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An open pilot study of an internet-delivered intervention targeting self-
perceived residual cognitive symptoms after major depressive disorder

Sunniva Brurok Myklebosta , Tine Nordgreenb,c , and Åsa Hammara,b

aDepartment of Biological and Medical Psychology, University of Bergen, Bergen, Norway; bDivision of Psychiatry, Haukeland University
Hospital, Bergen, Norway; cDepartment of Clinical Psychology, Faculty of Psychology, University of Bergen, Bergen, Norway

ABSTRACT
Residual cognitive symptoms are associated with reduced daily life functioning, quality of life and
represent a risk factor for relapse of major depressive disorder (MDD). There are few studies tar-
geting self-perceived residual cognitive symptoms after MDD. The current open pilot study exam-
ines clinical outcomes and feasibility of a novel internet-delivered cognitive enhancement
treatment for mood disorders specifically tailored to target self-perceived residual cognitive symp-
toms after MDD. A total of 43 adults with self-perceived residual cognitive symptoms after MDD
were included. Participants were assessed pre- and post-treatment and at 6-month follow-up. The
intervention consists of 10 modules that includes psychoeducation, cognitive strategies, and atten-
tion training, coupled with weekly therapist guidance. Results showed a significant reduction from
pre- to post-treatment in self-perceived residual cognitive symptoms (d¼ 0.98) and rumination
(d¼ 0.63). Results remained significant at the 6-month follow-up (d¼ 1.06; d¼ 0.86). Reliable
change in self-perceived residual cognitive symptoms were obtained in 60% of the participants
from pre- to post-treatment. Completion rates (86%) and treatment satisfaction (97%) were high.
This open pilot study supports that targeting self-perceived residual cognitive symptoms after
MDD through internet-delivered cognitive enhancement therapy for mood disorders may be feas-
ible and provide stable reductions in self-perceived residual cognitive symptoms and rumination.
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Major depressive disorder (MDD) is globally the most com-
mon mental health disorder and one of the leading causes of
disease burden (James et al., 2018), associated with substan-
tial personal consequences and societal costs (Whiteford
et al., 2015). Despite effective psychological and
medical treatments about 50% of those with a first episode of
depression experience relapse within two years, and the prob-
ability of relapse increases with each new episode (Eaton
et al., 2008; Mueller et al., 1999; Solomon et al., 2000).
Developing effective and accessible interventions preventing
depressive relapse are therefore urgent (Beshai et al., 2011;
Bockting et al., 2015; Cuijpers, 2015). One promising
approach in preventing relapse is to target residual cognitive
symptoms after MDD, such as reduced performance on
objective neuropsychological tests and self-reported difficul-
ties with attention-, memory-, and executive functions
(Conradi et al., 2011; Hammar & Årdal, 2009; Rock et al.,
2014; Semkovska et al., 2019). More specifically, the literature
show that risk of depressive relapse is associated with reduced
performance on both objective neuropsychological tests
measuring inhibition switching and divided attention
(Majer et al., 2004; Schmid & Hammar, 2013) and subjective

self-perceived cognitive difficulties measured by self-
report (Saragoussi et al., 2017). The latter involves difficulties
with daily life activities such as problems concentrating on
reading, remembering content of conversations, and getting
things organized (Saragoussi et al., 2017). Taken together,
several intervention studies have targeted objectively meas-
ured cognitive impairment (Motter et al., 2016), however
accessible, engaging, and scalable interventions that target
self-perceived residual cognitive symptoms are still scarce.

The precise mechanisms underlying the reduced perform-
ance on objective neuropsychological tests in individuals
with a history of MDD are not well understood. Several
hypotheses exist such as a preexisting cognitive vulnerability,
cognitive impairments being acquired during depression that
persist into remission, or state-related cognitive impairment
changing according to depression symptoms (Allott et al.,
2016). On the other hand, a possible mechanism of self-
perceived cognitive symptoms after MDD is not meeting
premorbid levels and expectations of functioning at work or
school, and consequently resulting in a negative self-repre-
sentation. This may explain the fact that self-perceived cog-
nitive symptoms after MDD are associated with reduced
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daily functioning and quality of life (Dhillon et al., 2020;
Saragoussi et al., 2013; Tatay-Manteiga et al., 2019).

Interestingly, depressed adults’ performance on objective
neuropsychological tests have not been found to correlate
with self-perceived cognitive difficulties (Løvstad et al., 2016;
Moritz et al., 2004; Petersen et al., 2019). The lack of correl-
ation has been proposed to be a result of suboptimal effort
during testing due to symptoms related with depression such
as inattention, lack of engagement, and mood changes
(Benitez et al., 2011). This discrepancy may also be explained
by a cognitive impairment bias, that is an inadequate percep-
tion of one’s cognitive resources (Dhillon et al., 2020).
Therefore, it is important to specifically address self-perceived
residual cognitive symptoms in scalable interventions.

Cognitive Enhancement Therapy for mood disorders
(CET-MD) is one approach to treatment of objective cogni-
tive impairment and also self-perceived cognitive difficulties
in mood disorders (Douglas et al., 2019). A strength of
CET-MD is the acknowledgment of providing treatment for
both the cognitive impairments measured by objective
neuropsychological tests and self-perceived cognitive difficul-
ties. Key elements in CET-MD are firstly, psychoeducation
including a clear rationale of symptoms and why targeted
treatment of objectively measured cognitive impairment or
self-perceived cognitive difficulties could be helpful.
Secondly, cognitive practise on tasks that activate brain
regions proposed to be underactive in depression and strat-
egy training with the support of a therapist. Thirdly, trans-
ferring learned strategies and skills by discussion and
planning how newly gained skills can be used in daily life.
In addition, interventions may target several cognitive
domains given that the neuropsychological profile in MDD
is heterogenous (Reppermund et al., 2009).

There is support for the effect of computerized cognitive
training targeting objectively measured cognitive impairment
in mood disorders (Motter et al., 2016). A systematic review
and meta-analysis by Motter et al. (2016) showed that com-
puterized cognitive interventions during depression had
moderate to large effects on objective neuropsychological
tests measuring global cognitive status, attention, and work-
ing memory, while only a small effect on subjective depres-
sive symptoms was obtained. The latter suggests that
interventions for formally depressed adults with low depres-
sion load should mainly aim to prevent an increase in
depressive symptoms. Only a few previous studies have
tested the clinical effects of treatments for residual cognitive
symptoms after MDD measured by objective neuropsycho-
logical tests and self-reports. These studies have included
adults with a history of MDD and mainly applied computer-
ized cognitive training or combined this with compensatory
transfer sessions (Hammar et al., 2020; Listunova et al.,
2020; Semkovska & Ahern, 2017). The studies show promis-
ing results such as improved performance on objective
neuropsychological tests measuring working memory, atten-
tion, planning, long-term verbal memory, switching abilities,
and self-reported psychosocial functioning. However, no sig-
nificant reduction in self-perceived executive functioning or
rumination was found (Hammar et al., 2020). Further effort

to integrate tasks to decrease rumination should however be
considered given the association with reduced performance
on objective cognitive tests measuring cognitive flexibility
and inhibitory systems (Davis & Nolen-Hoeksema, 2000;
Joormann, 2010). Consequently, rumination could thereby
occupy essential cognitive resources away from ongoing
tasks. In addition, may high levels of rumination increase
awareness and worries about self-perceived cognitive symp-
toms and potentially elevate depressive symptoms (Malivoire
et al., 2018). Targeting self-perceived residual cognitive
symptoms in addition to rumination could therefore be a
useful approach to prevent depression relapse. Another limi-
tation to these studies is the lack of reported follow-up data
that is of importance when evaluating the durability of
cognitive interventions. Previous studies have also applied
interventions that are not developed by systematic user-
involvement based on adults experiences of self-perceived
residual cognitive symptoms after MDD.

Assuming that tailored and effective interventions do
exist, accessibility and scalability is a major concern, as there
are few neuropsychologists and cognitive trainers who can
implement cognitive interventions due to resources required
(Rossell, 2020). To overcome this issue, digital technology
may be a way to distribute the interventions. Several advan-
tages are associated with delivering treatment over the inter-
net. It saves therapist time and has the potential to reach
populations that would otherwise not receive treatment
(Cuijpers et al., 2008). To date, substantial evidence exists
for the effects of internet-delivered interventions for com-
mon mental health problems such as anxiety and depression
(Barak et al., 2008; Karyotaki et al., 2017; Spek et al., 2007).
Applying the digital format when delivering CET-MD for
self-perceived residual cognitive symptoms after MDD is a
promising tool for the provision of low-threshold access to
treatment. However, we know little about the feasibility of
delivering CET-MD over the internet.

No previous studies have reported pre-, post-, and fol-
low-up results from internet-delivered interventions target-
ing self-perceived residual cognitive symptoms after MDD.
The current study aims to fill this gap of knowledge by
examining the clinical effects and feasibility of a novel inter-
net-delivered CET-MD in adults with self-perceived residual
cognitive symptoms after MDD.

We hypothesized that:

1. Self-perceived residual cognitive symptoms would be
significantly decreased from pre- to post-treatment and
remain stable at the 6-month follow-up.

2. There would be no significant increase in self-reported
depressive symptoms from pre- to post-treatment and
at the 6-month follow-up.

3. Self-reported rumination would be significantly
decreased from pre- to post-treatment and remain sta-
ble at the 6-month follow-up.

4. There would be a correlation between rumination and
self-perceived cognitive symptoms.

5. It would be feasible to deliver CET-MD over
the internet.
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Methods

Design and procedures

The design was an open pilot pre-, post- and 6-month fol-
low-up study. The study protocol was approved by the
Regional Committee for Medical Research Ethics of Western
Norway (2018/2384/REK vest).

Participants were recruited through national advertise-
ments in social media, public posters, and newspapers.
Interested individuals made contact for a brief telephone
interview with a clinical psychologist or psychology student
under supervision. The Montgomery-Åsberg Depression
Rating Scale (MADRS; Montgomery & Åsberg, 1979) was
used to assess depression load. The M.I.N.I. Norwegian ver-
sion, a structural clinical interview for psychiatric diagnoses
in the DSM-IV (Leiknes et al., 1999) was used to confirm
previous depression diagnosis and absence of current
depression. Further evaluation of eligibility was conducted
online and included The Montgomery-Åsberg Depression
Rating Scale Self-Report (MADRS-S; Svanborg & Ekselius,
2003; Svanborg & Åsberg, 2001). In addition, participants
were asked to answer open ended questions such as
“Describe your experience with cognitive difficulties” and
“Do cognitive difficulties affect your daily life activities?”
Responses were evaluated by a clinical psychologist.
Inclusion criteria were as follows: (a) previously received
treatment for MDD in primary or secondary healthcare
services, (b) few or minor depression symptoms with no
cardinal symptoms (reported sadness, loss of interest, and
inability to feel, <16 MADRS), (c) self-perceived residual

cognitive symptoms that affected daily functioning, (d) no
changes in psychopharmaca status under the study period,
(e) age between 18 and 65 years, and (f) internet access. The
following exclusion criteria were used: (a) self-reported sub-
stance abuse, (b) neurological conditions or damage (e.g.
autism, cerebral hemorrhage, and brain tumour), (c) bipolar
disorder, and (d) psychosis.

Intervention

The intervention was internet-delivered and developed for
adults experiencing self-perceived residual cognitive symp-
toms after depression. Development of the intervention was
made by systematic user-based approaches. This included
exploratory qualitative interviews with 16 former depressed
adults during intervention planning and development to
assess users’ experiences, needs, and feedback on interven-
tion prototypes. Core features of the intervention included:
(1) general psychoeducation regarding cognitive domains,
such as attention, memory, and executive functions.
Information regarding how self-perceived residual cognitive
symptoms could affect daily functioning and treatment
could be tailored, (2) attention training applying a modified
version of Wells Attention Training Technique (Wells,
1990), and (3) compensatory strategies. In addition, com-
mon-factor elements were used in order to increase know-
ledge about symptoms, hope, management of personal goals,
self-efficacy, and generalization. Ten modules (Table 1) were
provided to participants during the intervention period.
Participants were asked to complete two modules each week

Table 1. Overview of intervention.

Module Main content Tasks

1 Psychoeducation on self-perceived and objectively measured residual
cognitive symptoms and treatment.

� Articulate experiences with residual cognitive symptoms.
� Setting personal goals for treatment.

2 Introducing approaches to increase helpful thoughts. Psychoeducation
about attention processes. Introducing attention training.

� Registration of negative thoughts and identification of helpful
thoughts about experiences related to symptoms.

� Daily attention training following the principles of the Attention
Training Technique developed by Wells (1990).

3 Introducing compensatory strategies to cope with attention problems. � Talk to oneself during complex tasks.
� Take frequent breaks.
� Continue attention training.

4 Psychoeducation about rumination and coping strategies. � Planning and register coping strategies ( e.g. “office-time,”
gratitude exercise)

� Continue attention training.
5 Psychoeducation about memory. Introducing different memory aids. � Find “homes” for important objects.

� Use notebook and calendar.
� Prepare, repeat, and rephrase key messages to remember.

6 Introduction to memory strategies and training. � Chunk and organizing material.
� Develop travel paths by applying the method of loci.
� Practice finding appropriate strategies for different situations.

7 Psychoeducation about executive functions. Introduction to strategies
to cope with executive problems.

� Make systems to sort material and organize the home
environment.

� Engage in detailed activity planning.
� Quiz self to test knowledge about executive functions.

8 Introduction to a stepwise problem-solving tool. � Register a current problem and solve the problem using the
stepwise problem-solving tool.

9 Psychoeducation about consequences for social interactions. � Practice increased eye contact and active listening during social
interactions.

� Rephrasing messages to remember.
10 Summary of modules. Planning for future use of strategies and

cognitive training.
� Register the most helpful strategies and training tasks from

the program.
� List helpful strategies and training tasks for further coping of

residual cognitive symptoms.

APPLIED NEUROPSYCHOLOGY: ADULT 3



and encouraged to finish the program within 5–7weeks. The
intervention applied a tunneled design where participants
progressed sequentially through modules. To ensure that
participants would find the intervention relevant, they could
tailor the intervention by choosing which strategies and
training tasks they would implement and use in their every-
day life. Selected strategies and training tasks were stored in
a personal workbook “my plan” where participants also eval-
uated the usefulness of each task. After completion, partici-
pants were asked to continue cognitive training and use the
strategies they found helpful. Participants engaged with the
program using their smartphones, tablets, or per-
sonal computers.

Brief telephone guidance was given weekly by a clinical
psychologist or an advanced psychology student in clinical
psychology with the aim to increase participant motivation
and to provide feedback on assignments. All therapists had
at least 4 hours of introduction to the intervention and
received weekly supervision by a senior clinical psychologist.

Clinical outcomes

Primary outcomes
The Behavior Rating Inventory of Executive Function-Adult
(BRIEF-A; Roth et al., 2005) is a 75-item self-report ques-
tionnaire designed to measure adults’ behaviors associated
with executive problems. Participants are asked to rate the
frequency of experienced executive problems as “never,”
“sometimes,” or “often.” Responses are summed for each
score, with higher scores indicating lower executive func-
tioning. Results on the BRIEF-A yield three composite index
scores. The Behavioral Regulation Index (BRI) includes the
subscales inhibit, shift, self-monitor, and emotional control.
The Metacognition Index (MI) consists of initiate, plan/
organize, working memory, organization of materials, and
task monitor. The BRI and MI can be combined to a Global
Executive Composite (GEC), which gives an overall view of
the respondents perceptions of their cognitive functioning.
BRIEF-A T-scores can be derived from the raw scores; how-
ever in this study we analyzed raw scores due to lack of
Norwegian norms and similar intervention studies reporting
raw scores (Hagen et al., 2020; Hammar et al., 2020).The
BRIEF-A have been validated in adults and have shown high
internal consistency (Ciszewski et al., 2014; Roth et al.,
2005). The pretreatment Cronbach’s alpha for the present
study was excellent (a ¼ .92). BRIEF-A assessments were
distributed pretreatment, post-treatment, and at the 6-month
follow-up.

The Perceived Deficits Questionnaire-Depression 5-item
(PDQ-5; Sullivan et al., 1990) is a five-item questionnaire
used for the brief assessment of subjective cognitive difficul-
ties. It covers problems with concentration (e.g. “trouble
concentrating on things like watching a television program
or reading a book?”), memory (e.g. “forget what you talked
about after a telephone conversation?”), and executive func-
tioning (e.g. “have trouble getting things organized?”). Every
item is rated on a scale from 0 (Never) to 4 (Almost always)
to yield a sum score of 0 to 20, with higher scores indicating

greater severity of perceived cognitive difficulties. In the pre-
sent study the internal consistency of the PDQ-5 was
adequate (a ¼ .75). The PDQ-5 assessments were performed
at pretreatment, after every other module during treatment
(four measure points), post-treatment, and at the 6-month
follow-up.

Secondary outcomes
The Rumination Response Scale (RRS; Treynor et al., 2003)
is a questionnaire frequently used to assess rumination in
depression. The 22-item RRS measures the current degree of
ruminative responses to depressed mood. Examples of items
are “think about how passive and unmotivated you feel”;
“think about all your shortcomings, failings, faults, mis-
takes”; “think ‘What am I doing to deserve this?’” Each item
is rated on a scale from 1 (almost never) to 4 (almost
always) resulting in a total score ranging from 22 to 88, in
which a higher score indicates higher levels of rumination
(Roelofs et al., 2006). The RRS consists of three subscales:
depression-related thoughts (12 items), brooding (5 items),
and reflection (5 items). In the present study, the RRS dem-
onstrated excellent internal consistency (a ¼ .92). The RRS
shows good psychometric properties in other studies as well
(Johnson et al., 2008; Nolen-Hoeksema & Morrow, 1991).
Participants were assessed with the RRS a total of 7 times: at
pretreatment, four times throughout the treatment at the
end of every other module, at post-treatment, and at the 6-
month follow-up.

The Montgomery Åsberg Depression Rating Scale Self-
report (MADRS-S; Svanborg & Åsberg, 2001) is a self-report
questionnaire measuring depressive symptoms during the
past three days. The MADRS-S consists of 9 items where
the following symptoms are rated on a seven-point scale
ranging from 0 to 6: reported sadness, inner tension,
reduced sleep, reduced appetite, concentration difficulties,
lassitude, inability to feel, pessimistic thoughts, and suicidal
thoughts. The total score ranges from 0 to 54 where higher
scores reflect higher levels of depressive symptoms. Previous
studies have shown that online versions of the MADRS-S
have acceptable internal consistency with alpha values
between .71 and .83 (Holl€andare et al., 2010). Participants
completed the MADRS-S at pretreatment, post-treatment,
and the 6-month follow-up.

Feasibility measures

The recruitment process was measured by the number of
individuals who showed interest in the study and were
finally included in the study. Adherence was measured by
drop-out rates and completion of modules. Acceptability
was assessed by measuring participants’ satisfaction with the
program and perceived negative effects by using a feedback
questionnaire constructed by the research team. In this
paper we report participants’ responses on general satisfac-
tion (“Overall, how satisfied are you with the treatment you
have received?”) and perceived negative effects of treatment
(“Do you believe the treatment had any unfortunate effects
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on you and your life?”). Participants could rate their satis-
faction on a scale ranging from 1 (not happy at all) to 5
(pleased) and dissatisfaction from 1 (very unfortunate
effects) to 6 (only positive effects).

Statistics

SPSS Statistics version 25 was used to analyze the data.
Linear mixed models for repeated measures analysis were
performed to test outcome data on the group level at pre-
treatment, after every other module, at post-treatment, and
at the 6-month follow-up. The intention-to-treat principle
was used, such that all participants providing pre-assess-
ments were included in the analysis. The model was fitted
with full information maximum likelihood estimation to
handle missing data by estimating the missing data from the
observed data based on the assumption of data missing at
random (Gueorguieva & Krystal, 2004).

Calculation of effect sizes (Cohen’s d) were derived from
the estimated changes in means from pre- to post-treatment
divided by the standard deviation before treatment.

A correlation analysis was conducted to identify the rela-
tionship between change scores on the BRIEF-A GEC
and RRS.

Correction analysis was conducted by dividing alpha (.05)
with number of tests (9).

Individual change in self-perceived residual cognitive
symptoms was determined using the reliable change index
(RCI) (Jacobson & Truax, 1991) for the primary outcome
measure BRIEF-A GEC. The RCI was calculated using the
formula 1.96�(SD1��2��(1-rel)), where SD1 is the observed
standard deviation at pretreatment (17.38), and rel is the
pretreatment reliability (.92).

Reliable change in the BRIEF-A GEC was categorized into
three: (1) reliable change, (2) no change, (3) deterioration.

Results

Participants and recruitment

A total of 43 participants were included in the study. All
participants completed the pre-intervention measures and at
least one treatment module. Participant demographics are
listed in Table 2.

The recruitment period lasted from March 2019 to
September 2019, and a total of 77 individuals from different
regional parts of Norway made contact to participate in the
study; 43 were found eligible. See Figure 1 for participant
flow through the study.

Primary outcomes

Table 3 presents a summary of the results from linear mixed
models. Results from the primary outcome measures BRIEF-
A GEC and PDQ-5 showed large effect sizes and significant
reduction in the scores from pre- to post-treatment.
Significant changes were observed in both the BRIEF-A MI
composite and BRI composite. The effect size observed in
the MI was large and moderate in the BRI. The main effects
over time in BRIEF-A and PDQ-5 were also significant at
the 6-month follow-up.

Secondary outcomes

Participants reported a significantly lower level of total
rumination in the RRS from pre- to post-treatment. Analysis
also showed a significant reduction in the depression-,
brooding-, and reflection subscales. The within-group effect
sizes were moderate in both the total RRS, depression-,
brooding-, and reflection subscales. Follow-up assessments at
6-months also showed a significant reduction in the total
RRS. Correlation of change scores including BRIEF-A GEC
and RRS showed a positive significant result (r¼ 0.40,
p ¼ .015).

Depression scores measured by the MADRS-S showed no
significant change from pre-to post- and follow-up
assessments.

Reliable change

A reliable change in the BRIEF-A GEC from pre- to post-
treatment was obtained in 60% of the completers (Table 4).
No reliable change from pre to post-treatment was observed
in 35%, and deterioration in the BRIEF-A GEC was shown
in 5% of the completers. Among the 31 participants that
completed the intervention and the 6-month follow-up
assessment, a reliable change in the BRIEF-A GEC was
observed in 55%, with no reliable change in 42% and deteri-
oration in 3%.

Feasibility outcomes

Adherence to the provided modules were good with thirty-
seven participants (86%) completing all modules and post-
treatment assessments. The average number of completed
modules were 9 (range 3–10). Reasons for not completing
all modules were the following: participants did not provide
any reason (n¼ 3); did not have enough time (n¼ 1); and
the intervention was too demanding (n¼ 2). Attrition rates
(74%) at the 6-month follow-up assessment were somewhat
lower. Acceptability was high with 97% of those participants
who completed the post-treatment assessment reported to

Table 2. Participant characteristics.

Variable Mean (SD) n (%)

Age 35.31 (13.0)
Female 35 (79%)
Higher education (13 years þ) 70%
Employed 91%
Married or cohabiting 47%
Total years of depression
5 years or more 38%
<5 years->2 years 19%
<2 years->1 year 19%
<1 year->6 months 12%
<6 months 12%

Episodes of MDD
>2 episodes of MDD 74%

Note. N¼ 43; n: number; SD: standard deviation; MDD: major depres-
sive disorder.

APPLIED NEUROPSYCHOLOGY: ADULT 5



be “pleased” or “mostly pleased” with the treatment they
had received. Nobody replied “not being happy at all” with
the treatment. With regard to perceived negative effects of
treatment, 70% reported only positive effects, 22% no nega-
tive effects of matter, and 8% a few negative effects.

Discussion

The present study is the first to report pre-, post- and fol-
low-up effects from a novel internet-delivered cognitive
enhancement therapy for mood disorders (CET-MD) target-
ing self-perceived residual cognitive symptoms after MDD
measured using self-reports. A total of 43 adults with self-
perceived residual cognitive symptoms after MDD partici-
pated in the study.

All five hypotheses were supported. First, significant large
effect sizes of change of self-perceived residual cognitive
symptoms were reported from pre-to post-treatment. The
effects remained stable at follow-up. On an individual level,
60% of the participants who completed the intervention
showed a reliable significant decrease in self-perceived
residual cognitive symptoms at post-treatment, and 54%
obtained reliable change at 6-month follow-up. Second, no
significant change in self-reported depressive symptoms was
identified from pre- to post-treatment and follow-up. Third,
significant moderate effects for rumination were observed
from pre- to post-treatment, and a further reduction in
rumination was shown at follow-up. Fourth, a significant
correlation between rumination and self-perceived residual
cognitive symptoms was observed. Fifth, completion rates

Made contact to participate in study 
(n=77) 

Telephone screening interview 
(n= 65) 

Online assessment 
(n=51) 

Included in study and pre-
assessment 

(N=43)

Completed all modules and  
post-assessment 

(n=37)

Completed 6-month follow-up 
(n=32)* 

*One participant did not complete 
post-assessment but completed 

follow-up 

Excluded (n=12) 
  Not responding to screening invitation (n=10) 
  Meet the exclusion criteria (n=2)

Excluded (n=14) 
  High depression load (n=4) 
  Neurological disorders (n=3) 
  No current cognitive symptoms (n=1) 
  Psychotic disorder (n=2) 
  Not received treatment for MDD (n=2) 
  Bipolar disorder (n=1) 
  Substance abuse (n=1)

Excluded (n=8) 
  MADRS-S >16 (n=4) 
  No residual cognitive symptoms (n=1) 
  Not having time to participate (n=2) 

No reply to invite (n=1)

Drop-outs (n=6) 
  Did not reply (n=3) 
  Did not have enough time (n=1) 
  Too demanding (n=2) 

Did not complete follow-up assessment (n=5) 
  Did not reply (n=5) 

Figure 1. Participant flow diagram.
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(86%) and overall treatment satisfaction among participants
completing the intervention were high (97%), supporting the
feasibility of the intervention.

Individual improvement rates (60%) observed in the cur-
rent study are similar to those previously reported in inter-
net-delivered treatment studies in general (Berger et al.,
2009; Karyotaki et al., 2018; Warmerdam et al., 2010).
Deterioration rates (5%) in the present study are also com-
parable with a meta-analysis reporting of internet-delivered
treatment deterioration rates, which have an average of 5.8%
(Rozental et al., 2017). However, there are few cognitive
intervention studies for individuals experiencing cognitive
problems after MDD that have reported reliable change.

One exception is a study by Listunova et al. (2020) that
found reliable improvement on objective cognitive tests
measuring attention in 34% of the participants at post-treat-
ment assessment. This was somewhat lower than identified
in the current study. This discrepancy may be explained by
the fact that the current intervention was tailored to the
user group, including systematic user involvement. Also, the
results could be attributed to the use of different measure-
ments as the study by Listunova et al. did report individual
change in an objective cognitive test measuring attention
and not self-perceived cognitive difficulties. The current
study complements and expands on the existing literature
by reporting individual change in self-perceived residual
cognitive symptoms.

The moderate effects in rumination and significant cor-
relation with changes in self-perceived residual cognitive
symptoms found in the present study is in line with a previ-
ous study showing that strengthening of cognitive abilities is
linked to less rumination (Demeyer et al., 2012). This find-
ing has clinical implications that support the view that pro-
viding tasks that target cognition could be a tool that helps
patients gain control over excessive rumination, which could
expand patients’ capacity for attentiveness toward everyday
demands or tasks.

Table 3. Primary and secondary outcomes.

Variables Estimated means [95% CI] SD ESw Linear mixed models

BRIEF-A GEC
Pretreatment 134.28 [128.94–139.62] 17.38
Post-treatment 117.12 [109.90–124.34] 21.77 0.98
6-month follow-up 115.88 [107.52–124.23] 23.38 1.06 F¼ 16.72, p < .001

BRIEF-A BRI-Index
Pretreatment 49.51 [46.88–52.14] 8.59
Post-treatment 44.32 [41.29–47.35] 9.12 0.60
6-month follow-up 45.61 [42.06–49.15] 9.91 0.45 F¼ 7.92, p ¼ .002

BRIEF-A MI-Index
Pretreatment 84.77 [81.16–88.38] 11.74
Post-treatment 72.81 [68.14–77.47] 14.13 1.02
6-month follow-up 70.15 [64.82–75.49] 14.94 1.25 F¼ 24.08, p < .001

PDQ-5
Pretreatment 10.84 [9.56–12.12] 4.20
Post-treatment 6.15 [4.95–7.34] 3.59 1.12
6-month follow-up 5.93 [4.76–7.10] 3.28 1.17 F¼ 16.87, p < .001

RRS Total
Pretreatment 42.65 [39.06–46.24] 11.68
Post-treatment 35.28 [31.89–38.67] 10.21 0.63
6-month follow-up 32.63 [29.07–36.20] 9.96 0.86 F¼ 15.61, p < .001

RRS Depression subscale
Pretreatment 24.95 [22.90–27.01] 6.69
Post-treatment 20.88 [18.71–23.04] 6.51 0.61
6-month follow-up 18.87 [16.57–21.16] 5.40 0.91 F¼ 13.32, p < .001

RRS Brooding subscale
Pretreatment 9.56 [8.53–10.59] 3.35
Post-treatment 7.76 [6.86–8.66] 2.74 0.54
6-month follow-up 7.41 [6.54–8.29] 2.43 0.64 F¼ 11.75, p < .001

RRS Reflection subscale
Pretreatment 8.14 [7.29–8.99] 2.76
Post-treatment 6.65 [5.96–7.34] 2.07 0.54
6-month follow-up 6.41 [5.76–7.07] 1.92 0.62 F¼ 8.36, p < .001

MADRS-S
Pretreatment 8.74 [7.76–9.73] 3.21
Post-treatment 9.16 [7.38–10.94] 5.35 –0.13
6-month follow-up 9.05 [6.90–11.97] 6.00 –0.10 F ¼ .11, p ¼ .898

Note. BRIEF-A: The Behavior Rating Inventory of Executive Function-Adult; GEC: Global Executive Composite; BI: Behavioral Regulation Index; MI: Metacognition
Index; PDQ-5: The Perceived Deficits Questionnaire-Depression 5-item; RRS: Rumination Response Scale; MADRS-S: Montgomery Åsberg Depression Rating Scale
Self-report; CI: confidence interval; SD: standard deviation; ESw: Cohen’s d within-group effect size. Adjusted p ¼ .0056 after correction analysis.

Table 4. Reliable changes from pretreatment to post-treatment and at 6-
month follow-up, as measured by the BRIEF-A GEC.

Reliable change Unchanged Deteriorated

Pretreatment to post-treatment
Completers (n¼ 37) 60% 35% 5%
Intention-to-treat (N¼ 43) 51% 44% 5%

Pretreatment to 6-month follow-up
Completers (n¼ 31) 55% 42% 3%
Intention-to-treat (N¼ 43) 42% 56% 2%

Note. BRIEF-A GEC: The Behavior Rating Inventory of Executive Function-Adult
Global Executive.
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Lastly, regarding the feasibility, the intervention had high
completion and satisfaction rates, thus supporting the fifth
hypothesis. Other cognitive interventions delivered to the
same target group have shown lower or slightly higher com-
pliance rates between 62% and 95% (Hammar et al., 2020;
Semkovska & Ahern, 2017). The high number of completers
and high level of satisfaction with treatment are promising
results for a future trial and implementation in routine care.

The present study has clinical implications such as sup-
porting the use of the internet to deliver CET-MD and
potentially increasing access to treatment. Furthermore, the
observed reduction in rumination and long-term effects are
of importance. The findings may also have implications for
patients with neurological disorders, such as multiple scler-
osis, where depression symptoms have been found to be
associated with self-perceived cognitive difficulties rather
than objective cognitive impairment measured using neuro-
psychological tests (Middleton et al., 2006). Another contri-
bution is the successful use of psychology students as
therapists, suggesting that experienced therapists could take
a role as supervisors and allow less experienced therapists to
have patient contact, which could increase the cost-effective-
ness of a large scale trial.

The current study has limitations. The first limitation is the
low sample size and no control or comparison group that
could have inflated effect-sizes. Conclusions are therefore pre-
liminary, and results should be interpreted in the light of this.
The second concerns the results, which should be generalized
with caution as the majority of the participants were females
and had higher education. Still, this was a group with a history
of severe mental health problems, where 74% had experienced
more than 2 episodes of MDD and 57% had been depressed
for more than 2 years of their lives. Altogether, this indicates
that the sample was highly clinical and in need of treatment. A
third limitation is the fact that objective neuropsychological
tests were not applied in this study. Complementing objective
neuropsychological assessment with self-perceived residual
cognitive symptoms measured using self-reports could pro-
vide a further understanding about the association between
the two and the effects of the current intervention.

Conclusions

Despite the abovementioned limitations, the current study
supports that internet-delivered CET-MD may reduce self-
perceived residual cognitive symptoms and rumination.
High completion and satisfaction rates support the feasibility
of the intervention. Results are promising given that there is
a great need for scalable interventions targeting self-per-
ceived residual cognitive symptoms after MDD. Further,
longitudinal assessments within a controlled trial will be
crucial to identify the effects of the intervention in prevent-
ing an increase of depressive relapse rates.
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