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ABSTRACT

Background: Cognitive deficits such as difficulties with attention, memory, and executive functions are frequently reported during remission from depression and
relates to adverse functioning in daily life and risk of relapse. There is therefore a need for interventions targeting cognitive deficits after depression. However, few
randomized controlled trials have investigated the efficacy of interventions targeting subjective residual cognitive deficits in adults remitted from depression.
Methods: This randomized crossover trial aimed to investigate the efficacy of an internet-delivered cognitive enhancement intervention on subjective residual
cognitive deficits. Forty-four formerly depressed adults (89 % female;mean age = 39 years) were included. Twenty-three participants received the intervention, and
21 participants were assigned to a waitlist control group. The waitlist control group received the intervention after seven weeks. Analyses of follow-up assessment
after six months were conducted for the combined sample.

Results: Significant differences were found between the intervention and waitlist control group in subjective cognitive functioning (d = 1.83) and rumination (d =
1.65). There was a difference in symptoms of depression between the groups (d = 1.22), whereas symptoms of depression increased in the waitlist control, but not in
the intervention group. Fewer participants in the waitlist control group (43 %), compared to the intervention group (78 %) showed reliable improvement in self-

reported cognitive deficits after receiving the intervention.

Limitations: Findings should be interpreted with caution due to the small sample, and lack of an active control group.
Conclusions: Internet-delivered cognitive enhancement interventions may improve subjective cognitive deficits. Waiting time to receive cognitive enhancement

interventions may worsen symptoms and treatment response.

1. Introduction

Depression is a highly prevalent mood disorder that stands as a
leading cause of burden of disease worldwide (WHO, 2017). Depression
is characterized by high relapse rates, with approximately 50 % of in-
dividuals experiencing relapse of depression after their first episode
(Eaton et al., 2008). In addition to the core symptoms of low mood and
loss of interest, cognitive deficits are frequently observed in patients
with depression (Rock et al., 2014). Among individuals suffering from
depression, between 73 % and 67 % report problems with concentration
and memory, respectively (Srisurapanont et al., 2015). Specifically, in-
dividuals suffering from depression report that their minds drift away,
they forget appointments, and have problems maintaining focus during
activities such as reading (Fehnel et al., 2016; Srisurapanont et al.,
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2018). In line with this, depression is related to reduced performance on
neuropsychological tests measuring executive functions, attention, and
memory (Rock et al., 2014).

The cognitive deficits observed during the acute state of depression
often persist as residual symptoms (Christensen et al., 2020; Conradi
et al., 2011; McClintock et al., 2011), which involves difficulties with
aspects of cognition after the core symptoms of depression are normal-
ized. A study showed that 44 % of formerly depressed adults self-
reported residual cognitive deficits (Conradi et al., 2011). Moreover, a
meta-analysis found that individuals in remission from depression per-
formed worse on 73 % of administered neuropsychological tests
compared to healthy controls (Semkovska et al., 2019). These deficits
impact daily functioning in important areas such as work, school, and
home (Saragoussi et al., 2018), leading to emotional distress and
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increased risk of depression relapse (Lorimer et al., 2020; Schmid and
Hammar, 2021).

Studies indicate that there are none or weak associations between
subjectively reported cognitive deficits and performance on neuropsy-
chological tests (Hagen et al., 2023; Ott et al., 2016). Specifically, among
depressed individuals, subjective experiences of cognitive deficits are
more pronounced than those observed in neuropsychological tests per-
formance (Lahr et al., 2007; Svendsen et al., 2012). This discrepancy
may be attributed to negative beliefs about cognitive functioning and
resources, leading to lack of motivation and self-efficacy in undertaking
cognitive complex tasks (Suhr and Wei, 2013; Tran et al., 2021).
Ruminating on these negative beliefs might also occupy cognitive re-
sources away from daily life tasks (Levens et al., 2009). Therefore, there
is a need for interventions that target subjective residual cognitive def-
icits, as well as the negative beliefs and rumination associated with these
deficits.

Cognitive enhancement interventions show promise in improving
cognitive deficits during remission from depression (Miskowiak et al.,
2022). These interventions may include biological and behavioral ap-
proaches. Behavioral approaches to cognitive enhancement often
include elements such as psychoeducation, drill-and-practice cognitive
exercises, and/or strategy training (Douglas et al., 2019). These may
also involve active guidance from a therapist (Vita et al., 2021).
Behavioral cognitive enhancement interventions may also be combined
with other psychological interventions, such as cognitive behavioral
therapy, to adress the negative belifes associated with cognitive deficits
(Porter et al., 2017).

Results from the few studies investigating behavioral cognitive
enhancement interventions are mixed regarding the impact on subjec-
tive residual cognitive deficits. An open feasibility trial including
remitted individuals testing working memory training (Cogmed) did not
show improvement in subjective cognitive functions and rumination
(Hammar et al., 2022). A recent open pilot trial conducted by our
research group investigated the outcomes of a guided internet-delivered
cognitive enhancement intervention specifically developed to target
subjective residual cognitive deficits. Planning and development of the
intervention was based on qualitative research with formerly depressed
adults and experienced therapists (Myklebost et al., 2022b). This
intervention included psychoeducation, strategy training, attention
training, in addition to techniques from other psychological in-
terventions to address rumination and negative beliefs associated with
cognitive deficits. Results from the pilot study showed significant im-
provements in self-reported cognitive functions and rumination
(Myklebost et al., 2022a). A follow-up study showed that the improve-
ments persisted over the two-year period (Myklebost et al., 2023).
However, the efficacy of the tailored intervention has not yet been tested
in a randomized controlled trial.

A few randomized controlled trials have investigated behavioral
cognitive enhancement interventions in remitted adults. One trial
showed that formerly depressed adults completing computerized
cognitive control training (adaptive PASAT) reported improvements in
self-reported cognitive functions and rumination (Hoorelbeke and Kos-
ter, 2017). Another trial found drill-and-practice cognitive training
(CogniPlus) combined with psychoeducation and strategy guidance,
compared to being in a passive control group, improved self-reported
psychosocial functioning (Listunova et al., 2020b). Lastly, a random-
ized controlled trial showed that formerly depressed adults improved
their psychosocial functioning after receiving functional training com-
bined with computerized cognitive training (Vicent-Gil et al., 2022).
Taken together, the results from interventions addressing cognitive
deficits after depression are promising and should be further
investigated.

The aim of the current study is to investigate the efficacy of a tailored
internet-delivered behavioral cognitive enhancement intervention on
residual cognitive deficits through a crossover randomized controlled
study. Participants in the waitlist control group crossed over and
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received the intervention after seven weeks. The following hypotheses
were investigated in this study:

1. The intervention group will show larger improvements in self-
reported residual cognitive deficits and rumination compared to
the waitlist control group.

2. Symptoms of depression will not change in the intervention nor the
waitlist control group due to participants being remitted at inclusion.

3. Improvements in self-reported residual cognitive deficits and rumi-
nation are expected after crossover, while no change is expected in
symptoms of depression.

4. There will be no change in outcomes from post-assessment to six-
month follow-up assessments.

2. Methods
2.1. Study design

The study was a randomized crossover trial with follow-up assess-
ment after six months.

2.2. Participants and procedures

The participants were recruited between April 2021 to October 2023
through social media and posters in public areas. Those interested in
participating in the study underwent a telephone screening interview
led by a clinical psychologist or a psychiatric nurse. The inclusion and
exclusion criteria were assessed during the interview. The inclusion
criteria were: (a) having previously received psychological or medical
treatment for depression in primary or secondary health care services,
(b) currently exhibiting minor symptoms of depression (<12 on the
MADRS-S; Svanborg and Asberg, 2001), (c) not fulfilling the diagnostic
criteria for depression within the last 12 weeks (MINI Mental Neuro-
psychiatric Interview; Leiknes et al., 1999), (d) self-reporting cognitive
deficits affecting functioning in daily life domains, which was assessed
by a clinical psychologist, (e) not changing the dosage of antidepressive
medication during the intervention period, (f) age between 18 and 65
years, and (f) having access to the internet. The exclusion criteria were:
(a) ongoing substance abuse, (b) neurological conditions or brain
damage affecting cognitive functioning (e.g. multiple sclerosis, autism,
brain tumor), (c) life-time bipolar disorder, and (d) life-time psychosis.

Informed consent was collected from eligible participants before
they received digital baseline measures (T1). After baseline assessments
participants were randomly assigned to either the intervention group or
a waitlist control group using a data generated randomization list. The
intervention group then started the treatment, and received post-
assessments after completing the intervention, whereas the waitlist
group was re-assessed seven weeks after baseline assessment (T2). The
waitlist control group then crossed over to receive the intervention.
Participants in the crossover waitlist control group completed post-
treatment assessments after completing the intervention (T3). Six-
months after completing the intervention, both groups received a
follow-up assessment (T4). At this time participants were also offered a
brief telephone call from their therapist to summarize their experiences
in the follow-up period.

A total of 44 participants were included in the trial. Among the
included participants were 23 assigned to the intervention group and 21
to the control group. Participant flow is presented in Fig. 1.

2.3. Intervention

To ensure that the user perspective was taken into consideration, the
development of the intervention was guided by the person-based
approach (Yardley et al., 2015) which involved qualitative research
with individuals in remission from depression and therapists experi-
enced with internet-delivered interventions (Myklebost et al., 2022b).
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Assessed for eligibility (n = 93)

Tl

Excluded (n = 49):
¢ >12 MADRS-S (n =24)
¢ neurological conditions (n = 9)
¢ not diagnosed with depression (n = 4)

4

¢ brain tumor/cyst (n = 4)
¢ psychosis/bipolar disorder (n = 5)
¢ >65 years (n=1)
¢ not responding (n = 2)

Baseline assessment
Randomized (n = 44)
Included in LMM analyses (n = 44)

=
Received intervention (n =23)
T2
v
Post-assessments (n =21)
No post-treatment assessment (1 = 2):
¢ pregnancy (n = 1); divorce (n = 1)
T3
v T4

Allocated to waitlist control group (n =21)

v

Seven-week assessment (n = 19)
No seven-week assessment (n = 2):
¢ did not respond (n = 2)

Crossed over and completed post-
assessments (n=21)
Discontinued intervention (n = 2):
¢ not have time (n = 1); not give any
reasons (n =1)

v

Six-month follow-up assessment (n = 37)

Fig. 1. Participant flow diagram.
Note. LMM analyses: linear mixed model analyses.

The intervention consisted of ten modules that were provided to the
participants in a linear approach starting with module 1 and finishing
with module 10. The mean of completed modules was 9.38. Participants
were encouraged to complete the intervention within five weeks, but the
program was available up to nine weeks. This implicated completion of
two modules each week. The mean of days in treatment was 43.08 days.
The intervention addressed common residual deficits such as difficulties
with attention, memory, social cognition, and executive functions, in
addition negative beliefs and rumination. The cognitive tasks included
in the intervention consisted of both drill-and-practice training based on
a restorative approach, and strategy training based on a compensatory
approach. Participants self-tailored the intervention by selecting the
training or strategies, within each module, that they found relevant to
apply in their daily life. A brief weekly telephone guidance was provided
by a clinical psychologist or trained nurse to support participants in
setting goals, understanding intervention content, and monitoring
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symptoms of depression. The therapists assessed participants work
within the modules and based on this provided new modules in a linear
approach. The intervention content, rehabilitation approach, theory,
and mechanisms are presented in Table 1.

2.4. Ethics

The study was approved by the Regional Committee for Medical
Research Ethics of Western Norway (204287) and was conducted in
accordance with the Helsinki Declaration of Ethical Research (World
Medical Association, 2013). Pre-registration of the study was done at
ClinicalTrials.gov (NCT04864353).
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Table 1

Overview of intervention.

Modules

Main content/rehabilitation
and theorical approaches

Mechanisms

1. Introduction

2. Attention
training

3.Attention in
daily life

4.Rumination

5.Memory aids

6.Memory
training

7.Executive
functioning

8.Problem-
solving

9.Social
cognition

10.Recap of
modules

Features
common
across
modules

Practical information on how to
use the internet-delivered
intervention. Setting personal
goals.

Adapted attention training
technique (Siegle et al., 2007;
Wells, 1990). Based on a
restorative approach.
Recognizing worries and
negative thoughts about
cognitive deficits and using
cognitive restructuring
techniques to promote helpful
thoughts. Based on cognitive
behavioral therapy.

Using self-talk during complex
tasks, taking breaks, and
removing distractions. Based on
a compensatory approach.
Postponing rumination and
worries and writing down
ruminative thoughts and
worries. Based on meta-cognitive
theory. Gratitude exercise (
Emmons and McCullough,
2003). Based on positive
psychology.

Rephrasing and repeating
information, using notebooks
and calendars, and preparing
before meetings. Based on a
compensatory approach.
Categorizing information (e.g.
chunking, mind maps), creating
mental images, method of loci,
and matching situations with
strategies. Based on a
compensatory approach.

Sorting and organizing
surroundings and using an
activity day planner. Based on a
compensatory approach.
Utilizing a 7-step problem
solving model with reflection
tasks. Based on a compensatory
approach.

Practicing active listening,
asking questions, maintaining
eye contact, and reducing
distractions. Based on a
compensatory approach.
Summarizing intervention
modules and planning
strategies to use post-
intervention. Based on a
compensatory approach.
Psychoeducation on cognitive
deficits and strategies/training
tasks. “Your story”: describing
experiences with cognitive
deficits in daily life and coping.
Monitoring sub-goals.
Vignettes of others with similar
difficulties. My plan: self-
tailoring of tasks to implement
in daily life. Weekly therapist
support. Based on self-
determination theory (Ryan and
Deci, 2000) and common factor
guiding principles (Yardley et al.,
2015).

Increasing insight and goal
management.

Improving cognitive control.

Modification of maladaptive
thoughts.

Establishing habits and
implicit learning.

Reducing rumination and

increasing positive emotions.

Establishing habits and
implicit learning.

Establishing habits and
implicit learning.

Establishing habits and

implicit learning.

Establishing habits and
implicit learning.

Establishing habits and
implicit learning.

Implementing durable
changes in habits and

implicit learning to daily life.

Increasing: insight,
knowledge, hope,
motivation, relatedness,
competence, autonomy, and
generalization of newly
acquired skills.
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2.5. Measures

2.5.1. Subjective residual cognitive deficits

The Behavior Rating Inventory of Executive Function-Adult Global
Executive Composite (BRIEF-A GEC; Roth et al., 2005) was used as
primary outcome measure to assess subjective residual cognitive defi-
cits. The measure consists of 75-items where participants rate the fre-
quency at which they experience cognitive deficits in daily life as
“never”, “sometimes”, or “often". Higher scores indicate more perceived
cognitive difficulties. Responses can be organized into the following
nine sub-scales: Inhibit, Shift, Self-monitor, Emotional control, Working
memory, Plan/Organize, Task monitor, and Organization of materials.
These sub-scales can be combined to comprise the Global Executive
Composite (GEC). The BRIEF-A has shown high levels of internal con-
sistency and been validated (Ciszewski et al., 2014; Roth et al., 2005).
Cronbach’s alpha at pre-screening was 0.96.

The Perceived Deficits Questionnaire-Depression 5-item (PDQ-5:
Sullivan et al., 1990) is a five-item questionnaire used to assess subjec-
tive residual cognitive deficits. Shorter measures of cognitive deficits,
such as the PDQ-5, are relevant to explore because they may be feasible
tools for clinicians to use in routine care and are less burdensome for
patients to complete. The PDQ-5 measures difficulties with concentra-
tion, memory, and executive functioning. Items are rated on a scale from
0 (never) to 4 (almost always). Higher scores indicate greater severity of
cognitive deficits. Cronbach’s alpha at pre-screening was 0.67.

2.5.2. Rumination

The Rumination Response Scale (RRS: Treynor et al., 2003) was used
to assess self-reported ruminative responses to depressed mood. The RRS
is a 22-item questionnaire where items are rated from 1 (almost never)
to 4 (almost always). Higher scores reflect greater levels of rumination.
The RRS has been found to be a reliable and valid measure of rumination
(Johnson et al., 2008; Roelofs et al., 2006). Cronbach’s alpha at pre-
screening was 0.90.

2.5.3. Symptoms of depression

The Patient Health Questionnaire (Spitzer et al., 1999) was used to
measure self-reported symptoms of depression. The PHQ-9 comprises
nine items where participants rate the severity of depression symptoms
from O to 3. Higher scores indicate more severe symptoms of depression.
Previous studies have demonstrated the reliability and validity of the
PHQ-9. Cronbach’s alpha at pre-screening was 0.40.

2.6. Statistical analyses

All analyses were conducted using STATA version 17.0. Summary
statistics (Chi2 and independent samples t-tests) were used to evaluate
potential between-group differences in background and outcome vari-
ables at pre-treatment assessments. The threshold for statistical signifi-
cance was set to p < .05.

Two separate sets of random intercepts, fixed slopes, linear mixed
model analyses were conducted.

The first set of models were estimated to evaluate between group
differences in outcomes between the intervention group and waitlist
control group. Separate random intercept fixed slope models were
estimated for each outcome measure. Intervention efficacy was repre-
sented as an intervention group (0 = waitlist control, 1 = intervention
group) x time (0 = T1, 1 = T2) interaction term, entered alongside a
separate fixed effects term representing time. Paired sample t-tests were
used to assess change in outcome variables for the control group.

The second set of models were estimated to evaluate changes for the
whole crossover sample in outcome variables over time from pre-
treatment assessment to post-treatment assessment and from post-
treatment assessment to the six-month follow-up assessment. Separate
random intercept fixed slope models were estimated for each outcome
measure. Two dummy variables were entered into the model as fixed
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effects, one representing change from pre-treatment assessment to post-
treatment assessment (0 = pre-treatment assessment, 1 = post-treatment
assessment and six-month follow-up assessment) and one representing
change from post-treatment assessment to six-months follow-up assess-
ment (0 = pre-treatment assessment and post-treatment assessment, 1 =
six-month follow-up assessment).

Cohen’s d effect sizes were calculated to evaluate the magnitude of
group level change. For the between groups set of models, Cohen’s d was
calculated based on methods suggested by Morris (2008) for pre-
treatment and post-treatment control group designs. For the within
subjects set of models, Cohen’s d was calculated from estimated means
for both baseline assessment to post-treatment assessment change and
post-treatment to follow-up assessment change.

To examine the number of participants who exhibited reliable
change in the BRIEF-A GEC, we calculated the Reliable Change Index
(RCI). The upper- and lower-bound cut-off values for reliable change
(RC) was calculated using the following formula: RC boundaries =
0+ SD*,/2*(1 —r). Participants exhibiting a pre-treatment to post-
treatment change above or below the upper and lower RC boundaries
were classified as having achieved reliable deterioration or improve-
ment respectively. Participants exhibiting pre-treatment to post-
treatment change scores within the RC boundaries were classified as
not having achieved any reliable change. Chi-square analyses were
conducted to determine if the number of participants showing reliable
improvement was significantly associated with the intervention group.

All participants were included in the linear mixed models, in
accordance with an intention to treat framework assuming missing data
to be missing at random (Rubin, 1976). Linear mixed models were
carried out using the Restricted Maximum Likelihood (REML) method
for linear mixed models. The Satterthwaite approximation was selected
for estimating degrees of freedom.

3. Results
3.1. Sample characteristics, baseline comparisons and post-hoc analysis

A total of 44 participants were included in the study sample and
randomized to either the intervention group (n = 23) or the waitlist
control group (n = 21). The sample consisted of 89 % females and 11 %
men, these gender categories were the only available response alterna-
tives. The mean age was 39 years, and 85 % of the participants had
completed higher education. On average, participants had experienced
three episodes of depression and 41 % had been depressed for more than
two years. Participants demographics are presented in Table 2. There
were no significant differences in baseline demographic variables across
the two groups. Differences were observed in some clinical variables.
The participants in the waitlist control group scored lower on the BRIEF-
A (t = —2.3, p = .013) as well as on the RRS (t = —0.2.15, p = .019).

Post-hoc power calculations shows that the study’s power was 98.5

Table 2
Overview of demographic variables and history of depression at baseline.
Variables Total n/M (SD) IG n/M (SD) WCTR n/M (SD)
Age 38.09 (11.45) 38.50 (10.52) 37.67 (12.6)
Female 39 22 17
Partner 23 12 11
Higher education 35 20 15
Antidepressant 6 4 2
Depression episodes 3.02 (2.70) 3.13 (2.85) 2.91 (2.59)
Duration depression
<1 year 10 4 6
<2 years 16 12 4
<5 years 10 4 6
>5 years 8 3 5

Note. M: mean; SD: standard deviation; IG: intervention group; WCTR: waitlist
control group.
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%.
3.2. Between-groups analyses

Table 3 summarizes the results from the between groups linear
mixed models analyses. In contrast to the waitlist control group, the
intervention group showed significant improvement from pre-treatment
assessment (T1) to post-treatment assessment (T2) across the two pri-
mary outcome measures (BRIEF-A, PDQ-5) and secondary outcome
measures (PHQ-9, RRS). Estimated change (regression coefficient beta)
represented symptom reduction for all outcome variables.

3.2.1. Primary outcomes

There were significant differences between the intervention group
and waitlist control group, and large between group effect sizes on the
primary outcome measures BRIEF-A (d = 1.83) and PDQ-5 (d = 1.00).
Results from paired sample t-test showed that the waitlist control group
did not change significantly on the BRIEF-A (t = —0.45, p = .349) or
PDQ-5(t=1.18,p =.873) from T1 to T2. Examining within group effect
sizes for change from T1 to T2 these were large for the intervention
group across both BRIEF-A (d = 2.09) and for PDQ-5 (d = 1.26). In
contrast, effect sizes for the waitlist control group were small across both
the BRIEF-A (d = 0.31) and the PDQ-5 (d = 0.20).

3.2.2. Secondary outcomes

There were significant differences between the intervention group
and waitlist control group, and large between group effect sizes on the
secondary outcome measures PHQ-9 (d = 1.22) and RRS (d = 1.65).
Results from paired sample t-tests showed an increase in levels of
rumination and symptoms of depression measured by the RRS (t =
—3.08,p =.003) and PHQ-9 (t = —1.99, p = .031) for the waitlist control
group. Examining within group effect sizes for change from T1 to T2 for
the control group, these were both large for the RRS (d = 1.15) and PHQ-
9 (d = 1.06). In contrast, within group effect sizes for change across
these outcomes for the intervention group were small for the PHQ-9 (d
= 0.24) and large for the RRS (d = 1.28). Looking at the direction of
change observed for the RRS in the intervention group, this large effect
size represents a reduction in rumination.

3.2.3. Reliable change analyses

For the primary outcome BRIEF-A, we calculated RCI to identify the
number of participants within each group, who exhibited reliable
change. Based on these calculations, change in excess of +13.64 was
defined as representing reliable change.

Between T1 and T2, 18 participants in the intervention group
showed reliable improvement in their BREIF-A scores, while three par-
ticipants remained unchanged, and none deteriorated. In the waitlist
control group, one participant exhibited reliable improvement, 16 par-
ticipants remained unchanged, and two participants deteriorated during
the same period.

Results from the chi-square analysis showed that the number of
participants improving was associated with being in the intervention
group (p = .000).

3.3. Within-subjects analyses

Table 4 summarizes the results from the crossover linear mixed
model analyses.

3.3.1. Primary outcomes

There was a reduction in the BRIEF-A and PDQ-5 from pre-treatment
assessment (T1 for the intervention group and T2 for the waitlist control
group) to post-treatment assessment (T2 for the intervention group and
T3 for the waitlist control group). The effect sizes for the change be-
tween pre-treatment to post-treatment assessments were large. From
post-treatment assessment to follow-up assessment (T4 for both groups)
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Table 3
Results from linear mixed model analyses of differences in outcomes between the intervention group and waitlist control group.
T1 T2 Time Group*Time ES
M (SD) M (SD) p b p b d
BRIEF 1G 138.04 17.17) 105.10 (16.96) 0.695 —1.48 <0.001 —29.20 1.83
WCTR 127.19 (13.75) 128.53 (18.08)
PDQ-5 1G 10.04 (3.35) 5.95 (2.82) 0.358 -0.71 <0.001 -3.50 1.00
WCTR 10.05 (3.51) 9.44 (2.81)
PHQ-9 1G 5.26 (2.12) 4.75 (3.43) 0.005 2.35 0.006 —2.69 1.22
WCTR 4.91 (2.12) 7.44 (4.19)
RRS 1G 43.17 (9.01) 32.60 (10.27) 0.006 4.50 <0.001 —13.51 1.65
WCTR 37.95 (6.83) 43.72 (10.40)

Note. T1: Baseline (Total N = 44, IG n = 23, WCTR n = 21); T2: post-intervention assessment for the intervention group or seven-week assessment for the waitlist
control group (Total N with no missing values = 40, IG n = 21, WCTR n = 19); BRIEF: Behavior Rating Inventory of Executive Function Adult Global Executive
Composite; PDQ-5: Perceived Deficits Questionnaire-Depression 5-item; PHQ-9: Patient Health Questionnaire; RRS: Rumination Response Scale; M: mean; SD:
standard deviation; b: regression coefficient; ES: Cohen’s d effect size. IG: intervention group; WCTR: waitlist control group.

Table 4
Overview of the results from the linear mixed models analyses of within-subject change in outcomes.
Pre T1/T2 Post T2/T3 FU T4 Pre to post Post to FU
M (SD) M (SD) M (SD) p b d p b d
Outcomes
BRIEF 133.74 (18.02) 106.52 (17.35) 111.18 (21.24) <0.001 —26.42 1.49 0.041 6.19 0.32
PDQ-5 9.78 (3.10) 5.35 (2.81) 5.46 (2.66) <0.001 —4.39 1.44 0.832 0.11 0.04
PHQ-9 6.22 (3.34) 4.90 (3.16) 6.71 (4.12) 0.083 —1.05 0.33 0.003 1.94 0.51
RRS 43.41 (9.52) 33.03 (8.90) 33.18 (9.37) <0.001 -9.14 0.99 0.456 0.94 0.09

Note. N with no missing values: Pre = 44, Post = 40, FU = 37; BRIEF: Behavior Rating Inventory of Executive Function-Adult Global Executive Composite; PDQ-5:
Perceived Deficits Questionnaire-Depression 5-item; PHQ-9: Patient Health Questionnaire; RRS: Rumination Response Scale; b: regression coefficient (beta); d:
Cohen’s d. effect size statistics are calculated from differences between time points; M: mean; SD: standard deviation; IG: intervention group; WCTR: waitlist control
group; Pre: IG T1/WCTR T2; Post: IG T2/WCTR T3; FU: follow-up after six months (T4 both groups).

there was no change in the PDQ-5, but there was a significant increase in
the BRIEF-A. Despite this significant increase on the BRIEF-A, within
group effect sizes from pre-treatment assessment to follow-up assess-
ment were large for both the BRIEF-A (d = 1.15), and the PDQ-5 (d =
1.40).

3.3.2. Secondary outcomes

There was a significant reduction in the RRS from pre-treatment
assessment (T1 for the intervention group and T2 for the waitlist con-
trol group) to post-assessment (T2 for the intervention group and T3 for
the waitlist control group). The effect sizes for the change between pre-
treatment to post-treatment assessments for the RRS were large. There
was no significant change in the PHQ-9. From post-assessment to follow-
up assessment (T4 for both groups) there was no significant change in
the RRS, but there was a significant increase in the PHQ-9. Looking at
the change from pre-treatment assessment to follow-up assessment,
within group effect sizes were small for the PHQ-9 (d = 0.24), and large
for the RRS (d = 0.90).

3.3.3. Reliable change analyses

Reliable change analyses were conducted for the whole sample to
assess individual change from pre-treatment to post-treatment assess-
ment and pre-treatment to follow-up assessment.

From pre-assessment to post-assessment,18 participants in the
intervention group and nine participants in the waitlist control group
show reliable improvement. In the intervention group were three par-
ticipants unchanged, while eight participants in the waitlist control
group did not change in the BRIEF-A. Between pre-assessment to follow-
up assessment did 14 participants in the intervention group and 9 par-
ticipants in the waitlist control group show reliable improvement. In the
intervention group, five participants did not show change, two partici-
pants deteriorated, and two participants did not respond to the follow-
up assessment. In the waitlist control group did six participants not
change in the BRIEF-A, none of the participants deteriorated, while nine
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participants did not respond to the follow-up assessment.

Results from chi-square analyses indicated that the number of par-
ticipants showing improvement from pre-treatment assessment to post-
treatment assessment (p = .016) and pre-treatment assessment to follow-
up assessment (p = .032) were associated with being in the intervention
group.

4. Discussion

This study aimed to investigate the efficacy of an internet-delivered
cognitive enhancement intervention in improving subjective residual
cognitive deficits. The intervention was specifically developed to target
subjective residual cognitive deficits in adults remitted from depression.
Our first hypothesis, that the intervention group would show large im-
provements in subjective residual cognitive deficits and rumination
compared to the waitlist control group, was supported. The second hy-
pothesis, which stated that symptoms of depression would remain un-
changed in both the intervention and waitlist control group were not
supported, as the waitlist control group reported an increase in
depression symptoms during the waiting period. Our third hypothesis,
predicting improvements in subjective residual cognitive deficits and
rumination after the crossover, while expecting no change in symptoms
of depression was consistent with the results from the within-subject
analyses. However, the fourth hypothesis, which suggested that there
would be no change in outcomes from post-assessment to six-month
follow-up assessments, was only partly supported, as there was a
minor but significant increase in residual cognitive deficits (BRIEF-A)
and symptoms of depression during this period.

As expected, there was a large difference in change for subjective
residual cognitive deficits observed between participants receiving the
intervention and those in the waitlist control group. The results indicate
that the intervention is associated with experiencing less residual
cognitive deficits, aligning with a previous randomized controlled trial
investigating the efficacy of cognitive enhancement interventions in the
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remitted phases of depression (Hoorelbeke and Koster, 2017). The re-
sults are also in accordance with the results from our previous pilot
study (Myklebost et al., 2022a). Moreover, results from the reliable
change analyses showed that 18 participants (78 %) who received the
intervention showed a reliable improvement, in contrast to only one
participant in the waitlist control group. Notably, the percentage of
reliable improvers in the intervention group were larger than that re-
ported in other cognitive enhancement trials for depressed and formerly
depressed adults (Hagen et al., 2020; Listunova et al., 2020a). This also
applies to our previous pilot study where 51 % of the participants had a
reliable improvement (Myklebost et al., 2022a). However, fewer par-
ticipants in the waitlist control group exhibited improvement (43 %)
after crossing over to receive the intervention. One explanation for this
finding is the difference in symptoms of depression and rumination from
pre-treatment assessment to post-treatment assessments between the
intervention group and waitlist control group. Symptoms of depression
such as difficulties with initiating activities, diminished interests and
rumination might have affected efforts to work with the intervention,
thereby, reducing these participants response to the intervention.
Overall, delaying provision of cognitive enhancement intervention for
this patient group may have adverse consequences, including an in-
crease in symptoms of depression and reduced response to cognitive
enhancement interventions.

The durability of outcomes in this study was mixed. There was no
change from post-treatment to follow-up assessments in one measure of
subjective residual cognitive deficits (PDQ-5) and rumination (RRS),
while there was an increase in the BRIEF-A measuring subjective re-
sidual cognitive deficits. There was still a large reduction in the BRIEF-A
between pre-treatment and follow-up assessment. However, in our
previous pilot study, we found that the scores on the BRIEF-A continued
to decrease from post-treatment to six-month follow-up assessments.
This discrepancy in results between these two studies might partly be a
consequence of the waitlist control group in the current study not
gaining as much effect as the intervention group. Another explanation is
that most of the participants in the pilot study received a short follow-up
telephone call from their therapist before responding to the six-month
follow-up. Participants in the present study were offered telephone
support after completing digital self-report measures, with only 5 par-
ticipants accepting this. Taken together, this may suggest that therapist
support in the follow-up period increases long-term effects.

Regarding symptoms of depression there was an increase from post-
treatment to follow-up assessments. However, the level of depression
symptoms at follow-up were similar as those at the pre-treatment
assessment. This indicates little or no change in depression symptoms
at group level from pre-treatment to follow-up assessment. Since par-
ticipants needed to have a low symptom load to be included in this
study, it was anticipated that there would be no substantial changes in
symptoms of depression. This finding is consistent with a meta-analysis
reporting that only studies including participants with higher symptom
loads showed a reduction in symptoms of depression after three-months
(Legemaat et al., 2022). In this study we lack data on how many par-
ticipants had a relapse of depression in this period. However, long-term
outcomes of our pilot study found that 40 % of the participants had a
relapse after two years (Myklebost et al., 2023). In the present study
participants on average had a history with three episodes of depression.
The research literature shows that relapse rates are 50 % after a first
episode of depression that increases with 16 % for each new episode
(Eaton et al., 2008; Solomon et al., 2000). This indicates that the current
sample is at risk of relapse. Stability of depression symptoms is therefore
of importance. Further research reporting on long-term effects is still
warranted.

4.1. Clinical implications

Findings from the present randomized crossover trial suggests that
internet-delivered cognitive enhancement interventions may be
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promising in reducing subjective residual cognitive deficits. Further-
more, results indicate that prolonged waiting time for cognitive
enhancement interventions might increase depression symptoms and
therefore reduce treatment response. Notably, the current intervention
was internet-delivered. Potentially meeting the challenge of access to
cognitive enhancement intervention such as shortage of health care
professionals and economic resources.

4.2. Limitations

The small sample size of this study limits the generalizability, and
consequently the clinical implications of the findings. Nevertheless, the
post-hoc power calculation indicate that the study was sufficiently
powered for a waitlist control trial. Another limitation is that a waitlist
control group cannot rule out placebo effects, and an active control
group might therefore have been relevant to include in this trial. A
limitation concerning the measures used in this study is that we
employed only subjective measures and not objective neuropsycholog-
ical tests. We therefore have limited insights into the efficacy of the
intervention on objective cognitive deficits. However, subjective
cognitive deficits are often more severe than those observed in perfor-
mance on neuropsychological tests (Lahr et al., 2007) and are associated
with reduced daily life functioning (Cha et al., 2017; Saragoussi et al.,
2018). Self-reported cognitive deficits are therefore an important
treatment target.

5. Conclusion

The present study indicates that the internet-delivered cognitive
enhancement intervention might improve residual cognitive deficits and
rumination in formerly depressed adults. Waiting time for the inter-
vention may reduce treatment response, thus patients with residual
cognitive deficits may be treated with cognitive enhancement therapy
early in the recovery phase. However, the results must be interpreted
with caution due to the small sample size and not using an active control
group.

CRediT authorship contribution statement

Sunniva Brurok Myklebost: Writing — review & editing, Writing —
original draft, Project administration, Methodology, Investigation, Data
curation, Conceptualization. Aleksander Heltne: Writing — review &
editing, Writing — original draft, Software, Formal analysis. Asa Ham-
mar: Writing — review & editing, Supervision, Methodology, Concep-
tualization. Tine Nordgreen: Writing — review & editing, Supervision,
Project administration, Methodology, Investigation, Funding acquisi-
tion, Conceptualization.

Funding

The reseach was funded by the Norwegian Research Council
(INTROMAT 259293; Forhelse, 309264).
Declaration of competing interest

The authors declare that the research was conducted in the absence

of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Acknowledgements

We would like to thank the participants and therapists for their
contribution to this study.



S.B. Myklebost et al.
References

Cha, D.S., Carmona, N.E., Subramaniapillai, M., Mansur, R.B., Lee, Y., Lee, J.H., Lee, J.,
Rosenblat, J.D., Shekotikhina, M., Park, C., 2017. Cognitive impairment as measured
by the THINC-integrated tool (THINC-it): association with psychosocial function in
major depressive disorder. J. Affect. Disord. 222, 14-20. https://doi.org/10.1016/j.
jad.2017.06.036.

Christensen, M.C., Wong, C.M.J., Baune, B.T., 2020. Symptoms of major depressive
disorder and their impact on psychosocial functioning in the different phases of the
disease: do the perspectives of patients and healthcare providers differ? Front. Psych.
11, 497605 https://doi.org/10.3389/fpsyt.2020.00280.

Ciszewski, S., Francis, K., Mendella, P., Bissada, H., Tasca, G.A., 2014. Validity and
reliability of the behavior rating inventory of executive function—adult version in a
clinical sample with eating disorders. Eat. Behav. 15 (2), 175-181. https://doi.org/
10.1016/j.eatbeh.2014.01.004.

Conradi, H.J., Ormel, J., De Jonge, P., 2011. Presence of individual (residual) symptoms
during depressive episodes and periods of remission: a 3-year prospective study.
Psychol. Med. 41 (6), 1165-1174. https://doi.org/10.1017/50033291710001911.

Douglas, K.M., Peckham, A., Porter, R., Hammar, A., 2019. Cognitive enhancement
therapy for mood disorders: a new paradigm? Aust. N. Z. J. Psychiatry 53 (12),
1148-1150. https://doi.org/10.1177/0004867419873711.

Eaton, W.W., Shao, H., Nestadt, G., Lee, B.H., Bienvenu, O.J., Zandi, P., 2008.
Population-based study of first onset and chronicity in major depressive disorder.
Arch. Gen. Psychiatry 65 (5), 513-520. https://doi.org/10.1001/archpsyc.65.5.513.

Emmons, R.A., McCullough, M.E., 2003. Counting blessings versus burdens: an
experimental investigation of gratitude and subjective well-being in daily life.

J. Pers. Soc. Psychol. 84 (2), 377. https://doi.org/10.1037/0022-3514.84.2.377.

Fehnel, S.E., Forsyth, B.H., DiBenedetti, D.B., Danchenko, N., Francois, C., Brevig, T.,
2016. Patient-centered assessment of cognitive symptoms of depression. CNS Spectr.
21 (1), 43-52. https://doi.org/10.1017/51092852913000643.

Hagen, B.L, Lau, B., Joormann, J., Sméstuen, M.C., Landrg, N.I., Stubberud, J., 2020.
Goal management training as a cognitive remediation intervention in depression: a
randomized controlled trial. J. Affect. Disord. 275, 268-277. https://doi.org/
10.1016/j.jad.2020.07.015.

Hagen, B.I, Landrg, N.I., Hoorelbeke, K., Lau, B., Stubberud, J., 2023. Characteristics
associated with the discrepancy between subjective and objective executive
functioning in depression. Appl. Neuropsychol. Adult 30 (5), 567-576. https://doi.
org/10.1080/23279095.2021.1969398.

Hammar, 10\., Semkovska, M., Borgen, I.M., Myklebost, S., Ronold, E.H., Sveen, T.,
Ueland, T., Porter, R., Johnson, S.L., 2022. A pilot study of cognitive remediation in
remitted major depressive disorder patients. Appl. Neuropsychol. Adult 29 (2),
172-182. https://doi.org/10.1080,/23279095.2020.1726919.

Hoorelbeke, K., Koster, E.H., 2017. Internet-delivered cognitive control training as a
preventive intervention for remitted depressed patients: evidence from a double-
blind randomized controlled trial study. J. Consult. Clin. Psychol. 85 (2), 135.
https://doi.org/10.1037/ccp0000128.

Johnson, S.L., McKenzie, G., McMurrich, S., 2008. Ruminative responses to negative and
positive affect among students diagnosed with bipolar disorder and major depressive
disorder. Cogn. Ther. Res. 32 (5), 702-713. https://doi.org/10.1007/s10608-007-
9158-6.

Lahr, D., Beblo, T., Hartje, W., 2007. Cognitive performance and subjective complaints
before and after remission of major depression. Cogn. Neuropsychiatry 12 (1),
25-45. https://doi.org/10.1080/13546800600714791.

Legemaat, A.M., Semkovska, M., Brouwer, M., Geurtsen, G.J., Burger, H., Denys, D.,
Bockting, C.L., 2022. Effectiveness of cognitive remediation in depression: a meta-
analysis. Psychol. Med. 52 (16), 4146-4161. https://doi.org/10.1080/
13546800600714791.

Leiknes, K.A., Leganger, R.S., Malt, E.A., Malt, U., 1999. Mini internasjonalt
neuropsykiatrisk intervju. In: Sheehan, D., Janavs, J., Baker, J., HarnettSheenan, K.,
Knapp, E., Sheehan, M. (Eds.), Mini International Neuropsychiatric Interview.
University of South Florida.

Levens, S.M., Muhtadie, L., Gotlib, .H., 2009. Rumination and impaired resource
allocation in depression. J. Abnorm. Psychol. 118 (4), 757. https://doi.org/10.1037/
a0017206.

Listunova, L., Bartolovic, M., Kienzle, J., Jaehn, A., Griitzner, T.M., Wolf, R.C.,
Weisbrod, M., Roesch-Ely, D., 2020a. Predictors of cognitive remediation therapy
improvement in (partially) remitted unipolar depression. J. Affect. Disord. 264,
40-49. https://doi.org/10.1016/j.jad.2019.12.006.

Listunova, L., Kienzle, J., Bartolovic, M., Jaehn, A., Griitzner, T.M., Wolf, R.C.,
Aschenbrenner, S., Weisbrod, M., Roesch-Ely, D., 2020b. Cognitive remediation
therapy for partially remitted unipolar depression: a single-blind randomized
controlled trial. J. Affect. Disord. 276, 316-326. https://doi.org/10.1016/].
jad.2020.07.008.

Lorimer, B., Delgadillo, J., Kellett, S., Brown, G., 2020. Exploring relapse through a
network analysis of residual depression and anxiety symptoms after cognitive
behavioural therapy: a proof-of-concept study. Psychother. Res. 30 (5), 650-661.
https://doi.org/10.1080/10503307.2019.1650980.

McClintock, S.M., Husain, M.M., Wisniewski, S.R., Nierenberg, A.A., Stewart, J.W.,
Trivedi, M.H., Cook, 1., Morris, D., Warden, D., Rush, A.J., 2011. Residual symptoms
in depressed outpatients who respond by 50% but do not remit to antidepressant
medication. J. Clin. Psychopharmacol. 31 (2), 180-186. https://doi.org/10.1097/
JCP.0b013e31820ebd2c.

Miskowiak, K.W., Seeberg, I., Jensen, M.B., Balanza-Martinez, V., del Mar Bonnin, C.,
Bowie, C.R., Carvalho, A.F., Dols, A., Douglas, K., Gallagher, P., 2022. Randomised
controlled cognition trials in remitted patients with mood disorders published
between 2015 and 2021: a systematic review by the International Society for Bipolar

94

Journal of Affective Disorders 364 (2024) 87-95

Disorders Targeting Cognition Task Force. Bipolar Disord. https://doi.org/10.1111/
bdi.13193.

Morris, S.B., 2008. Estimating effect sizes from pretest-posttest-control group designs.
Organ. Res. Methods 11 (2), 364-386. https://doi.org/10.1177/
1094428106291059.

Myklebost, S.B., Nordgreen, T., Hammar, A., 2022a. An open pilot study of an internet-
delivered intervention targeting self-perceived residual cognitive symptoms after
major depressive disorder. Appl. Neuropsychol. Adult 29 (6), 1595-1604. https://
doi.org/10.1080/23279095.2021.1901706.

Myklebost, S.B., Amundsen, O.M., Geraghty, A.W., Inal, Y., Hammar, A, Nordgreen, T.,
2022b. Developing an internet-delivered intervention targeting residual cognitive
symptoms after major depressive disorder: a person-based approach. J. Ment. Health
31 (6), 842-850. https://doi.org/10.1080/09638237.2021.2022618.

Myklebost, S.B., Nordgreen, T., Klakegg, O.S., Hammar, A., 2023. Long-term outcomes of
an internet-delivered cognitive enhancement intervention targeting residual
cognitive deficits after major depressive disorder: a 2-year follow-up of an open trial.
Front. Psychol. 14, 1194689 https://doi.org/10.3389/fpsyg.2023.1194689.

ott, C.V,, Bjertrup, A.J., Jensen, J.H., Ullum, H., Sjelland, R., Purdon, S.E., Vieta, E.,
Kessing, L.V., Miskowiak, K.W., 2016. Screening for cognitive dysfunction in
unipolar depression: validation and evaluation of objective and subjective tools.

J. Affect. Disord. 190, 607-615. https://doi.org/10.1016/j.jad.2015.10.059.

Porter, R.J., Hammar, f\., Beevers, C.G., Bowie, C.R., Nodtvedt, @.0., Peckham, A.D.,
Johnson, S.L., 2017. Cognitive and affective remediation training for mood
disorders. Aust. N. Z. J. Psychiatry 51 (4), 317-319. https://doi.org/10.1177/
00048674166780.

Rock, P.L., Roiser, J.P., Riedel, W.J., Blackwell, A., 2014. Cognitive impairment in
depression: a systematic review and meta-analysis. Psychol. Med. 44 (10),
2029-2040. https://doi.org/10.1017/50033291713002535.

Roelofs, J., Muris, P., Huibers, M., Peeters, F., Arntz, A., 2006. On the measurement of
rumination: a psychometric evaluation of the ruminative response scale and the
rumination on sadness scale in undergraduates. J. Behav. Ther. Exp. Psychiatry 37
(4), 299-313. https://doi.org/10.1016/j.jbtep.2006.03.002.

Roth, R.M., Isquith, P.K., Gioia, G.A., 2005. Behavioral rating inventory of executive
function-adult version. Psychol. Assess. Resour. Lutz.

Rubin, D.B., 1976. Inference and missing data. Biometrika 63 (3), 581-592. https://doi.
org/10.1093/biomet/63.3.581.

Ryan, R.M., Deci, E.L., 2000. Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. Am. Psychol. 55 (1), 68. https://
doi.org/10.1037/0003-066X.55.1.68.

Saragoussi, D., Christensen, M.C., Hammer-Helmich, L., Rive, B., Touya, M., Haro, J.M.,
2018. Long-term follow-up on health-related quality of life in major depressive
disorder: a 2-year European cohort study. Neuropsychiatr. Dis. Treat. 1339-1350.
https://doi.org/10.2147 /NNDT.159276.

Schmid, M., Hammar, A., 2021. First-episode patients report cognitive difficulties in
executive functioning 1 year after initial episode of major depressive disorder. Front.
Psych. 12, 667238 https://doi.org/10.3389/fpsyt.2021.6672.38.

Semkovska, M., Quinlivan, L., O’Grady, T., Johnson, R., Collins, A., O’Connor, J.,
Knittle, H., Ahern, E., Gload, T., 2019. Cognitive function following a major
depressive episode: a systematic review and meta-analysis. Lancet Psychiatry 6 (10),
851-861. https://doi.org/10.1016/52215-0366(19)30291-3.

Siegle, G.J., Ghinassi, F., Thase, M.E., 2007. Neurobehavioral therapies in the 21st
century: summary of an emerging field and an extended example of 107 cognitive
control training for depression. Cogn. Ther. Res. 31 (2), 235-262. https://doi.org/
10.1007/510608-006-9118-6.

Solomon, D.A., Keller, M.B., Leon, A.C., Mueller, T.I., Lavori, P.W., Shea, M.T.,
Coryell, W., Warshaw, M., Turvey, C., Maser, J.D., 2000. Multiple recurrences of
major depressive disorder. Am. J. Psychiatry 157 (2), 229-233.

Spitzer, R.L., Kroenke, K., Williams, J.B., Patient Health Questionnaire Primary Care
Group, Patient Health Questionnaire Primary Care Study Group, 1999. Validation
and utility of a self-report version of PRIME-MD: the PHQ primary care study. Jama
282 (18), 1737-1744. https://doi.org/10.1001/jama.282.18.1737.

Srisurapanont, M., Bautista, D., Chen, C.-H., Wang, G., Udomratn, P., Eurviriyanukul, K.,
2015. Subjective memory and concentration deficits in medication-free, non-elderly
Asians with major depressive disorder: prevalence and their correlates. J. Affect.
Disord. 171, 105-110. https://doi.org/10.1016/j.jad.2014.09.007.

Srisurapanont, M., Mok, Y.M., Yang, Y.K., Chan, H.-N., Della, C.D., Zainal, N.Z.,
Jambunathan, S., Amir, N., Kalita, P., 2018. Cognitive complaints and predictors of
perceived cognitive dysfunction in adults with major depressive disorder: findings
from the cognitive dysfunction in Asians with depression (CogDAD) study. J. Affect.
Disord. 232, 237-242. https://doi.org/10.1016/j.jad.2018.02.014.

Suhr, J.A., Wei, C., 2013. Response expectancies and their potential influence in
neuropsychological evaluation. In: Arnett, P. (Ed.), Secondary Influences on
Neuropsychological Test Performance. Oxford University Press, pp. 182-200.

Sullivan, M.J., Edgley, K., Dehoux, E., 1990. A survey of multiple sclerosis: I. Perceived
cognitive problems and compensatory strategy use. Can. J. Rehabil. 4 (2), 99-105.

Svanborg, P., f\sberg, M., 2001. A comparison between the Beck depression inventory
(BDI) and the self-rating version of the Montgomery Asberg depression rating scale
(MADRS). J. Affect. Disord. 64 (2-3), 203-216. https://doi.org/10.1016/50165-
0327(00)00242-1.

Svendsen, A.M., Kessing, L.V., Munkholm, K., Vinberg, M., Miskowiak, K.W., 2012. Is
there an association between subjective and objective measures of cognitive function
in patients with affective disorders? Nord. J. Psychiatry 66 (4), 248-253. https://doi.
org/10.3109/08039488.2011.626870.

Tran, T., Milanovic, M., Holshausen, K., Bowie, C.R., 2021. What is normal cognition in
depression? Prevalence and functional correlates of normative versus idiographic


https://doi.org/10.1016/j.jad.2017.06.036
https://doi.org/10.1016/j.jad.2017.06.036
https://doi.org/10.3389/fpsyt.2020.00280
https://doi.org/10.1016/j.eatbeh.2014.01.004
https://doi.org/10.1016/j.eatbeh.2014.01.004
https://doi.org/10.1017/S0033291710001911
https://doi.org/10.1177/0004867419873711
https://doi.org/10.1001/archpsyc.65.5.513
https://doi.org/10.1037/0022-3514.84.2.377
https://doi.org/10.1017/S1092852913000643
https://doi.org/10.1016/j.jad.2020.07.015
https://doi.org/10.1016/j.jad.2020.07.015
https://doi.org/10.1080/23279095.2021.1969398
https://doi.org/10.1080/23279095.2021.1969398
https://doi.org/10.1080/23279095.2020.1726919
https://doi.org/10.1037/ccp0000128
https://doi.org/10.1007/s10608-007-9158-6
https://doi.org/10.1007/s10608-007-9158-6
https://doi.org/10.1080/13546800600714791
https://doi.org/10.1080/13546800600714791
https://doi.org/10.1080/13546800600714791
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0080
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0080
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0080
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0080
https://doi.org/10.1037/a0017206
https://doi.org/10.1037/a0017206
https://doi.org/10.1016/j.jad.2019.12.006
https://doi.org/10.1016/j.jad.2020.07.008
https://doi.org/10.1016/j.jad.2020.07.008
https://doi.org/10.1080/10503307.2019.1650980
https://doi.org/10.1097/JCP.0b013e31820ebd2c
https://doi.org/10.1097/JCP.0b013e31820ebd2c
https://doi.org/10.1111/bdi.13193
https://doi.org/10.1111/bdi.13193
https://doi.org/10.1177/1094428106291059
https://doi.org/10.1177/1094428106291059
https://doi.org/10.1080/23279095.2021.1901706
https://doi.org/10.1080/23279095.2021.1901706
https://doi.org/10.1080/09638237.2021.2022618
https://doi.org/10.3389/fpsyg.2023.1194689
https://doi.org/10.1016/j.jad.2015.10.059
https://doi.org/10.1177/00048674166780
https://doi.org/10.1177/00048674166780
https://doi.org/10.1017/S0033291713002535
https://doi.org/10.1016/j.jbtep.2006.03.002
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0155
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0155
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1093/biomet/63.3.581
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.2147/NNDT.159276
https://doi.org/10.3389/fpsyt.2021.667238
https://doi.org/10.1016/S2215-0366(19)30291-3
https://doi.org/10.1007/s10608-006-9118-6
https://doi.org/10.1007/s10608-006-9118-6
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0190
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0190
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0190
https://doi.org/10.1001/jama.282.18.1737
https://doi.org/10.1016/j.jad.2014.09.007
https://doi.org/10.1016/j.jad.2018.02.014
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0210
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0210
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0210
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0215
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0215
https://doi.org/10.1016/S0165-0327(00)00242-1
https://doi.org/10.1016/S0165-0327(00)00242-1
https://doi.org/10.3109/08039488.2011.626870
https://doi.org/10.3109/08039488.2011.626870

S.B. Myklebost et al.

cognitive impairment. Neuropsychology 35 (1), 33. https://doi.org/10.1037/
neu0000717.

Treynor, W., Gonzalez, R., Nolen-Hoeksema, S., 2003. Rumination reconsidered: a
psychometric analysis. Cogn. Ther. Res. 27 (3), 247-259 (do0i:0147-5916,/03/0600-
0247/0).

Vicent-Gil, M., Gonzalez-Simarro, S., Raventés, B., Vera, J., Martinez, E.D.M., Sabaté-
Cao, C., Pérez-Blanco, J., Puigdemont, D., de Diego-Adelino, J., Alemany, C., 2022.
Randomized clinical trial of integral cognitive remediation program for major
depression (INCREM). J. Affect. Disord. 310, 189-197. https://doi.org/10.1016/j.
jad.2022.05.016.

Vita, A., Barlati, S., Ceraso, A., Nibbio, G., Ariu, C., Deste, G., Wykes, T., 2021.
Effectiveness, core elements, and moderators of response of cognitive remediation
for schizophrenia: a systematic review and meta-analysis of randomized clinical

95

Journal of Affective Disorders 364 (2024) 87-95

trials. JAMA Psychiatry 78 (8), 848-858. https://doi.org/10.1001/
jamapsychiatry.2021.0620.

Wells, A., 1990. Panic disorder in association with relaxation induced anxiety: an
attentional training approach to treatment. Behav. Ther. 21 (3), 273-280. https://
doi.org/10.1016/S0005-7894(05)80330-2.

World Health Organization, 2017. Depression and Other Common Mental Disorders:
Global Health Estimates. World health Organization.

World Medical Association, 2013. World medical association declaration of Helsinki:
ethical principles for medical research involving human subjects. Jama 310 (20),
2191-2194. https://doi.org/10.1001/jama.2013.281053.

Yardley, L., Morrison, L., Bradbury, K., Muller, 1., 2015. The person-based approach to
intervention development: application to digital health-related behavior change
interventions. JMIR 17 (1), e4055. https://doi.org/10.2196/jmir.4055.


https://doi.org/10.1037/neu0000717
https://doi.org/10.1037/neu0000717
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0235
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0235
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0235
https://doi.org/10.1016/j.jad.2022.05.016
https://doi.org/10.1016/j.jad.2022.05.016
https://doi.org/10.1001/jamapsychiatry.2021.0620
https://doi.org/10.1001/jamapsychiatry.2021.0620
https://doi.org/10.1016/S0005-7894(05)80330-2
https://doi.org/10.1016/S0005-7894(05)80330-2
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0255
http://refhub.elsevier.com/S0165-0327(24)01249-7/rf0255
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.2196/jmir.4055

	Efficacy of an internet-delivered cognitive enhancement intervention for subjective residual cognitive deficits in remitted ...
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Participants and procedures
	2.3 Intervention
	2.4 Ethics
	2.5 Measures
	2.5.1 Subjective residual cognitive deficits
	2.5.2 Rumination
	2.5.3 Symptoms of depression

	2.6 Statistical analyses

	3 Results
	3.1 Sample characteristics, baseline comparisons and post-hoc analysis
	3.2 Between-groups analyses
	3.2.1 Primary outcomes
	3.2.2 Secondary outcomes
	3.2.3 Reliable change analyses

	3.3 Within-subjects analyses
	3.3.1 Primary outcomes
	3.3.2 Secondary outcomes
	3.3.3 Reliable change analyses


	4 Discussion
	4.1 Clinical implications
	4.2 Limitations

	5 Conclusion
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Acknowledgements
	References


