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ABSTRACT

Introduction Major depression is a prevalent and
debilitating disorder, but many sufferers do not receive
support or respond to current treatments. The development
of easily accessible and low-intensity treatments that
have clear cognitive mechanisms of change is indicated.
Memory specificity training (MeST) is an intervention

for depression that targets deficits in recalling detailed
memories of past experiences through repeated practice
of autobiographical memory retrieval. This randomised
controlled trial will assess the efficacy of an online,
computerised version of MeST (c-MeST).

Methods and analysis Adults aged 18 and over with a
current major depressive episode (MDE) will be recruited
and randomised to have access to the seven session,
online c-MeST programme for 2 weeks, or to a wait-list
control group. The primary outcomes will be diagnostic
status of MDE and self-reported depressive symptoms at
postintervention. One-month and three-month follow-ups
will be collected. Increases in autobiographical memory
specificity will be assessed as a mediator of change, as
well as other variables thought to contribute to reduced
memory specificity, such as rumination and cognitive
avoidance.

Ethics and dissemination Ethics approval has been
granted by the Deakin University Human Research

Ethics Committee to conduct the study (ID: 2017_168).
The findings will be disseminated through scholarly
publications and workshops and will inform future trials,
such as with an active comparator or as an adjunct
treatment.

Trial registration number ACTRN12618000257268; Pre-
results.

INTRODUCTION

Major depression is a prevalent and debil-
itating mental health disorder. More than
300million people are currently living with
depression worldwide, and it is the leading
cause of ill health and disability." Currently,
there exists a number of evidence-based
psychosocial and pharmacological treat-
ments. However, a range of barriers exist
to the provision of effective treatments,
including low help-seeking rates,” difficulties

Strengths and limitations of the study
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» This trial will determine the efficacy of an online,
low-intensity adaptation of an intervention.

» The proposed mechanisms of change will be
assessed.

» The study will not include an active comparator
group.

» The study will not use a long-term follow-up.

with access’ and the fact that many individ-
uals simply do not respond to current first-
line treatments.® Given this, there is clear
scope for the development of new, effec-
tive interventions that are more accessible,
are less resource-intensive and target known
cognitive mechanisms for the alleviation of
symptoms.

One reliable cognitive marker in depres-
sion is an impairment in the ability to recall
detailed autobiographical memories.”
Specifically, depressed individuals, relative
to non-depressed, more often fail to recall
memories of eventspecific experiences
that occurred within the space of a day, and
instead provide memories of experiences that
extended over longer periods of time, cate-
gories of repeated events, or abstractions of
various experiences.” ® This occurs indepen-
dent of whether the memory is positive, nega-
tive or neutrally valenced. This impairment,
termed overgeneral memory or reduced
autobiographical memory specificity, is
recognised as a factor in the onset and main-
tenance of clinical depression.” This is likely
due to the critical role that retrieving detailed
information from specific past experiences
plays in healthy psychological functioning.
For example, an impaired ability to retrieve
specific autobiographical memory (AM)
is associated with poorer problem-solving
and the ability to mentally simulate future
events,® which are central to imagining,
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planning and prediction. This, in turn, may lead to inac-
curate appraisals of past events which then drives faulty
decision-making and inferences.” Without the ability to
draw on our experiences in a detailed way, our capacity to
successfully adapt in the world and maintain good mental
health is compromised.

One cognitive intervention that has shown promise in
remediating this cognitive deficit and alleviating depres-
sive symptoms is memory specificity training (MeST)."
Simple in its conception and execution, the MeST inter-
vention involves sustained practice in producing specific
AM in response to a range of cue words. Over a series of
weekly sessions (typically 4-5) in a group-based format,
facilitators prompt participants to self-generate specific
AM to cue words. They then provide feedback on whether
these responses are specific or not, and encourage more
detailed and elaborated AM retrieval. To date, findings
from studies of MeST for clinical depression have been
promising. An initial pilot trial of MeST with inpatients
indicated an increase in memory specificity following four
weekly group-based sessions.'” A subsequent, randomised
controlled trial again showed significant increases in
memory specificity and subsequent significant reductions
in depressive symptoms.'’ An uncontrolled trial of MeST
with a sample of depressed individuals on an outpatient
wait-list also found significant increases in memory spec-
ificity and decreases in depressive symptoms.'* Finally, a
recent clusterrandomised trial demonstrated that MeST
leads to improvements in memory specificity, and was
equivalent with another effective intervention (psychoed-
ucation and supportive counselling) in producing large
reductions in depressive symptoms.'”” ' Overall then,
evidence indicates that the face-to-face MeST training
programme can produce significant improvements in AM
specificity and reductions in depressive symptoms.

Given the straightforward nature of MeST, it may be
a good candidate for adaptation to an online delivery
format. Online interventions for depression can be clini-
cally effective'”, as well as cost-effective,'® and provide an
accessible, less resource-intensive option for sufferers that
can be widely disseminated. Recently, a fully automated,
online, computerised version of the MeST training
programme (c-MeST) has demonstrated the ability to
increase AM specificity in a non-clinical sample.'” Consis-
tent with face-to-face MeST, participants provide written
responses to cue words over a series of sessions. They
receive feedback as to whether AMs are specific or not
according to a computerised algorithm which is trained to
distinguish these differences using machine learning.'® "
Given that c-MeST has been shown to improve memory
specificity, the next step is to test this adaptation in a
clinical sample to assess whether it can also produce
reductions in depressive symptoms. Significantly, partic-
ipants engaging in the online ¢-MeST programme will
not be exposed to interactions with a facilitator or other
group members. This will help to mitigate against the
confounding effect of common therapy and interper-
sonal factors with any specific effect of increasing AM

specificity on depressive symptoms, and therefore isolate
this mechanism of change.

The aim of this study will be to conduct the first
randomised controlled trial of an online adaptation of
MeST in a sample of individuals with a current major
depressive episode (MDE). Given the experimental
nature of online MeST in a clinical group, a no-treatment
comparator group was chosen against which to test for
treatment efficacy. It is hypothesised that individuals that
engage in c-MeST, relative to a control group, will report
a lower incidence of MDE and significantly lower levels
of depressive symptoms at postintervention and follow-up
time points. It is also hypothesised that changes in AM
specificity between preintervention and postintervention
will predict changes in depressive symptoms.

METHODS AND ANALYSIS

Study design

To test the study hypotheses, we will conduct an online,
randomised controlled trial, using a 2 (condition: c-MeST,
no c-MeST control group) x 4 (time point: baseline,
postintervention, 1 and 3 months postintervention) facto-
rial design. The control group will complete assessments
and be offered access to the intervention at the end of
the study. Although MeST has demonstrated efficacy in
reducing depressive symptoms in a face-to-face format,
this has not been established in an online format. There-
fore, this phase II trial will determine whether c-MeST is
superior to a waitlist control group, and estimate effect
sizes for a larger trial comparing it to other interventions
or as an adjunct intervention.

Participants and recruitment
The inclusion criteria, assessed through self-report, will
be: (1) 218 years of age, (2) residing in Australia, (3) fluent
in English, (4) a current diagnosis of MDE as assessed
by Diagnostic and Statistical Manual for Mental Disor-
ders, fifth edition (DSM-5) criteria® using the automated
electronic psychological assessment system (e-PASS),”
(5) a score on the Patient Health Questionnaire (PHQ)
of at least 10%% and (6) internet access in the home. The
exclusion criteria, also assessed through self-report, will
be (2) currently receiving any treatment for depression,
with the exception of antidepressant medication that has
been stable in type and dosage for at least 4weeks, and
(2) PHQ scores of 221, indicative of highly severe depres-
sive symptoms. Therefore, the sample will include those
with moderate and severe symptoms, but will exclude
those who are highly severe, due to the lack of provision
for assertive follow-up for those that are highly unwell.

Randomisation will be conducted by a computerised
algorithm using a 1:1 ratio, and will occur following
informed consent and completion of the baseline
questionnaire.

Participants will be recruited via advertisements posted
in a range of formats, such as online advertisements (eg,
on depression-related internet forums in Australia and on
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Figure 1 Study design for participant flow through the trial. MeST, memory specificity training.

Facebook), flyers sent to community groups and media
releases. Those who wish to take part in the study will
follow provided links to an online portal where they will
be presented with information about the study and the
plain language statement. After reading this, it will be
clearlyindicated that clicking continue onto the screening
questions to assess eligibility will imply that informed
consent has been given. Should they be eligible for the
study, they will complete the baseline questionnaire and
be randomised to one of the two conditions. Continued
use of c-MeST and completion of the postintervention
and follow-up questionnaires will imply ongoing consent.
Figure 1 shows the intended participant flow.

Online c-MeST intervention

The c¢-MeST programme will comprise seven sessions
based on content from validated methods of improvin%
AM specificity in face-to-face’” ' and online formats.'
Initially, the aims, rationale, structure and process of the
intervention will be briefly presented to participants. In
each session, participants will be provided with a series of
positive, negative and neutral cue words and are asked to
provide amemory of an event prompted by the word thatis
specific in nature. The bank of cue words is selected from
a word database and balanced for frequency, emotional

valence and arousal® and will be presented randomly
across the sessions. In each session, participants will be
asked to provide a memory of an event that occurred
yesterday and on that day. Participants will be provided
with automated feedback as to whether the response is
specific or not via the application of an algorithm devel-
oped to classify written autobiographical memories."
Where responses are not specific, participants will be
asked to reattempt, and will be given feedback to add
episodic detail to the response (eg, when, where, and
with whom the experience occurred), and ensure it is
discussed as past tense and is specific in nature rather
than an extended experience that lasts more than a day,
or a category of events. Participants will then be given
another two opportunities to provide a specific response
before the next cue word is displayed. Once they have
received feedback that the response is specific, they will
be prompted to add more episodic detail for the event.
In sessions 1 to 3, participants will be asked to provide
one response to cue words and episodic details of those
memories. In sessions 4 to 7, participants will provide
two different responses to a single cue word in order to
improve their ability to identify what characterises specific
instances of experience. The participants will be able to
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complete the modules at their convenience over a 2-week
period, but will be advised not to do multiple sessions in
1day.

Primary outcomes

The primary outcome measures will be online assess-
ment of changes in MDE diagnostic status and level of
self-reported depressive symptoms at postintervention.
One-month and three-month follow-ups will also be
conducted. The e-PASS,*' a fully automated online self-re-
port diagnostic system, will be used to assess MDE as
consistent with DSM-5 criteria.”” The e-PASS has demon-
strated good concordance with ‘gold-standard’ struc-
tured, clinical interviews.”’ PHQ* will be used to assess
self-reported depressive symptoms. PHQ is a nine-item
self-report scale, with items corresponding to the DSM-b
criteria for an MDE.* Respondents rate themselves on
each criterion from 0 (not at all) to 3 (nearly every day)
to indicate how often they have experienced the symp-
toms in the last 2weeks. We chose an inclusion criterion
of at least 10 points on the PHQ), indicative of at least
moderate severity of symptoms. This cut-off has demon-
strated high specificity and sensitivity in detecting cases of
MDE.** The PHQ has demonstrated excellent validity and
reliability across numerous studies.*

Secondary outcomes

For secondary outcomes, all completed online, we will
assess changes in the mean number of responses deter-
mined to be ‘specific’ on the Autobiographical Memory
Test™ and the Episodic Future Thinking Test* (ie, past or
future experiences, respectively, that are coded as occur-
ring within 24 hours). This latter assessment will be of an
exploratory nature, and in the context of episodic future
thinking specificity being strongly, if not intrinsically,
related to AM, and also known to be impaired in the context
of clinical depression.® We will also assess changes in mean
scores for variables thought to be related to change in
AM specificity: rumination as assessed by the Ruminative
Responses Scale,”® cognitive avoidance as assessed by the
White Bear Suppression Inventory® and verbal fluency as
assessed by the Controlled Oral Word Association Test.”
Additional outcomes of interest assessed through mean
score change will be suicidal ideation as assessed by the
Suicidal Ideation Attributes Scale,” symptoms of clinical
anxiety as assessed by the Generalised Anxiety Disorder
Scale,™ self-efficacy as assessed by the New General Self-Ef-
ficacy Scale™ and effective problem-solving as assessed by
the Means-End Problem Solving Procedure.*® Parallel
forms of the Autobiographical Memory Test, Episodic
Future Thinking-Test, Controlled Oral Word Association
Test and Means-End Problem Solving Procedure will be
counterbalanced across the time points. All measures will
be assessed at all time points, from baseline to 3-month
follow-up, with the exception of the Episodic Future
Thinking-Test which will be administered only at prein-
tervention and postintervention, and the Means-End
Problem Solving Procedure which will be administered

at preintervention and postintervention and 3-month
follow-up due to availability of parallel versions.

Power calculation

Using G*Power V.3.1,% it was calculated that a total sample
of 105 participants will be needed. This will account for
an attrition rate of 35% between baseline and 3-month
follow-up. This remaining sample of 68 will provide 80%
statistical power to detect a moderate (d=0.60) group
by time point interaction effect at postintervention and
follow-up time points with a 5% type I error rate, and
a two-sided tail. This effect is conservative relative to
previous findings of MeST outcomes relative to a control
group.!

Statistical analysis

All data will be stored online on a secure server, congruent
with all assessment being completed in an online format.
Only the researchers will have access to these data. Data
will be downloaded from this server prior to analyses. The
data analyst will be blinded to the condition of partici-
pants. Analyses will be on an intention-to-treat basis,
with supplementary per protocol analyses. Linear mixed
models will be conducted to assess differences between
conditions on the primary and secondary outcomes at
each time point. This statistical method will facilitate
inclusion of participants with missing data. Condition,
time point, and their interaction, will be modelled as fixed
effects. Participants will be modelled as random effects
at time points. Should there be differences between the
groups in other treatment sought during their participa-
tion in the trial, this will be used as a covariate in anal-
ysis. To test mediation effects, primarily whether changes
in AMT scores from baseline postintervention predict
changes in depressive symptoms from postintervention
to follow-ups, analyses will be conducted using a bias-cor-
rected bootstrap test. Power calculations with correla-
tions from the literature indicate that the sample size will
provide power (B=0.80, 0=0.05, two-tailed test) to detect
associations of a moderate effect size.

Procedure

Afterbeingidentified as eligible for the studyand providing
informed consent, participants will be randomised. The
researchers will be blinded to this process. After comple-
tion of the baseline assessments, participants randomised
to the ¢-MeST group will be assigned a unique identifier
code with which to access the online training programme.
These participants will have 2weeks in which to access the
c¢-MeST programme, at which point their unique identi-
fier code will no longer allow access. They will be asked
to complete another set of outcome measures at this
point, and then again 1 and 3months later. During the
2weeks of access to the training, they will receive daily
email prompts with links to encourage them to access
and complete the programme. Participants in the control
group will also be prompted to complete the outcome
measures at all time points. At the cessation of data
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collection, participants in the control group will be given
access to the training programme until such time the data
analysis is complete and the study findings are concluded.

Patient and public involvement

The research question and design of the MeST programme
were informed by qualitative and quantitative participant
feedback from two previous studies using online MeST.
Participants will not be directly involved in the recruit-
ment or conducting of the study. Results will be available
to study participants in aggregated format following the
projects completion.

Ethics and dissemination

Individuals interested in participating will provide
informed consent prior to commencing their involve-
ment. They will have the opportunity to contact one of
the researchers to raise any questions or concerns they
might have, and this is encouraged in the plain language
form that is provided. They can withdraw from the study
at any point. Regarding research governance, the study
has received ethics clearance, and will be conducted in
accordance with the Australian-based National Health
and Medical Research Council’s National Statement on
Ethical Conduct in Human Research (2007). Any amend-
ments made to this protocol prior to or during recruit-
ment will be published on the Australian New Zealand
Clinical Trials Registry. The study will also be conducted
in compliance with the university guidelines and policies,
and the university will monitor the study through regular
reporting. Any harms or adverse events that are identified
will be reported to them as they occur. The results of the
study will be disseminated through publication at peer-re-
viewed scientific journals, and through presentations of
the findings at conferences and workshops. With respect
to safety, and in particular risk of harm to self, informa-
tion regarding support services will be provided to all
participants at each time point. Where participants score
higher than a cut-off on the Suicidal Ideation Attributes
Scale® indicative of increased risk for suicidal behaviour,
they will be contacted via email, provided with informa-
tion on support services and encouraged to access them
at that time. Ongoing involvement in the study will be at
their discretion.

Trial registration

The trial was registered on 8 September 2017 with the
Australian New Zealand Clinical Trials Registry (identi-
fier ACTRN12618000257268). Recruitment commenced
on 25 August 2018. Recruitment is planned to cease in
the first quarter of 2019.

DISCUSSION

As the demand for mental health interventions increases,
so, too, will the impetus for easily deliverable and cost-effec-
tive treatments for depression. Training interventions that
target disruptions and impairments in autobiographical

memory represent one form of low-intensity treatment
for depressive symptoms that have shown promise.”® In
particular, the evidence base for MeST, and the recent
development of an automated online version, indicates
its utility for this purpose. This study will evaluate the
efficacy of a fully automated c-MeST programme in a
sample of adults currently experiencing MDE. As noted,
this will provide a test of whether training in the retrieval
of specific autobiographical memories can produce
reductions in depressive symptoms when divorced from
other factors likely to be therapeutic within a face-to-face
group setting. If efficacious, it will provide evidence for
an intervention that is highly accessible and needs very
few resources, making it suitable for broader rollout.
The study will also provide insight into whether c-MeST
will affect variables thought to be related to difficulties
in retrieving specific AM (namely, rumination, cognitive
avoidance and poorer executive functioning).” Tt will
also assess other outcomes that may indicate a broader
application of ¢-MeST, such as improving episodic future
thinking in depression. Should c-MeST be efficacious,
then the findings of this trial will help to inform future
studies, such as comparing c-MeST with another effective
treatment, or assessing ¢-MeST as an adjunct treatment
for depression.
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