaluating the
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implementation of psychological interventions in a standardized way such as in the current study was
rare or none existent. Third, a lot of RCPs mentioned that they were in the process or reorganization
(fusions) or in the process of attaining a first quality accreditation label, which were the main reasons
why RCPs dropped out before or after the assessment of the baseline attitudes of stakeholders. Some
also indicated that the extra work for such implementation was a barrier, such as asking for permission
from their local ethical committee. As a result of the aspects described above, it was a challenge for us
as researchers involved in efficacy research to frame MeST as an experimental add-on intervention in
comparison to care as usual and to convince RCPs to participate in this study. Only when an umbrella
organization agreed to disseminate our call to participate in this study, the interest by RCPs increased
rapidly, probably because this improved the reach, and the perception of some intervention
characteristics: the intervention source and the evidence strength and quality. In our opinion, in an ideal
situation, a central institute would systematically disseminate and implement treatments with the
strongest evidence base, generating results on the effectiveness of the implementation. In such a context,
piloting the dissemination and implementation of an add-on experimental training could take place with
fewer barriers. The discrepancy of requirements for interventions being tested on the one hand and care
as usual on the other, at the time of this study in Belgium, was striking. For this study we needed an
approval of the ethical committee of our university, and of almost every RCP. In addition, informed
consents needed to be provided to each user. The therapeutic program that RCPs offer to users, on the
other hand, is not checked by any institute, no guidelines are provided and users are rarely informed
about the evidence base. In such a context it is difficult to persuade RCPs to evaluate the dissemination
and implementation of an intervention in a standardized way, using measures such as recordings of
sessions and questionnaires to assess attitudes of stakeholders and users.
The main limitation of this study is a potential sampling bias: only highly motivated RCPs with a
specific interest in MeST carried out all steps of implementation. It is unclear if more challenges would
arise when the evidence base for MeST would increase and more RCPs are asked to implement MeST.
However, the results of the current study confirm that MeST can be regarded as an intervention low in
complexity, easy to train trainers in and compatible with a variety of RCPs.
6. Conclusions
Training clinicians in MeST using a Web-based self-directed protocol leads to an effective
implementation of MeST in which users with reduced autobiographical memory specificity show an
increase in memory specificity, trainers show fidelity to the protocol, and MeST is appreciated by both
stakeholders as users.
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1. Abstract
Background and objectives: Memory Specificity Training (MeST), a group training protocol, is
effective in improving autobiographical memory specificity (AMS), and in so doing, reducing emotional
disorder symptoms amongst clinical groups. We examined MeST’s effectiveness when the core
component (memory specificity trials) is offered online and individually (c-MeST).
Methods: A multiple-baseline across-participants design with a randomization-to-baseline length (14
to 33 days) was used. Participants were twenty adults (16 female; Mage = 50, SD = 12) experiencing
reduced AMS, at least one lifetime depressive episode and who currently reported at least minimal
depressive symptoms. During baseline, the training phase (nine sessions across 17 days) and a threemonth follow-up assessment, AMS, depressive symptoms and related processes were measured.
Results: AMS improved significantly by three months follow-up. Session-to-session scores indicated
that AMS improved most from baseline to the first online session, with no further improvement
thereafter. In contrast to studies with clinical participants, no significant change in symptoms or
secondary processes such as rumination was found.
Conclusions: Translating MeST into an online, individual version is a feasible, low-cost intervention
for reduced AMS. Future research should examine c-MeST’s potential for preventing increases in
symptoms in at-risk samples with longer follow-ups as well as its potential for reducing symptoms in
clinical groups.
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2. Background
As depression continues to be the leading cause of disability worldwide (World Health
Organization, 2017), there is a critical need for accessible, low-cost interventions. One possible route to
meet this need is to link risk factors with specific therapeutic interventions (Craske, 2018). The current
study translates one such intervention, Memory Specificity Training (MeST) to an online scalable
application.
There is substantial variability between people in their ability to retrieve specific, personal memories
of events lasting less than a day. Such difficulty is referred to as reduced Autobiographical Memory
Specificity (rAMS) or Overgeneral Autobiographical Memory (Williams et al., 2007). For example,
given the cue word “Animal” the response “I remember the day we got our first cat” refers to a specific
autobiographical memory, whereas someone with rAMS may answer such a question with a categorical
event that took place repeatedly (e.g. “I always cuddled with our cat”) or an extended memory of an
event lasting longer than one day (e.g. “That time we were travelling in Turkey and saw a lot of cats”).
It is assumed that autobiographical memories are retrieved by searching autobiographical knowledge
which is hierarchically ordered from general, summarized information to event-specific details (Conway
& Pleydell-Pearce, 2000). The top-down search through this hierarchy can be disrupted by several
mechanisms, described within the CaR-FA-X model (Williams, 2007): Capture and Rumination,
Functional Avoidance, and impaired eXecutive Control.
rAMS can be regarded as a clinically relevant phenomenon due to its association with a range of
psychological processes and outcomes. For instance, it is associated with an increase in rumination
(Nolen-Hoeksema, 2000; Starr & Davila, 2012), an impairment in interpersonal (Raes et al., 2005;
Sutherland & Bryant, 2008), and non-interpersonal problem solving (Beaman, Pushkar, Etezadi, Bye,
& Conway, 2007; Goddard, Dritschel, & Burton, 1996), a generalized and negative view of one’s self
and the world (Watkins, Baeyens, & Read, 2009), an impairment in imagining future events (Jing,
Madore, & Schacter, 2016) and hopelessness about one’s future (Raes, Williams, & Hermans, 2009),
and impairments in coping with distressing memories and feelings (Debeer et al., 2012).
Given these associations, it is no wonder that rAMS is considered to be an enduring trait of
depression (Williams et al., 2007) and a predictor of depressive symptoms at follow-up over and above
initial symptom levels (Sumner, Griffith, & Mineka, 2010). Even when depressed patients are recovered
or in remission, specificity does not improve (Mackinger, Pachinger, Leibetseder, & Fartacek, 2000;
Park, Goodyer, & Teasdale, 2002). In addition, rAMS can be regarded as a transdiagnostic factor, as it
is also found in anorexia nervosa (e.g. Bomba et al., 2014; Huber et al., 2015), bipolar disorder (e.g.
Tzemou & Birchwood, 2007), post-traumatic stress disorder (e.g.McNally, Lasko, Macklin, & Pitman,
1995) and is also associated with aging regardless of the presence of emotional disorders (e.g.Wilson &
Gregory, 2017).
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In the past decade, interest has increased in the potential of autobiographical memory training in the
treatment of emotional disorders and particularly depression (Hitchcock, Werner-Seidler, Blackwell, &
Dalgleish, 2017). There is support for the hypothesis that rAMS is modifiable when targeted through
intervention, and that this modification has a concomitant effect on the symptoms of emotional disorder
and other secondary processes that mediate the association between rAMS and disorder (Barry, Sze, &
Raes, 2019). A first uncontrolled clinical trial examined the effect of a four-session group training called
Memory Specificity Training (MeST); it reduced rAMS and ameliorated a number of associated
cognitive processes (improvements in problem solving, rumination and hopelessness) in 10 depressed
female inpatients (Raes, Williams, et al., 2009). More recently, in another uncontrolled clinical trial, 26
depressed outpatients showed an increase in memory specificity and a decrease in depressive symptoms
(Eigenhuis, Seldenrijk, Schaik, Raes, & Oppen, 2017). A randomized controlled pilot trial of MeST
versus a no-treatment control of 23 bereaved, depressed Afghani teenagers in Iran (Neshat-Doost et al.,
2013) also showed an increase in memory specificity compared with wait-list controls. The effects of
MeST on depressive symptoms were delayed in this study such that there was no group difference by
post-intervention assessment but for MeST participants’ symptoms continued to improve after treatment
and were significantly lower than controls by two-month follow-up assessment. A cluster-randomized
controlled platform pilot trial investigating MeST relative to Psychoeducation and Supportive
Counselling (PSC) for major depressive disorder (N = 62) also showed improvement in memory
specificity at post-intervention and follow-up for the MeST-group relative to the PSC (Werner-Seidler
et al., 2018). A reduction in both groups in depressive symptoms was found at a 3-month follow-up. A
recent meta-analysis and systematic review (Barry et al., 2019) concluded that MeST is associated with
improvement in memory specificity and depressive symptoms, but the benefits did not last until followup assessment.
The core component of MeST resembles the Autobiographical Memory Test (AMT, Williams &
Broadbent, 1986), which assesses rAMS by presenting participants with cue words and instructing them
to retrieve specific memories which these cue words remind them of. In MeST, participants receive the
same instructions with positive, negative and neutral cue words. In addition, in a second kind of
specificity exercises they are instructed to retrieve specific memories of the past day (with no cue words
given). After retrieving a specific memory, participants are encouraged to retrieve details of this specific
moment. In the first study examining MeST, participants were offered a total of 104 such retrieval trials
(Raes, Williams, et al., 2009). In addition to these specificity trials, MeST protocols consist of (a)
psycho-education on memory problems in depression; (b) psycho-education and exercises on how to
notice when one is thinking at an overgeneral level and how to counter this maladaptive thinking by
switching to a more specific one; and, (c) therapist and group interactions. The degree of difficulty of
specificity trials increases stepwise in MeST by (a) increasing the amount of specificity trials per
session; (b) by changing the valence of the cue words (negative cue words are only introduced in session
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three); and, (c) by adding more complex trials later in the training (e.g. finding two memories for two
opposing cue words like skillful and clumsy).
However, several questions remain regarding the mechanism by which MeST exerts its effects on
memory specificity and the symptoms of pathology. First, it remains unclear if the specificity trials in
MeST are sufficient to produce change in memory specificity, even in the absence of the
psychoeducational aspects of MeST. Second, it is also unclear whether this stepwise approach of
increasing difficulty is necessary to train autobiographical memory specificity or whether this
contributes towards MeST’s feasibility or acceptability with participants. Finally, it is also unclear how
much training is required in order to modify memory specificity within MeST. Throughout the different
studies, MeST-protocols extended from four (Raes, Williams, et al., 2009) to five sessions (Eigenhuis
et al., 2017), however, it is unclear how many sessions or trials are necessary.
Given that MeST is based on similar specificity trials as the AMT, a recently designed computerized
scoring algorithm for scoring AMT responses (Takano, Ueno, et al., 2017) offers new possibilities given
that MeST might now be delivered in the absence of a therapist. Takano, Moriya and Raes (2017)
designed and examined an online version of MeST (named c-MeST) using the computerized scoring
algorithm (Takano, Ueno, et al., 2017; Takano, Gutenbrunner, Martens, Salmon, & Raes, 2017). In a
proof of concept study involving participants with rAMS (AMT score < 50%), c-MeST effectively
reduced rAMS after a two-week training (consisting of seven sessions of each 5 to 8 trials) and at a twoweek follow up measurement, compared to a no-training control group. However, no effect on
depressive symptoms was found post-training and follow-up. The authors anticipated that they would
not find a direct effect on secondary outcomes based on previous finding (Neshat-Doost et al., 2013) in
which the impact of MeST on depressive symptoms was only visible at a two-month follow-up. For this
reason, the current study will include a three-months follow-up using repeated measures.
These results imply that rAMS can be modified by only using specificity trials, but due to the design
of the training do not answer questions regarding how much training is required and if a stepwise
approach of increasing difficulty is necessary to train MeST. In addition, it is unclear how participants
experience the online training and computerized feedback.
This study examines an online version of MeST that exclusively uses specificity trials without a
gradual increase in difficulty using the computerized scoring algorithm. Moreover, in this version of
online MeST (c-MeST) sessions are standardized, resulting in session-by-session specificity scores.
In addition to pre-intervention and follow-up measurement of memory specificity to assess whether
c-MeST increases memory specificity and session-by-session scores to gain insight in how much
training is needed, a multiple baseline single-case experimental design (SCED) is used to examine the
impact of c-MeST on repeatedly measured symptoms and related processes. This design has several
advantages; due to the frequency of the measurements one can observe if and when change happens,
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and to what degree (Hayes, 1981). The randomized multiple baseline component also allows control
over known and unknown time-related confounding variables (Heyvaert & Onghena, 2014).
The principle aim of this study was to investigate whether an online, individually-delivered version
of Memory Specificity Training (referred to as c-MeST) that exclusively consists of specificity trials
leads to an increase in memory specificity in people who showed rAMS and experienced at least one
depressive episode and reported at least mild depressive symptoms. For the current study, an inclusion
criterion of 70% on the AMT is used as we agree with Werner-Seidler and colleagues (2018) that a
deficit in memory specificity was a necessary criterion to be sure that there was opportunity to benefit
from c-MeST. The secondary inclusion criterion of reporting at least one depressive episode in the past
(assessed with the Major Depressive Questionnaire) and at least reporting minimal depressive symptoms
(assessed with the Patient Health Questionnaire) was used because this combination increased the
chance that the current study examined the potential impact of c-MeST in a sample at risk for depression,
as depression is a highly recurrent disorder (Burcusa & Iacono, 2007).
We expected an increase of memory specificity between pre-intervention and a three months followup measurement. A second research question concerned whether c-MeST impacted depressive
symptoms, plus related processes and symptoms: (1) rumination, (2) worry, (3) unwanted thoughts or
images, (4) being tense when a painful memory arises, and (5) thought suppression. In addition, we
assessed happiness and sadness.
We expected a significant decrease between baseline (phase A) and training and follow up phase
(phase B) for depressive symptoms and related symptoms, states (sadness, being tense when a painful
memory arose) and processes (rumination, worry, thought suppression), and an increase for happiness.
A third research question was if c-MeST is a feasible option to remediate rAMS; did participants
complete c-MeST and how did they experience the cue words and provided feedback? An additional
fourth research question examined how much training was necessary to observe a change in memory
specificity.
3. Method
Participants
Participants were 20 individuals (16 female) who met inclusion criteria: (a) experiencing rAMS,
operationalized as a score of less than 70% on the Autobiographical Memory Test (Williams &
Broadbent, 1986), (b) having experienced a Major Depressive episode, as measured with the Major
Depressive Questionnaire (MDQ), (c) suffering from at least mild depressive symptoms operationalized
as a score of at least 5 out of the maximum 27 on the Patient Health Questionnaire (M = 12.4, SD =
6.01) and (d) being in contact with a clinician in case their psychological condition would worsen; being
in follow-up or in treatment with a clinical psychologist (n = 14; 70%) or having informed their general
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practitioner about their psychological condition (n = 6; 30%). None of the participants were inpatients.
A flow diagram of the selection and inclusion process is illustrated in Figure 1

Figure 1. A flow Chart of the Selection and Inclusion Process.
Participants’ ages ranged between 27 and 74 (Mage = 50, SD = 12) years. Half of the sample had a
full-time paid job, the other were unemployed (retired, sick-leave, never worked, volunteering). For the
marital status, 75% of participants had a partner (married, living together), 25% were single. Nine (45%)
participants reported a current Major Depressive episode. Sixteen participants (80%) suffered from
recurrent depressive episodes. The average age of onset of participants’ first depressive episodes varied
between 10 and 70 years (M = 27.37, SD = 15.57).
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Measures
Autobiographical Memory Specificity. Autobiographical Memory Specificity was measured
using a verbal version of the Autobiographical Memory Test with two sets of cues for pre-training and
follow-up assessments (Dalgleish et al., 2007; Williams & Broadbent, 1986). Ten cue words (five
positive, five negative, presented in alternating order, presented in Appendix, Table A.1) were verbally
presented. In response to each cue word, participants were instructed to retrieve a specific memory. It
was explained that the memory does not have to be an important event, but needs to be specific,
happened once and lasted shorter than a day. Within the instructions, examples of specific and nonspecific responses were given and a practice trial with three cue words with feedback took place. The
AMT was scored during the verbal interview by the first author, unspecific and unclear answers were
followed with prompts until participants succeeded in retrieving a specific answer or until one minute
passed. The AMT was administered at pre-intervention and follow-up assessments for which the two
cue sets (AMT A and AMT B) were counterbalanced; half of the participants were offered the A version
at pre measurement and the B version at follow-up measurement and half of the participants were offered
them the other way round. AMT is scored as the number of cue words for which participants’ first
answer is classified as a specific autobiographical memory. Previous studies varied in the AMT scores
that thy used as inclusion criteria, from no inclusion criterion (Eigenhuis et al., 2017; Neshat-Doost et
al., 2013; Raes, Williams, et al., 2009) to scoring lower than 70% (Werner-Seidler et al., 2018) to scoring
lower than 50% (Takano, Moriya, & Raes, 2017). For the current study, an inclusion criterion of 70%
on the AMT is used. As a point of reference, pre-intervention specificity scores in studies examining the
impact of MeST using no inclusion criterion are 44% (Raes, Williams, et al., 2009), 63% (Eigenhuis et
al., 2017), 63% and 61% (Neshat-Doost et al., 2013).
Depressive symptomatology, current and past Major Episodes. The Patient Health
Questionnaire 9 (Kroenke, Spitzer, Williams, & Löwe, 2010) was used to measure depressive
symptomatology. The PHQ-9 is a nine-item self-report measure of depressive symptoms which refers
to DSM IV depression diagnostic criteria and other leading Major Depressive Disorder symptoms. The
PHQ-9 was used as an inclusion criterion, for which participants needed to report minimal symptoms
(>5) for the previous two weeks, as this is regarded as minimal depressive symptoms (Kroenke, Spitzer,
& Williams, 2001). But PHQ-9 is also used as a repeated measurement during the study (baseline,
intervention phase and follow up phase), to measure change within the individual, applied to the last
day. Scores can vary from 0 to 27. PHQ-9 showed good internal consistency ( = .85 for the first of the
repeated measurements).
The Major Depression Questionnaire (MDQ; Van der Does, Barnhofer, & Williams, 2003) is a
self-report measure for screening for current and past Major Depressive episodes asking participants
about DSM IV criteria for current and past major depression, also including questions on functioning
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and exclusion criteria. MDQ was used as a pre measurement to assess past and current major depressive
episodes, number of past depressive episodes and age of onset of a first depressive episode.
Rumination. The Ruminative Response Scale – Brooding subscale (RRS Brooding; Raes, Schoofs,
et al., 2009; Treynor, Gonzalez, & Nolen-Hoeksema, 2003) was used to assess change in the brooding
subtype of depression across the intervention. The RRS Brooding is a self-report questionnaire
consisting of five items measuring brooding, part of the 22 items of the Ruminative Response Scale
(RRS, Nolen-Hoeksema & Morrow, 1991) and shows a good internal consistency ( = .83 for the first
of the repeated measures). The items on the brooding factor are considered to measure the maladaptive
coping of passively comparing one’s situation with some unachieved standard. E.g., participants are
asked to report how frequently they tend to think “Why do I always react this way?” or “Why do I have
problems other people do not have?” on a 1 (almost never) to 4 (always) scale. Questions are applied to
the last day (“since yesterday’). Scores vary from 5 to 20. The RRS Brooding was used as a part of the
repeated measures.
Items for Repeated Measurements. A multiple baseline across participants design requires
repeated measures. Depressive symptoms and rumination were measured repeatedly using the PHQ-9
and RRS Brooding. In addition, 8 single items were added that capture change in symptoms and related
psychological processes: (1) rumination, (2) worry, (3) unwanted thoughts or images, (4) being tense
when a painful memory arises, and (5) thought suppression. In addition, we assessed happiness and
sadness. Participants scored to what extent they experienced, within the last day, each of the situations
referred to within the eight statements mentioned on Likert scales from 1 (not at all) to 9 (almost all of
the time): (a) “I worried about the future”, (b) “I worried about the past”, (c) “Unwanted images or
thoughts that suddenly arose bothered me”, (d). “I tried to ban unwanted images or thoughts”, (e) “If a
painful memory arose, I got tense”, (f) “I felt sad”, (g) “I felt happy”, (h) “I noticed the training had a
positive impact on my functioning”. Items (c), (d) and (e) are combined for analysis, as they are inspired
by the three subscales of the revised Impact of Events scale (Weiss & Marmar, 1995).
Measures of training experiences. After each session participants are asked three closed and
two open questions, asking participants (a) to what extent they found the offered words helpful/easy to
help them retrieve a specific memory (0 = not easy at all, words are very difficult to retrieve memories
for, 10 = very easy, words are very easy to retrieve memories for), (b) to what extent they experienced
the feedback of the classifier as correct (0 = not at all, a lot of mistakes, 10 = very correct, no mistakes),
(c) to what extent they experienced the session okay in length (1 = way too short, 2 = a bit too short, 3
= just right, 4 = a bit too long, 5 = way too long), (d) how they experienced the training and (e) if they
had any other remarks.
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The Intervention - Online Memory Specificity Training (c-MeST)
Online MeST consists of nine sessions of eleven specificity trials. In each specificity trial,
participants are asked to retrieve a specific memory. Immediate feedback on their generated memory is
provided. Online MeST is provided via the internet. Participants complete each session on an online
platform which contained instruction and tips about autobiographical specificity, similar to the
instructions of the AMT but more examples are provided.
Sets of cue words were created by first selecting words from a corpus of 4300 Dutch words (Moors
et al., 2013) on the basis of the acquisition age and emotional valence. Words with an acquisition age
lower than 6 were selected and the valence scores for each word varied from 1 (very negative) to 7 (very
positive). Nine sets of words were created by dividing negative, positive and neutral (that is, those with
a score of four in the aforementioned valence scale) words one by one into different sets, until each set
contained three negative, three positive and three neutral cues. These 9 sets were checked on
valence/pleasantness, activity/arousal, power/dominance (Moors et al., 2013) and concreteness
(Brysbaert, Stevens, De Deyne, Voorspoels, & Storms, 2014).
Similar to the structure of therapist-provided MeST, in each session the nine trials with cue words
are followed up by one trial about a memory of yesterday and one about today (without cue words). The
website uses the computerized scoring algorithm for the Autobiographical Memory Test (Takano, Ueno,
et al., 2017) to score entries and to automatically give feedback if the entry is specific or not. The scoring
algorithm showed good performances against expert-rated scores in discriminating specific versus nonspecific memories (> .90 as Area under the Curve in Receiver Operating Characteristic analysis; Takano,
Gutenbrunner et al., 2017). If the entry is not specific enough, participants are encouraged to re-enter
the memory (or another memory) with more episodic details. For each cue word, participants get three
chances to enter a specific memory and if they cannot generate a specific memory within three attempts
the next cue word is presented automatically. If participants succeed in providing a specific memory,
they are then invited to provide more spatio-temporal and contextual details on the next page (i.e.,
“Where did it happen? When did it happen? How long did it take? Who else was there? What can u see,
hear, smell or taste? What kind of day was it?”). Participants are instructed to only fill out these details
if they did not already provide these details in their successful entry. Participants can skip a cue word if
they wish to do so. There is no time limit per question. In sum, participants are offered nine sessions of
eleven specificity trials in 17 days, which is a similar in dose as original MeST (99 specificity trials
versus 104 specificity trials in 4 weekly sessions and as home work assignments between sessions; Raes
et al., 2009) but higher in dose than the previous examination of c-MeST which did not impact secondary
measures (Takano, Moriya, et al., 2017).
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Entries were scored manually by the first author. c-MeST sessions are scored as the number of trials
for which participants’ first answer is classified as a specific autobiographical memory, in line with the
AMT, resulting in a maximum of 11 points per session.
Procedure
To examine the efficacy of an online version of the Memory Specificity Training (c-MeST), a
multiple baseline across participants design with a fixed number of participants (n = 20) was chosen.
The randomized multiple baseline component allows control over known and unknown time-related
confounding variables by varying the length of the baseline (intervention randomization). A minimum
baseline of two weeks (14 days) was chosen to observe potential variation in participants before the
intervention phase started. Using randomization tests 20 randomized baselines are necessary to create
the option of a minimal p value of .05 per participant. Regarding statistical power, with a minimum
number of measures of 14 per phase, a minimum of 62 measures in total for the participant with the
shortest baseline, and 20 participants, previous simulation studies indicate that this study can reach
sufficient statistical power (Heyvaert et al., 2017; Michiels, Heyvaert, & Onghena, 2018). The 20
baselines varying from 14 to 33 days were randomized and then allocated to participants who met
inclusion criteria. This process stopped after the preset sample size (20 participants) was met. The
research design is illustrated in Figure 2.

Figure 2. Visualized Graphic Illustration of the Research Design per Participant, AMT =
Autobiographical Memory Test, MDQ = Major Depression Questionnaire, RRS Brooding = Ruminative
Response Scale Brooding Subscale, MeST = Memory Specificity Training
Participants were recruited between September 2016 and July 2017 via two local Flemish
newspapers and a local television station, in which prospective participants were informed that the first
results of MeST as an add-on intervention for depression are promising in improving specificity and
depressive symptoms. Prospective participants were invited for a meeting in which they received
additional study information after which they gave informed consent. Those who met inclusion criteria
received a personalized file with a schedule of which day they had to train and/or fill out questionnaires,
based on the allocated randomized baseline length (intervention randomization) and starting the day
after the meeting (start-point randomization). The 20 possible baselines were randomized using
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random.org and then assigned to participants in the order of intake meetings. Each day when participants
were asked to fill out a questionnaire or training, an invitation was sent by e-mail (automated with the
software Boomerang) to remind them. On a day when participants needed to fill out both, participants
received both e-mails at the same time. We did not instruct participants in which order the training and
questionnaire should be completed. An online platform was created where participants could fill out the
repeated measurements throughout the study: PHQ-9, RRS Brooding and single items.
Before the training phase started, participants received a phone call wherein the instructions about
the training were repeated. After the training phase participants received an e-mail with instructions on
how to train further in their own time with pen and paper trials, if they wished to. After the follow-up
finished, participants were invited for a post-intervention assessment in person or by telephone. No
blinding was used. The study received institutional ethical approval of the Social and Societal Ethics
Committee of KU Leuven.
Analysis
Scores of the pre- and follow-up measurement of AMT were submitted to a t-test to confirm whether
c-MeST leads to an increase in autobiographical memory specificity. Session-by-session scores, which
are manually scored by one of the authors, are used to explore how much training is needed. To measure
the impact of c-MeST on depressive symptoms and related states (sadness, happiness, being tense when
a painful memory arose) and processes (rumination, worry, thought suppression), a multiple baseline
across participants design is used and a visual and statistical analysis are applied. The baseline length
(with repeated measurements every day), phase A, is randomized between 14 and 33 days. We did not
have a clear hypothesis about a change point where a (clinically) significant effect on secondary
measures could be observed; in some studies an effect was found at both post-intervention measurement
and follow-up (Eigenhuis et al., 2017; Werner-Seidler et al., 2018), but Neshat-Doost and colleagues
(2012) only found an effect on secondary measures at the follow-up measurement. For this reason, we
statistically compared the randomized baselines with a combination of the training and follow-up phase
to detect an impact. The training phase (17 days, with measurements each day) and follow-up phase (3
months, with measurements every three days) are combined as phase B. This results in a minimum of
measurement times per phase of 14, and a total number of measurement times varying from 62 to 82.
Although the training phase and follow-up phase are combined for statistical analysis, a post-hoc visual
analysis (according to the criteria defined by Kratochwill et al., 2010) was applied to check whether an
effect occurred during the treatment that would have disappeared during follow-up, or that a clear effect
appeared only during follow-up. For visual and statistical analysis the software ‘Single Case Data
Analysis’ (Bulté & Onghena, 2013) is used, which uses the R packages SCRT, SCVA and SCM. For
visual analysis with SCVA, the level of each phase using mean scores and the trend of each phase using
least squares regression are examined (Bulté & Onghena, 2011). For statistical analysis, randomization
tests (RTs) are calculated. Randomization tests are statistical significance tests based on the random
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assignment of experimental units to treatments (Onghena & Edgington, 2005). First, a test statistic (TS)
is calculated. For all dependent variables a decrease in scores is expected, and thus TS was defined as B
– A; one exception is the item, happiness, for which an increase in scores is expected and thus TS was
defined as A – B. Second, the TS for each possible assignment (N = 20) is calculated given the collected
data of the participant. Third, we examined where the obtained TS falls within the distribution of all
possible test statistic values. The p value of the RT is calculated as the proportion of possible TS values
that is as extreme, or even more extreme, than the value of the TS based on the collected data. And thus,
with 20 participants, the minimum possible p value is .05 per participant. These p values are then
combined in a multiplicative way (Onghena & Edgington, 2005).
4. Results
Compliance and Missing Values
One participant declined the follow-up assessment of autobiographical memory specificity (AMT)
and one participant did not report sufficient repeated measurements to be included for the randomization
tests. Overall participants showed good compliance, completing 94.65% of the trials (SD = 8.17) and an
average specificity score of 80.63% (SD = 13.87%) of the intervention trials. For offering twenty
participants nine sessions each with eleven trials, the mean amount of sessions completed was 8.65 (SD
= .57). Table 1 shows the descriptive statistics for participants’ performance on each trial.
Table 1.
Minima, Maxima, Means and Standard Deviations of Amount of Sessions and Trials Made, and Scores
for Total Amount of Trials as well as for Only Negative, Neutral as Positive Cues as Memories of the
Day
Min

Max

M

SD

Number of sessions

7

9

8.65

0.57

Number of trials

72

99

93.7

8.09

41.41

100.00

80.63

13.87

19

27

25.65

2.24

25.93

100.00

73.38

19.12

19

27

25.45

2.40

Score (%) of trials with neutral cues

33.33

100.00

79.69

16.98

Number of trials with positive cues

20

27

25.6

2.13

33.33

100.00

76.74

18.33

14

18

17

1.45

88.89

100.00

98.25

3.21

Total score %
Number of trials with negative cues
Score (%) of trials with negative cues
Number of trials with neutral cues

Score (%) of trials with positive cues
Number of trials with memories of the day
Score (%) of trials with memories of the day
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Effects of c-MeST on Memory Specificity During Training and at Three Months Follow Up
Participants’ scores on the AMT increased significantly, t(18) = -6.94, p < .001, from pre- (M =
4.85, SD = 1.66) to post-intervention assessment measurement after three months follow up (M = 7.79,
SD = 1.99). Between the last session and the three months follow up participants were able to train with
provided pen and paper trials; 14 people (70%) never did, 2 (10%) tried less than ten trials and 4
participants (20%) made between ten and fifty extra trials. Table A.2 in the Appendix shows for each
participant specificity scores for pre-intervention and follow-up measurement, and for each session.
Figure 3 illustrates pre-intervention and follow-up measurement AMT mean scores and mean scores of
the group for each session which varies from 75.86% to 86.59% with an overall mean score of 80.99%.
Visual analysis of session-to-session scores shows that there was a significant improvement in the
proportion of specific answers given by participants from the pre-intervention assessment to the end of
the first session, after which no further enhancement of specificity was observed.

Specificty %

100

AMT
Session

80
60

Post AMT

S1
S2
S3
S4
S5
S6
S7
S8
S9

Pre AMT

40

Figure 3. Mean Score with Standard Error on AMT for Pre- and Post-Measurement, in between Mean
Scores (and 95% Confidence Interval) for Each Online Session
Effects of c-MeST on Depressive Symptoms and Related States and Processes
Visual analysis of depressive symptoms and related states (sadness, happiness, being tense when a
painful memory arose) and processes (rumination, worry, thought suppression) per participant for 19
participants using the levels of each phase using mean scores and the trend of each phase using least
squares regression do not suggest a clear effect. Visual Analysis of depressive symptoms (PHQ-9) of 19
participants is shown in Figure 4.
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Raw data and graphs of all other participants are available online (Martens, Barry, Takano,
Onghena, & Raes, 2018). Combining p-values in a multiplicative way indicated that there was no
significant impact of the training on depressive symptoms (PHQ, p = .11), rumination (RRS Brooding,
p = .67), worrying about the future (single item, p = .68), worrying about the past (single item, p = .36),
the combination of unwanted thoughts or images, being tense when a painful memory arises and thought
suppression (three items combined, p = .33), sadness (single item, p = .65) or happiness (single item, p
= .06). Test Statistics, which indicate the size of the effect, P values for each participant, and the
multiplicative p-values are shown in Table 2.
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Due to the lack of a clear hypothesis about where a clinically significant effect of c-MeST on
secondary measures could have been expected, the training phase and follow-up phase were combined
for the previously described analyses. Post-hoc visual analyses of repeated depressive symptomatology
(PHQ-9) for the three separate phases (baseline versus training phase versus follow-up phase) per
participant did not reveal an effect (according to the criteria defined by Kratochwill et al., 2010) that
occurred during the training phase which disappeared during the follow-up neither, nor an effect that
only appeared during follow-up. Moreover, analyses of the mean scores of the baselines of participants
(n = 19) revealed that from a day to day basis 8 participants reported a mean of mild symptoms (< 5 on
the PHQ-9; Kroenke, Spitzer, & Williams, 2001) and 6 reported moderate depressive symptoms (5-9 on
PHQ-9). With only 2 participants reporting moderately severe (10-14) or severe (>15) depressive
symptomatology, the margin for c-MeST to have caused a statistically significant effect was very
limited. Post hoc visual analyses are available as Table A.3 (Appendix).
Feasibility – Training Experiences
Results indicate that no clear difference was found for difficulty of words between sessions and that
participants rated the cue words as average on difficulty (M = 4.9, SD = 1.94). For the feedback of the
classifier, no difference was found between how correct participants experienced the feedback over
sessions. On average they experienced the classifier as correct (M = 6.62, SD = 2.17). The length of the
sessions was experienced on average as ‘just right’ and ‘a bit too long’ (M = 3.6, SD = .68). We assessed
recurrent themes in participants’ answers when asked about how they experienced the training and if
they had any other comments. Most participants (n = 16) initially reported that c-MeST was difficult,
frustrating or exhausting. Some noticed that they got better at retrieving memories more quickly (n = 8),
some experienced the training as dull (n = 4), and some experienced less stress than in the face-to-face
pre-intervention measurement of specificity (n = 3). Other comments of note were that one person was
in doubt when to skip one cue and going to the next one and how long they should try to come up with
a specific memory, and one person reported some distrust about sharing personal memories in an online
platform.
5. Discussion
This study examined the impact of online memory specificity training (c-MeST) on rAMS and on
depressive symptoms and related states (sadness, happiness, being tense when a painful memory arose)
and processes (rumination, worry, thought suppression). As predicted, the hypothesis that rAMS can be
remediated by online training was supported by significant differences between the pre-intervention
scores and scores in the follow-up assessment, three months after training. This is in line with previous
studies in which a group version was tested (Eigenhuis et al., 2017; Neshat-Doost et al., 2013; Raes,
Williams, et al., 2009; Werner-Seidler et al., 2018). In-person, group MeST in most of these previous
studies also includes psycho-education on memory problems in depression (session one), psycho-
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education and exercises on how to notice when one is thinking on an overgeneral level and how to tackle
that (STOP-model, session four), and therapist-plus-group interaction. The results of the current study
support the idea that mere memory specificity trials suffice to improve AMS, which is in line with the
results of Takano, Moriya and Raes (2017).
However, session-by-session scores of memory specificity indicate that participants have less
trouble retrieving specific memories when done so with no time limit, at home, online, with words
(neutral, positive, and negative affect) of an Age of Acquisition lower than six and in combination with
exercises without cue words. Within Session 1 AMS seemed to have improved to saturation. Although
one could argue that a mean score of 86.59% (SD = 10.26) still leaves room for improvement, this score
is comparable to post-intervention measures of memory specificity in studies which used reduced
memory specificity as an inclusion criterion; ranging from 59.5% (Takano, Moriya, & Raes, 2017;
improvement by 25.2%) to 66.67% (Werner-Seidler et al., 2018; improvement by 23.22%). A first
potential explanation for this sudden increase is that participants are less stressed when retrieving
memories at home, without a time limit. A second relevant difference between c-MeST and the AMT is
that c-MeST contained trials with neutral cues and trials with exercises of the day. These two types of
trials generated the highest scores (see Table 1) and thus have contributed to the higher scores on cMeST sessions in comparison to the AMT which only included negative and positive cues. Theories
regarding AMS suggest that reduced specificity can be driven by avoidance of negative emotions
(Williams et al., 2007). We might therefore expect reduced specificity in a test involving negative cues
compared to those involving neutral cues. The inclusion of neutral cues within c-MeST sessions may
then have led to what appeared to be an improvement in specificity but which was actually a difference
in specificity between tests involving cue words of different valence. A third potential explanation is
that, although test-retest reliability has previously been assessed for AMTs without immediate feedback
(for an overview, see Griffith et al., 2012), a practice effect may have due to the feedback of the AMT
at intake plus the first session of c-MeST, and/or due to drawing participants’ attention to the concept
of specificity. Nevertheless, by the follow-up AMT assessment that included only positive and negative
cues, specificity remained significantly higher than at baseline.
As a result of the saturation effect, it remains unclear how much training participants need to achieve
a lasting effect at a face-to-face post-intervention assessment. As this is the first assessment of MeST
using session-to-session scores, it raises questions about improvements in memory specificity between
pre- and post-interventions measurements of in-person group MeST (Raes, Williams, et al., 2009;
Werner-Seidler et al., 2018). It is possible that only one session of training is needed to improve scores
on an AMT, but the design employed here precludes us from concluding whether this is the case.
Unfortunately, it was not possible to check how much time participants spent in each session. An
increase in speed in retrieving specific memories, for example, might be another important variable that
improves through training and which may not be realized by the first session. Another useful addition
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to future studies examining the optimal dose would be the use of transfer tasks, to control for the overlap
of the AMT and MeST, or to examine change in the neurobiological processes underlying reduced
specificity from pre- to post- intervention (Barry, Chiu, Raes, Ricarte, & Lau, 2018).
The second hypothesis that c-MeST would lead to a decrease in depressive symptoms and related
processes and symptoms was not supported. We used a multiple baseline across participants design,
which can be regarded as adding information to results from previous studies using only pre- and postmeasurements (Eigenhuis et al., 2017; Raes, Williams, et al., 2009) and follow-up (Neshat-Doost et al.,
2013; Werner-Seidler et al., 2018). Visual and statistical analysis showed no significant effect of cMeST on depressive symptoms and related states (sadness, happiness, being tense when a painful
memory arose) and processes (rumination, worry, thought suppression). As no statistically significant
impact was found of c-MeST on secondary processes and symptoms, these results should be interpreted
with caution and more research is needed to examine the relationship between c-MeST and
symptomatology, particularly amongst groups of people who are currently depressed. It is of note that
rAMS is evident amongst people with a history of depression who are not currently symptomatic but
amongst whom their rAMS is predictive of subsequent increases in symptoms (Kleim & Ehlers, 2008).
It may be the case that amongst at-risk samples without clinical diagnoses, the benefits of MeST are
realized in terms of preventing further increases in symptom severity that might otherwise be expected
amongst such people. Future research must examine if c-MeST shows an impact on symptoms in
samples with higher levels of symptomatology than in this at-risk group, or examine the value of cMeST in preventing increases in symptoms amongst at-risk groups using a longer follow-up than three
months.
Nevertheless, the results of this study suggest that online remediation of rAMS is feasible. No
participants dropped out during the training (although it is worth mentioning that one participant was
tired of the specificity exercises and declined a post-intervention assessment) and the mean amount of
trials made can be regarded as satisfying (M = 94,65%, SD = 8.179). Previous studies had drop-outs
(e.g. 41.2% in Raes et al., 2009 and 15.6% in Eigenhuis et al., 2017) due to reasons which c-MeST could
be an answer for; being discharged from the hospital where they attended MeST, being in a too depressed
state to attend group training, or family circumstances. With depression being the leading cause of
disability worldwide (WHO, 2017), the development of a scalable and accessible intervention targeting
a transdiagnostic factor can be regarded as promising. Murray and colleagues (2016) posed 13 research
questions to evaluate the potential of Digital Health Interventions (DHI) as scalable tools. Before this
study took place, one could positively answer four of those questions: (a) there is a clear health need
that MeST intends to address, (b) there is a defined population that could benefit from MeST: i.e. people
experiencing rAMS, (c) there seems to be a credible causal explanation for MeST to achieve the desired
impact, and (d) the possibility of harms has been adequately considered. The results of this study offer
preliminary answers for three other research questions regarding whether c-MeST would be able to
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reach the population that needs it whilst preserving its core components and doing so with minimal cost.
First, the fact that participants found c-MeST acceptable and feasible, increases the chance that when cMeST is offered to other at-risk samples it is likely to be experienced in a similar way. For this study
design, participants were required to train intensively during a short period of time, which resulted in
some participants reporting that session length was too long. Outside of research contexts, one can
assume that uptake can even be improved if participants can train at their own pace in their own chosen
dosage. In addition, adapting this online prototype to a more gamified and visually more attractive
version, which might include psycho-education on why to train memory specificity, might increase the
motivation of people experiencing rAMS. Second, regarding the key component, this study adds to our
knowledge regarding MeST in suggesting that AMS might be improved using only specificity trials. In
contrast with other more complex DHIs consisting of several components, online MeST only has one
core component (with different kinds of cue words). Third, on the cost of this DHI and its cost impact
on users and health systems, the current results indicate that providing online MeST using an online
classifier can be delivered at a low cost as no face-to-face clinical interaction is required. However, for
future dissemination on larger scale bigger investments would be needed to allow more simultaneous
users. As cost-effectiveness for MeST is unclear as well, future research might examine and compare
costs of both methods of delivery.
The main limitation of this study is that participants were not asked to stop other treatments that
they may have been receiving. Given the working mechanism of increasing memory specificity, a
possible explanation is that participants benefit from c-MeST due to interaction effects of increasing
memory specificity and psychological treatments or medication. Future research could focus on
exclusively training memory specificity, or on examining interaction effects between MeST and
psychological treatments. Indeed, future investigations could explore the value of c-MeST as an add-on
to other interventions. Another limitation in the assessment of the impact of c-MeST on memory
specificity is that the absence of a between-subjects control group makes it impossible to rule out
regression to the mean. The choice for a multiple baseline across participants design using
randomizations tests was a valid alternative to designs using control groups to assess the impact of cMeST on repeatedly measured secondary processes. In comparison to the use of control groups, in single
case designs the case can provide its own control for purposes of comparison. For the current study, the
baseline phase of each participant is compared to the repeated measures after introduction of the
intervention. Unfortunately, the use of such a design was not possible to assess the impact of c-MeST
on memory specificity as this was not measured repeatedly. However, our findings are in agreement
with many others which used control groups and which observed improvements in specificity across
groups with differing levels of AMS at pre-intervention (Neshat-Doost et al., 2013; Raes, Williams, et
al., 2009). Future studies examining c-MeST should include a control group to account for this. An
additional limitation of the current study is that we used a verbal AMT with feedback, in contrast with

113

Chapter 4: c-MeST in Adults with a History of Depression
studies in which test-retest reliability of the AMT was examined using versions of the AMT without
feedback (e.g.. Takano, Mori, Nishiguchi, Moriya, & Raes, 2017). This makes it difficult to compare
pre-intervention specificity scores with specificity scores of other studies. Another potential issue of this
version is that participants possibly already started to learn from the feedback during the pre-intervention
measurement. However, the present study is novel in that it provides the first examination of sessionto-session changes in specificity across MeST. Future studies using a similar design would be able to
examine the relation between dosage and improvements in symptomatology once an improvement is
found. Finally, the current study could have benefited from diagnostic assessment.
Future research could also aim to replicate these findings and extending our current knowledge by
exploring the other research questions on c-MeST as a DHI, for example: what strategies should be used
to support tailoring the DHI (c-MeST) to participants over time (for example the gamification of MeST).
These results also imply that future research on the context-dependency of measuring memory
specificity (results improved drastically from the face to face and time-limited pre measurement to the
first online session from home) can be useful to increase insight into the phenomenon of memory
specificity.
6. Conclusions
Online memory specificity training can effectively improve autobiographical memory specificity
amongst people at risk of increases in depression symptoms. No change in related processes (e.g.,
rumination and negative future thinking) and the symptoms of depression was found. Future studies
with longer follow-up durations are needed to test the validity of c-MeST as a an intervention for
preventing increases in depression symptoms or as a stand-alone treatment amongst people with clinical
diagnoses.

114

Chapter 4: c-MeST in Adults with a History of Depression
7. References
Barry, T. J., Chiu, C. P. Y., Raes, F., Ricarte, J., & Lau, H. (2018). The neurobiology of reduced
autobiographical memory specificity. Trends in Cognitive Sciences, 22, 1038–1049.
https://doi.org/10.1016/j.tics.2018.09.001
Barry, T. J., Sze, W. Y., & Raes, F. (2019). A meta-analysis and systematic review of Memory
Specificity Training (MeST) in the treatment of emotional disorders. Behaviour Research and
Therapy, 116, 36–51. https://doi.org/10.1016/j.brat.2019.02.001
Beaman, A., Pushkar, D., Etezadi, S., Bye, D., & Conway, M. (2007). Autobiographical memory
specificity predicts social problem-solving ability in old and young adults. Quarterly Journal of
Experimental Psychology, 60, 1275–1288. https://doi.org/10.1080/17470210600943450
Bomba, M., Marfone, M., Brivio, E., Oggiano, S., Broggi, F., Neri, F., & Nacinovich, R. (2014).
Autobiographical memory in adolescent girls with anorexia nervosa. European Eating Disorders
Review, 22, 479–486. https://doi.org/10.1002/erv.2321
Brysbaert, M., Stevens, M., De Deyne, S., Voorspoels, W., & Storms, G. (2014). Norms of age of
acquisition and concreteness for 30,000 Dutch words. Acta Psychologica, 150, 80–84.
https://doi.org/10.1016/j.actpsy.2014.04.010
Bulté, I., & Onghena, P. (2011). When the truth hits you between the eyes. A software tool for the
visual analysis of single-case experimental data. Methodology, 8, 104–114.
https://doi.org/10.1027/1614-2241/a000042
Bulté, I., & Onghena, P. (2013). The single-case data analysis package: Analysing single-case
experiments with R software. Journal of Modern Applied Statistical Methods, 12, 450–478.
https://doi.org/10.22237/jmasm/1383280020
Burcusa, S. L., & Iacono, W. G. (2007). Risk for recurrence in depressoin. Clinical Psychology
Review, 8, 959–985. https://doi.org/10.1016/j.cpr.2007.02.005
Conway, M. A., & Pleydell-Pearce, C. W. (2000). The construction of autobiographical memories in
the self-memory system. Psychological Review, 107, 261–288. https://doi.org/10.1037//0033295X.
Craske, M. G. (2018). Honoring the Past, Envisioning the Future: ABCT’s 50th Anniversary
Presidential Address. Behavior Therapy, 49, 151–164.
https://doi.org/doi:10.1016/j.beth.2017.05.003
Dalgleish, T., Williams, J. M. G., Golden, A.-M. J., Perkins, N., Barrett, L. F., Barnard, P. J., …
Watkins, E. (2007). Reduced specificity of autobiographical memory and depression: The role of

115

Chapter 4: c-MeST in Adults with a History of Depression
executive control. Journal of Experimental Psychology: General, 136, 23–42.
https://doi.org/doi:10.1037/0096-3445.136.1.23
Debeer, E., Raes, F., Claes, S., Vrieze, E., Williams, J. M. G., & Hermans, D. (2012). Relationship
between cognitive avoidant coping and changes in overgeneral autobiographical memory
retrieval following an acute stressor. Journal of Behavior Therapy and Experimental Psychiatry,
43, S37–S42. https://doi.org/10.1016/j.jbtep.2011.04.002
Eigenhuis, E., Seldenrijk, A., Schaik, A. V, Raes, F., & Oppen, P. V. (2017). Feasibility and
effectiveness of Memory Specificity Training in depressed outpatients: A pilot study. Clinical
Psychology and Psychotherapy, 24, 269–277. https://doi.org/doi:10.1002/cpp.1995
Goddard, L., Dritschel, B., & Burton, A. (1996). Role of autobiographical memory in social problem
solving and depression. Journal of Abnormal Psychology, 105, 609–616.
https://doi.org/doi:10.1037/0021-843X.105.4.609
Griffith, J. W., Sumner, J. A., Raes, F., Barnhofer, T., Debeer, E., & Hermans, D. (2012). Current
psychometric and methodological issues in the measurement of overgeneral autobiographical
memory. Journal of Behavior Therapy and Experimental Psychiatry, 43, 21–31.
https://doi.org/10.1016/j.jbtep.2011.05.008
Hayes, S. C. (1981). Single Case Experimental Design and empirical clinical practice. Journal of
Consulting, 49, 193–211.
Heyvaert, M., & Onghena, P. (2014). Randomization tests for single-case experiments: State of the art,
state of the science, and state of the application. Journal of Contextual Behavioral Science, 3,
51–64. https://doi.org/10.1016/j.jcbs.2013.10.002
Heyvaert, M., Moeyaert, M., Verkempynck, P., Van den Noortgate, W., Vervloet, M., Ugille, M., &
Onghena, P. (2017). Testing the intervention effect in single-case experiments: A Monte Carlo
simulation study. The Journal of Experimental Education, 85, 175–196.
https://doi.org/10.1080/00220973.2015.1123667
Hitchcock, C., Werner-Seidler, A., Blackwell, S. E., & Dalgleish, T. (2017). Autobiographical
episodic memory-based training for the treatment of mood, anxiety and stress-related disorders:
A systematic review and meta-analysis. Clinical Psychology Review, 52, 92–107.
https://doi.org/10.1016/j.cpr.2016.12.003
Huber, J., Salatsch, C., Ingenerf, K., Schmid, C., Maatouk, I., Weisbrod, M., … Nikendei, C. (2015).
Characteristics of disorder-related autobiographical memory in acute anorexia nervosa patients.
European Eating Disorders Review, 23, 379–389. https://doi.org/10.1002/erv.2379
Jing, H. G., Madore, K. P., & Schacter, D. L. (2016). Worrying about the future: An episodic
116

Chapter 4: c-MeST in Adults with a History of Depression
specificity induction impacts problem solving, reappraisal, and well-being. Journal of
Experimental Psychology: General, 145, 402–418.
Kleim, B., & Ehlers, A. (2008). Reduced autobiographical memory specificity predicts depression and
posttraumatic stress disorder after recent trauma. Journal of Consulting and Clinical Psychology,
76, 231–242. https://doi.org/10.1037/0022-006X.76.2.231
Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf, D. M., &
Shadish, W. R. (2010). Single-Case Design Technical Documentation. What Works Clearing
House, 1–34. https://doi.org/10.1037/e578392011-004
Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9: Validity of a brief depression
severity measure. Journal of General Internal Medicine, 16, 606–613.
https://doi.org/doi:10.1046/j.1525-1497.2001.016009606.x
Kroenke, K., Spitzer, R. L., Williams, J. B. W., & Löwe, B. (2010). The Patient Health Questionnaire
Somatic, Anxiety, and Depressive Symptom Scales: A systematic review. General Hospital
Psychiatry, 32, 345–359. https://doi.org/doi:10.1016/j.genhosppsych.2010.03.006
Mackinger, H. F., Pachinger, M. M., Leibetseder, M. M., & Fartacek, R. R. (2000). Autobiographical
memories in women remitted from major depression. Journal of Abnormal Psychology, 109,
331–334. https://doi.org/10.1037//0021-843X.109.2.331
Martens, K., Barry, T. J., Takano, K., Onghena, P., & Raes, F. (2018). Efficacy of online Memory
Specificity Training in patients with a history of depression.
https://doi.org/10.17605/OSF.IO/GE6VS
McNally, R. J., Lasko, N. B., Macklin, M. L., & Pitman, R. K. (1995). Autobiographical memory
disturbance in combat-related posttraumatic stress disorder. Behavioral Research and Therapy,
33, 619–630. https://doi.org/10.1016/0005-7967(95)00007-K
Michiels, B., Heyvaert, M., & Onghena, P. (2018). The conditional power of randomization tests for
single-case effect sizes in designs with randomized treatment order: A Monte Carlo simulation
study. Behavior Research Methods, 50, 557–575. https://doi.org/10.3758/s13428-017-0885-7
Moors, A., De Houwer, J., Hermans, D., Wanmaker, S., van Schie, K., Van Harmelen, A.-L., …
Brysbaert, M. (2013). Norms of valence, arousal, dominance, and age of acquisition for 4,300
Dutch words. Behavior Research Methods, 45, 169–177. https://doi.org/10.3758/s13428-0120243-8
Murray, E., Hekler, E. B., Andersson, G., Collins, L. M., Doherty, A., Hollis, C., … Wyatt, J. C.
(2016). Evaluating digital health interventions: key questions and approaches. American Journal
of Preventive Medicine, 51, 843–851. https://doi.org/10.1016/j.amepre.2016.06.008
117

Chapter 4: c-MeST in Adults with a History of Depression
Neshat-Doost, H. T., Dalgleish, T., Yule, W., Kalantari, M., Ahmadi, S. J., Dyregrov, A., & Jobson, L.
(2013). Enhancing Autobiographical Memory Specificity Through Cognitive Training. Clinical
Psychological Science, 1, 84–92. https://doi.org/10.1177/2167702612454613
Nolen-Hoeksema, S, & Morrow, J. (1991). A prospective study of depression and posttraumatic stress
symptoms after a natural disaster: The 1989 Loma Prieta Earthquake. Journal of Personality and
Social Psychology, 61, 115–121. https://doi.org/doi:10.1037/0022-3514.61.1.115
Nolen-Hoeksema, Susan. (2000). The role of rumination in depressive disorders and mixed
anxiety/depressive symptoms. Journal of Abnormal Psychology, 109, 504–511.
https://doi.org/doi:10.1037.0021)843X.109.3.504
Onghena, P., & Edgington, E. S. (2005). Customization of pain treatments - Single-Case Design and
Analysis. Clinical Journal of Pain, 21, 56–68.
Park, R. J., Goodyer, I. M., & Teasdale, J. D. (2002). Categoric overgeneral autobiographical memory
in adolescents with major depressive disorder. Psychological Medicine, 32, 267–276.
https://doi.org/10.1017/S0033291701005189
Raes, F., Hermans, D., Williams, J. M. G., Demyttenaere, K., Sabbe, B., Pieters, G., & Eelen, P.
(2005). Reduced specificity of autobiographical memory: A mediator between rumination and
ineffective social problem-solving in major depression? Journal of Affective Disorders, 87, 331–
335. https://doi.org/doi:10.1016/j.jad.2005.05.004
Raes, F., Schoofs, H., Hoes, D., Hermans, D., Van Den Eede, F., & Frank, E. (2009). ‘Reflection’ en
‘brooding’ als subtypes van rumineren: een herziening van de Ruminative Response Scale.
Gedragstherapie, 42, 205–214.
Raes, F., Williams, J. M. G., & Hermans, D. (2009). Reducing cognitive vulnerability to depression: A
preliminary investigation of MEmory Specificity Training (MEST) in inpatients with depressive
symptomatology. Journal of Behavior Therapy and Experimental Psychiatry, 40, 24–38.
https://doi.org/doi:10.1016/j.jbtep.2008.03.001
Starr, L. R., & Davila, J. (2012). Responding to anxiety with rumination and hopelessness: Mechanism
of anxiety-depression symptom co-occurrence? Cognitive Therapy and Research, 36, 321–337.
https://doi.org/doi:10.1007/s10608-011-9363-1
Sumner, J. A., Griffith, J. W., & Mineka, S. (2010). Overgeneral autobiographical memory as a
predictor of the course of depression: A meta-analysis. Behaviour Research and Therapy, 48,
614–625. https://doi.org/10.1016/j.brat.2010.03.013
Sutherland, K., & Bryant, R. A. (2008). Social problem solving and autobiographical memory in
posttraumatic stress disorder. Behaviour Research and Therapy, 46, 154–161.
118

Chapter 4: c-MeST in Adults with a History of Depression
https://doi.org/doi:10.1016/j.brat.2007.10.005
Takano, K., Mori, M., Nishiguchi, Y., Moriya, J., & Raes, F. (2017). Psychometric properties of the
written version of the autobiographical memory test in a Japanese community sample. Psychiatry
Research, 248, 56–63. https://doi.org/doi:10.1016/j.psychres.2016.12.019
Takano, K., Moriya, J., & Raes, F. (2017). Lost in distractors: reduced autobiographical memory
specificity and dispersed activation spreading over distractors in working memory. Behaviour
Research and Therapy, 94, 19–35. https://doi.org/doi:10.1016/j.brat.2017.04.005
Takano, K., Ueno, M., Moriya, J., & Mori, M. (2017). Unraveling the linguistic nature of specific
autobiographical memories using a computerized classification algorithm. Behaviour Research
Methods, 49, 835–852. https://doi.org/doi:10.3758/s13428-016-0753-x
Treynor, W., Gonzalez, R., & Nolen-Hoeksema, S. (2003). Rumination reconsidered: A psychometric
analysis. Cognitive Therapy and Research, 27, 247–259.
https://doi.org/doi:10.1023/A:1023910315561
Tzemou, E., & Birchwood, M. (2007). A prospective study of dysfunctional thinking and the
regulation of negative intrusive memories in bipolar 1 disorder: Implications for affect regulation
theory. Psychological Medicine, 37, 689–698. https://doi.org/10.1017/S0033291706009470
Van der Does, A. J. W., Barnhofer, T., & Williams, J. M. G. (2003). The Major Depression
Questionnaire (MDQ).
Watkins, E. R., Baeyens, C. B., & Read, R. (2009). Concreteness training reduces dysphoria: proof-ofprinciple for repeated cognitive bias modification in depression. Journal of Abnormal
Psychology, 118, 55–64. https://doi.org/10.1037/a0013642
Weiss, D. S., & Marmar, C. R. (1995). Impact of Events Scale - Revised. Assessing Psychcological
Trauma and PTSD: A Practitioner’s Handbook N.Y: Guildford, 1995.
Werner-Seidler, A., Hitchcock, C., Bevan, A., McKinnon, A., Gillard, J., Dahm, T., … Dalgleish, T.
(2018). A cluster randomized controlled platform trial comparing group MEmory specificity
training (MEST) to group psychoeducation and supportive counselling (PSC) in the treatment of
recurrent depression. Behaviour Research and Therapy, 105, 1–9.
https://doi.org/10.1016/j.brat.2018.03.004
Williams, J. M. G. (2007). Capture and rumination, functional avoidance, and executive control
(CaRFAX): Three processes that underlie overgeneral memory. Cognition and Emotion, 20,
548–568. https://doi.org/10.1080/02699930500450465
Williams, J. M. G., Barnhofer, T., Crane, C., Herman, D., Raes, F., Watkins, E., & Dalgleish, T.
119

Chapter 4: c-MeST in Adults with a History of Depression
(2007). Autobiographical memory specificity and emotional disorder. Psychological Bulletin,
133, 122–148. https://doi.org/10.1037/0033-2909.133.1.122
Williams, J. M. G., & Broadbent, K. (1986). Autobiographical memory in suicide attempters. Journal
of Abnormal Psychology, 95, 144–149. https://doi.org/doi:10.1037/0021-843X.95.2.144
Wilson, F. C. L., & Gregory, J. D. (2017). Overgeneral autobiographical memory and depression in
older adult: a systematic review. Aging & Mental Health, 22.
https://doi.org/10.1080/13607863.2017.1326461
World Health Organization. (2017). Depression and other common mental disorders: global health
estimates. World Health Organization, 1–24. https://doi.org/CC BY-NC-SA 3.0 IGO

120

Chapter 4: c-MeST in Adults with a History of Depression
8. Appendices
Appendix 1
Table A.1
Cue Words of AMT A, AMT B and Nine c-MeST-sessions

AMT A

AMT B

Set 1

Set 2

Set 3

Set 4

Set 5

Set 6

Set 7

Set 8

Set 9

Pleasant

Active

Pain

Accident

Captive

To lie

Ill

Rage

To stink

Quarrel

Odor

Mad

Furious

To cry

Angry

Dirty

Evil

False

Rot

Stupid

Sick

Ugly

Attentive

Interested

Broken

Weak

Wrong

Dirty

Lazy

Thick

Lost

Noise

Hunger

Hurt

Guilty

To work

Bank

Chair

Leg

Leaf

Table

Clock

Chin

Belly

Proud

Brave

Roof

Simple

Fish

Hot

Normal

Price

Letter

Hair

Tent

Angry

Helpless

Forest

Tree

Voice

Animal

News

Bicycle

Sauce

City

School

Social

Safe

In love

Holidays

Friend

Dear

Happy

Fun

Kiss

Merry

Feast

Clumsy

Sad

Handsome

Surprise

Free

Fun

Friendly

Smile

Funny

Laugh

Nice

Carefree

To kiss

Family

Smart

Well

Gift

Applause

Fine

Birthday

Music

Enthusiastic
Disillusioned

Anxious
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1. Abstract
Background: The ability to retrieve specific autobiographical memories decreases with cognitive aging.
This decline is clinically relevant due to its association with impairments in problem solving, daily
functioning, and depression. A therapist-delivered group training protocol, Memory Specificity Training
(MeST), has been shown to enhance the retrieval of specific memories while ameliorating the
impairments and negative outcomes associated with reduced specificity. The face-to-face, therapistdelivered nature of this intervention means it is relatively expensive to deliver and difficult to deliver to
people who may have mobility impairments and who may be less able than others to regularly attend
face-to-face sessions in a clinic, such as some older adults.
Objective: The objective of this study was to test if a novel, Web-based computerized version of a group
training called Memory Specificity Training, has the potential to increase autobiographical memory
specificity and impact associated secondary psychological processes.
Methods: A total of 21 participants (13 female; mean age 67.05, SD = 6.55) who experienced a deficit
in retrieving specific autobiographical memory were trained with c-MeST. We assessed memory
specificity at preintervention and postintervention, as well as secondary processes such as depressive
symptoms, rumination, and problem-solving skills.
Results: Memory specificity increased significantly after participants completed c-MeST (r = .57).
Session-to-session scores indicated that autobiographical memory specificity improved most from the
online baseline assessment to the first Web-based session. Symptoms or secondary processes such as
problem-solving skills did not change significantly.
Conclusions: A Web-based automated individual version of MeST is a feasible, low-cost intervention
for reduced memory specificity in healthy older adults. Future studies should clarify the preventive
impact of c-MeST in other at-risk sample populations with longer follow-up times.
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2. Background
The world’s rapidly aging population (World Health Organization, 2017) poses several challenges
for societies regarding whether they can develop scalable interventions for maintaining quality of life
and independence among an increasingly older population. One important cognitive factor associated
with cognitive aging is a decrease in the ability to retrieve specific, personal memories (for a review,
see Wilson & Gregory, 2017). This factor, referred to as reduced autobiographical memory specificity
(rAMS) or overgeneral autobiographical memory (Williams et al., 2007), is associated with depression
(Wilson & Gregory, 2017), impaired problem solving (Beaman, Pushkar, Etezadi, Bye, & Conway,
2007), and difficulty maintaining independence (Holland et al., 2017). The link between these processes
can be explained by the constructive episodic simulation hypothesis, which states that similar episodic
processes are central to retrieval of past memories and to construction and simulation of hypothetical
events (Schacter & Addis, 2007). Consequently, people who can retrieve more specific memories are
better able to simulate possible events; they are also better able to formulate solutions to problems that
might emerge in their future and plan for how to implement these solutions.
rAMS was first studied in depression (see Williams et al., 2007 for a review) and trauma (Moore &
Zoellner, 2007), and is now considered a trait marker for depression (Brittlebank, Scott, Williams, &
Ferrier, 1993). The first attempt to remediate rAMS (Raes, Williams, et al., 2009) involved a 4-session
group training program called Memory Specificity Training (MeST). This intervention improved
memory specificity and associated cognitive processes (problem solving, rumination, and hopelessness)
in depressed female inpatients. Subsequent investigations showed similar effects of MeST on rAMS in
other patient groups (Eigenhuis et al., 2017; Maxwell et al., 2016; Moradi et al., 2014). In a clusterrandomized controlled platform pilot trial among people with depression, Werner-Seidler and
colleagues (2018) found that MeST was associated with improvements in memory specificity compared
with a group receiving psychoeducation and supportive counselling.
The core component of MeST resembles the Autobiographical Memory Test (AMT; Williams &
Broadbent, 1986) used to assess rAMS. In the AMT, participants are presented with cue words and
instructed to retrieve specific memories that these cue words remind them of. In MeST, participants
receive similar instructions with the exception that they also receive feedback on the specificity of their
responses and instructions for how they might be more specific and more detailed. Exercises are
completed during the sessions and as homework assignments. In addition to exercises with cue words,
in a second kind of specificity exercise participants are instructed each evening to write down one or
two memories of that day (with no cue words given). After retrieving a specific memory, participants
are encouraged to retrieve details of this specific moment.
rAMS is also an age-related phenomenon in healthy older adults (Wilson & Gregory, 2017), and
aging is shown to contribute more to rAMS than depressive symptoms contribute to rAMS in people
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older than 50 years (Takano, Ueno, Moriya, & Mori, 2017). As the ability to retrieve specific memories
is considered to be a protective factor for mental health (Latorre et al., 2013), Leahy et al (2017)
examined whether improving memory specificity was possible among healthy adults over 70 years of
age. In their study, they compared 3 groups: a MeST intervention group; a life review group, which also
emphasized the recall of specific life events but placed them within the broader context of a person’s
life narrative; and a control group, which was asked to complete a workbook of cognitively stimulating
activities not directly related to autobiographical memory (ie, crossword and Sudoku puzzles). Each
intervention took 4 weeks, with a posttraining assessment in the fifth week and a follow-up 3 months
later. Leahy and colleagues reported significant improvements in autobiographical memory specificity
in the MeST and life review groups at posttraining relative to the control group. However, this effect
was not found at 3 months’ follow-up. Neither intervention had an effect on depression symptoms,
functional independence, or executive functioning, but improvements in memory specificity were
significantly related to improvements in social problem solving in both intervention groups.
Remediating rAMS has been found to be beneficial for older adults (Leahy et al., 2017; Serrano et
al., 2004). However, as societies age dramatically, making in-person training accessible to this growing
and diverse population, who may not have contact with health care providers or who may have mobility
or independence problems, would be challenging. Translating MeST into a computerized individualized
platform could offer promise as a solution to these challenges (Murray et al., 2016). A recently designed
computerized algorithm for scoring the specificity of written autobiographical memories (Takano, Ueno,
et al., 2017) offers new possibilities given that memory specificity training might now be delivered in
the absence of a therapist and at home. This scoring algorithm, which has demonstrated good agreement
with human-expert scorings (Takano, Ueno, et al., 2017), was incorporated into a Web-based platform
for memory specificity training such that memories are coded and feedback can be given (Takano,
Moriya, et al., 2017). In a proof-of-concept study with participants with rAMS (operationalized as
scoring <50% on the AMT), this Web-based computerized version of MeST (c-MeST) improved rAMS
after 2 weeks of training (consisting of 7 sessions of 5 to 8 trials each) and the effect was maintained at
2-week follow-up, compared with a no-training control group.
In this study, we aimed to examine a Web-based, individually delivered c-MeST that exclusively
consisted of specificity trials. In this version of c-MeST, we standardized sessions, as each session
contained the same amount of neutral, negative, and positive valence cue words, and cue words were
equivalent in valence/pleasantness, activity/arousal, power/dominance (Moors et al., 2013), and
concreteness (Brysbaert, Stevens, De Deyne, Voorspoels, & Storms, 2014) among the sessions. As a
result, we could obtain session-by-session specificity scores and observe each participant’s progress.
This standardization of sessions is in contrast to the study by Takano et al. (Takano, Moriya, et al.,
2017), which followed the standard in-group version of MeST that increased the difficulty in exercises
as the session progressed (eg, retrieving two memories in response to a single emotional cue). In
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addition, we aimed to assess depressive symptoms, rumination, and problem-solving skills online at
preintervention and postintervention.
We aimed to test whether c-MeST would remediate rAMS among older adults in terms of change
from preintervention to postintervention and the trajectory of change from session to session. We also
aimed to test the extent to which c-MeST was associated with change in secondary outcomes and, in
particular, a decrease in depressive symptoms and ruminative brooding, and an increase in problemsolving skills. Additionally, we aimed to test the feasibility of c-MeST for older adults in terms of
whether, and to what extent, participants completed the intervention, and to gather reports of their
experiences with c-MeST.
3. Methods
Participants
We recruited participants between October 2017 and April 2018 via (1) a network of universityrelated organizations for older alumni, (2) the website of a public advisory body for older adults, and
(3) an online forum of a commercial website targeting older adults. The study was described to them as
the evaluation of a Web-based training program for a memory problem associated with cognitive aging
and that is known to be a general vulnerability factor for associated processes such as impaired social
problem solving and depression. The only inclusion criterion mentioned in the description of the study
was a minimum age of 50 years. After completing the survey, participants were entered into a lottery to
win a shopping coupon (€20). Participants showing rAMS were contacted and invited to participate in
the preintervention measurement, until 20 participants completed c-MeST. An extra exclusion criterion
at pre-intervention measurement was not having Dutch as native language. The study received
institutional ethical approval of the Social and Societal Ethics Committee of the KU Leuven with
approval number G201709932.
Measures
3.2.1. Autobiographical Memory Test
We measured autobiographical memory specificity before and after training using an online version
of the AMT (Williams & Broadbent, 1986). Participants were instructed to retrieve a specific memory
for each of 10 cue words (5 positive, 5 negative; presented in Appendix 1). The instructions stated that
the memory needed to be specific—that is, the event recalled must have happened once and lasted less
than a day but did not have to be an important event. One example of a correct answer and two examples
of incorrect answers were provided. Because the assessment was online, in contrast with earlier studies
using an in-person verbal version of the AMT (i.e., Raes et al., 2009) no practice trials and no feedback
during the test could be given and no time limit was applied. The AMT was scored by the online
classifier and manually by the fourth author (JG). When scores contradicted each other (382/2010,
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18.91% of the entries), the first author (KM) checked the answers and made the final decision. We used
2 sets of cues, and although we matched both sets for imageability, familiarity, and emotional extremity
(Brittlebank et al., 1993), we administered them in counterbalanced order across the 2 test moments to
avoid an effect of the cue words. For this study, we operationalized rAMS as a score lower than 70%,
which we considered as a deficit in memory specificity to be remediated via training. Published studies
have some variability in the inclusion criterion, from no inclusion (Leahy et al., 2017; Moradi et al.,
2014; Raes, Williams, et al., 2009) to scoring lower than 50% (Takano, Moriya, et al., 2017) or lower
than 70% (Werner-Seidler et al., 2018).
3.2.2. Depressive Symptomatology
We used the Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, Williams, & Löwe, 2010)
to measure depressive symptomatology. The PHQ-9 is a 9-item self-report measure of depressive
symptoms, scoring the 9 Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition) Major
Depressive Episode criteria based on the frequency with which they have been experienced in the past
2 weeks, from 0 (“not at all”) to 3 (“nearly every day”). Scores can range from 0 to 27. PHQ-9 showed
good internal consistency with a Cronbach alpha=.76 at the preintervention measurement.
3.2.3. Rumination
The Ruminative Response Scale-Brooding subscale (RRS-Brooding; Raes, Schoofs, et al., 2009;
Treynor, Gonzalez, & Nolen-Hoeksema, 2003) is a self-report questionnaire consisting of 5 items
measuring brooding from the 22-item Ruminative Response Scale (Treynor, Gonzalez, & NolenHoeksema, 2003). The items on the brooding factor are considered to measure the maladaptive coping
of passively comparing one’s situation with some unachieved standard. For example, participants are
asked to rate how frequently they tend to think “Why do I always react this way?” or “Why do I have
problems other people do not have?” on a scale from 1 (“almost never”) to 4 (“always”). Scores range
from 5 to 20. Cronbach alpha at preintervention was good (alpha = .81).
3.2.4. Problem Solving
We measured participants’ problem-solving skills with an online Dutch version of the Stress
Anxiety Depression version of the Means-Ends Problem-Solving Procedure (SAD-MEPS; Hermans,
Ruys, Vuerstaeck, Van Daele, & Raes, 2007). the original Stress Anxiety Depression version of the
Means-Ends Problem-Solving Procedure (MEPS; Platt & Spivack, 1975) consists of a series of short
stories or interpersonal problem situations faced by a hypothetical protagonist. Each story starts with the
protagonist facing a specific problem, which is immediately followed by a successful ending.
Participants are asked to provide the middle part of each story by typing in strategies or means for
solving the particular problem. We used an adapted format (Hermans et al., 2007), consisting of 2
versions of each 3 scenarios: 1 depression-related, 1 stress-related, and 1 anxiety-related story. This
version was chosen because of the link between rAMS and emotional disorders (Williams et al., 2007).
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We used 2 sets of stories and administered them in counterbalanced order to avoid an effect of the
difficulty of the stories. Answers were scored manually by one of the authors (JG) on 2 dimensions.
First, in line with the original manual (Platt & Spivack, 1975), we scored stories for the number of
relevant means (ie, discrete sequenced steps that enable the protagonist to get closer to the stated goal).
The more relevant means a participant mentions, the better. Second, in line with Marx et al (Marx,
Williams, & Claridge, 1992), we also scored stories for their effectiveness from 1 (“totally ineffective”)
to 7 (“very effective”). Total scores result from a mean of the scores on the 3 stories.
The Intervention (c-MeST)
The Web-based c-MeST consisted of 9 sessions of 11 specificity trials, which is similar in dose to
the original in-person MeST (99 specificity trials vs 104 specificity exercises; Raes, Williams, et al.,
2009). The original in-person MeST (Raes, Williams, et al., 2009) consisted of 1 session each week for
4 weeks, with homework assignments for every day in between sessions. For this study, we instructed
participants to train on 1 session every other day, resulting in 17 days of training. The 11 trials of each
session, 9 with cue words of different valences, can be categorized into 4 types: 3 positive, 3 negative,
3 neutral, and 2 memories of the day (1 about a memory of yesterday and 1 about today, without cue
words). In this version of c-MeST, we standardized the sessions, as each session contained the same
amount of each type of trial, and cue words were equivalent in valence/pleasantness, activity/arousal,
power/dominance (Moors et al., 2013), and concreteness (Brysbaert et al., 2014) among the sessions.
Appendix 1 lists the cue words. The 9 sets of cue words were presented in a fixed order, but the order
of the cue words was randomized within each session.
Participants completed each session on a Web-based platform that contained instructions and tips
about autobiographical specificity, similar to the instructions of the AMT but providing more examples.
In each of the 11 specificity trials, participants were asked to retrieve a specific memory. The website
used the computerized scoring algorithm for the AMT (Takano, Ueno, et al., 2017) to score entries and
to automatically give feedback on whether the entry was specific. The scoring algorithm showed good
performance against expert-rated scores in discriminating specific versus nonspecific memories (area
under the receiver operating characteristic curve >.90; Takano, Gutenbrunner, Martens, Salmon, &
Raes, 2018). If the entry was scored as not specific, participants received feedback stating that their
answer was not specific enough, were reminded that they needed to provide a specific memory that
occurred on as specific day and that occurred only once, and were encouraged to reenter the memory or
another memory with greater specificity. If, despite the feedback, participants could not generate a
specific memory within three attempts, the next cue word was presented automatically. If participants
succeeded in providing a specific memory, positive feedback was provided and participants were invited
to provide more spatiotemporal and contextual details on the next page (ie, “Where did it happen? When
did it happen? How long did it take? Who else was there? What can you see, hear, smell or taste? What
kind of day was it?”). Participants were instructed to fill out these details only if they had not already
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provided them in their initial memory entry. Participants could skip a cue word if they wished to do so.
There was no time limit per question.
Measures of Training Experiences
After each session, participants were asked 3 closed and 2 open questions regarding (1) to what
extent they found that the offered words were helpful or easy for retrieving a specific memory (0 = “not
easy at all, words are very difficult to retrieve memories for” to 10 = “very easy, words are very easy to
retrieve memories for”), (2) to what extent they experienced the feedback provided by the software as
correct (0 = “not at all, a lot of mistakes” to 10 = “very correct, no mistakes”), (3) to what extent they
experienced the session to be acceptable in length (1 = “way too short” to 5 = “way too long”), (4) how
they experienced the training, and (5) whether they had any other remarks.
Procedure
In the first online assessment, participants received an informed consent form including a question
asking whether they wanted to provide contact details to be invited for a follow-up study, in case their
results made them eligible. After completing an online AMT, participants who showed rAMS
(operationalized as a score <70% on the AMT) were contacted by telephone and invited to participate
in this study. We explained to participants that they were selected on their score on the online AMT. We
asked participants whether they (1) recognized rAMS in their daily functioning and (2) were interested
in participating in a study exploring the possibility of remediating this phenomenon. Because of
concerns about feasibility and dropout, we offered participants 2 options: (1) if they wished to receive
instructions for face-to-face c-MeST, we invited them to visit the first author (KM) for an in-person
conversation (n = 9); if not, then (2) instructions were given by telephone or email (n = 12). All
instructions were provided by the first author, a clinical psychologist, who could potentially refer
participants to the appropriate care in case they were worried about cognitive problems. In either case,
participants received an email with a link to a preintervention measurement of secondary measures
(SAD-MEPS, RRS-Brooding, and PHQ-9), a second informed consent form, and a link to c-MeST.
Participants were instructed to complete 1 session every other day, which would result in a training
period of 17 days. Each Web-based session contained questions on feasibility. After participants
completed c-MeST, another email was sent with an invitation to an online postintervention measurement
of memory specificity (AMT) and secondary measures (SAD-MEPS, RRS-Brooding, and PHQ-9).
When all data were gathered, participants were provided feedback about their scores and were invited
to provide extra feedback on feasibility.
Analysis of Data
We scored c-MeST sessions as the number of trials for which the patient’s first answer was classified
as a specific autobiographical memory, in accordance with the logic of the AMT, resulting in a
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maximum of 11 points per session. We tested memory specificity and secondary outcomes (depressive
symptoms, rumination, problem-solving skills) for deviation from the normal distribution using the
Kolmogorov-Smirnov test. Results suggested that at both time points (preintervention and
postintervention), there were significant deviations from normality (AMT postintervention, p =.02;
RRS-Brooding preintervention, p =.04; SAD-MEPS means postintervention, p = .02). For memory
specificity per type of trial, the assumption of normality was not satisfied either (all p < .001). Therefore,
we used nonparametric statistics for all analyses.
To analyze the impact of c-MeST on memory specificity and secondary measures, we used a
Wilcoxon signed rank test. We assessed relations between variables and change in variables with a
Kendall tau rank correlation. To compare scores on different types of trials, we used a Kruskal-Wallis
test with post hoc Mann-Whitney U tests. All IBM SPSS Statistics for Windows, Version 25.0 was used
for all analysis. Raw data of memory specificity and secondary measures can be found in Appendix 2.
4. Results
Sample Characteristics
In total, 177 participants aged 50 years and over (121 female; mean age 68.97, SD 6.60 years) filled
out an online version of the AMT. This screening assessment identified 63 participants with rAMS,
operationalized as a score of less than 70% on the AMT (mean 37.46%, SD 18.58%). Among them, we
contacted 40 people to participate in this study. However, 16 people declined to participate and we
excluded 1 person because Dutch was not their native language. The remaining 23 participants started
c-MeST. During or after the training, 2 participants dropped out (1 person was sick and 1 person stopped
during the training without a postintervention measurement). Finally, 21 participants (13 female)
completed the postintervention measurements. Figure 1 shows a flow diagram of the selection and
inclusion process.
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Figure 1. Flow Diagram of the Selection and Inclusion Process. AMT: Autobiographical Memory Test;
c-MeST: computerized version of Memory Specificity Training; SAD-MEPS: Stress Anxiety
Depression version of the Means-Ends Problem-Solving Procedure; rAMS: reduced autobiographical
memory specificity.
Participants in c-MeST (n = 21) were aged between 55 and 77 years (mean 67.05, SD = 6.55 years).
Participants’ age did not significantly correlate with memory specificity or any of the secondary
measures (depressive symptoms, brooding, and problem solving) at preintervention measurement (with
the biggest correlation being a Kendall tau correlation of –.25, p = .14 for brooding). At the
preintervention measurement, 4 participants reported mild depressive symptoms (operationalized as a
score of >5 on the PHQ-9) and 1 participant showed moderate depressive symptoms (score >10 on PHQ9).
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Treatment Characteristics
A total of 2 participants did not complete c-MeST but did provide a postintervention measurement:
1 participant stopped after 4 sessions and 1 stopped after 5 sessions. We excluded 1 other participant
from analyses of problem-solving skills, as they inadvertently filled out the preintervention assessment
several times and thus also completed both versions of the SAD-MEPS task, which made a valid
postintervention measurement impossible.
During c-MeST, participants needed to click the OK button after entering their memory, so that the
memory was automatically scored, before filling out the details tab. Sometimes participants did not click
OK and switched immediately to the details tab, which led to missing values in 1.67% of all memories
scored. Participants were also allowed to skip a trial if they found it too difficult; they did so in 11.31%
of the provided trials at a first attempt.
Participants were instructed to train every other day, but they were free to complete the sessions at
another pace if they wished to. For the 19 participants who completed all sessions, the duration varied
from 13 to 29 days (mean 18.37, SD = 3.34 days). The number of days between the last session and the
time of the postintervention measurement varied as well, between 0 and 16 (mean 3, SD = 3.76 days).
Check on Parallel Versions
There were no differences between the sets used for the AMT and SAD-MEPS, counterbalanced
between participants across time points, and so subsequent analyses did not use counterbalance as a
between-participants factor (see Appendix 3).
Memory Specificity
A Wilcoxon signed rank test showed that participants’ memory specificity increased significantly
(Z = –3.70, p <.001) between preintervention (mean 30.00%) and postintervention (median 80.00%) as
measured by the AMT, which can be regarded as a large effect size (r = .57). Comparing the group that
received instructions on MeST in an in-person conversation (n = 9) and the group that received
instructions by telephone or email (n = 12), the groups did not differ significantly in terms of change in
memory specificity between pre- intervention and post-intervention measurements, assessed with a
Mann Mann-Whitney U Test test (U = 47.00, p = .61).
Session-to-session analyses, based on participants’ first attempts to retrieve a specific memory,
showed that the proportion of specific answers given by participants improved significantly from the
preintervention assessment (median 30.00%) to the end of the first session (median 81.82%; Z = 3.95,
p < .001, r = .61). We observed no further enhancement of specificity throughout the remaining sessions
(varying from a median of 72.73% for sessions 3 and 8 to a median of 81.82% for sessions 1, 2, 4, and
9), as Figure 2 illustrates and Appendix 4 shows.
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Figure 2. Median Scores with Interquartile Ranges (25%-75%) of the Autobiographical Memory Test
(AMT; Pre- and Postintervention measurements) and in between Session-To-Session Scores on
Computerized Version of Memory Specificity Training (c-MeST)
As participants could give a correct answer in a second or even third attempt if they did not do so
on a first attempt, we examined whether participants were successfully able to respond to the feedback
given to them after their failed first attempt and to report a specific memory in their second or third
attempt. Comparing the mean proportion of specific memories given on first attempts with the mean
across all attempts, this increased from 73.24% to 78.36%. A Wilcoxon signed rank test revealed that
this increase in memory specificity was statistically significant (Z = 6.29, p < .001), which can be
regarded as a large effect size (r = .54). Feedback helped participants to retrieve more specific memories.
To check whether certain trials were particularly hard to complete for participants, we compared
scores (%) of participants for the 4 different trial types: trials with (1) neutral, (2) positive, and (3)
negative cue words and (4) memories of the day. A Kruskal-Wallis test showed a significant difference
in scores between different trials (χ23 = 19.7, p < .001, with mean rank scores for neutral cues of 362.81;
for positive cues, of 349.44; for negative cues, of 320.68; and for memories of the day, of 409.07). Post
hoc Mann-Whitney U tests showed a statistically significant difference between scores on the category
memories of the day (median 100%) in comparison with three other categories of exercises: neutral cues
(median 66.67%; U = 14038.50, p = .01), positive cues (median 66.67%; U = 13509.50, p = .002), and
negative cues (median 66.67%; U = 12308.50, p < .001). Results indicated no significant differences in
scores between types of cue words, but memories of the day can be regarded as the easiest type of trial.
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In addition, analyses did not reveal that the number of days it took participants to fulfill the training
(τb = .10, p = .59) or the number of days between the last session and the postintervention measurement
(τb = .16, p = .38) significantly influenced the difference between preintervention and postintervention
measurements of memory specificity.
Changes in Secondary Outcomes
Participants reported low levels of depressive symptoms (median 3.00) and brooding (median 7.00)
at preintervention measurement. As Table 1 shows, no significant change in reported depressive
symptoms and brooding was evident by postintervention. In addition, we found no significant change
in problem-solving skills (the number of means or the overall effectiveness of the solutions generated)
between preintervention measurement and postintervention measurement (Table 1). Appendix 3 shows
exploratory analyses, in which we found no relevant association between change in memory specificity
and change in secondary measures.

Table 1
Median, Range, and Effect Size Using a Wilcoxon Signed Rank Test for All Variables at Preintervention
and Postintervention Assessments
Variable

a

Preintervention

Postintervention

Effect (r)

Median

Range (IQRa 25%-75%)

Median

Range (IQRa 25%-75%)

AMTb

30.00

20.00 – 50.00

80.00

70.00 – 90.00

-.57

PHQ-9c

3.00

0.50 – 4.50

3.00

0.00 – 4.50

-.09

RRS-Broodingd

7.00

6.00 – 8.50

8.00

6.00 – 9.00

-.04

SAD-MEPSe-Means

2.00

1.42 – 2.92

1.67

1.67 – 2.92

-.07

SAD-MEPSEffectiveness

4.50

3.33 – 5.33

4.83

3.67 – 5.33

-.03

IQR: interquartile range.

b

AMT: Autobiographical Memory Test.

c

PHQ-9: Patient Health Questionnaire-9.

d

RRS-Brooding: Ruminative Response Scale-Brooding subscale.

e

SAD-MEPS: Stress Anxiety Depression version of the Means-Ends Problem-Solving Procedure

Feasibility: Training Experiences
Overall, participants found the cue words used in each session to be of moderate difficulty (mean
score 6.16, SD = 2.18), and they experienced the classifier as correct more often than not (mean score
7.29, SD = 1.89). The length of the sessions was experienced on average as “just right” and “a bit too
long” (mean score 3.52, SD = 0.80). Appendix 5 shows mean scores on the 3 questions. For the open
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questions, 5 participants stated throughout the training that the rationale of the training was not clear, 4
participants experienced some technical problems, and 4 participants reported that they got better at
retrieving memories more quickly.
5. Discussion
Principal Findings
This study examined the impact of Web-based memory specificity training (c-MeST) on difficulty
retrieving specific autobiographical memories among healthy older adults. This proof-of-concept study
showed that translating MeST to a Web-based application resulted in significant improvements in
specificity.
Translating MeST to a Web-based application dismantled MeST to its core mechanism. In
comparison with in-person, group MeST as used by Leahy and colleagues (Leahy et al., 2017), in cMeST the introductory session and therapist-plus-group interaction are absent. Other study protocols
(Werner-Seidler et al., 2018) included psychoeducation on memory problems in depression (session 1)
and psychoeducation and exercises on how to notice when one is thinking on an overgeneral level in
everyday contexts and how to tackle that (session 4). The results of this study support the idea that mere
memory specificity trials are sufficient to improve AMS, which is in line with previous examinations of
c-MeST in the context of depression (Takano, Moriya, et al., 2017). Session-by-session scores revealed
an increase in specificity between the online preintervention measurement and the end of the first cMeST session. A similar finding emerged in the only other MeST or c-MeST investigation to quantify
change in specificity on a session-to-session basis (Chapter 4). Critically, this previous investigation
used a face-to-face assessment (using a version of the AMT that included feedback) in their
preintervention assessment and then an online assessment at the end of their first session. The authors
concluded that the rapid improvement in specificity may have been due to a change in modality between
measurements. The fact that this sudden increase in memory specificity was observed again, but now
with an online preintervention assessment of specificity (without feedback), refutes this suggestion.
Instead, it seems that the effects of c-MeST on specificity are realized rapidly. In this study, the addition
of automated feedback during the session in comparison with the premeasurement, might have
contributed to the sudden increase in memory specificity. However, it remains unclear what dosage of
c-MeST (how many sessions) is required for these effects to endure once the intervention ends.
Some discrepancies between specificity measured by the AMT and by c-MeST are also of note. The
difference in cue words between AMT and c-MeST might explain why c-MeST evoked more specific
memories. First, the addition of neutral cue words and memories of the day to assessments of specificity
in c-MeST may have made it easier for participants to retrieve specific memories. Also, including
participants with specificity scores lower than 70% at preintervention measurement may have caused
the increase in scores at a second measurement to be due to regression to the mean (Barnett, van der
144

Chapter 5: c-MeST in Healthy Older Adults
Pols, & Dobson, 2005). Future investigations should test these possibilities by comparing c-MeST with
a control intervention and by testing differences in specificity across different cue types within the AMT
and c-MeST. Another interesting route for future investigations is to include a measure of speed (or
response time) for each memory retrieval. A decrease in the response time to retrieve a specific memory
over the training period may reflect an improvement in memory functions, which could better capture
the training effect (or improvement trajectory) rather than the binary score of a specific memory.
Our hypothesis that c-MeST would lead to a decrease in depressive symptoms and rumination was
not supported, but this may be due to floor effects for both variables. Participants’ scores at the
preintervention measurement of depressive symptoms (PHQ-9 mean score 3.19, SD = 2.96) fell in the
range of scores found in the general population in this age range (from age 45 to >75: mean score 2.8,
SD = 3.5 to mean 4.4, SD = 3.9; Kocalevent, Hinz, & Brähler, 2013). Scores on the rumination brooding
scale were also in line with those found in the general population (mean score 7.62, SD = 2.27 vs mean
8.6, SD = 2.8; Raes & Bijttebier, 2012). Leahy and colleagues (2017) reported similar findings. It might,
therefore, be unrealistic to predict further improvements from these low levels. It is of note that, among
older adults who are vulnerable to subsequent increases in depression and impairments to quality of life
and independence, the potential for c-MeST in preventing increases in these variables is worth further
investigation.
We observed no increase in problem-solving skills. This might indicate that c-MeST does not
influence problem-solving skills in healthy older adults with rAMS. This might also be explained by the
use of an online version of SAD-MEPS, which is a test designed to be conducted face-to-face. After
SAD-MEPS was used as a face-to-face measurement among people with depression (Raes, Williams, et
al., 2009), it was used as an online measurement among healthy students (Van Daele, Van Den Bergh,
Van Audenhove, Raes, & Hermans, 2013). Both studies found no statistically significant effects from
preintervention to postintervention in problem-solving skills. Future studies could assess problemsolving skills using measures that are more appropriate for online delivery or else the test should be
conducted in person. The use of an adapted version of MEPS, SAD-MEPS, may not have been optimal
for a group of healthy older adults with rAMS, and future research might use the standard MEPS.
The results of this study suggest that Web-based remediation of rAMS is feasible for older adults.
Participants perceived the words to be moderately difficult, the feedback from the classifier as correct,
and the length of the sessions as tolerable. However, participants varied in their preferences for session
length and frequency. Given the nature of this research trial, we instructed participants to train in 9
sessions of 11 trials in 17 days. However, outside of a research context, participants should be able to
train at their own pace. The software developed and tested here can enable participants to choose their
own dosage and the frequency of training, which could further improve uptake and adherence. People
also varied in scores for the 4 different kinds of trials. Future c-MeST could be personalized with an
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adaptive design, for example, by offering participants with low scores on one sort of cue words more of
those similar trials. The software could also be combined with other instructions, such as those used in
a life review, where specific memories are retrieved for particular life periods (Serrano et al., 2004).
Limitations
A limitation of this study is that we did not know the participants’ educational levels. We can assume
that the average educational level was above average, as many participants were members of a university
alumni group. Although internet use among older adults is generally high (in Belgium, 79% of older
adults between 55 and 64 years of age have been reported to use the internet daily (Statbel Algemene
Directie Statistiek - Statistics Belgium, 2017), education and income levels are also positively correlated
with internet skills (Hargittai, Piper, & Morris, 2018). Future investigations should examine the
feasibility of c-MeST among a more diverse socioeconomic range of participants than we used. Another
limitation is that we did not control for cognitive functioning. As previous research has indicated that
specificity performance is associated with cognitive functioning such as executive functioning
(Holland, Ridout, Walford, & Geraghty, 2012; Ros, Latorre, & Serrano, 2009), future research should
control for cognitive functioning. A final limitation is the lack of a control group.
However, for this proof-of-concept study, the feasibility of c-MeST is promising.
6. Conclusions
Web-based memory specificity training can effectively improve rAMS among healthy older adults.
Translating the in-group training to a computerized version resulted in a feasible, scalable alternative,
but we found no impact of this training on depressive symptoms, rumination, or problem-solving skills.
Future investigations require follow-up assessments and control groups to assess the utility of c-MeST
as an intervention for rAMS, and in the prevention of other negative outcomes such as increases in
depression symptoms, among older adults.
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8. Appendices
Appendix 1. Cue words used in assessments and training.
AMT A

AMT B

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

Session 8

Set 9

Pleasant

Active

Pain

Accident

Captive

To lie

Ill

Rage

To stink

Quarrel

Odor

Mad

Furious

To cry

Angry

Dirty

Evil

False

Rot

Stupid

Sick

Ugly

Attentive

Interested

Broken

Weak

Wrong

Dirty

Lazy

Thick

Lost

Noise

Hunger

Hurt

Guilty

To work

Bank

Chair

Leg

Leaf

Table

Clock

Chin

Belly

Proud

Brave

Roof

Simple

Fish

Hot

Normal

Price

Letter

Hair

Tent

Angry

Helpless

Forest

Tree

Voice

Animal

News

Bicycle

Sauce

City

School

Social

Safe

In love

Holidays

Friend

Dear

Happy

Fun

Kiss

Merry

Feast

Clumsy

Sad

Handsome

Surprise

Free

Fun

Friendly

Smile

Funny

Laugh

Nice

Enthusiastic

Carefree

To kiss

Family

Smart

Well

Gift

Applause

Fine

Birthday

Music

Disillusioned

Anxious

Note. AMT A, B= Autobiographical Memory Test, Set A and B (counterbalanced for the pre and post
intervention assessments); Session 1 – 9 of the Computerized Memory Specificity Training.
Appendix 2. Raw data can be found via https://www.jmir.org/2019/5/e13333/
Appendix 3: Exploratory Analyses
Check on parallel versions
Mann-Whitney tests indicated invariance between the two parallel AMT versions (n = 21) used as
a pre-intervention measurement (p = .37) and as a post-intervention measurement (p = .59). Likewise,
MEPS versions for both moments of assessment (n = 20) were not significantly different for the number
of means (pre-intervention measurement: p = .50; post-intervention measurement: p = .66) or the overall
effectiveness of generated solutions (pre-intervention measurement: p = .91; post-intervention
measurement: p = .87). These results indicate that the different versions used for the AMT and MEPS,
counterbalanced across the two test moments, can be regarded as equivalent.
Relation between change in memory specificity and change in secondary measures
Hypotheses: an increase in memory specificity from session-to-session was expected to correlate
with a decrease in depressive symptoms and brooding, and an increase in problem solving skills.
The relations between the differences (by subtracting baseline from post-intervention) in pre- and
post- intervention measurements of memory specificity, depressive symptoms, rumination and problem
solving skills were examined. As Table A below shows, change in memory specificity did not correlate
significantly with differences on other variables.
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Also, we examined the relation between on the one hand session-to-session scores per participant
of (1) memory specificity for first attempts, (2) memory specificity for all attempts, (3) mean number
of attempts before retrieving a specific memory, (4) number of skipped trials, and on the other hand a
change between pre- and post-measurements of memory specificity and secondary outcomes. As shown
in Table B, only the relationship between the trend of mean attempts needed to retrieve a specific
memory over sessions and the increase in effectiveness of means of problem solving (SAD-MEPS) was
statistically significant (τb = -.44, p = .018), which implies that needing fewer attempts throughout cMeST is correlated with a bigger increase in effectiveness of problem solving.
Table A
Correlations (Kendall’s tau) between Differences of Pre and Post Intervention Scores of all Variables

∆ AMT
∆ PHQ-9
∆ RRS-5

∆ AMT

∆ PHQ-9

∆ RRS-5

∆ MEPS
Means

∆ MEPS
Effectiveness

-

-.01

.12

-.21

.04

-

.14

-.18

-.01

-

-.32

-.21

-

.39*

∆ MEPS
∆ Means
∆ Effectiveness

-

Note. ∆ = simple change score between pre and post intervention assessment; AMT = Autobiographical
Memory Test; PHQ-9 = Patient Health Questionnaire 9; RRS-5 = The Ruminative Response Scale –
Brooding subscale; MEPS (M) = Mean End Problem-Solving Task.
* p < .05 (2-tailed)
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Table B
Correlations (Kendall’s tau) between Session-To-Session Scores that Reflect In-Training Progress
(Regression Coefficient) and Changes in Primary and Secondary Measures
∆ AMT

∆ PHQ-9

∆ RRS-5

∆ MEPS ∆
MEPS
Means
Effectiveness

Specificity scores on first attempts

.29

-.04

-.04

.16

.01

Specificity on all attempts

.17

-.08

-.11

.19

-.06

Mean number of attempts before
retrieving a specific memory

.09

-.15

.03

-.15

-.44*

Number of skipped exercises

-.06

.01

.31

-.28

-.03

Note. ∆ = simple change score between pre and post intervention assessment; AMT = Autobiographical
Memory Test; PHQ-9 = Patient Health Questionnaire 9; RRS-5 = The Ruminative Response Scale –
Brooding subscale; MEPS (M) = Mean End Problem-Solving Task.
* p < .05 (2-tailed)
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Appendix 4. Specificity scores for each of the 9 sessions of computerized memory specificity training.

Total score
n

154

Md (%)

Range (Pc. 25 – 75)

Session 1

21

81.82

72.73 – 81.82

Session 2

21

81.82

63.64 - 81.82

Session 3

21

72.73

55.06 – 72.73

Session 4

21

81.82

55.85 – 81.82

Session 5

20

76.39

47.73 – 76.39

Session 6

19

80.00

63.64 – 80.00

Session 7

19

80.00

45.45 – 80.00

Session 8

19

72.73

54.55 – 72.73

Session 9

19

81.82

54.55 – 81.82
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Efficacy of c-MeST in Bipolar Disorder: A Case Study

Adapted from:
Martens, K., Takano, K., Barry, T. J., Holmes, E., Wyckaert, S., & Raes, F. (submitted for publication).
Remediating reduced autobiographical memory specificity in bipolar disorder: A case study using
computerized Memory Specificity Training (c-MeST).
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1. Abstract
Objectives: Reduced Autobiographical Memory (rAMS) is a vulnerability factor found across unipolar
depression (UD), posttraumatic stress disorder (PTSD), eating disorder, schizophrenia and bipolar
disorder (BD). A group delivered psychological therapy training called Memory Specificity Training
(MeST) remediates rAMS in UD and PTSD, with additional downstream effects on related
psychological processes and symptoms. Its impact in BD is unknown. In this case study we examined
the impact of a computerized version of MeST (c-MeST) on improving AMS and related symptoms and
processes in participant with rapid cycling Type I BD.
Method: An experimental case study with an ABA design was used. During baseline (14 days; APhase), the training phase (nine sessions across 17 days, B-Phase) and a one-month follow-up (A-Phase),
memory specificity, depressive symptoms and related processes and symptoms were repeatedly
measured.
Results: Memory specificity increased significantly after the participant completed c-MeST. Sessionto-session scores indicated that AMS improved most from the in-person baseline assessment to the first
online session. All other measures of processes and symptoms deteriorated during the training phase but
regressed to baseline during follow-up.
Conclusion: Memory Specificity was improved as indicated by increased AMS from pre-intervention
measurement to one-month follow-up. Other improvements in symptoms were not observed. Rather,
some related maladaptive psychological processes and symptoms worsened during the training phase
and regressed to baseline during follow up.
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2. Background
Several cognitive vulnerabilities have been found in individuals with Bipolar Disorder (BD),
including reduced autobiographical memory specificity (rAMS)(Scott, Stanton, Garland, & Ferrier,
2000). Despite the potential importance of rAMS within BD, and the existence of interventions that
target rAMS (Barry, Sze, et al., 2019), no study has yet examined whether these interventions are
effective at improving rAMS amongst people with BD, or whether doing so can be beneficial. In this
experimental case study we explored the modifiability of rAMS for a participant diagnosed with rapid
cycling type I bipolar disorder (American Psychiatric Association, 2013) with a computerized version
of Memory Specificity Training (MeST) (Raes, Williams, et al., 2009), called c-MeST (Takano, Moriya,
et al., 2017). We do not intend to present this as a case study examining MeST as a stand-alone treatment
for BD but as an exploration of MeST’s potential as an add-on intervention as part of wider care
management.
rAMS – or Overgeneral Autobiographical Memory (OGM) – can be described as a difficulty
retrieving specific, personal memories of events lasting less than a day. For example, when asked to
retrieve a specific memory given the cue word ‘Happy’, the response ‘I remember I was happy when I
first kissed my partner’ refers to a specific autobiographical memory. However, people with rAMS may
respond to this cue word with a categorical event that took place repeatedly (e.g., ‘I’m always happy
seeing friends’) or an extended memory of an event lasting longer than one day (e.g., ‘I was happy when
I was on holiday in France’).
rAMS is considered an enduring trait in unipolar depression (Farina et al., 2018; van Vreeswijk &
de Wilde, 2004) and is also found in post-traumatic stress disorder (PTSD; Ono, Devilly, & Shum, 2016),
eating disorders (Dalgleish et al., 2003) and in schizophrenia (Barry, Del Rey, et al., 2019). The presence
of rAMS has also been examined in BD but evidence is more mixed. Compared to healthy controls (HC),
people in remission from BD (type I) reported worse rAMS (Oertel-Knöchel et al., 2012; Scott et al.,
2000). Compared to people in remission from UD, Mansell and Lam (2004) found worse rAMS in
people in remission from BD (albeit for negative cues only). This difference was not found in two other
examinations (Tzemou & Birchwood, 2007; Young et al., 2016), but in both studies people in remission
from BD and UD showed worse memory specificity compared to HC.
Evidence such as this, and evidence of other autobiographical memory problems amongst people
with psychological problems, has resulted in the emergence of the field of Memory Therapeutics, as
illustrated by recent reviews of such interventions in mood, anxiety and stress-related disorders (Barry,
Sze, et al., 2019; Hitchcock et al., 2017). The authors of these reviews reported that no studies have yet
examined the impact of a memory-therapeutic intervention amongst people with BD. One intervention,
Memory Specificity Training (MeST) (Raes, Williams, et al., 2009) is regarded as a promising method
for improving memory specificity and remediating related symptoms and processes in UD (Eigenhuis
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et al., 2017; Raes, Williams, et al., 2009; Werner-Seidler et al., 2018), PTSD (Maxwell et al., 2016) and
Schizophrenia (Blairy et al., 2008; Ricarte et al., 2012). A recent meta-analysis confirms these effects
(Barry, Sze, et al., 2019) and concluded that MeST also been found to improve other processes
associated with rAMS, such as deficits in problem solving, future-oriented thinking and hopelessness.
The group training protocol of MeST was translated to a computerized application that can be offered
individually: computerized MeST or ‘c-MeST’ (Takano, Moriya, et al., 2017). For this study, the same
version of c-MeST is used as in the examination of c-MeST in healthy older adults with rAMS (Martens
et al., 2019 = Chapter 5) in which each session consists of 11 specificity exercises. The platform offers
immediate feedback about the specificity of the answer, such that the participant can learn from feedback.
The principle aim of this study was to investigate whether c-MeST increases memory specificity
from pre-intervention to one month follow-up for one participant with BD. A second research question
concerned whether c-MeST would impact depressive symptoms and associated processes. Conway and
Pleydell-Pearce (2000) proposed a model which states that autobiographical memories are retrieved by
searching autobiographical knowledge which is hierarchically ordered from general, summarized
information to event-specific details. The CaR-FA-X model (Williams et al., 2007) describes the
mechanisms which can disrupt the top-down search through this hierarchy: Capture and Rumination
(when conceptual self-relevant information activates ruminative processes and thus capturing cognitive
resources and disrupting the search down the hierarchy), Functional Avoidance (when the retrieval of
specific memories is passively avoided to regulate negative affect), and impaired eXecutive Control
(when deficits in executive resources limit the ability to conduct a successful retrieval search). rAMS is
found to be associated with other forms as avoidance as well. For example, Hermans et al. (Hermans,
Defranc, Raes, Williams, & Eelen, 2005) found that, amongst people with UD, rAMS was associated
with social avoidance, avoidance of thoughts about painful experiences or feelings, and suppression of
negative thoughts. Tzemou and Birchwood (2007) found that people with UD and BD who had worse
rAMS also reported fewer intrusive thoughts, perhaps due to a tendency to avoid these negative thoughts.
These authors hypothesize that rAMS in BP reduces stress associated with life events, but also reduces
awareness of emerging distressing affect, which might contribute to BP relapse. The authors suggest
that CBT in BP should focus on counteracting a generalized avoidant style. This is exactly one of the
aims for which MeST has been developed. Also, BD is associated with impaired problem solving (Scott
et al., 2000; Tzemou & Birchwood, 2007) and future thinking (Boulanger, Lejeune, & Blairy, 2013).
Aspects of memory in BD might, however, also differ from UD. Barry and colleagues (Barry, Chiu,
Raes, Ricarte, & Lau, 2018) describe in their review paper on the neurobiology of rAMS that although
similar behavioral deficits were found in UD and BD, the neurophysiological underpinnings of AM
recall between people with UD and BP differed. Memory retrieval in people with BD is characterized
by memories with enhanced salience and emotional vividness and are processed as more self-relevant
compared to people with UD and HC (Oertel-Knöchel et al., 2012; Young et al., 2016). Relatedly, it has
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been proposed that mental imagery (e.g., in vivid episodic recall) can act as an emotional amplifier in
BD (Holmes et al., 2011). An emerging treatment approach is to target such mental imagery in BD to
improve mood stability (Holmes et al., 2016). Recent guidelines for BD have called for innovations in
psychological treatment, in particular interventions with a focus in on BD’s mental imagery based
memory (Goodwin et al., 2016).
In the current study we investigate the impact of c-Mest on memory specificity and on symptoms
and processes related to the ‘Capture and Rumination’ and ‘Functional Avoidance’ domains of the CarFA-X model. In particular, whether MeST improves a person’s tendency to ruminate (CaR), worry
(CaR), whether it reduces the presence and negative affect associated with unwanted thoughts and
memories (CaR and FA) and whether it reduces the tendency to utilize thought suppression to regulate
negative affect (FA). In addition, the impact of c-MeST on future thinking is examined. A third research
question regarded the experiences of the participant concerning the c-MeST platform and the cue word
exercises and feedback used within it.
3. Method
3.1. Participant Selection
The recruitment setting was an university affiliated psychiatric hospital (UPC Kortenberg), where a
psychiatrist (the fifth author) explained the study briefly to potential participants and distributed a leaflet
with information about the study. Patients expressing interest were invited for a meeting with the first
author in which they received additional information. General inclusion criteria for this study were (a)
experiencing rAMS, operationalized as a score of less than 70% on the Autobiographical Memory Test
(Williams & Broadbent, 1986), (b) being diagnosed with BD type I by the psychiatrist involved, (c)
being stable or in remission and consulting a psychiatrist. The recruitment phase took place between
May and August 2017. Our initial aim was to include at least three cases to comply to the evidence
standards for an single case experimental design (Kratochwill et al., 2010), but unfortunately only one
participant was included. In total 12 patients with BD (7 women) were assessed, with a mean AMT
score of 7.92 (SD = 2.78). Only two female patients with BD showed rAMS. One participant with BD
Type I (American Psychiatric Association, 2013) rapid cycling was willing to participate. The other
patient showing rAMS (with an AMT score of 6/10) decided not to participate due to the perceived timecost of the study.
3.2. Participant Description
The participant was a 40 year old Belgian Caucasian woman with a diagnosis of BD type I rapid
cycling. She had obtained a Masters level degree. She had her first episodes at age 27 and was diagnosed
that year with BD type I rapid cycling. Since then she has been unemployed and is receiving a disability
allowance, based on the BD diagnosis, and has been doing volunteer work. The participant reported no
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history of any other diagnoses and mentioned no history of clear trauma, except for one traffic accident
which did impact her condition. She had received different kinds of treatments, among which she had
experienced two periods of day hospitalization. At the time of the study she was seeing a psychiatrist
and a clinical psychologist once every month. With regard to medication use, the participant was taking
Lithium (800mg), plus Quetiapine (600mg) and Aripiprazole (10mg) at the time of the study. At the
beginning of the study, the Quetiapine was raised by 100mg for a week, due to a hypomanic episode.
Prior to participating in this study the participant was discharged from an outpatient day treatment
program. She lived alone.
3.3. The Intervention
c-MeST consists of nine sessions of eleven specificity exercises. In each specificity exercise, the
participant was asked to retrieve a specific memory. Immediate feedback on the memory was provided.
The participant completed each session on an online platform which contained instructions and tips
about autobiographical memory specificity, similar to the instructions of the AMT but with more
examples provided. Nine of the eleven specificity exercises consisted of cue words: three positive (e.g.,
safe), three negative (e.g., guilty) and three neutral (e.g., forest). Similar to the structure of therapistprovided ‘off-line’ MeST, each of the sessions included one exercise about a memory of an event that
occurred in the previous day and also for an event that occurred within the same day (without cue words,
referred to as exercises of the day). The website used the computerized scoring algorithm for the
Autobiographical Memory Test (Takano, Ueno, et al., 2017) to score responses. If the entry was not
specific enough, the participant was encouraged with automated feedback to re-enter the memory (or
another memory) but with more episodic details. For each cue word, the participant got three chances
to enter a specific memory, otherwise the next exercise was automatically presented. If the participant
succeeded in providing a specific memory, she was invited to provide more spatio-temporal and
contextual details on the next page (i.e., “Where did it happen? When did it happen? How long did it
take? Who else was there? What can you see, hear, smell or taste? What kind of day was it?”). The
participant was able to skip a cue word if she wished to do so. There was no time limit per question.
3.4. Study Design and Procedure
During the meeting of the participant and the first author, after assessing memory specificity, cMeST was introduced to the patient. As the participant recognized the phenomenon of rAMS and
expressed the wish to improve this skill, it was explained that by training this memory specificity might
improve and potentially impact secondary processes as well. The participant received a personalized file
with a schedule of which day she had to train and/or fill out questionnaires, based on a baseline length
of fourteen days. Each day when the participant was assumed to fill out a questionnaire or complete a
training session, an invitation by e-mail was sent automatically using the software Boomerang
(www.boomeranggmail.com) to remind her.
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Symptoms and related psychological processes were repeatedly measured throughout the three
phases: a first measurement a baseline of 14 days (Phase A), a training phase of 17 days (Phase B) with
a training session every other day, and a follow up phase of one month (Phase A). The participant was
instructed to fill out the measures every day during Phase A and B, and once every three days during
follow-up. In addition to the repeated measures, some processes were only measured at pre-training and
at the end of follow-up: impact of events, impact of future events and manic symptoms. The full study
design can be found as Figure 1.

Preintervention
measurement
In person:
• AMT A
• PHQ 9
• RRS Brooding
• ASRM-NL
• IES-RR
• IFES

Phase A
= 14 days
(baseline)
• Every day,
online:
• PHQ-9
• RRS
Brooding
• Single items

Phase B
= 17 days
(training
phase)
• Every day,
online:
• PHQ-9
• RRS
Brooding
• Single items
• Every other
day, online:
• c-MeST
session

Phase A
= 1 month
(follow-up
phase)
• Every 3 days,
online:
• PHQ-9
• RRS
Brooding
• Single items

One month
follow-up
measurement
In person:
• AMT B
• ASRM-NL
• IES-RR
• IFES

Figure 1. Illustration of the Research Design, AMT = Autobiographical Memory Test; PHQ 9 = Patient
Health Questionnaire 9; RRS Brooding = Ruminative Response Scale Brooding Subscale; ASRM-NL
= Altman Self-Rating Mania Scale; IES-RR = Impact of Events Scale; IFES = Impact of Future Events
Scale; c-MeST = Computerized Memory Specificity Training

No blinding was used, although all repeated measures are generated without the presence of an
experimenter. The participant did not receive any compensation. The study received institutional ethical
approval of the Social and Societal Ethics Committee of the University of Leuven (G201412113).
3.5. Outcomes
1. Autobiographical Memory Specificity was measured using a verbal version of the
Autobiographical Memory Test (Dalgleish et al., 2007; Williams & Broadbent, 1986).
2. Depressive symptomatology was measured using The Patient Health Questionnaire 9
(Kroenke et al., 2010) (Dutch translation).
3. Rumination was measured using the Ruminative Response Scale – Brooding subscale
(RSS Brooding)(Raes, Schoofs, et al., 2009; Treynor, Gonzalez, & Nolen-Hoeksema, 2003).
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4. Manic Symptoms were measured using the Altman Self-Rating Mania Scale (ASRM-NL,
Dutch translation) (Altman, Hedeker, Peterson, & Davis, 1997).
5. Impact of Events was assessed using the Impact of Event Scale – Revised (IES-R; Dutch
translation by TZP Psychotrauma 2006; Weiss & Marmar, 1995).
6. Impact of intrusive prospective imagery was assessed using the Impact of Future Events
Scale (IFES; Deeprose & Holmes, 2010); translated ad hoc to Dutch).
7. Items for Repeated Measurements. Eight single items were added to the online platform
for repeated measures that capture process change. Items are shown in Figure 3.
8. Measures of c-MeST training experiences. After each c-MeST session the participant was
asked three closed and two open questions regarding feasibility.
A more extensive description of each measure can be found as Appendix 1 in the online
publication.
3.6. Analysis
For the current study, four categories of measures are analysed: memory specificity, related
symptoms, related processes and feasibility. The participant’s responses within each c-MeST session
were scored manually by the first author after treatment completion. c-MeST sessions were scored as
the number of trials for which the participant’s first answer was classified as a specific autobiographical
memory, in accordance with the logic of the AMT, resulting in a maximum of 11 points per session.
Inter-rater reliability between automated scores of the classifier and manual post-hoc scores were
substantial with a Cohen’s κ of .66, p < .001. As such, in addition to examining change in memory
specificity from pre-intervention to follow-up, session-to-session change was also examined.
Regarding symptoms, we assessed manic symptoms at pre-intervention and follow-up, and
depressive symptoms, happiness and sadness as repeated measures using PHQ-9 and two single items.
Regarding related processes; rumination was measured repeatedly using RRS Brooding and a single
item. Worrying was measured using a repeated single item. For visual analysis of all repeated measures ,
the software ‘Single Case Data Analysis’ (Bulté & Onghena, 2013) was used, which uses the R packages
SCRT, SCVA and SCM. For visual analysis with SCVA, the level of each phase using mean scores and
the trend of each phase using least squares regression are shown (Bulté & Onghena, 2011). The impact
of events was assessed at pre-intervention and follow-up using the IES-R. The IES-R consists of three
subscales from which we created three questions that were included during the repeated measures
assessment: unwanted thoughts or images, thought suppression and being tense when a painful memory
arises. These were combined for visual analysis. The impact of future thinking was assessed only at preintervention and at follow-up by using the IFES. Regarding feasibility, the participant was offered
questions after each session and the participant was asked to provide feedback at the follow-up
measurement.
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4. Results
4.1. Compliance and Feasibility
The participant completed all exercises and filled out all repeated measures throughout the three
phases, resulting in sufficient data for visual analysis. Although she was instructed that filling out the
repeated measures during one month follow-up once every three days would suffice, during the first half
of follow-up she continued to fill out the questionnaires each day.
Regarding feasibility (see Appendix 2 in the online publication) the participant experienced the cue
words, on average, as appropriately difficult (M = 5.5, SD = 2.00) and reported that the feedback she
received was typically correct (M = 8.75, SD = .89). The length of the sessions was, on average,
experienced as between ‘just right’ and ‘a bit too long’ (M = 3.63, SD = .52). Recurrent themes in
participant’s open-ended responses was that she experienced the training as interesting and challenging,
and at the one month follow-up she reported that MeST made her more aware of events happening
throughout the day. She confirmed during the follow-up assessment that sessions lasted a bit too long
and the training (17 days, training every other day) lasted too long as well.
4.2. Effects of c-MeST on Memory Specificity During Training and at One Month Follow Up
The participant exhibited an increase in specificity from pre-intervention (AMT A = 0 out of a
possible 10 specific responses) to one-month after intervention completion (AMT B = 4/10). According
to our inclusion criterion, the participant’s score at follow-up is still in the range of what we would
define as rAMS (< 70% on the AMT).
Figure 2 illustrates the specificity scores of the AMT at pre-measurement and at one month followup measurement, and specificity scores of c-MeST sessions in-between. Specificity scores per session,
for neutral, positive and negative cue words and for exercises of the day can be found in Table 1. Three
trends are noticeable. First, although the participant was not able to retrieve specific memories in a faceto-face AMT with a time limit, she succeeded at scoring 81.82% already in Session 1 of the
computerized training when she was alone, at home, and without time pressure. Second, there was no
clear increasing trend from session to session, with scores varying between 54.55% to 90.91% with a
mean of 72.73%. Third, of the four types of memory exercises, scores for memories of the day (one for
yesterday and one for today) were the highest and a ceiling effect was reached (M = 100% across 18
exercises), while scores for negative (M = 77.78%) and positive (M = 70.37%) cue words were higher
than neutral words (M = 51.85%).
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20

Figure 2. Specificity Scores (%) on the Autobiographical Memory Test (Pre-Intervention and One
Month Follow-up Measurement) and in between Session-To-Session Scores on c-MeST.
Table 1
Specificity Scores for Each of the Nine Sessions of Computerized Memory Specificity Training
Session

Total score

Scores for neutral
cues

1
2
3
4
5
6
7

9
9
9
7
10
7
8

2
2
2
1
2
1
2

Scores for
positive
cues
2
3
2
3
3
2
1

Scores for
negative
cues
3
2
3
1
3
2
3

Scores for
memories of
the day
2
2
2
2
2
2
2

8
7
2
2
1
2
9
6
0
1
3
2
Total
72
14
19
21
18
% Total
72.73%
51.85%
70.37%
77.78%
100%
Note. Each c-MeST session includes 11 exercises: 3 exercises of each kind of cue (neutral, positive, and
negative values) and 2 exercises with memories of the day.
4.3. Symptoms
Comparison of pre-intervention and follow-up measurement shows that manic symptom scores on
the ASRM-NL decreased from 10 to 3. A sum score of 6 or higher indicates a high probability of a
manic or hypomanic state.
Visual analysis (Figure 3) of the repeated measures of depressive symptoms (PHQ-9), sadness and
happiness with the levels of each phase using mean scores and with the trend of each phase using least
squares regression suggests three things. First, during baseline the participant reported almost no
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depressive symptoms, sadness or happiness. The increased hypomanic state at the beginning of the
training might explain why these states were not recognized and not reported by the participant. Second,
during the training phase (Phase B; from measurement time 10 to 27) the participant started to report
more depressive symptoms, happiness and sadness. Third, after the training phase during follow-up all
symptoms show a declining trend again.
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4.4. Processes
Visual analysis (Figure 3) of all repeated measures of related processes (RRS Brooding, single item
on rumination, single item on worrying about the future, the combination of three single items reflecting
the IES-R items) show the same pattern as in symptoms: these processes were not reported by the
participant during baseline, an increase occurred during training phase, and during follow-up a decline
can be observed.
There was no apparent difference in the impact of negative events scores from pre-intervention (IESR = 20) to follow-up (IES-R = 22). Both scores are below the cut-off of being of clinical concern. The
impact of intrusive prospective (IFES) imagery scores decreased from pre-intervention (IFES = 31) to
follow-up (IFES = 12). At both time-points the participant provided three positive events (perhaps due
to their hypomanic state). Unfortunately no item of the repeated measures can be regarded as a parallel
measure, but the variability on the item concerning worrying about the future suggests that there may
have been a similar trend of increase during the repeated measures assessments and then decrease on
the follow-up assessments, as was evident for other study variables.
5. Discussion
This case study was the first to examine the potential benefits of remediating rAMS in BD with
memory specificity training. rAMS is a transdiagnostic clinically relevant phenomenon and
accumulating evidence has shown the potential of remediating rAMS in other clinical disorders with
concomitant effects of disorder symptoms and associated processes (Barry, Sze, et al., 2019).
For the patient who participated in the present investigation, c-MeST did improve the skill of
retrieving specific memories in a face to face context with a time limit from pre pre-intervention to one
month follow-up measurement. However, results are limited: the participant’s score at follow-up is still
in the range of what we would define as rAMS (i.e., poor memory specificity). In addition to the limited
effect, the session-to-session scores indicate that at intervention Session 1 the participant was able to
retrieve specific memories (mean score of 81.82%), and no further improvement was observed
throughout the remainder of the training (with scores ranging from 54.55% to 90.91% with a mean of
72.73%). This finding is in line with the results of our other studies using the same training platform
with 20 participants with a history of UD (Chapter 4) and 20 healthy older adults (Martens et al., 2019
= Chapter 5). This offers no clear information on optimal dose. However, it suggests that the context
wherein participants are required to retrieve specific memories could contribute to the ability to do so,
such as the presence of another person or a time limit. But even if this is the case, the online version
improved the skill sufficiently to have an improved score at one-month follow-up in-person
measurement.
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The effects of c-MeST on repeatedly measured related symptoms and related processes were mixed.
The participant barely reported symptoms during baseline, presumably due to hypomania, which is not
surprising given her BD Type 1 rapid cycling diagnosis. At the start of the training symptoms then
increased (and it is noted that after hypomania symptoms of depression can only worsen by definition).
One possible additional interpretation worth considering is in line with the generalized affect regulation
strategy hypothesis and the functional avoidance model hypothesis. If rAMS serves the function of affect
regulation and of avoidance of thinking of specific memories, MeST could lead to an increase of
symptoms in the short run as this avoidance function is challenged. As previous examinations of cMeST only included pre- and post-intervention assessments, it is unclear if an increase in symptoms
during training would be problematic. This discussion is in line with the question on the temporary
exacerbation of symptoms in PTSD treatments (Foa et al., 2002). Here however, it is not possible to
disentangle what are due to depression symptoms worsening as the participant (who was rapid cycling)
came out of hypomania and what may be due to MeST.
The higher specificity scores for emotional cue words versus neutral cues were explained by the
participant as due to the difficulty they had in recalling any memories related to the neutral cue words,
which they reported as feeling ‘flat’. Future research can be aimed at finding trends in people with BD,
such as the role of valence and/or emotionality of cue words at assessment and during training. For a
recent discussion on how cue words of different valences generate different results, see the meta-analysis
and systematic review of MeST by Barry, Sze, and Raes (2019). Alternatively, the c-MeST software
makes it possible to offer more cue words of a certain valence depending on personal scores. A flexible
online training tool using an adaptive system might start with cue words chosen by the participant, but
after a while when participants’ scores increase, the system could motivate the participant to try different
cue words of valences for which they have particular difficulty retrieving memories. The present
investigation tested a computerized, online, version of MeST, which the participant experienced as
feasible: the cue words were judged as not too difficult and the feedback from the classifier was judged
as correct. Although the duration of the sessions was experienced as too long, the participant completed
out all sessions. For research purposes, we designed the online training such that the participant trained
many exercises in a short period of time: 99 exercises in 17 days, as opposed to 104 exercises in 4 weeks
in original group version of MeST (Raes, Williams, et al., 2009). In future examinations and
implementations of MeST, researchers and clinicians could utilize the functions of the software that
permit individualization, where participants and clinicians can choose when and how much to train. In
comparison to other in-person group MeST protocols, this version did not include psycho-education on
memory problems related to psychopathology or psycho-education and exercises on how to notice when
one is thinking in an overgeneral manner and how to interrupt that process (STOP-model, session four),
nor any therapist-plus-group interaction. This might be included as a useful addition in future
examinations of c-MeST or MeST in BD.
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Although some improvement in specificity was observed in the present case study, future research
is now needed to examine the impact of MeST or c-MeST for groups of people with BD showing rAMS.
In recruitment of participants, we identified 12 patients who recognized the described phenomenon of
rAMS and expressed intention to participate; however, only 2 patients showed rAMS when tested with
the AMT. All other patients with BD were able to retrieve 7 or more specific autobiographical memories
in a time limited face-to-face test. The mean score on AMT (79.17%) is in contrast with previous studies
(40.00% in Mowlds et al., 2010; 33.33% in Tzemou & Birchwood, 2007; and 44,5% in remitted BD in
Mansell & Lam, 2004. This discrepancy does not seem to be caused by the use of another form of AMT
(all verbal forms including positive and negative cues) or a much smaller sample size (n = 12 versus n
= 52 in Mowlds et al., 2010; n = 29 in Tzemou & Birchwood, 2007; n = 19 in Mansell & Lam, 2004.
One potential explanation is a sampling bias. Our participants were self-selected: they recognized the
phenomenon rAMS and hoped they could be included in a study examining a training to remediate this
process. An increase in motivation at intake might explain an increase in executive function, and thus
an increase at retrieving specific memories. Overall, it seems that there is mixed evidence for rAMS in
BD, and more research may be needed according to current mood state and type of BD. Also, in future
studies it may be useful for someone to come out of an acute (hypomanic, manic or depressive) episode
before taking part in a new intervention.
For this study, standard c-MeST is used (Martens et al., 2019 = Chapter 5; Takano, Moriya, et al.,
2017). One potential interesting route is to adapt it to people with BD by taking into account unique
characteristics of memory retrieval in BD (Barry et al., 2018). For example, as discussed previously,
vivid mental imagery as part of episodic recall can act as an emotional amplifier of mood states in BD
(Holmes et al., 2016). Holmes et al. (2011) also discuss negative mental imagery of the future
(‘flashforwards’) as a potential important process in BD. Flashforwards, for example to suicidal acts
(Hales, Deeprose, Goodwin, & Holmes, 2011) or future manic events (Ivins, Di, Close, Goodwin, &
Holmes, 2014) which may also have a past memory component. Whether training rAMS affects mental
imagery of the past or future remains to be further examined. For this participant, scores on an ad hoc
translated Impact of Future Events Scale decreased from 31 to 12. A potential explanation for this
finding is that by instructing participants to retrieve specific memories in a structured and detailed
manner, they increased in their ability manage intrusive thoughts. Deliberate memory responses to cue
words (akin to our training here) and experiencing involuntary, intrusive imagery are distinct phenomena
according to Holmes, Lang, Moulds and Steele (2008). Research combining MeST and imagery training
has been started in UD (Pile et al., 2018) and might also be of interest in the context of BD.
6. Conclusions
One patient with BD type I rapid cycling and rAMS (a score of 0/10 at the AMT) successfully
conducted an online version of Memory Specificity Training (c-MeST). This led to an increase in
memory specificity between pre-intervention and follow-up measurement, but also to a deterioration in
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some repeatedly measured associated symptoms and processes during the training phase. Overall, the
participant managed to successfully complete a large number of sessions independently and gave very
useful feedback, which is promising in terms of developing a low intensity, process specific
psychological intervention approach. Future research should now pilot test this intervention in a group
of patients, considering the current stage of the BD cycle that they are in during the study and training
phases and the effects of this on their specificity and other associated processes and symptoms.
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8. Appendices
Appendix 1
Measures
Autobiographical Memory Specificity. Outside of training sessions, Autobiographical Memory
Specificity was measured using a verbal version of the Autobiographical Memory Test with two sets of
cues for pre-intervention and one month follow-up assessment (Dalgleish et al., 2007; Williams &
Broadbent, 1986). Ten cue words (five positive, five negative, presented in alternating order) were
verbally presented. In response to each cue word, the participant was instructed to retrieve a specific
memory. It was explained that the memory does not have to be an important event, but needs to be
specific, happened once, lasted shorter than a day and happened more than a week ago. Within the
instructions, examples of specific and non-specific responses were given and a practice trial with three
cue words with feedback took place. The AMT was scored during the verbal interview by the first author,
unspecific and unclear answers were followed with prompts until the participant succeeded in retrieving
a specific answer or until one minute had passed. The main index of the AMT is the number of cue
words for which the participant’s first answer classifies as a specific autobiographical memory, ranging
from 0 to 10.
Depressive symptomatology. The Patient Health Questionnaire 9 (Kroenke et al., 2010) (Dutch
Translation) was used to measure depressive symptomatology. The PHQ-9 is a nine-item self-report
measure of depressive symptoms, scoring the nine DSM-5 Major Depressive Episode criteria based on
the frequency with which they have been experienced in the last two weeks, from 0 (not at all) to 4
(nearly every day). The PHQ-9 is used as a repeated measurement during the study (baseline,
intervention phase and follow up phase), for which the instructions were changed and the participant
was asked the frequency which she experienced the symptoms since previous measurement. Scores can
vary from 0 to 27.
Rumination. The Ruminative Response Scale – Brooding subscale(Raes, Schoofs, et al., 2009;
Treynor et al., 2003) was used to measure depressive rumination. The RRS Brooding subscale is a selfreport questionnaire consisting of five items that are considered to measure maladaptive ruminative
thinking including the passively comparing of one’s situation with some unachieved standard. Items ask
to report how frequently on a 1 (almost never) to 4 (always) scale someone tends to respond, when in a
sad mood, with thoughts like “Why do I always react this way?” or “Why do I have problems other
people do not have?”. Scores vary from 5 to 20. The RRS Brooding was used as a part of the repeated
measures.
Manic Symptoms. Altman Self-Rating Mania Scale (Altman et al., 1997) (ASRM-NL, Dutch
translation) is a self-rating mania scale existing out of five multiple-choice items about symptoms
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compatible with DSM IV criteria of BD, experienced in the past week, with total scores varying from 0
to 20. A sum score of 6 or higher indicates a high probability of a manic or hypomanic condition. ASRMNL is used as a pre-intervention and follow-up measurement.
Impact of Events. Impact of Event Scale – Revised (IES-R; Dutch translation by TZP
Psychotrauma 2006)(Weiss & Marmar, 1995) was used as a symptom outcome measure. The IES-R is
a 22 item self-report questionnaire measuring symptoms of posttraumatic intrusion (8 items), avoidance
(8 items) and hyperarousal (6 items) in the previous week. Items are scored from 0 (not at all) to 4 (a
lot), sores vary from 0 to 88. IES-R was used as a pre-intervention and follow-up measurement.
Impact of intrusive prospective imagery. Impact of Future Events Scale (Deeprose & Holmes,
2010) (IFES; translated ad hoc to Dutch). IFES provided an index of the impact of intrusive prospective
imagery. First, the question was asked to ‘‘Please identify three future events which you have been
thinking about by imagining over the past seven days (e.g., positive or stressful life events). For each
event, please indicate whether your imagining of it was positive or negative’’. Second, 24 items to assess
intrusive pre-experiencing, avoidance, and hyper-arousal were offered and anchored from 0 (not at all)
to 4 (extremely). Scores vary from 0 to 96. The IFES was used as a pre-intervention and follow-up
measurement.
Items for Repeated Measurements. Eight single items were added to the online platform for
repeated measures that capture process change: worrying about the future, worrying about the past,
intrusion, avoidance, arousal, sadness and happiness. For this, eight statements were rated on a Likert
scale from 1 (not at all) to 9 (almost all of the time): (a) “I worried about the future”, (b) “I worried
about the past”, (c) “Unwanted images or thoughts that suddenly arose bothered me”, (d) “I tried to ban
unwanted images or thoughts”, (e) “If a painful memory arose, I got tense”, (f) “I felt sad”, (g) “I felt
happy”. Items (c), (d) and (e) mirror the three subscales or IES-R and therefore are combined for analysis.
Measures of c-MeST training experiences. After each c-MeST session the participant was asked
three closed and two open questions; (a) to what extent she found the offered words helpful/easy to help
retrieve a specific memory (0 = not easy at all, words are very difficult to retrieve memories for, 10 =
very easy, words are very easy to retrieve memories for), (b) to what extent has she experienced the
feedback of the classifier as correct (0 = not at all, a lot of mistakes, 10 = very correct, no mistakes), (c)
to what extent has she experienced the session okay in length (1 = way too short, 2 = a bit too short, 3 =
just right, 4 = a bit too long, 5 = way too long), (d) how has she experienced the training and (e) if she
had any other remarks.
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Appendix 2
Results for three feasibility questions; (a) “have you found the offered words today easy to help you
retrieve a specific memory?” (0 = not easy at all, very difficult words, 10 = very easy, easy words), (b)
“have you experienced the feedback as correct?” (0 = not at all, a lot of mistakes, 10 = very correct,
no mistakes), and (c) “have you experienced the session of today okay in length?” (1 = way too short,
2 = a bit too short, 3 = just right, 4 = a bit too long, 5 = way too long).
Q1: Difficulty of Cue Words

Q2: Correctness
Classifier

Q3: Length of
Session

Set 1

5

7

4

Set 2

/

/

/

Set 3

3

9

4

Set 4

7

10

3

Set 5

7

8

3

Set 6

7

9

4

Set 7

8

9

4

Set 8

3

9

3

Set 9

4

9

4

5.5 (2.00)

8.75 (.89)

3.63 (.52)

M (SD)
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The closing chapter of this dissertation consists of three parts. The first part summarizes the
transportability of Memory Specificity Training (MeST) and the training of clinicians (Chapters 2 and
3), the translation of MeST to computerized MeST (c-MeST) as a digital health intervention (Chapters
4, 5 and 6) and will end with a general summary of the adaptations made to MeST and c-MeST
throughout this dissertation. Second, general limitations are presented including the use of the
Autobiographical Memory Test (AMT). In the third part, a roadmap for future interventions derived
from basic science in an era of process-based interventions is presented. The chapter is concluded with
personal reflections and overall conclusions.
1. Summary and Conclusions
Summary of the Transportability of MeST and Training Clinicians (Chapters 2 and 3)
A first goal of this dissertation was to explore and prepare the dissemination and implementation of
MeST. I started by introducing the central concepts and clinical trends to describe the context in which
this dissertation was carried out (Chapter 1). In a first study (Chapter 2) the fit (transportability)
between MeST and routine clinical practices (RCPs) in Belgium was assessed. The aim was to find a
balance between fidelity to the core mechanisms of MeST and adapting the characteristics of the
intervention to the needs of the settings involved (McHugh, Murray, & Barlow, 2009). It turned out that
local needs of clinical settings could be met, without MeST losing its core mechanism of increasing
memory specificity. This was the case for a variety of clinical settings; inpatients and outpatients,
general and psychiatric hospitals, and in different age groups (adults and older adults). Adaptations made
to the protocol to meet the challenge of patients coming and going in clinical settings led to two versions
of the MeST protocol: a closed version similar to the research protocol which is more standardized for
all users (i.e., patients), and an open version in which users were able to join and stop at different
moments in time and in which homework exercises could be tailored to the needs of each user. As an
answer to the challenge of multidisciplinarity of most settings, MeST was dismantled into different
subparts, which led to the opportunity for multidisciplinary teams to share the workload across
colleagues with different professional backgrounds.
The results of a subsequent implementation study (Chapter 3) indicated that through using a Webbased self-directed training, clinical settings were able to implement both versions of MeST themselves,
at very low cost. Fidelity to the protocol and its core mechanism of increasing memory specificity was
considered good. The attitudes of stakeholders (psychologists, psychiatrists, nurses and therapists)
throughout the implementation process and users (i.e., patients) at a post-intervention measurement were
also generally positive.
Although the dosage that users received was lower in both implementation studies than in previous
efficacy studies, the phenomenon of voltage drop (Chambers, Glasgow, & Stange, 2013) did not occur
(a mean difference of 2.70 on the AMT, 95% CI [1.90– 3.50] in Chapter 2; a mean difference of 2.61
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on the AMT, 95% CI [1.90-3.32] in Chapter 3). This can be regarded as a positive result: Even when
MeST is implemented in clinical practices in which the implementation limbo (Weisz, Ng, & Bearman,
2014) might play a role and stakeholders look for the most cost-efficient way possible to deliver MeST,
its core mechanism stays intact. However, the examination of self-delivered training can be interpreted
as an assessment of the lower limit of resources required, and additional workshops and written materials
such as printed manuals can be developed to increase the motivation of stakeholders to implement MeST
with fidelity to the protocol in the future.
Regarding the impact of MeST on secondary outcomes and processes, both study designs (Chapters
2 and 3) unfortunately do not allow such interpretations. And thus, future studies do need to examine if
a lower dose of MeST also impacts secondary outcomes and processes. One important limitation which
will be discussed later is the similarity between the AMT, the method for assessing memory specificity,
and MeST, the method for improving it.
Summary of c-MeST as a Digital Health Intervention (Chapters 4, 5 and 6)
Translating the group training protocol of MeST into a modularized individualized digital health
intervention (c-MeST) seemed a feasible alternative based on previous results (Takano, Moriya, & Raes,
2017), and the studies of this dissertation (Chapters 4, 5 and 6) all showed an increase of memory
specificity between pre- and post-intervention measurements. Table 1 sums up the results of the three
chapters on c-MeST.
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Table 1.
Overview of the Results of the Three c-MeST Studies (Chapters 4, 5 and 6).
Population

Chapter 4
Adults with a history of
depression with rAMS

Chapter 5
Older (healthy) adults with
rAMS

Chapter 6
Adult with Bipolar Disorder

N

20 (16 female)

21 (13 female)

1 female

Secondary
outcomes and
processes

Depressive symptoms,
rumination, worrying
about future and past,
PTSD symptoms,
sadness and happiness

Depressive symptoms,
rumination, social problem
solving skills

Depressive symptoms,
manic symptoms,
rumination, worrying about
future and past, PTSD
symptoms, sadness and
happiness, impact of
shocking events, impact of
future events

Follow-up

3 months

1 month

1 month

Improvement in
memory specificity
from pre- to
follow-up
intervention

Yes

Yes

Yes

Significant impact
on secondary
measures

No

No

No, rather a temporary
worsening

AMT

In-person, with time
limit, and feedback

Online, no time limit, no
feedback

In-person, with time limit,
and feedback

Mean scores with 95%
Confidence Interval

Median scores with
interquartile ranges (25%75%) on AMT between
sessions

Specificity scores on AMT
between sessions

86.59% (SD = 10.26%)
vs
81.67% (SD = 17.01%)

77.49% (SD = 15.38%)
vs
77.78% (SD = 21.30%)

81.11%
vs
83.33%

Specificity scores;
AMT pre-and
post-intervention
and session-tosession scores

1st session cMeST: mean
scores all exercises
versus mean
scores for only
cues with positive
& negative valence
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In all three studies an increase in memory specificity from pre- to post-intervention was found. But,
a striking observation is the increase in specificity from pre-intervention assessment to the first c-MeST
session in all three studies. Although it was argued in Chapter 4 this could have been a result of the
difference between an in-person assessment at pre-intervention (including a time limit) and a
computerized first session (at home, alone, with no time limit), this cannot explain the difference for the
increase observed in Chapter 5 as in that study an online AMT was used with no time limit as well.
Another potential, post-hoc, explanation possibly lies in the addition of exercises of the day and
exercises with neutral cues in c-MeST in addition to exercises with negative and positive cues. In
contrast, the AMT always consisted of 5 positive and 5 negative cue words. It could be the case that
adding exercises of the day and specificity exercises with neutral cues might have boosted the results as
these are considered less difficult exercises. Nevertheless, when only taking specificity exercises with
negative and positive cue words into account (6 exercises in Session 1), no clear decrease in specificity
for the first session of c-MeST was found in any of the chapters (as shown in Table 1). The specificity
results of all three chapters did not show a clear learning trend over sessions. In contrast with previous
examinations of MeST, which only included a pre- to post-intervention assessment of memory
specificity (Barry, Sze, & Raes, 2019), the session-to-session specificity scores of the current studies
imply that few exercises are needed to improve specificity. There are, however, differences between the
c-MeST sessions and the post-intervention AMT. For example the cue words used in c-MeST are
checked for age of acquisition lower than 6 years (Brysbaert, Stevens, De Deyne, Voorspoels, & Storms,
2014) which might make it easier to retrieve specific memories than the typical AMT cues which are
typically not checked in this way. Another difference is that in contrast to the AMT each specific answer
in c-MeST is followed by a question to retrieve more specific details about the memory in question.
Regarding feasibility, the results of the three chapters were positive. Participant drop-out was limited
(none in Chapters 4 and 6, two participants in Chapter 5), and the number of specificity exercises
completed was satisfying (94.65% in Chapter 4; 88.68% in Chapter 5 and 100% in Chapter 6). This
shows one potential comparative advantage of c-MeST above MeST, for which previous studies
mentioned reasons for drop-out of participants such as being discharged from the setting in which
participants were engaging with MeST or being too depressed to attend group sessions. Although results
can also be explained by differences between typically examined patients samples in MeST versus
community volunteers recruited for research.
None of the three studies on c-MeST showed a beneficial impact of the intervention on secondary
outcomes or processes. However, in each chapter the limitations of the examined population or the study
design were used to explain why no impact was found. In particular, limited symptomatology amongst
participants at baseline in Chapters 4 and 5 and hypomanic symptoms at baseline in the case study in
Chapter 6, and the use of a task to assess problem-solving in Chapter 6 which might not have been
sufficiently sensitive (an online Dutch version of the Stress Anxiety Depression version of the MeanEnds Problem-Solving Procedure; Hermans, Ruys, Vuerstaeck, Van Daele, & Raes, 2007).
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To sum up the results for c-MeST, the 13 research questions Murray et al. (2016) suggested to
evaluate a Digital Health Intervention (DHI) will be discussed in the following paragraphs with
reference to three domains: defining the problem, defining the likely benefit, and decisions to be made.
Murray et al. (2016) state that the evaluation of DHIs show specific challenges and thus a specific
evaluation strategy. One reason why this is the case is that DHIs are a result of an interaction between
biomedical, behavioural, computing and engineering research, and thus the evaluation should rely on
research questions coming from those research domains. The 13 research questions can be regarded as
a precursor of randomized controlled trials (RCT), as RCTs are best undertaken only when “(1) the
intervention and its delivery package are stable; (2) these can be implemented with high fidelity, and (3)
there is a reasonable likelihood that the overall benefits will be clinically meaningful (improved
outcomes or equivalent outcomes at lower cost)” (Murray et al., 2016, p. 843)
Defining the problem:
Is there a clear health need that his DHI is intended to address?
rAMS is considered an enduring trait in depression (although results are mixed, for an overview see
Sumner, Griffith, & Mineka, 2010) and is also found in other forms of psychopathology (for example
in anorexia nervosa, Bomba et al., 2014; in post-traumatic stress disorder, McNally, Lasko, Macklin, &
Pitman, 1995; in bipolar disorder, Tzemou & Birchwood, 2007) and is associated with (healthy) aging
(Wilson & Gregory, 2017). MeST is specifically designed to target the health-related issue of rAMS.
Is there a defined population that could benefit from this DHI?
People showing rAMS can benefit from c-MeST. The results of this dissertation add to the current
evidence base for people with a history of depression (Chapter 4), for healthy older adults (Chapter 5)
and people with bipolar disorder (Chapter 6) showing rAMS (at the start of the training). Given the
transdiagnostic nature of rAMS, it is reasonable to assume that anyone showing rAMS might benefit
from remediation.
Defining the likely benefit of the DHI
Is the DHI likely to reach this population, and if so, is the population likely to use it?
With the studies in this dissertation it was shown that at least some people with a history of
depression, healthy older adults, and one person with Bipolar Disorder can be reached and motivated to
use c-MeST as a DHI.
Is there a credible causal explanation for the DHI to achieve the desired impact?
As discussed previously, MeST’s specificity exercises are expected to help people improve their
ability to retrieve specific autobiographical memories (Barry et al., 2019), which in turn is expected to
affect secondary outcomes and processes. However, the studies on c-MeST of this dissertation did not
manage to show effects on those secondary processes despite improvement in specificity. It is later
discussed to what extent the causal explanation of MeST can be generalized to c-MeST.
What key components are needed for the DHI? Which components impact on the predicted outcome,
and how do they interact with each other?
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The theory of the traditional group training protocol of MeST is that specificity exercises increase
memory specificity. Psycho-education on memory problems in depression at the start of MeST are
intended to function as a motivational intervention. The STOP-model and exercises on the STOP-model
aim to aid in the generalization of the skill of retrieving specific memories to everyday situations when
people notice that they are thinking in a maladaptive (over)generalized way. The current examinations
of c-MeST can be considered as a dismantling attempt in order to show that rAMS can be remediated
when only providing specificity exercises. This was the case, and in comparison with other more
complex DHIs consisting of several components, c-MeST only has one core component: specificity
exercises.
What strategies should be used to support tailoring the DHI to participants over time?
Several options to tailor c-MeST are available. Due to the research context, c-MeST needed to be
used in a stricter sense training 9 sessions in 17 days, compared to in-person MeST which typically
involves 4 or 5 once-weekly sessions. As a result, participants reported experiencing c-MeST as too
intensive (in length in days and in length per session). A more flexible c-MeST program that adapts in
length given the needs of each participant might further improve the feasibility of c-MeST. For example,
c-MeST can be offered as separate exercises without the structure of sessions, resulting in participants
training a chosen dosage at their own pace.
The design of the current c-MeST may have been too mundane and c-MeST could only be
administered on a desktop. Adapting this online prototype to a more gamified and visually more
attractive version, perhaps compatible with smartphones, might increase the motivation and uptake of
people experiencing rAMS. Adding a general psycho-education component on why to train memory
specificity, regardless of diagnosis, might increase motivation as well.
In current c-MeST, an equal amount of specificity exercises with cue words of different valences
are offered (three positive, three negative, three neutral) each session. In the autobiographical memory
literature different effects for cues of different values are sometimes found (Barry, Chiu, Raes, Ricarte,
& Lau, 2018). For the current three studies and combining the three populations, these are the results
found between exercises with cue words of different valences:


Positive versus neutral cues, n = 42, mean difference = - 1.21 (in the direction of neutral cues),
SD = 14.80



Neutral versus negative cues, n = 42, mean difference = 3.96 (in the direction of neutral cues),
SD = 12.48



Positive versus negative cues, n = 42, mean difference = 2.75 (in the direction of positive cues),
SD = 11,36

Although there seems to be variation over individuals in c-MeST, research examining the AMT has
shown that the AMT assesses one overall factor for memory specificity (Griffith et al., 2009; Griffith,
Kleim, Sumner, & Ehlers, 2012). A such, it is unclear if personalizing c-MeST to individual variability
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in responses to cues of different valence would be a step forward. However, it is possible to design such
individualized versions of c-MeST using an adaptive system that provides feedback on scores over
different sorts of exercises. In such a version the user can choose to add more exercises of a certain type
to increase their skill in the particular type of exercise. Of course a challenge would be to ensure that
users do not keep avoiding certain kinds of exercises. Another way to interpret the one factor structure
of the AMT is that it might not matter what kind of specificity exercises people do to influence related
psychological processes, in which case users can opt for the most agreeable exercises.
What is the likely direction and magnitude of the effect of the DHI or its components compared to a
comparator that is meaningful for the stage of the research process?
Future research can compare c-MeST with other DHIs targeting memory specificity, but to date this
kind of research has not been done.
How confident are we about the magnitude of the effect of the DHI or its components compared to
comparator that is meaningful for the stage of the research process?
As no research with comparators has been conducted this research question cannot be answered.
Has the possibility of harms been adequately considered? And the likelihood of risks or adverse
outcomes assessed?
The Functional Avoidance hypothesis (Williams, 2006) assumes that rAMS is an avoidance
behaviour and (c-)MeST can be considered as a way to target such avoidance behaviour. The
examinations of c-MeST in this dissertation (Chapters 4 and 6) are the first to use repeated measures,
which provide the opportunity to assess a temporary worsening of symptoms. In people with a history
of depression, visual analysis and statistical analysis do not provide evidence that MeST contributed
towards harm. In the case study with bipolar disorder type 1, symptomatology increased after the
intervention started although this could have been because the participant’s hypomanic episode may
have ended at this time. The use of repeated measures is more desirable than pre-post measurements to
assess the impact and the possibility of harm of MeST and c-MeST. As with other interventions that
target avoidance behaviour, a temporary worsening might be expected but is unlikely to be problematic.
In case future studies find that such a worsening can be expected for some users, future users could (and
should) be informed about this in the psycho-education part of MeST.
Has DHI cost and its cost impact on users and health systems been adequately considered and
measured?
The cost of c-MeST in the research context was limited, which might be one of the most promising
aspects of c-MeST as an add-on intervention. However, for future dissemination a bigger investment
would be necessary to allow more simultaneous users. Also translating c-MeST to a mental health app
would require more resources. As a result, it is difficult to compare the cost of disseminating and
implementing MeST as a group training protocol training clinicians with a Web-based self-directed
protocol (Chapter 3) with the cost of further disseminating and implementing c-MeST.
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What is the overall assessment of the utility of this intervention? How confident are we in this overall
assessment?
More research is needed to gather more evidence that c-MeST does not only result in a training
effect in the AMT but that this improvement generalizes to other related processes. However, if one
links the c-MeST literature with the MeST literature, since both interventions claim to target the same
working mechanism and both impact rAMS, the question is to what extent the knowledge on the impact
of MeST on secondary outcomes and processes (Barry et al., 2019) can be considered transferable to cMeST. This can be considered an open question for several mechanism-driven interventions: If we start
from working mechanisms and search for new methods of delivery (Fairburn & Patel, 2014), do we
need randomized controlled trials for each method of delivery or can we assume that results transfer
from one method to another? Several paths for future research for (c-)MeST are described in the last
part of this chapter.
Decisions to be made based on our current knowledge.
Should we change research priorities?
The current research indicates that c-MeST remediates rAMS and is feasible to users. Future
research should focus on the research question of whether rAMS impacts other processes by using longer
follow-ups and/or people with severe psychopathology.
Should we change clinical practice?
In clinical practices, clinicians are welcome to use c-MeST as an add-on intervention that is in an
experimental phase. More research, though, is needed before active dissemination can take place.
Conclusion
The overall conclusion of the 13 research questions regarding c-MeST as a DHI is that (1) the
intervention and its delivery package can be considered overall as stable; (2) c-MeST can be
implemented with fidelity to the working mechanism; and (3) more research is needed so that the overall
benefits will be clinically meaningful. The current studies contribute to the knowledge on c-MeST, and
bring the research domain closer to the set-up of a bigger randomized clinical trial. One such
examination is already planned to take place (Hallford, Austin, Raes, & Takano, 2019).
Overall Summary of Adaptations Made to MeST and c-MeST
When looking at The Consolidated Framework For Implementation Research (CFIR; Damschroder
et al., 2009) and its five domains which were introduced in Chapter 1 (see Figure 1) it becomes clear
that this dissertation mainly focused on the domain Characteristics of the Intervention. The studies of
this dissertation add to the evidence strength and quality of MeST. The adaptations made increased
MeST’s relative advantage, its adaptability, trialability, design quality and packaging and decreased its
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complexity. By disseminating knowledge on MeST, attitudes of individuals involved (Outer Setting –
Patient Needs; Characteristics of Individuals – Knowledge and Beliefs about the intervention, selfefficacy) were influenced as well. The design and dissemination of a web-based self-directed training
which included questions and answers on how to implement MeST influenced the planning of the
implementation (Process). The indirect impact of the settings (Outer Setting) and individuals involved
(Characteristics of Individuals) was noticeable. In Belgium, at the time the studies were conducted many
settings were involved in processes of reorganisations and accreditation. As described in Chapter 1, the
lack of external policy and incentives (Outer Setting) aimed at implementing empirically supported
treatments to which MeST could have been added as an experimental intervention, the lack of
guidelines, and the lack of accredited training for clinicians, created a context which was far from ideal
for implementation studies.

Figure 1. Consolidated Framework for Implementation Research (Damschroder et al., 2009) above, and
Outcome Measures as described by Proctor et al. (2011) below the dotted line.

When only looking at the intervention itself and the adaptations made to MeST and c-MeST, the
overarching framework and coding system for modifications and adaptations of interventions by
Stirman, Miller, Toder, & Calloway (2013) is a useful guideline to evaluate all adaptations made in this
PhD-trajectory (Figure 2).
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Figure 2. A Framework and Coding System for Modifications and Adaptations Made to Interventions
by Stirman et al. (2013, p. 6)
All adaptations are made by us, program developers and researchers, in consultation with
stakeholders (teams) in clinical practices. Both content (a closed and open version for Chapters 2 and
3 and a version with merely specificity exercises for c-MeST in Chapters 4, 5 and 6) and context (Webbased for Chapters 4, 5 and 6) were modified. Also, the way clinicians were trained was modified: In
comparison to an in-person training in previous studies, we designed a Web-based training used in RCPs
in Chapter 4.
To answer the question regarding the level of delivery for whom or what the modifications are made,
we can conclude that the modifications were made for individual patients (i.e., the dosage), for the
individual practitioners (e.g., the training protocol) and at the hospital level (e.g., open version).
Modifications were also made to the format, setting, personnel and population (by testing c-MeST in
healthy older adults and in one person with rapid cycling bipolar disorder type I).
Context modifications can be considered as tailoring/tweaking and refining (creating slightly
different versions of handouts for the open version of MeST and slightly different versions of specificity
exercises for c-MeST), removing elements (for c-MeST), shortening/condensing (the amount of
exercises in the open in-person version and c-MeST), lengthening/extending (the amount of sessions in
the open version) and thus ‘loosening the structure’, and finally ‘repeating elements’ (in the open version
of MeST participants can train the same kind of cue words again and again).
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2. General limitations
The Autobiographical Memory Test
For both the implementation of MeST and for the examination of c-MeST, the use of the AMT is
probably the most prone to criticism. rAMS as a concept is operationalized using the AMT (Williams
& Broadbent, 1986). As a result it makes sense that first attempts to remediate rAMS were similar in
style to the format of the AMT. However, this makes it difficult to assess if people only get better at he
task in hand or that indeed a generalization in the skill occurs. Other ways of measuring rAMS are a
crucial aspect of future literature, such as the sentence completion task (Raes, Hermans, Williams, &
Eelen, 2007), which was developed to assess rAMS in non-clinical populations. Assessing the
neurobiology of rAMS using brain imaging techniques (for examples of such studies in rAMS see the
review by Barry et al., 2018) within investigations of rAMS remediation could also provide an additional
measure of rAMS and a potential change in rAMS. Another potentially interesting measure would be
the speed at which retrieval of specific memories occurs throughout c-MeST as sometimes done in the
AMT (Delduca, Jones, & Barnard, 2010), which we might expect to increase throughout multiple
sessions. Unfortunately, with current c-MeST the metadata of how long people spend at each exercise
is not a measure of how long it took them to retrieve the memory in question and thus was not mentioned
in the studies of this dissertation. Adapting c-MeST by first letting users indicate when they retrieved a
memory by clicking a button, relative to when they had entered their completed response, might provide
insight about increasing speed of retrieval from session to session.
The in-person AMT also is a burden for implementation as it is time-intensive to administer, and so
it is probably the most complex feature of the MeST-procedure. Using the automated classifier of
Takano (e.g., Takano, Gutenbrunner, Martens, Salmon, & Raes, 2018) for future implementations
(assessing rAMS with an online automated AMT) could save the time and effort of clinicians (AMT
scorers), and improve feasibility of MeST.
On a sidenote, one general limitation in the MeST-literature is that it is possible that people use
memories which they recalled during training (with no time limit) and repeat or ‘use’ these at the postmeasurement. During the first examination of c-MeST (Chapter 4) I started to ask participants if their
answers were provided during the c-MeST training and at least some indicated that this was indeed the
case.
Regression to the Mean and the lack of a control group
For all five studies it was decided to stick to the logic of only including people who show the
vulnerability factor, as these are theoretically those who would benefit from training. In all studies rAMS
was operationalized as a score lower than 70% on a pre-intervention AMT. Published studies have some
variability in their inclusion criterion, from no inclusion (Leahy, Ridout, Mushtaq, & Holland, 2017;
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Moradi et al., 2014; Raes, Williams, & Hermans, 2009) to scoring lower than 50% (Takano et al., 2017)
or lower than 70% (Werner-Seidler et al., 2018). As a consequence and in combination with the lack of
control groups, all five studies are vulnerable to regression to the mean for the assessment of memory
specificity. This is only the case for memory specificity, as for secondary measures the use of repeated
measures (in Chapters 4 and 6) gave the opportunity to notice regression effects (Kratochwill et al.,
2010), which was not the case. The randomization of baselines (using a multiple baseline across
participants design and randomization tests) in Chapter 4 also contributed to the internal validity.
However, for assessing the impact of c-MeST on memory specificity in Chapter 4, 5 and 6, and the
assessment of the impact on secondary measures in Chapter 5, the lack of control groups is an important
limitation of these studies.
Potential Sampling Bias
Another main limitation of all five studies is a potential sampling bias; only highly motivated RCPs
with a specific interest in MeST carried out all steps of implementation. All examinations of c-MeST
probably attracted participants who were highly motivated. It thus remains unclear whether the
implementation of MeST in less motivated RCPs would be as effective as in Chapters 2 and 3, when
more evidence for MeST would be available and settings would be obliged to deliver evidence-based
treatments,. Nonetheless, we can conclude that MeST is an intervention low in complexity, easy to train
trainers in and compatible with a variety of RCPs in Belgium.
Of course, it also remains unclear if the feasibility results on c-MeST would generalize to all people
with a history of depression, healthy older adults and people with bipolar disorder. But limited drop-out,
positive feedback and the option to offer the intervention in less strict formats in future dissemination
can be regarded as optimistic results.
Hype Cycle
Since the research on MeST is in an early stage, the research domain might learn from similar
promising interventions in parallel research domains which were not able to keep up with its promises.
Inspiration can be found in the hype cycle by Gartner (Linden & Fenn, 2003), used to assess new
technologies, and a sensible framework to describe the potential pitfalls. First, the innovation trigger is
when a breakthrough happens. Second, expectations are inflated and peak, as success stories come out.
Third, disillusionment takes place as experiments and implementations fail to meet expectations. Fourth,
a slope of enlightenment might take place as a better understanding of how the intervention works are
widely understood, which might result in a plateau of productivity at the end as mainstream adoption
starts to take off.
In working memory training, Redick (2019) observes the same stages of the hype cycle and sums
up that after 17 years and hundreds of studies, sufficient evidence is still lacking. In this research domain,
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as in the domain of remediating autobiographical memory specificity, the crucial element is the
difference between near (when people improve in the task at hand) and far transfer (when the
intervention group shows larger gains than the control group on outcomes that are dissimilar to the
training procedure). The author insists that for the working memory training literature to get through the
disillusionment phase, future studies need to be theory-driven and grounded in solid methodology (using
active control groups, bigger sample sizes, etcetera). Similar dynamics have been described when
discussing brain-training programs in general (Simons et al., 2016), in which again the transfer of such
trainings to other skills is the crucial aspect to judge the effectiveness. In addition to methodological,
analytical and reporting recommendations for scientists, the authors recommend acknowledging conflict
of interest as many brain training products are commercially successful. Another example of an
intervention which was affected by a temporary hype is memory bias modification (Cristea, Kok, &
Cuijpers, 2015) for which Cristea, Kok, & Cuijpers (2017) argue that the same criteria apply for such
an intervention as for other psychotherapeutic interventions; only showing an impact on assumed
processes does not suffice and an effect on clinically relevant outcomes must be shown.
Some parallels can be found for the research domain of remediating autobiographical memory
specificity. Since its first assessment by Raes et al. (2009), only one RCT used an active control group
(Werner-Seidler et al., 2018) in assessing the impact of MeST in depression. Luckily, however, no clear
hype has arisen around remediating autobiographical memory, and thus, no commercial interests or
potential big conflicts of interest can be observed for now. In addition, the research domain has always
been theory-driven.
However, to avoid ending up in such a hype cycle the next few steps of research into MeST are
crucial. In the last part of this dissertation I suggest a roadmap for future research, and for interventions
derived from basic science in an area of process-based interventions.
3. A Roadmap for Interventions Derived from Basic Science
The development of MeST faces four potential routes, all illustrated in Figure 3. The first route,
Scenario A, is the most traditional option, which follows the logic of empirically supported treatments
(EST) and thus focuses on developing evidence on the level of protocols for diagnoses. For example,
after a second RCT using an active control group on MeST in depression is conducted, it may qualify
as an evidence based stand-alone intervention according to some criteria (Chorpita et al., 2011).
However, it is our hope that the current dissertation highlights the importance of early attempts to
transport an intervention to routine clinical practices and to explore alternative modes of delivery. The
history of the implementation gap for ESTs (Shafran et al., 2009) should make us sceptical of continuing
lines of research of interventions derived from basic science which are only tested in highly controlled
environments with motivated participants and trainers who were trained by the developers of the
interventions. Continuing such RCTs as a next step would risk realizing too late that the intervention
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does not fit the clinical practice. The current dissertation showed the benefit of receiving input on
implementation in a fairly early stage of the development of an intervention. Another promising option
as shown in Chapter 4 is the added value of using single case designs (SCDs). In comparison with
costly RCTs, SCDs (Kratochwill et al., 2010) pose several benefits. First, they require fewer participants
and are therefore less costly. Second, when using repeated measures, due to the frequency of the
measurements it can be observed if, when and to what degree change occurs.
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Figure 3. Four scenarios in which Interventions Derived from Basic Science can be Translated to
Clinical Practice in a Process-Based Era.

The second scenario, Scenario B, takes an intermediate step into account, in which interventions
derived from basic science explore transportability and other methods of delivery somewhat early in the
development of an intervention. In the case of MeST, this resulted in the knowledge that at least in terms
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of near transfer, the core mechanism of MeST stays intact when transported to RCPs, even when training
clinicians with a self-delivered protocol, and when translated to online training. This can boost future
research lines in MeST as a stand-alone intervention. Experimental research can focus on topics such as
the optimal dose, the interaction effects on secondary processes (far transfer), diagnosis-specific
outcomes, or the preventive value of MeST in populations using longer follow-up. This process can lead
to larger studies (such as RCTs) on MeST as a modularized stand-alone intervention. Another option to
continue in the logic of ESTs is to assess interaction effects with packages which are already evidence
based, for example behavioural activation in depression (Richards et al., 2016). A potential hypothesis
could be that behavioural activation in combination with MeST is more effective in treating depression
than without, and that an interaction effect via an increase in specific future planning and thus better
adherence to behavioural activation can be expected. For example, one hypothesis could be that an
increase in rAMS also leads to an increase in future planning, which could lead to a better adherence to
the behavioural activation adherence.
However, as MeST is limited in its scope, and both Scenarios B and C are in line with the idea that
treatment protocols are designed for syndromes, Scenario D combines the advantages of Scenario B
while taking into account the transition to a real process-based era. If from now, experimental research
produces more evidence on how MeST works, and other similar transdiagnostic modularized
interventions gain similar evidence, bigger studies (RCTs or single case experimental design studies)
would be able to test personalized treatments in which participants are offered several modules based
on a personal assessment. In RCTs, this personalized treatment could be compared with ESTs when
assessing diagnosis-specific populations, or be compared with transdiagnostic packages (Barlow et al.,
2017).
For such personalized therapies consisting of modules to be developed it is important that other
interventions continue the trend towards modularization (Chorpita, Daleiden, & Weisz, 2005) and thus
not to combine several packages without using mediation analysis (Kazdin, 2007). The literature on
mediators in the treatment of depression, has for example assessed the mediational role of cognitive
processes (Garratt, Ingram, Rand, & Sawalani, 2007). However, research into why psychological
treatments work is still in its infancy. As Cuijpers and colleagues state:
Although hundreds of correlational studies have been conducted during the past decades, little
progress has been made in understanding the mechanisms of change of therapies: It is as if we have
been in a pilot phase of research for five decades. (Cuijpers, Reijnders, & Huibers, 2019, p. 226)
4. Personal Reflections
One of the reasons I decided to apply for this PhD – at that time I was working as a clinical
psychologist and CBT-F in training – was the well-defined research domain of rAMS and the explicit
working mechanism of MeST. It was a exciting to be able to study and work with an intervention so
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clearly defined, in contrast to the clinical work in which the working mechanisms often appeared less
clear. Unfortunately, when I conducted my first MeST group session, it was sobering to realize that even
MeST contained multiple components. I noticed the effect of the psycho-education on memory
problems, of the module on realizing when one is thinking at an overgeneral level and how to counter
that, and of the broader group-based nature of MeST: feeling validated, retrieving positive memories,
and speaking out in a group (exposure, in the context of social anxiety). This experience made me
approach published studies differently, as I realized that most interventions derived from basic science
often still consist of several components.
A second realization was that participants appreciated MeST, but in the context of a standalone
intervention for outpatients it does come across as limited in scope. As a result, participants are
sometimes somewhat disappointed by the content or do not always understand the rationale. The
creation of an open version of MeST for inpatient settings in which psycho-education on memory
problems and the STOP-model were not always as present as in original MeST studies plus the
evaluation of c-MeST which exclusively consisted of specificity exercises, did strengthen my
confidence that specificity exercises to remediate rAMS are indeed of added value for the therapeutic
program of participants evidencing rAMS.
The question then is how such modules can be further examined. I hope that this chapter made clear
what I think can be a way forward, i.e., the combination of several strictly modularized interventions to
create personalized packages. However, as the field of clinical psychology and psychotherapy is often
complicated by unnecessary divisions of schools of therapy in which clinicians identify with their
preferred methods, commercial interests, different concepts for overlapping processes, and where
governments have a preference for straightforward diagnoses and packages, I am pessimistic about how
long it will take for individualized modularized packages, which contain the most effective ways to
target psychological processes, to be available to patients in need. But I do hope this dissertation
contributed to the way forward.
5. Conclusions
Research examining modules targeting specific psychological processes, such as the current
dissertation regarding MeST, may not directly contribute to the question of how current psychological
treatment packages work, but hopefully will contribute to the development of future personalized and
more effective psychological treatments wherein diverse modules, each targeting specific mechanisms,
are offered to people in need. It is my hope that this dissertation contributes to awareness regarding
potential implementation pitfalls of therapeutic modules derived from experimental research. In the case
of Memory Specificity Training, the results regarding the translation to clinical settings, web-based
training of clinicians and an individualized and automated version are reassuring.
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Nu beschikbaar: de geheugenspecificiteitstraining
Wat is geheugenspecificiteit?
Stel dat je gevraagd wordt om een specifieke autobiografische herinnering op te roepen bij het woord ‘blij’, dan is dit
een mogelijk correct antwoord: “Ongeveer een jaar geleden was er een feest van mijn goede vriend Pieter, toen voelde
ik me blij. Ik herinner me dat ik veel gepraat heb over politiek met Karel en zijn vrouw. Ook herinner ik me de lekkere
hapjes.” Deze herinnering verwijst naar een welbepaalde gebeurtenis die op een specifiek moment plaatsvond. Niet
iedereen is echter even goed in het ophalen van specifieke herinneringen. Wanneer er sprake is van uitval op deze
vaardigheid, spreken we over een overalgemeen autobiografisch geheugen (OGM).
Waarom is geheugenspecificiteit klinisch relevant?
OGM is kenmerkend voor depressieve patiënten en blijkt meer dan louter een symptoom te zijn. Het wordt ondertussen
beschouwd als een kwetsbaarheidsfactor voor depressie, die ook de kans op herval verhoogt. Ook werd OGM vastgesteld
bij mensen met andere psychische problemen, zoals een posttraumatische stressstoornis, een bipolaire stoornis,
eetstoornissen, en schizofrenie, waardoor je kan spreken van een transdiagnostische kwetsbaarheid. Verder is er ook een
verband gevonden tussen OGM en veroudering: hoe ouder je wordt, hoe minder goed je wordt in het ophalen van
specifieke autobiografische herinneringen.
Er zijn meerdere psychologische mechanismen die samengaan met OGM en die verklaren hoe OGM kan leiden tot het
ontstaan of voortbestaan van depressieve en andere klachten: (1) rumineren, een soort piekeren over eigen klachten en
de oorzaken ervan, (2) minder goed zijn in het oplossen van problemen, (3) wanhopige gedachten over de toekomst
(door een verminderd vermogen om concrete toekomstplannen te maken) en (4) een verhoogde kwetsbaarheid voor
posttraumatische klachten (door een verminderde blootstelling aan negatieve herinneringen).
Wat houdt de training in?
Professor Filip Raes (KU Leuven) en collega’s ontwikkelden een Geheugenspecificiteitstraining (GeST) om deze
kwetsbaarheidsfactor te remediëren. Het betreft een groepstraining waarbij deelnemers gemotiveerd worden om
herinneringen op te halen in specifieke vorm en om daarbij zoveel mogelijk details toe te voegen. Deelnemers krijgen
huiswerkopdrachten die vervolgens in groep besproken worden, waarbij deelnemers elkaar kunnen aanmoedigen om
gedetailleerder te denken door aan elkaar vragen te stellen over de herinneringen in kwestie.
Past GeST in Vlaamse klinische settings?
We weten echter dat interventies die in onderzoekssettings werken niet steeds hetzelfde effect hebben in klinische
settings, en er heel wat valkuilen bestaan voor implementatie. Net over dat onderwerp ging het doctoraatsonderzoek van
Kris Martens. Uit de studies van dat doctoraat kunnen we besluiten dat (1) GeST kan passen in het behandelaanbod van
diverse klinische settings in Vlaanderen, (2) settings dit zelf kunnen installeren door gebruik te maken van een online
trainingsprotocol, (3) zowel mensen betrokken bij de implementatie als deelnemers aan de training positief staan
tegenover de training, en (4) dat ook een vertaling naar een online versie om individueel te oefenen positieve resultaten
oplevert.
Werkt GeST? Is GeST ‘evidence based’?
De voorlopige resultaten zijn positief: in alle (internationale) studies neemt de geheugenspecificiteit van deelnemers aan
zo’n training toe. Er is ook evidentie voor de positieve impact van de training op de mechanismen die samenhangen met
geheugenspecificiteit (zie boven), en depressieve en posttraumatische stressklachten, al zijn die resultaten niet eenduidig.
Het antwoord op de vraag of GeST dan ‘evidence based’ is, is natuurlijk afhankelijk van hoe je ‘evidence based’
definieert. We weten van heel wat therapieën dat wanneer je ze op groepsniveau aanbiedt aan mensen met een bepaalde
problematiek, ze beter werken dan andere therapieën. Dat noemen we empirisch ondersteunde behandelingen. GeST is
niet zo’n behandeling. Een probleem is dat we vaak niet weten hoe die behandelingen werken. Daarom wordt steeds
meer gefocust op procesonderzoek; behandelpakketten worden ontmanteld en aparte modules worden onderzocht om
precies uit te zoeken hoe de therapieën in kwestie werken. GeST komt echter uit de andere richting; het is een interventie
afkomstig uit experimenteel onderzoek, wat maakt dat we beter denken te weten waarom het doet wat het doet. Maar
we beweren niet dat het een op zichzelf staande behandeling is. GeST kan deel uitmaken van een behandelprogramma,
of dienen als hervalpreventie bij nazorg. Het idee daarbij is simpel; mensen die de kwetsbaarheidsfactor vertonen en dus
minder goed zijn in het ophalen van specifieke herinneringen, zijn waarschijnlijk gebaat bij training. We zien GeST op
dit moment dan ook vooral als een ‘add-on’ interventie, specifiek voor mensen die uitval vertonen in het vlot ophalen
van specifieke autobiografische herinneringen.
Is GeST dan vanaf nu beschikbaar?
Ja, Vlaamse en Nederlandse settings kunnen GeST vanaf nu implementeren en daarvoor gebruik te maken van ons online
protocol. Het bevat alle materialen en uitleg (waaronder werkdocumenten en instructie-video’s) die nodig zijn om de
training aan te bieden. De online versie van GeST is nog niet beschikbaar voor het brede publiek.

Wil je graag GeST in jouw klinische praktijk aanbieden? Mail dan naar Filip.raes@kuleuven.be
Met de financiële steun van KU Leuven (PF/10/005) en FWO-Vlaanderen/rode Neuzen (G0F5617N)

211

2. Acknowledgments
I thank my supervisor professor dr. Filip Raes and co-supervisors dr. Tom J Barry and dr. Keisuke
Takano for their continuous support. I am also grateful to professor dr. Patrick Onghena and his team,
professor dr. Emily Holmes and Dr. Wyckaert for sharing their knowledge and for their cooperation. I
thank Jolien Goedleven and Louise Van den Meutter for their contribution to Chapter 5.
I thank the people involved from PraxisP, Asster, PZ Duffel (Sophia & De Fase 4), Jessa (PAAZ),
Sint-Franciscus Ziekenhuis Heusden Zolder (PAAZ), Algemeen Stedelijk Ziekenhuis Aalst (PAAZ),
Alexianen Zorggroep Tienen, vzw Sint Annendael Diest Grauwzusters, Dorien Meeusen, Karus in
Melle and Mariaziekenhuis Noord-Limburg for implementing MeST and Kliniek Sint-Jozef Pittem,
ROC De Keerkring – Mortsel, UZ Gent, UPC KU Leuven Kortenberg, CGG VAGGA and PAAZ AZ
Turnhout for cooperating. I thank all patients participating in the settings mentioned above (Chapter 2
& 3), plus all other participants (Chapter 4, 5 and 6).
I hope that I have expressed my gratitude along the way, and that everyone who contributed to this
dissertation considers the time spent worthwhile.

212

