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Episodic memory deficits have increasingly been recognized as a cognitive feature of depression. To quantify
these deficits and determine how they are moderated by various tasks (e.g., stimulus valence) and participant
(e.g., age, depression diagnosis) variables, we conducted a three-level meta-analysis on 995 effect sizes derived
from 205 studies with 236 unique comparisons between depressive and control groups on episodic memory
measures. Overall, depression was associated with small to moderate deficits in episodic memory, Hedges’ g=
−0.36, 95% CI [−0.41 to −0.31]. Effects were larger in older age, in diagnosed compared to subthreshold
depression, and in those taking medication for depression; effects did not differ between those with current and
remitted symptoms. Stimulus valence moderated the effects, such that depression-related deficits were
particularly pronounced for positive and neutral stimuli, but not for negative stimuli. Educational attainment
served as a sort of protective factor, in that at higher levels of education, depressed group performancewasmore
similar to that of controls. These findings confirm the episodic memory deficits in depression but highlight the
important differences in the size of these deficits across a number of task- and participant-related variables.

Public Significance Statement
This meta-analysis demonstrated small to moderate depression-related deficits in episodic memory.
Deficits were more pronounced in older age, in clinical depression, and in those receiving pharma-
cological treatment, while fewer deficits were observed in memory for negative material and with
higher educational attainment. By shedding light on depression’s nuanced relationship with episodic
memory, the present work encourages a greater consideration of cognitive symptomswhen diagnosing and
treating depression.

Keywords: episodic memory, major depression, subthreshold depression, aging, meta-analysis

Supplemental materials: https://doi.org/10.1037/bul0000344.supp

Depression is a serious public health issue. In 2019, 19.4 million
adults reported experiencing at least one major depressive episode in
the past year in the United States alone, and of those, 67.5% were
associated with severe impairment in their daily lives (Substance
Abuse and Mental Health Services Administration, 2020). Major
depressive disorder (MDD) is highly heterogenous (Ostergaard
et al., 2011). Impairments resulting from depression can resonate
through all areas of individuals’ lives, affecting relationships, work
and school performance, and even day-to-day leisure activities (see
Papakostas et al., 2004; Sheehan et al., 2017, for reviews). Although
much of the research is rightfully focused on the telltale signs of
changes in mood and well-being, depression is also often accompa-
nied by impairments in cognitive functioning (see Austin et al.,
2001; Cambridge et al., 2018, for reviews). In the present meta-
analysis, we focus on one of the more prominent of these impair-
ments, namely, the deficit in episodic memory functioning.

Episodic Memory Deficits in Depression

Episodic memory is the richly detailed memory for not only the
events we experience but also the associated details such as the
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contexts in which the events occur. As is common in the field (e.g.,
Atkinson & Shiffrin, 1968), we view episodic memory as distinct
fromworking memory or short-termmemory, and thus exclude tests
for the latter two constructs from our analysis. Likewise, like
Tulving (1972, 2002), we consider episodic memory distinct
from semantic memory, or memory for general knowledge; thus,
we exclude tests for the latter as well. The best measure of episodic
memory is retrieval performance after a delay, while episodic
encoding is associated with additional neural processes beyond
those used in delayed measures, such as processing speed and
executive functioning (Casaletto et al., 2017). However, because
studies have often used immediate retrieval as a measure of episodic
memory encoding, we include these measures in our operationaliza-
tion of episodic memory in this meta-analysis. Our aim in focusing
on episodic memory is not to understate the interconnectedness of
episodic memory and other cognitive domains frequently impaired
in depression, such as executive functioning (Dotson et al., 2020).
An analysis of all of these domains is beyond the scope of a single
meta-analysis. However, by better defining the relationship between
depression and episodic memory, we hope to encourage further
research into common mechanisms that may underly a wider range
of cognitive deficits.
Converging evidence suggests that episodic memory may be

disrupted in depression (Ahern & Semkovska, 2017; Bora et al.,
2013; Burt et al., 1995; Kindermann & Brown, 1997; Lee et al.,
2012; McDermott & Ebmeier, 2009; Rock et al., 2014). Previous
meta-analyses have consistently found that relative to healthy
controls, individuals with depression tend to show reduced memory
performance. Researchers have in turn proposed a range of theoret-
ical explanations for impaired memory in depression. For example,
recall is generally found to be more affected than is recognition
(Bora et al., 2013; Burt et al., 1995), in line with the resource
allocation theory. This hypothesis posits that depression, or more
specifically, the maladaptive ruminative thinking patterns that are a
feature of depression (Nolen-Hoeksema et al., 2008), occupy a
portion of the depressed individual’s limited cognitive resources,
thereby reducing the resources available to perform other cognitive
tasks (Ellis & Ashbrook, 1988; see Gotlib & Joormann, 2010, for
review). The claim of the resource allocation view is that, because
depression reduces one’s cognitive capacity, the greatest deficits
should be observed in more effortful processes, such as generating
one’s own retrieval cues as required in recall tasks, resulting in
particularly deep deficits in these types of tasks. This is not,
however, universally found. Notably, in their meta-analysis,
Kindermann and Brown (1997) obtained the opposite pattern:
Recognition deficits were larger than those in free, cued, and
incidental recall, though this meta-analysis was restricted to studies
investigating depression in older adults (sample Mage ≥ 55).
Another possibility is that depression and memory deficits could

both arise from a common factor, such as chronic stress. The social
signal transduction theory of depression argues that the upregulation
of proinflammatory cytokines in response to stressful life events can
drive the onset of depressive symptoms (Slavich & Irwin, 2014). At
the same time, increased inflammation has been linked to neuro-
degeneration and associated memory impairments seen in depres-
sion and increasing age (Hurley & Tizabi, 2013). The combined
emotional, cognitive, and somatic effects of inflammation would
consequently manifest concomitantly. If this were the case, then
treatment with anti-inflammatory agents might prove effective at

simultaneously lessening the severity of depression and memory
deficits.

Depression may also develop in response to cognitive deficits like
impaired memory. A recent population-based longitudinal study
identified mild cognitive impairment (MCI) as a potential risk factor
for the onset of depression, suggesting that declining cognitive
function could itself give rise to the negative feelings characteristic
of depression (Mirza et al., 2017). Although Mirza and colleagues
looked specifically at MCI in individuals 55 and older, it is also
possible that younger individuals experience a period of cognitive
decline prior to the onset of clinical depression.

The above findings suggest that age is potentially an important
factor to consider when exploring memory deficits in depression. In
typical aging, greater deficits are often observed for recall than
recognition, and this deficit is often ascribed to a decrease in
cognitive resources (Danckert & Craik, 2013; Rhodes et al.,
2019). Additionally, older adults frequently demonstrate a
decreased ability to spontaneously self-initiate effective encoding
and retrieval operations. This deficit is often seen as a sign of
resource allocation difficulty, brought on by a decrease in overall
cognitive resources (see Craik & Rose, 2012, for review)—parallel-
ing the deficit that is also frequently reported in depression
(Channon & Green, 1999; Elderkin-Thompson et al., 2007;
Hertel, 2000; Joormann et al., 2009; Taconnat et al., 2010). A
few meta-analyses have investigated whether age moderates the
relationship between depression and memory, with conflicting
conclusions. Burt et al. (1995) found that recall and recognition
were more impaired earlier in life. Similarly, Kindermann and
Brown (1997) found larger depression-related memory impairments
in studies that contained individuals younger than age 45. Others
(Ahern & Semkovska, 2017; Bora et al., 2013) have not found a
modulating effect of age, though Bora et al. (2013) did find that
older age of depression onset was associated with more severe
verbal memory deficits. One benefit of using a large sample size and
a wide age range, as we did in the current meta-analysis, is that we
were able to explore the effects of participant age at the time of study
and age of depression onset as separate moderating variables.
Although the use of cross-sectional data necessarily limits our
ability to arbitrate between different causal theories of depression
and memory deficits, moderator analyses can help provide prelimi-
nary support for one theory over others.

Though several meta-analyses have assessed memory deficits in
depression, the characteristics of the samples differ greatly, making it
difficult to discern the patterns of these deficits. For example, Ahern
and Semkovska (2017) restricted their meta-analysis to studies with
first-episode MDD, while Burt et al. (1995) included studies with
unipolar and bipolar participants, and Bora et al. (2013) analyzed
only studies with euthymic MDD participants. In the current meta-
analysis, we excluded bipolar depression, as episodic memory has
more often been assessed in unipolar depression in the literature;
additionally, this reduced diagnostic variance across studies, allow-
ing us to more clearly delineate the effects of depression proper.

One of the most noteworthy omissions in previous meta-analyses
of memory performance in depression is that none have included
studies in which cases of subthreshold depression (i.e., depressive
symptoms that do not meet clinical criteria forMDD diagnosis) were
represented in the samples. In a meta-analysis assessing cognitive
control deficits in depression, Dotson et al. (2020) found similar
deficits between those with clinical and subthreshold depression in
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their overall sample; in a subsample where the mean age was 39 or
older, those with a clinical diagnosis performed significantly worse
than those with subthreshold symptoms.While the effects of clinical
versus subthreshold depression on episodic memory have not been
previously investigated in a meta-analysis, it is feasible that memory
performance may differ as a function of clinical diagnosis due to the
reliance of episodic memory on underlying cognitive control pro-
cesses (also frequently referred to as executive functions), such as
attention allocation and information monitoring (see Duarte &
Dulas, 2020; Gliebus, 2018, for reviews). Subthreshold depression
is quite prevalent in the population, with estimates ranging from
1.4% to 17.2%, and is associated with increased risk of developing
major depression (Cuijpers & Smit, 2004; Karsten et al., 2011;
Tuithof et al., 2018). Furthermore, while rates of clinical depression
decrease with age, rates of subthreshold depression increase (see
Polyakova et al., 2014; Szymkowicz et al., 2019, for reviews). For
these reasons, among others, it is crucial to understand the extent to
which memory deficits observed in MDD are also present in
subclinically depressed samples.
That said, it is also worth acknowledging the limitations of a

binary distinction between clinical and subthreshold depression, as
defined by the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM). Although the DSM has proven a useful means of
diagnosing depression over the past several decades, the symptom
cutoffs defined therein are necessarily artificial. At the same time, a
single measure of DSM-defined symptomatology can belie the
heterogeneity of depression across individuals; two individuals
may receive the same diagnosis while having very different man-
ifestations of the disorder (Ostergaard et al., 2011). Recent work has
suggested that a dimensional classification scheme could better
characterize the nature of depression (Hankin, 2019). Such a model
might include a broad indicator of psychopathology (e.g., the p factor
proposed by Caspi et al., 2014) to account for the overlap between
disorders with high comorbidity—such as depression and anxiety
disorders—as well as a set of internalizing factors and specific
symptoms that separately account for depression (Hankin, 2019).
There are several outstanding questions regarding variables that

may impact the relationship between depression and memory. In the
following sections, we describe our four main questions and detail
how we address each in the current meta-analysis.

Is the Pattern of Episodic Memory Deficits in Depression
Consistent Across the Adult Lifespan?

There are a number of reasons to believe that depression-related
memory deficits may be magnified in older age. For one, episodic
memory is dependent on underlying cognitive control functions, and
these functions are impaired in both normal aging and depression.
For memories to be encoded accurately, one often needs to selec-
tively attend to relevant information and inhibit irrelevant details,
such as conversations of nearby customers when having a conver-
sation with one’s dining partner (James et al., 2016; Kuhl & Chun,
2014). For memory retrieval, one may need to monitor the retrieved
details with respect to the current context and decision criteria (e.g.,
“Did I hear this story from my son or daughter?”; Barredo et al.,
2015; Benjamin, 2007). Both aging (Campbell et al., 2012; Jacoby
et al., 2005; Kray & Ferdinand, 2014; Rey-Mermet & Gade, 2018)
and depression (Snyder, 2013; Wagner et al., 2012; Yang et al.,
2017; Zaninotto et al., 2016; Zetsche et al., 2018) have been

associated with deficits in these kinds of cognitive control functions,
and there is evidence for a synergistic effect such that older adults
with MDD show the greatest deficits (Dotson et al., 2020).

Another reason to believe that age and depression may have
interactive effects on memory is that similar patterns of neural
degeneration have been observed in depression and healthy, as
well as pathological, aging. In their comprehensive review of
structural changes in healthy and pathological aging, Lockhart
and DeCarli (2014) describe a linear decline in prefrontal cortex
(PFC) volume with advancing age. Hippocampal volume, on the
other hand, remains relatively stable until the sixth decade of life, at
which point it decreases rapidly. Volumetric studies of depression
have delivered similar results, indicating atrophy in both the hippo-
campus (Butters et al., 2008; Byers & Yaffe, 2011; Juan & Adlard,
2019; Leonard & Myint, 2009; Videbech & Ravnkilde, 2004) and
PFC (Hurley & Tizabi, 2013; Leonard & Myint, 2009). Given the
importance of the PFC in cognitive control (see Banich, 2009, for
review; Braver, 2012; Gratton et al., 2018) and the key role of the
hippocampus in episodic memory (de Flores et al., 2015;
Eichenbaum et al., 2007), such declines could contribute to the
cognitive deficits observed in depression and aging.

Some longitudinal studies have posited a link between depres-
sion and accelerated cognitive aging. For example, depressive
symptoms are predictive of higher rates of incident cognitive
impairment (Köhler et al., 2010; Wilson et al., 2014); steeper
declines in Mini-Mental State Examination (MMSE) scores
(Rapp et al., 2011); and worse performance over time on tests
of verbal memory, prospective memory, verbal fluency, and atten-
tion (Gale et al., 2012). Together, these results suggest that
depression may move forward the point at which cognitive declines
characteristic of aging appear. In the current meta-analysis, we
assess the moderating effect of age to investigate whether episodic
memory deficits are consistent across the adult lifespan, or if they
increase as a function of age.

What Are the Effects of Valence on Episodic Memory
in Depression?

One way in which memory impairments in normal aging are
unlike those typically seen in depression is in emotional memory.
Specifically, while older adults, relative to younger adults, have been
shown to exhibit better memory for positive than negative events
(Carstensen & Mikels, 2005; Mather, 2012; Thomas & Hasher,
2006), negative events are typically better remembered in depression
(e.g., Marchetti et al., 2018). Mood-congruency effects in memory—
wherein an individual’s affective state biases them toward stimuli of
the same valence—are well documented in past research (Bower,
1981; Matt et al., 1992; Van Vleet et al., 2019). Depressed parti-
cipants frequently exhibit impairedmemory performance for positive
and neutral stimuli both in episodic (Marchetti et al., 2018) and
autobiographical (Young et al., 2012) memory tests. The current
meta-analysis includes valence as a moderator variable to assess its
impact on memory in depression across different task demands.

Are Depression-Related Memory Deficits Tied to
One’s Current Depressive State?

If memory impairments in depression are linked to the current
depressive state, impairments would be expected to vary as a
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function of symptom severity regardless of diagnosis, and for
memory performance to improve once symptoms have remitted.
If, on the other hand, memory deficits are independent of depressive
state, one would expect those deficits to be more pronounced in
clinically diagnosed depression than in subthreshold depression, and
that they would persist following treatment into symptom remission.
Currently, these remain open questions and we address them in this
meta-analysis in the following ways.

Are Memory Deficits Similar Across Clinical and
Subthreshold Depression?

Studies have shown negative associations between total depres-
sive symptoms and gray matter volume in the hippocampus (O’Shea
et al., 2018), as well as other areas known to be affected in
depression such the PFC (see Besteher et al., 2020, for review).
Additionally, like those with clinical depression (Cao et al., 2012),
individuals with subthreshold symptoms show weaker functional
connectivity between hippocampal and frontal regions compared to
healthy controls (Zhu et al., 2014). Research into whether these
abnormalities in subthreshold depression translate into episodic
memory deficits, and how those deficits compare to those observed
in MDD, has yielded inconsistent results. Some studies have
indicated that symptom severity in those with subthreshold depres-
sion is negatively correlated with memory performance (Dotson
et al., 2008; Elderkin-Thompson et al., 2007) and positively corre-
lated with memory bias (Everaert et al., 2013; Marchetti et al., 2018;
Reid et al., 2006), such that those with higher severity show better
memory for negative relative to positive material. However, other
researchers have not shown such correlations (Jermann et al., 2008;
Spalletta et al., 2014), and others have shown that subthreshold
depression is not associated with impaired episodic memory relative
to controls (Airaksinen et al., 2004). The current meta-analysis will
be the first to comprehensively evaluate how episodic memory
impairments in subclinical depression compare to those associated
with MDD.

Do Memory Deficits Persist Into Remission?

While there are well-attested deficits in a range of cognitive
control functions in remitted depression (Hasselbalch et al., 2011;
Nakano et al., 2008; Paelecke-Habermann et al., 2005; Preiss et al.,
2009; Rock et al., 2014; Smith et al., 2006), findings are less
consistent for episodic memory. Some past work has reported
memory deficits in participants in the euthymic stage of depression,
regardless of age (Airaksinen et al., 2006; Preiss et al., 2009; Sheline
et al., 1999), while one meta-analysis found deficits were greater in
those with remitted late-onset depression (defined as onset after age
50–65, depending on the study) than in those with early-onset (Bora
et al., 2013). By contrast, other researchers have reported minimal
memory deficits in remitted depressives compared to healthy con-
trols (Rock et al., 2014). Given the mixed results of previous
research on patients in the euthymic phase of depression, it remains
unclear which elements of episodic memory impairment persist into
remission. To address this uncertainty, we considered current
depression status as a moderator variable in the present meta-
analysis.

Does Memory Improve With Depression Treatment?

As discussed, some studies have suggested that memory impair-
ments in depression are dependent on the current depressive state,
such that memory performance improves following successful
treatment (Douglas & Porter, 2009; Russo et al., 2015). However,
it is unclear whether these improvements vary as a function of the
type of treatment. For example, while some have concluded that
patients taking antidepressants experience greater cognitive control
deficits than unmedicated patients (see Snyder, 2013, for review),
the results are inconsistent with respect to memory performance.
Some researchers have found poorer memory in unmedicated
compared to medicated participants (Burt et al., 1995), others
have found medication to be negatively associated with memory
(Lee et al., 2012), and some have found no relationship between
medication status and memory performance (Ahern & Semkovska,
2017; Kindermann & Brown, 1997). In the current meta-analysis,
we investigate the moderating effect of antidepressant use on
episodic memory performance.

Are There Factors That Protect Against the Negative
Effects of Depression on Memory?

Some studies have found that education may serve as a protective
factor: Higher educational attainment is associated with fewer
memory deficits among patients with depression (Mackin et al.,
2014; Murphy & O’Leary, 2010). However, some researchers have
indicated that more years of education predict greater memory
deficits in late-life depression (O’Shea et al., 2015), while others
have found no significant relationship between education and
general cognitive function (Bhalla et al., 2006; Siddarth et al.,
2021). Some evidence has indicated an overall advantage for
females on episodic memory tasks (see Asperholm et al., 2019
for meta-analysis and review); however, women are also twice as
likely as men to experience MDD and report higher severity of
symptoms (see Altemus et al., 2014, for review). Previous meta-
analyses have not found a moderating effect of gender on memory in
remitted depression (Bora et al., 2013) or on cognitive control in
current depression (Snyder, 2013). Whether gender moderates
depressive effects on episodic memory specifically has yet to be
assessed in a meta-analysis. The current meta-analysis aims to
determine whether factors like education and gender help to buffer
against the negative effects of depression on episodic memory
performance.

The Current Meta-Analysis

The last meta-analysis to explore memory impairments in
depressed adults across a variety of memory tasks was published
over two decades ago (Burt et al., 1995). Meta-analyses published
since then have investigated deficits in cognitive functioning, not
specifically episodic memory, across a narrow range of neuropsy-
chological tests in specific patient populations, such as those in their
first episode of clinically diagnosed MDD (Ahern & Semkovska,
2017; Bora et al., 2013; Burt et al., 1995; Lee et al., 2012;
McDermott & Ebmeier, 2009; Rock et al., 2014). The goal of
the current meta-analysis is to address the open questions outlined
above by identifying both task-related (e.g., type of memory task,
type of material used, stimuli valence) and participant (e.g., age,
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diagnosis) variables that moderate the effects of depression on
episodic memory. To do this, we conducted a three-level meta-
analysis using 995 effect sizes from 205 studies with 236 unique
comparisons between depressive and healthy-control groups. Our
meta-analysis is the first to use a three-level model to assess episodic
memory deficits in depression. One reason to prefer multilevel
modeling of effect sizes is that this analysis allows for the inclusion
of multiple effect sizes for each study (Cheung, 2014), as opposed to
averaging these effects as is necessary in traditional meta-analysis.
Episodic memory studies often contain multiple effect sizes (e.g.,
measures of immediate and delayed recall and recognition), and the
use of multilevel modeling then improves the ability to examine our
moderators of interest.

Method

The annotated data set and R code used in this meta-analysis are
available on the Open Science Framework: https://osf.io/t8ynd/?vie
w_only=05c342695faa476795218c6a31ecfec5

Selection of Studies

We conducted a systematic review and meta-analysis following
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Moher et al., 2009). Two of the
authors independently searched the electronic databases Pubmed
and PsycINFO from the year 1980 to November 2020 for studies
that investigated the association between depression and episodic
memory. The year 1980 was selected because this was the year the
DSM-III (American Psychiatric Association, 1980) introduced the
term “major depressive disorder” and outlined the diagnostic crite-
ria, which have remained essentially the same in newer editions.
Limiting the search to human population, adults ages 18 and older,
we used the terms (a) “depress*” or “MDD,” and (b) “episodic” in
combination with “memory,” “encoding,” or “retrieval”; “recollec-
tion”; “recall”; “recognition”; “source memory”; “subsequent mem-
ory”; or “associative memory” to search titles and abstracts of
published studies. The asterisk allows for the inclusion of alternate
endings (e.g., searching for “depress*” would return matches for
“depression,” “depressive,” and “depressed”). A subsequent search
was conducted by examining the references of the eligible articles to
identify additional studies. Our database search was not limited to
studies published in the English language.
Though we included clinical trials in our database searches, we

also searched clinicaltrials.gov for completed studies with results of
depression (or depressive disorders or depressed mood) in adults
involving memory. To capture unpublished literature, we searched
ProQuest Dissertations and Theses Global using the same search
terms described above. Additionally, we made calls for unpublished
data in APA Division 20: Adult Development and Aging, APA
Division 40: Society for Clinical Neuropsychology, and the Inter-
national Neuropsychological Society.
Eligibility was determined by examining first the title and abstract

then the full text of each article. Reviews and meta-analyses were
excluded. Inclusion criteria were as follows: (a) use of sample diag-
nosed with unipolar depression (either in a current or remitted state) or
with depressive symptoms as measured by a standardized question-
naire; (b) inclusion of a healthy, control comparison group; and (c)
reporting of at least one objective measure of episodic memory

performance for both the depressed and control groups (means and
standard deviations, or sufficient statistical data such as F or t statistics
to be able to calculate effect sizes). Longitudinal studies were included
if baseline assessments were reported for depressed and control
groups; only these baseline assessments were used in the analyses.
Because major medical or psychological comorbidities could have a
confounding influence on memory performance, we excluded studies
in which any member of the depressed or control sample was reported
to have dementia, Alzheimer’s disease, MCI, brain injury, Parkinson’s
disease, history of stroke, human immunodeficiency virus (HIV),
cancer, diabetes, multiple sclerosis, attention deficit hyperactivity
disorder (ADHD), schizophrenia, alcohol or substance abuse, person-
ality disorders, posttraumatic stress disorder (PTSD), bipolar disorder,
psychotic symptoms of depression, or postpartum depression. Gener-
alized anxiety was not exclusionary due to the high comorbidity of
depression and anxiety. Studies conducted in residential care facilities
and inpatient settings were included if the samplemet all other criteria.
In cases where data from the same or overlapping groups of partici-
pants were reported in separate records, the most recently published
study and/or that with the largest sample size was retained to prevent
duplication of effect sizes. The interrater agreement for the inclusion/
exclusion categorization of records was .96. Disagreements in deci-
sions to include or exclude particular records were discussed and
reconciled.

After deleting duplicate records, 2,938 records were screened
(2,355 published and 583 unpublished). Of these, 533 were deemed
eligible for the full-text search based on titles and abstracts. When
full texts of potentially eligible records were not available online (72
in total), we attempted to contact the corresponding author; how-
ever, current author contact information could not be located for 49
of the records (particularly for dissertations, theses, and older
articles). We received full texts from 15 of the 23 authors contacted.
Corresponding authors were also contacted when records lacked
sufficient detail to determine a record’s eligibility (e.g., when
samples from separate records were suspected to overlap). Five
out of six authors responded to requests for this information.
Through this search process we identified 205 records (176 pub-
lished, 29 unpublished) that met all criteria (see Figure 1).

Data Extraction and Variable Coding

Two of the authors independently extracted data from eligible
records and entered those into a spreadsheet created by the first
author. All data were then compared and discrepancies were noted.
The interrater agreement for data extraction and variable coding was
.97. The first author referenced the full text of the records to rectify
these discrepancies.

The following variables, when available, were extracted for each
record: publication details, study characteristics, place of study, sample
recruitment site (e.g., local communities, outpatient settings), study
design (e.g., cross-sectional), diagnostic status (i.e., the proportion of
individuals in the depressed group who had received a formal
diagnosis of MDD1), depression status (the proportion of individuals
in the depressed group who were currently depressed vs. remitted, see
Footnote 1), symptom severity (name of depression questionnaire and
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1 When exact proportions could not be calculated, the mean value was
entered. This was done for 8/236 entries for diagnostic status, 5/236 for
depression status, 15/75 for episode, and 3/166 for medication status.
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score of individuals in the depressed group on that assessment),
episode (the proportion of individuals in the depressed group with
recurrent depression vs. first-episode depression, see Footnote 1), age
of onset, time since diagnosis, medication status (the proportion of
individuals in the depressed group who were taking medication for
depression, see Footnote 1), sample size, age range, mean age for
depressed and control groups, sex/gender2 (the proportion of females
in the sample), mean years of education, intelligence quotient (IQ)
information (IQ test name and mean score for depressed and control
groups), and whether groups were matched for age and education.
When only age of onset or time since diagnosis was provided, one was
calculated from the other using the mean age of individuals in the
depression group. Table S1 (Supplemental Material) presents these
details for each study included in the meta-analysis.

Episodic memory measures were coded to indicate the type of
memory test (recall, recognition); the presence of a delay between
study and test (immediate, short delay, long delay); for recall:
whether the task was cued (free, cued); the stimulus materials
(words, high verbalizable stimuli, low verbalizable stimuli); the
valence of the stimuli (neutral, positive, negative); the memory
outcome measure, accuracy (e.g., hits, items correctly recalled),
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Figure 1
Flowchart Illustrating the Stages of Study Selection for Inclusion in the Meta-Analysis

2 The terms “sex” and “gender” are often used interchangeably in the
literature. We used sex/gender as recorded by the original researchers: “sex”
was reported for 70 of the depression samples, “gender” was reported for
133; for 22 samples, neither term was used (only number or proportion of
females and males was reported); 11 samples did not report any sex/gender
information. For simplicity, we use the term “sex” to refer to the sex/gender
variable in the remainder of the article.
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discrimination (d′, Pr), commission errors (e.g., false alarms, in-
trusions); and, when applicable, whether the measure assessed
familiarity or recollection. For test delay, immediate was defined
as memory tests that occurred right after encoding, with no break or
intervening task, for example, list learning trials on the California
Verbal Learning Test (CVLT). Long delay was defined as memory
tests that occurred more than 20 min after encoding, consistent with
neuropsychological tests (Delis et al., 2000; Wechsler, 2009). Short
delay was defined as test delays that fell between immediate and
long delay—after a brief intervening task (e.g., a mathematical
distractor task as in MacQueen et al., 2003, or recall of a distractor
word list like in the CVLT) or after a short break (the shortest being
the 3-min delay in the Rey–Osterrieth complex figure task). For
stimulus material, high verbalizable stimuli were defined as those
that lend themselves toward verbal descriptions that are fairly
consistent across participants, for example, pictures of objects,
images from the International Affective Picture System (IAPS);
low verbalizable stimuli were defined as those that cannot be easily
described verbally, such as abstract designs or spatial locations
(Golby et al., 2001). For valence, positive, negative, and neutral
were defined using the classifications provided by the authors (see
Supplemental Material, Table S2 for classification methods).
It should be noted that while Voyer et al. (2021) argue that Trial 1

(or List 1) on the CVLT reflects short-term or working memory
rather than episodic memory, others do not (e.g., Chapman et al.,
2006; Lundervold et al., 2019; Raffard et al., 2016). The main reason
is that the list length for the CVLT far exceeds the typical short-term
memory span, and it would tap primary or short-term memory only
when participants elect to start their recall at the end of the list, which
they are not instructed to do. Thus, while Trial 1 may be contami-
nated with short-term memory, it is unlikely to be a pure measure of
this construct. We tested this contamination empirically by exam-
ining the 10 studies that provided details for both Trial 1 recall and
final trial recall by dummy coding this variable and testing it as a
moderator of the effect sizes. Results showed a nonsignificant effect
of trial (β = −0.10, p = .214). That said, it is still important to note
that the boundary between short-term/working memory and epi-
sodic memory is still unclear and not necessarily agreed upon, and
the two may sometimes be difficult to distinguish (Asperholm
et al., 2019).
The measures listed above were investigated as task moderators

for the relationship between memory and depression. Note that for
all moderator variables, effect sizes were coded for one level of the
variable or the other (e.g., recall OR recognition for type of memory
test, immediate OR short delay OR long delay for test delay). If a
study reported just a single estimate for a battery that spanned
multiple moderators of interest—for instance, a series of tests that
included both recognition and recall but was reported as a single
z-score rather than a separate score for recall and recognition—this
estimate was not included in the analysis of that particular modera-
tor, but it was included in all other relevant analyses.
All relevant effect sizes were included, but redundant measures

were excluded (e.g., if a study reported performance on individual
learning trials for a word-list memory test like the CVLT, the effect
sizes for each learning trial were included; if a cumulative score was
additionally reported, this measure was used in place of the indi-
vidual learning trial scores). Estimates of memory bias or strategies
(e.g., semantic clustering) were not included. If a study reported
both index scores (e.g., verbal memory, immediate memory) and

scores on individual subtests from the Wechsler Memory Test,
effect sizes were calculated using the subtest scores to more
precisely code the variables as outlined above (e.g., recall, immedi-
ate). Table S3 (Supplemental Material) presents effect sizes and
associated task moderator categorizations for each study included in
the meta-analysis.

Meta-Analytic Approach

Means and standard deviations were extracted for all episodic
memory measures. Effect sizes for the memory measures reported in
each study were calculated as Cohen’s d to compare performance of
depressed participants to controls. Cohen’s d was calculated as
(M1−M2)/SDpooled, whereM1 is the meanmemory performance of the
depressed group,M2 is the meanmemory performance of the control
group, and SDpooled is the pooled standard deviation of the two
groups. For error measures in which higher scores indicate worse
performance (e.g., false alarms), mean performance of the depressed
group was subtracted from mean performance of the control group.
Thus, more negative effect sizes reflect lower memory performance
among depressed individuals relative to healthy controls. When
means and standard deviations were not available, F or t statistics or
d values were extracted. Effect sizes were estimated from F or t
statistics using an online effect size calculator (Wilson, 2001;
Wilson & Lipsey, 2001). In cases where data were presented
only in a figure, the WebPlotDigitizer software (Rohatgi, 2019)
was used to extract the relevant data. Corresponding authors were
contacted to obtain missing information, particularly that which was
necessary to calculate effect size. Fourteen of 38 authors responded
to these requests. When such information could not be obtained,
effect sizes were estimated (this was the case in 56 of the 995
included effect sizes, or 5.6%). In cases where the direction of the
effect was known (e.g., when means but no measures of dispersion
were provided), we estimated using conservative p values; p = .05
was used when the effect was labeled as significant, and p = .5 when
it was labeled as nonsignificant, as in Coles et al. (2019; 27 of 56). If
significance information was not provided but the direction of the
effect was known, we assumed the effect was nonsignificant and
used p = .5 for our calculations (15 of 56). In cases where the
direction was not known, the effect size was entered as zero (14 of
56). Hedges’ g correction for small-sample bias (Hedges & Olkin,
1985) was applied as g = d[1 − (3/4 df − 1)], where df represents the
degrees of freedom for the entire sample (i.e., the total number of
participants in both patient and healthy-control groups, minus two).

We conducted a three-level meta-analysis using the metafor
package for R (Viechtbauer, 2010), augmented with the clubSand-
wich package (Pustejovsky, 2021). Additionally, the dplyr
(Wickham et al., 2020) package was used for data manipulation.
The three-level approach by itself (here implemented in the
rma.mv() function) is more explicitly described in Cheung
(2014). In a three-level random effects model, three sources of
variance are modeled: sampling variance of the effect sizes, variance
between effect sizes from the same study, and variance between
effect sizes from different studies. A key advantage of this approach
is that it allows one to fit models with dependent effect sizes nested
within studies, allowing researchers to use all available information
from studies with nonindependent effect sizes. This is in contrast to
traditional two-level models, in which researchers may deal with
dependencies by averaging effect sizes within a study, which may
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lower the statistical power because some information in the effect
sizes is lost through aggregation; alternatively, they may select only
one effect size per study, which in turn limits the questions that can
be addressed by the meta-analysis since some effect sizes are
excluded. By analyzing individual effect sizes, the three-level model
allows one to investigate variation between effect sizes and to test
moderator variables to explain this variation while accounting for
overlap in information that is contributed by effect sizes from the
same study, therefore avoiding artificial inflation of power and an
increase in Type I error. To deal with possible dependencies within
studies, we deployed cluster-robust variance estimation with small-
sample corrections through the coef_test() function in the club-
Sandwich package as described in Pustejovsky and Tipton (2021).
For each analysis, mean effect size and 95% confidence intervals

were computed. Heterogeneity of effect sizes was assessed using the
Q statistic, similar to traditional, two-level meta-analyses. When the
Q statistic is not significant, it suggests studies differ only as a result
of sampling error at the subject level; when the Q statistic is
significant, it suggests factors in addition to sampling error are
needed to account for variation. A second measure of heterogeneity,
I2, describes the percentage of variation across studies that is due to
heterogeneity rather than chance, and is calculated as 100% × (Q −
df)/Q (Higgins & Thompson, 2002). Unlike traditional methods,
however, the I2 statistic, which indexes the degree of heterogeneity,
is split over levels. I2 at Level 2 (I(2)

2) and Level 3 (I(3)
2) indicate the

proportion of the total variation of the effect sizes due to Level 2 and
Level 3 between-study heterogeneity. For multilevel regression
models, τ2 at Level 2 (τI(2)2) indicates the heterogeneity of effects
due to differences between measures, while τ2 at Level 3 (τI(3)2)
indicates the heterogeneity of effect sizes across studies after
controlling for the different types of measures at Level 2. R2

indicates the proportion of estimated heterogeneity at Level 2
(R(2)

2) and Level 3 (R(3)
2) explained by the predictors.

Moderator Analyses

We investigated a number of moderators as possible sources of
between-studies heterogeneity using metaregression analyses (using
the maximum likelihood estimate method). The task moderators we
examined were test type (recall, recognition), recall type (free,
cued), test delay (immediate, short delay, long delay), material
(words, high verbalizable stimuli, low verbalizable stimuli), valence
(positive, neutral, negative), memory outcome (accuracy, discrimi-
nation, commission errors), and memory process (familiarity, rec-
ollection). The participant moderators were age, sex, years of
education, IQ, diagnostic status, depression status, age of depression
onset, time since diagnosis, episode (first episode vs. recurrent),
early versus late-onset, symptom severity, medication status,
matched age, matched education, and recruitment site. Only studies
that reported education as a continuous variable (or provided enough
information for years of education to be estimated) were included in
the respective analysis. Recruitment site was assessed by comparing
samples from patient settings (inpatient, outpatient, and randomized
clinical trials) with those from community and university settings.
Only studies that recruited depression groups exclusively from one
of these two types of settings were included in the respective
analysis (e.g., if a study recruited depressed participants from
outpatient clinics and through community advertisements, it was
not included in the analysis of recruitment site; however, if a study

recruited from both inpatient and outpatient settings, it was included
and coded for the “patient” category). Studies that did not report
information about the moderator of interest were excluded from the
respective analyses. Finally, to examine whether published studies
had larger effects than unpublished studies, we included a moderator
for publication status. Categorical moderators were dummy coded
and entered into metaregression equations. For categorical mod-
erators with more than two levels (e.g., valence), two of the levels
were used as baselines in separate metaregression equations to allow
for comparisons between all levels (e.g., neutral as baseline in one
model to allow for comparisons with positive and negative; positive
as baseline in another model to allow for comparison with negative).

Results

Descriptive Information

Effect sizes were calculated for each depression subsample with
respect to a single healthy-control group, resulting in 236 unique
comparisons from 205 articles with a total of 995 effect sizes. The
included articles ranged in publication year from 1982 to 2020.
These articles reflect research conducted across 30 countries: the
United States (33.7%); the United Kingdom (9.8%); Germany
(9.3%); Canada (8.3%); France (3.9%); Brazil and the Netherlands
(3.4% each); Spain (2.9%); New Zealand, Sweden, and Switzerland
(2.4% each); China, Japan, and Taiwan (2.0% each); Hungary and
Norway (1.5% each); Belgium, Greece, Italy, and South Korea
(1.0% each); Australia, Colombia, Czech Republic, Denmark, Hong
Kong, Ireland, Israel, Portugal, Serbia, and Turkey (0.5% each). It
was unclear where two studies were conducted. Included studies
were published in English, Spanish, French, and Hungarian. The
studies included a total of 7,900 depressed participants and 10,121
healthy controls. See Table S4 (Supplemental Material) for descrip-
tive statistics for the sample and moderator variables and the effect
size distribution across moderators; See Table 1 for descriptive
statistics for continuous moderators across the levels of categorical
moderators.

Overall Effect and Publication Bias

The need for a three-level model was assessed by comparing fit with
that of a two-level model. The difference in fit was significant, χ2 =
1,597.74, p < .0001, indicating the three-level model was a better fit
for the data. The three-level model yielded an average effect size of
−0.36, 95% CI [−0.41 to −0.31]; p < .0001). Heterogeneity was
significant,Q(994)= 3,524.93, p< .0001; τ(2)2= 0.09, p< .0001; τ(3)2

= 0.11, p < .0001; I(2)
2 = 0.34 and I(3)

2 = 0.41), suggesting the effect
sizes were highly variable and thus indicating the need for moderator
analyses. Regression analysis on the funnel plot (Figure 2) was
conducted using an Egger test appropriate for multilevel meta-
analysis (Rodgers & Pustejovsky, 2020). Both the Egger sandwich
test and the multi-level meta-analysis (MLMA) Egger test yielded
nonsignificant slopes (p = .66 and .79, respectively, using the
modified measure of precision described in Pustejovsky&Rodgers,
2019), indicating no evidence for selective reporting.

Task Moderators

Table 2 contains effect size estimates for each level of each task
moderator and the accompanying moderator analyses. Our analyses

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

DEPRESSION AND EPISODIC MEMORY 1191

https://doi.org/10.1037/bul0000344.supp


T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

Table 1
Continuous Across Categorical Moderator Characteristics for Studies Included in the Meta-Analysis

Continuous moderator M Range j M Range j M Range j

Test type Recall Recognition

Age 47.6 18.2–92.3 180 47.5 18.5–92.3 106
Sex .680 .2–1 174 .655 .2–1 100
Education 12.7 3.9–17.4 113 12.5 7.1–16.3 68
Premorbid IQ 108.2 78.9–123.1 45 108.4 90.6–123.1 32
Diagnostic status .845 0–1 188 .820 0–1 110
Depression status .807 0–1 188 .822 0–1 110
Medication status .455 0–1 132 .380 0–1 81
Symptom severity 15.5 .2–33 144 15.3 1.5–32.8 82
Episode .628 0–1 64 .608 0–1 36
Time since diagnosis 135.6 1.7–477.6 57 137.7 7.1–477.6 35
Age of depression onset 37.7 15.3–74.1 57 34.2 15.3–71.3 35
Onset (LOD vs. EOD) .572 0–1 28 .474 0–1 11

Recall type Cued Free

Age 46.3 21.1–83.3 37 47.9 18.2–92.3 168
Sex .674 .3–1 37 .676 .2–1 161
Education 13.7 7.2–16.0 26 12.7 3.9–17.4 108
Premorbid IQ 109.1 95.3–117.0 13 108.3 78.9–123.1 41
Diagnostic status .873 0–1 40 .850 0–1 173
Depression status .909 0–1 40 .791 0–1 173
Medication status .383 0–1 31 .438 0–1 122
Symptom severity 17.7 2.4–28.5 31 15.2 .2–33.0 132
Episode .551 0–1 13 .614 0–1 60
Time since diagnosis 164.1 1.7–477.6 18 132.2 1.7–477.6 52
Age of depression onset 34.8 15.8–74.1 18 37.9 15.3–74.1 52
Onset (LOD vs. EOD) .530 0–1 7 .582 0–1 27

Test delay Immediate Short delay Long delay

Age 49.2 18.2–92.3 135 44.9 18.5–84.9 88 49.5 19.5–76.5 104
Sex .662 .2–1 127 .679 .2–1 87 .667 .2–1 102
Education 12.6 5.6–17.4 89 12.7 3.9–16.3 53 13.0 5.6–16.5 74
Premorbid IQ 107.9 78.9–123.1 37 109.7 90.6–119.9 20 107.8 78.9–123.1 34
Diagnostic status .873 0–1 139 .777 0–1 93 .889 0–1 108
Depression status .791 0–1 139 .883 0–1 93 .769 0–1 108
Medication status .431 0–1 106 .408 0–1 58 .488 0–1 86
Symptom severity 15.6 .2–32.8 109 15.9 1.5–33.0 69 15.0 1.2–31.2 90
Episode .646 0–1 50 .627 0–1 29 .602 0–1 47
Time since diagnosis 127.5 4.7–352.0 44 152.9 1.7–477.6 24 140.4 1.7–477.6 40
Age of depression onset 38.3 17.6–74.1 44 31.3 15.8–71.3 24 36.8 15.8–64.8 40
Onset (LOD vs. EOD) .560 0–1 19 .496 0–1 11 .534 0–1 19

Stimulus material Words High verbalizable Low verbalizable

Age 46.7 18.2–92.3 190 50.7 19.9–92.3 42 55.0 32.0–76.4 44
Sex .666 .2–1 186 .664 .2–1 40 .663 .2–1 42
Education 12.8 3.9–17.4 119 11.5 6.4–16.2 26 12.2 5.6–15.8 34
Premorbid IQ 108.5 78.9–123.1 48 105.2 78.9–123.1 12 104.9 78.9–119.9 19
Diagnostic status .835 0–1 200 .736 0–1 44 .994 .812–1 44
Depression status .824 0–1 200 .849 0–1 44 .796 0–1 44
Medication status .428 0–1 139 .397 0–1 30 .527 0–1 37
Symptom severity 15.5 .2–33.0 152 16.7 3.1–32.8 30 17.2 1.2–32.8 36
Episode .609 0–1 66 .564 0–1 12 .548 0–1 23
Time since diagnosis 136.0 1.7–477.6 59 63.1 7.1–160.0 7 118.9 4.7–316.8 21
Age of depression onset 37.1 15.3–74.1 59 38.7 23.2–71.3 7 41.4 25.0–64.8 21
Onset (LOD vs. EOD) .572 0–1 28 .517 0–1 5 .561 0–1 13

Valence Neutral Positive Negative

Age 47.9 18.5–92.3 192 36.6 18.2–84.9 72 35.8 18.2–84.9 81
Sex .665 .2–1 186 .724 .3–1 69 .709 .3–1 77
Education 12.7 3.9–17.4 129 13.2 8.1–17.4 27 13.2 8.1–17.4 28
Premorbid IQ 108.7 78.9–123.1 54 104.1 90.6–113.0 8 106.5 90.6–118.4 10
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Table 1 (continued)

Continuous moderator M Range j M Range j M Range j

Diagnostic status .850 0–1 200 .758 0–1 75 .696 0–1 86
Depression status .829 0–1 200 .853 0–1 75 .868 0–1 86
Medication status .440 0–1 150 .436 0–1 42 .417 0–1 44
Symptom severity 15.9 .2–33.0 149 15.4 1.5–29.5 60 14.9 1.5–29.5 69
Episode .635 0–1 70 .600 0–1 14 .560 0–1 15
Time since diagnosis 133.8 1.7–477.6 65 99.3 22.0–230.6 17 99.3 22.0–230.6 17
Age of depression onset 36.2 15.3–74.1 65 28.1 15.3–56.0 17 28.1 15.3–56.0 17
Onset (LOD vs. EOD) .554 0–1 28 1 — 2 1 — 2

Memory outcome Accuracy Discrimination Commission errors

Age 46.6 18.1–92.3 208 41.3 19.4–84.9 32 44.3 18.2–92.3 32
Sex .665 .2–1 186 .718 .5–1 30 .652 .3–1 34
Education 12.7 3.9–17.4 129 13.3 10.2–15.9 19 12.5 8.4–16.0 15
Premorbid IQ 108.7 78.9–123.1 54 108.8 93.5–118.4 14 106.7 95.3–117.0 9
Diagnostic status .850 0–1 200 .713 0–1 32 .699 0–1 38
Depression status .829 0–1 200 .843 0–1 32 .958 0–1 38
Medication status .440 0–1 150 .363 0–1 21 .375 0–1 23
Symptom severity 15.9 .2–33.0 149 15.2 2.4–27.5 27 17.6 7.0–28.5 24
Episode .635 0–1 70 .467 0–1 11 .677 .5–1 4
Time since diagnosis 133.8 1.7–477.6 65 118.1 4.7–477.6 13 140.6 30.7–205.3 12
Age of depression onset 36.2 15.3–74.1 65 28.9 15.8–42.3 13 29.9 18.9–41.8 12
Onset (LOD vs. EOD) .554 0–1 28 0 — 1 — — 0

Memory process Familiarity Recollection

Age 34.2 19.9–47.1 9 35.5 19.9–47.3 10
Sex .685 .571–.813 10 .677 .571–.813 11
Education 14.7 13.8–15.5 4 14.7 13.8–15.5 4
Premorbid IQ 113.6 110.5–118.4 6 114.0 110.5–118.4 7
Diagnostic status .5 0–1 10 .545 0–1 11
Depression status .884 0–1 10 .894 0–1 11
Medication status .536 0–1 6 .459 0–1 7
Symptom severity 13.9 10.3–19.1 9 14.7 10.3–21.6 10
Episode .750 0–1 4 .726 0–1 5
Time since diagnosis 133.3 25.2–241.2 4 133.3 25.2–241.2 4
Age of depression onset 28.0 24.8–35.8 4 28.0 24.8–35.8 4
Onset (LOD vs. EOD) — — 0 — — 0

Publication status Unpublished Published

Age 37.5 18.2–84.9 34 47.4 18.5–92.3 190
Sex .739 .3–1 30 .663 .2–1 190
Education 13.1 10.7–16.0 9 12.7 3.9–17.4 127
Premorbid IQ 113.6 106.0–120.8 6 108.2 78.9–123.1 49
Diagnostic status .518 0–1 37 .867 0–1 199
Depression status .915 0–1 37 .824 0–1 199
Medication status .245 0–.706 16 .463 0–1 150
Symptom severity 15.0 1.5–20.3 27 15.9 .2–33.0 152
Episode .587 .3–1 7 .632 0–1 68
Time since diagnosis 85.3 74.6–95.9 2 133.9 1.7–477.6 65
Age of depression onset 23.3 22.4–24.2 2 36.7 15.3–74.1 65
Onset (LOD vs. EOD) .320 — 1 .578 0–1 28

Recruitment site Community/university setting Patient setting

Age 36.9 18.2–83.3 58 48.3 22.6–76.5 114
Sex .686 .3–1 61 .666 .2–1 109
Education 13.8 8.7–16.5 20 12.1 3.9–16.1 82
Premorbid IQ 113.2 104.1–123.1 9 106.8 78.9–117.0 31
Diagnostic status .450 0–1 69 .975 0–1 114
Depression status .841 0–1 69 .838 0–1 114
Medication status .201 0–1 34 .585 0–1 92
Symptom severity 13.4 1.5–33.0 49 17.5 1.2–31.2 90
Episode .699 .5–1 17 .577 0–1 37

(table continues)
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show that depressed individuals performed worse than controls
across all measures except for familiarity and negatively valenced
stimuli.

Test Type

There was a significant effect of type of memory test, where the
difference between depressed individuals and normal controls
was significantly larger in recall than in recognition (β = −0.17,
p = .002).

Stimulus Material

Group differences were larger for low verbalizable stimuli than
for high verbalizable stimuli (β = −0.17, p = .024). However,
differences were not significant between words and high verbaliz-
able stimuli (β = 0.06, p = .266) or between words and low
verbalizable stimuli (β = −0.10, p = .074).

Memory Outcome

Poorer performance in the depressed group compared to control
was due more to lower accuracy (e.g., hits, items correctly recalled)
than to a greater number of commission errors (e.g., false alarms,
intrusions). While accuracy did not significantly differ from dis-
crimination (β = 0.08, p = .553), and discrimination did not
significantly differ from commission errors (β = 0.13, p = .375),
accuracy did significantly differ from commission errors (β = 0.22,
p = .004). That is, those with depression were more likely to make
errors of omission than errors of commission, indicative of a
conservative response bias.

Valence

The effect of valence was significant.While memory performance
between positive and neutral stimuli did not differ between groups
(β = 0.03, p = .516), memory for negative stimuli was significantly
better than that for both neutral and positive stimuli in depressed
participants relative to controls (β > 0.30, p < .001).

Some evidence suggests that the manner in which events are
encoded (e.g., with reference to the self vs. others) may be an
important factor influencing emotional memory in depression (see
Wisco, 2009, for review). To examine this, we compared memory
performance for positive and negative material in self-referencing
tasks (e.g., “Does this adjective describe me?”) versus other kinds of
tasks where attention at encoding is externally focused (e.g., “Is this
caption compatible with the image?”). Only in self-referencing tasks
(β = 0.71, p < .001) but not externally focused tasks (β = 0.12, p =
.064) did valence moderate the relationship between depression and
memory. As can be seen in the last six rows of Table 2, those with
depression showed worse memory compared to controls for positive
material in self-referencing tasks (g = −0.45), and for both positive
and negative material in externally focused tasks (g = −0.23 and
−0.11, respectively). However, in self-referencing tasks, those with
depression showed superior memory for negative material relative
to controls (g = 0.26).

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

Table 1 (continued)

Continuous moderator M Range j M Range j M Range j

Time since diagnosis 146.0 63.6–330.0 10 110.7 1.7–352.0 40
Age of depression onset 35.1 15.3–56.4 10 38.2 18.9–74.1 40
Onset (LOD vs. EOD) .570 —

a 4 .621 0–1 17

Note. j = number of unique depression-control group comparisons. All continuous moderators are based on information from depression groups. Diagnostic
status = proportion diagnosed with major depressive disorder. Depression status = proportion experiencing current (as opposed to remitted) symptoms of
depression. Episode = proportion with recurrent episodes of depression (as opposed to first-episode depression). Onset = proportion with late-onset depression
(LOD; onset after age∼50) relative to early-onset depression (EOD). Medication= proportion taking medication for depression. If a study only reported Age of
Depression Onset, Time Since Diagnosis was calculated using the mean age (and vice versa).
a Range is not reported because the estimated onset was used in all four studies. That is, the exact proportion of participants with LOD versus EOD could not be
calculated for these studies, so the proportion was estimated using the mean proportion from all other studies that reported data on this variable.

Figure 2
Funnel Plot of Standard Error as a Function of Effect Size
(Standardized Mean Difference Between Depression and Control
Groups)
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Table 2
Task Moderator Analyses

Moderator and levels j k g β 95% CI p R(2)
2 R(3)

2 Q τ(2)2 τ(3)2

Test type (recognition vs. recall) 233 988 — −0.17 [−0.27, −0.06] .002 .058 .007 3504.2* 0.08* 0.11*
Recognition 110 342 −0.24 — [−0.32, −0.16] — — — — — —

Recall 188 646 −0.41 — [−0.47, −0.34] — — — — — —

Recall type (cued vs. free) 186 643 — −0.04 [−0.15, 0.06] .427 .009 .000 2429.9* 0.09* 0.13*
Cued 40 80 −0.37 — [−0.48, −0.25] — — — — — —

Free 173 563 −0.41 — [−0.48, −0.35] — — — — — —

Test delay 217 921 — — — — .000 .004 3238.9* 0.09* 0.10*
Immediate vs. short delay 194 660 — 0.02 [−0.06, 0.09] .679 — — — — —

Immediate vs. long delay 170 644 — 0.01 [−0.04, 0.07] .665 — — — — —

Short delay vs. long delay 168 538 — −0.004 [−0.08, 0.07] .922 — — — — —

Immediate 140 380 −0.38 — [−0.43, −0.31] — — — — — —

Short delay 92 277 −0.35 — [−0.43, −0.28] — — — — — —

Long delay 108 261 −0.36 — [−0.42, −0.30] — — — — — —

Stimili material 229 978 — — — — .000 .044 3482.7* 0.09* 0.10*
Words vs. high verbal 223 898 — 0.06 [−0.05, 0.17] .266 — — — — —

Words vs. low verbal 206 827 — −0.10 [−0.21, 0.01] .074 — — — — —

High vs. low verbal 78 231 — −0.17 [−0.30, −0.03] .024 — — — — —

Verbal words 200 747 −0.36 — [−0.41, −0.30] — — — — — —

Verbal pictures 44 151 −0.29 — [−0.40, −0.19] — — — — — —

Nonverbal 44 80 −0.46 — [−0.57, −0.35] — — — — — —

Valence 232 984 — — — — .071 .186 3470.7* 0.08* 0.09*
Neutral vs. positive 231 815 — 0.03 [−0.06, 0.12] .516 — — — — —

Neutral vs. negative 231 840 — 0.33 [0.23, 0.43] <.001 — — — — —

Positive vs. negative 87 313 — 0.30 [0.17, 0.44] <.001 — — — — —

Neutral 200 671 −0.42 — [−0.47, −0.36] — — — — — —

Positive 75 144 −0.39 — [−0.48, −0.30] — — — — — —

Negative 86 169 −0.08 — [−0.18, 0.01] — — — — — —

Memory outcome 236 995 — — — — .037 .029 3524.9* 0.09* 0.10*
Accuracy vs. discrimination 234 904 — 0.08 [−0.19, 0.36] .553 — — — — —

Accuracy vs. com errors 222 897 — 0.22 [0.08, 0.36] .004 — — — — —

Discrimination vs. com errors 69 189 — 0.13 [−0.16, 0.43] .375 — — — — —

Accuracy 220 806 −0.38 — [−0.45, −0.32] — — — — — —

Discrimination 32 98 −0.30 — [−0.55, −0.05] — — — — — —

Errors 38 91 −0.16 — [−0.30, −0.03] — — — — — —

Memory process (Fam. vs. Rec.) 11 50 — −0.25 [−0.66, 0.15] .274 .146 .000 146.6* 0.07* 0.10
Familiarity 10 23 −0.18 — [−0.45, 0.09] — — — — — —

Recollection 11 27 −0.44 — [−0.79, −0.09] — — — — — —

Publication status (unpub vs. pub) 236 995 — −0.19 [−0.33, −0.06] .008 .000 .050 3524.9* 0.09* 0.10*
Unpublished 37 210 −0.20 — [−0.32, −0.08] — — — — — —

Published 199 785 −0.39 — [−0.45, −0.34] — — — — — —

Valence in self-reference tasks (positive vs.
negative)

34 99 — 0.71 [0.38, 1.04] <.001 .293 0 574.4* 0.03* a

Positive 31 47 −0.45 — [−0.66, −0.24] — — — — — —

Negative 34 52 0.26 — [0.10, 0.43] — — — — — —

Valence in external focus tasks (positive vs.
negative)

57 204 — 0.12 [−0.003, 0.24] .064 .027 .002 718.4* 0.11* 0.06*

Positive 46 92 −0.23 — [−0.35, −0.11] — — — — — —

Negative 56 112 −0.11 — [−0.21, −0.01] — — — — — —

Note. The moderator name is in boldface, the specific comparison between levels is in boldface italics. The first variable in the comparisons serves as the
baseline (e.g., recognition is the baseline). j= number of unique depression-control group comparisons. k= number of effect sizes. g=Hedges’ g. β coefficients
are from metaregression analyses where categorical moderators with two or three levels were dummy coded and entered into the models as predictors. 95% CI
corresponds to the β for moderators or g values for individual levels of moderators. p corresponds to the β for moderators. R(2)

2 = proportion of estimated
heterogeneity explained by the predictors at Level 2. R(3)

2 = proportion of estimated heterogeneity explained by the predictors at Level 3.Q =Q statistic on the
homogeneity of effect sizes. τ(2)2 = heterogeneity of effects due to differences between measures. τ(3)2 = heterogeneity of effect sizes across studies after
controlling for the different types of measures at Level 2. High verbal = high verbalizable stimuli; Low verbal = low verbalizable stimuli; Com errors =
commission errors; Fam.= familiarity; Rec.= recollection; Unpub= unpublished; Pub= published. For the levels of the moderators, j does not necessarily add
up to the total j for the moderator (nor do the percentages add up to 100) because depression and control group performance may be compared on both recall and
recognition, for example, within a single study.
a The three-level model indicated there was not enough variance at Level 3, creating a convergence issue. However, rerunning this analysis with a two-level
model yielded the same result as the three-level model.
* p < .05 for Q and τ2 statistics.
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Nonsignificant Task Moderators

Neither test delay (β< 0.02, p> .665), recall type (β=−0.04, p=
.427), nor memory process (β = −0.25, p = .274) significantly
moderated the relationship between depression and memory.

Participant Moderators

Table 3 presents the moderator analyses for each of the participant
variables.

Age

Age showed a significant linear relationship with effect size (β =
−0.007, p < .001), such that each year of age was associated with an
increase in the depression effect of 0.007 SD units (see Figure 3A).
Adding a quadratic component for age to test for nonlinear effects yielded
a significant result (β = 0.0002, p = .041), indicating that memory
performance in depression decreases from early tomidlife, then improves
somewhat in later life, yet not back to the level observed in young ages.

Education

As shown in Figure 3B, for each additional year of education,
individuals in the depressed group performed 0.05 SD better relative
to controls (p < .001). Since some studies reported very low
estimates for years of education (e.g., Tam & Lam, 2012, in which
the duration of education was reported as 3.9 years in the depression
group), we wanted to ensure these studies were not biasing the
relationship between education and effect size. We conducted an
additional analysis limited to those studies in which depressed
participants had at least 10 years of education. Again, this yielded
a significant effect, β = 0.05, 95% CI [0.01, 0.09], j = 117, k = 465,
p = .009, R(2)

2 = .000 and R(3)
2 = .082.

Diagnostic Status: Formal MDD Diagnosis Versus
Subthreshold Depression

Diagnostic status was found to have a significant effect (β =
−0.30, p< .001): The larger the proportion ofMDD diagnoses in the
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Table 3
Participant Moderator Analyses

Moderator j k β 95% CI P R(2)
2 R(3)

2 Q τ(2)2 τ(3)2

Age (linear) 224 943 −0.007 [−0.01, −0.005] <.0001 .000 .179 3368.9* 0.08* 0.09*
Age (quadratic) — — 0.0002 [0.00001, 0.0003] .041 .000 .200 — 0.08* 0.09*
Sex 220 901 −0.17 [−0.51, 0.17] .324 .002 .000 3289.5* 0.09* 0.11*
Education 136 563 0.05 [0.03, 0.07] <.001 .000 .163 2049.1* 0.08* 0.10*
Premorbid IQ 55 243 0.01 [−0.005, 0.02] .333 .001 .024 841.3* 0.08* 0.07*
Diagnostic status 236 995 −0.30 [−0.40, −0.21] <.001 .000 .134 3524.9* 0.09* 0.09*
Depression status 236 995 −0.06 [−0.18, 0.07] .387 .000 .002 3524.9* 0.09* 0.11*
Matched age 216 911 −0.13 [−0.27, 0.02] .096 .000 .022 3226.7* 0.09* 0.11*
Matched education 177 713 0.06 [−0.11, 0.22] .504 .001 .001 2682.5* 0.10* 0.11*
Medication status 166 661 −0.24 [−0.39, −0.09] .002 .001 .091 2340.7* 0.08* 0.11*
Symptom severity—MADRS 27 115 −0.01 [−0.02, 0.001] .101 .000 .213 307.6* 0.0003 0.05*
Symptom severity—HDRS 83 327 −0.01 [−0.02, 0.0002] .053 .001 .046 972.8* 0.04* 0.09*
Symptom severity—BDI 102 438 −0.01 [−0.02, −0.004] .009 .000 .191 1735.8* 0.18* 0.05*
Symptom severity (HDRS scale) 179 752 −0.01 [−0.02, −0.01] <.001 .000 .097 2683.6* 0.10* 0.07*
Episode (first vs. recurrent) 75 298 −0.03 [−0.32, 0.26] .844 .0003 .0002 1147.7* 0.06* 0.11*
Time since diagnosis 67 296 0.0001 [−0.001, 0.001] .851 .000 .002 1278.3* 0.08* 0.12*
Age of depression onset 67 296 −0.01 [−0.02, −0.01] <.001 .000 .228 1278.3* 0.08* 0.09*
Early- vs. late-onset 29 116 −0.25 [−0.71, 0.21] .301 .005 .057 357.8* 0.01 0.14*
Recruitment site 183 772 −0.36 [−0.46, −0.25] <.001 .004 .269 3068.0* 0.11* 0.08*

Mood-congruency effects (interactions with valence)
Age 221 936 — — — .075 .255 3320.2* 0.08* 0.08*
Age −0.01 [−0.01, −0.003] <.001
Valence 0.33 [0.05, 0.61] .029
Age × Valence −0.001 [−0.01, 0.01] .722

Depression status 232 984 — — — .076 .173 3470.7* 0.08* 0.09*
Depression status −0.08 [−0.21, 0.05] .251
Valence 0.30 [−0.07, 0.66] .153
Depression status × Valence 0.03 [−0.36, 0.41] .901

Diagnostic status 232 984 — — — .083 .256 3470.7* 0.08* 0.08*
Diagnostic status −0.29 [−0.39, −0.19] <.001
Valence 0.18 [0.04, 0.31] .020
Diagnostic status × Valence 0.19 [0.01, 0.40] .071

Note. j = number of studies/clusters. k = number of effect sizes. β coefficients are frommetaregression analyses where continuous moderators were entered in
the models as predictors, or categorical moderators (in the case of matched age and matched education) with two levels were dummy coded and entered in the
models as predictors. 95%CI corresponds to the β for moderators. p corresponds to the β for moderators.R(2)

2= proportion of estimated heterogeneity explained
by the predictors at Level 2. R(3)

2 = proportion of estimated heterogeneity explained by the predictors at Level 3. Q = Q statistic on the homogeneity of effect
sizes. τ(2)2 = heterogeneity of effects due to differences between measures. τ(3)2 = heterogeneity of effect sizes across studies after controlling for the different
types of measures at Level 2. MADRS=Montgomery–Åsberg Depression Rating Scale; HDRS=Hamilton Depression Rating Scale; BDI= Beck Depression
Inventory.
* p < .05.
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depressed sample, the larger the difference between depressed and
control groups (see Figure 3C).

Medication Status

Participants in the depression group who were taking medication
performed significantly worse than those who were not taking medi-
cation, relative to controls (β=−0.24, p= .002; see Figure 3D). To
ensure this effect was not confounded by including individuals
without diagnoses, we conducted an additional analysis only in
those who were diagnosed with MDD. The effect remained
significant, β = −0.23, 95% CI [−0.40 to −0.07], j = 149, k =
583, p = .006, R(2)

2 = .001 and R(3)
2 = .082).

Symptom Severity

The three most widely used inventories to measure depressive
symptom severity in the present sample of studies were the
Montgomery–Åsberg Depression Rating Scale (MADRS), the
Hamilton Depression Rating Scale (HDRS), and the Beck Depres-
sion Inventory (BDI). Higher scores on the BDI (β = −0.013,
p = .009), but not on the MADRS (β = −0.012, p = .101) or HDRS
(β = −0.009, p = .053), were associated with greater memory
deficits in the depressed groups compared to the controls. An
additional analysis was conducted after transforming all severity
scores to the HDRS scale using the formulas described in Heo et al.
(2007; HDRS = −1.58 + 0.86 [MADRS]) and Vittengl et al. (2005;
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Figure 3
Effect Size as a Function of Age (A), Education (B), Diagnostic Status (C), Medication Status (D), Symptom
Severity (E), and Age of Onset (F)

Note. Bubble size corresponds to the sample size of the depression group. Blue = negative stimuli, red = positive and neutral
stimuli. All presented variables significantly moderated the relationship between depression and episodic memory. See the online
article for the color version of this figure.
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HDRS = 0.65 + 0.67 [BDI]).3 This analysis revealed that higher
symptom severity was associated with a larger deficit in depressed
versus control groups (β = −0.13, p < .001; see Figure 3E).

Age of Depression Onset

Later age of onset was associated with significantly larger
differences between depressed individuals and controls (β =
−0.01, p < .001; see Figure 3F).

Recruitment Site

The settings from which participants were recruited did signifi-
cantly moderate the relationship between depression and memory
(β=−0.36, p< .001; see Table 3). While those in depression groups
showed reduced memory relative to controls across the board, these
differences were smaller in groups recruited from community and
university settings, g = −0.17, 95% CI [−0.24 to −0.10] than in
groups recruited from patient settings, g = −0.53, 95% CI [−0.61
to −0.45].

Nonsignificant Participant Moderators

Depression status (β = −0.06, p = .387),4 sex (β = −0.17, p =
.324), premorbid IQ (β = 0.01, p = .333), depressive episode (first
vs. recurrent; β = −0.03, p = .844), late versus early-onset (β =
−0.25, p = .301), time since diagnosis (β = 0.0001, p = .851),
matched age (β = −0.13, p = .096), and matched education (β =
0.06, p = .504) did not significantly influence effect size. Note that
for the analysis of premorbid IQ, only studies that used standardized
measures of IQ were included. One study (Ladegaard et al., 2014)
reported scores on the Danish Adult Reading Test (DART); these
scores were converted using the formula described in Hjorthøj et al.
(2013): IQ = 128.5 − 0.84 × (DART errors).

Publication Status

A concern in meta-analyses is that effect size estimates may be
inflated if unpublished materials are excluded, as effects are often
smaller than those found in published literature. In the current meta-
analysis, 21% of the effect size estimates were from unpublished
material. Our analyses showed that effects from published sources
were in fact larger than those from unpublished sources, g = −0.39
95% CI [−0.45, −0.34] and g =−0.20 [−0.32, −0.08], respectively;
β = −0.19, p = .008; see Table 2.

Unique Predictive Power of Moderators

Ideally, we would be able to explore the unique predictive power
of each moderator variable by simultaneously entering all modera-
tors into a regression equation. Although our sample is relatively
large, not all studies reported information for all moderators.
However, because some moderators were correlated across studies
(correlation tables presented in Supplemental Material, Table S5),
we wanted to investigate whether they were accounting for unique
variance in effect sizes. To avoid overfitting the model and to ensure
sample size was sufficiently large, we only considered moderators
with information reported for>75% of the effect sizes (see Table S4,
Supplemental Material). Each of these moderators (age, diagnostic
status, depression status, symptom severity, publication status, and

recruitment site) was analyzed in a model with the other moderators
with which it was correlated. For the sake of brevity, select results
are presented here, with the statistics for all models presented in
Table S6 (Supplemental Material).

When included in amodel with age, depression status, publication
status, and recruitment site, diagnostic status was no longer a
significant moderator (β = −0.14, p = .122) of the relationship
between depression andmemory (age and recruitment site, however,
remained significant; β = −0.01, p = .002 and β = −0.23, p = .002,
respectively), Diagnostic status likely accounts for shared variance
with other moderators. For instance, patient samples are more
frequently diagnosed with depression relative to community and
university samples. However, diagnostic status and symptom sever-
ity were both significant (β = −0.23, p = .002 and β = −0.02, p =
.015, respectively) when entered into a model with depression status
(β = 0.10, p = .385), suggesting that diagnostic status and symptom
severity account for unique variance in the relationship between
depression and memory performance.

While medication status was only reported for 66.4% of the effect
sizes, a reviewer suggested we assess its unique predictive power
given it was significantly correlated with onset age, episode, and
diagnostic status (see Table S5, Supplemental Material); episode
and diagnostic status may be particularly necessary to examine with
medication status as they can be seen as measures of severity
(though notably, medication status was not found to correlate
with symptom severity). We therefore conducted three additional
models with multiple moderators:

1. Medication status, episode, and diagnostic status.

2. Medication status, episode, diagnostic status, and age of
onset (age of onset was not added to the initial model since
it decreased the number of effect sizes from 255 to 167).

3. Medication status and symptom severity (though these
variables were not correlated, we felt this may be an important
model to examine).

In the first two models, medication status was the only significant
moderator (β = −0.429, p < .001 in Model 1; β = −0.318, p = .033
inModel 2). In the third model, both medication status and symptom
severity were significant (β = −0.237, p = .003 and β = −0.013, p =
.003, respectively).

Valence × Participant Moderator Interactions

Age-related changes in emotional memory are well-documented
in the literature (Reed et al., 2014), but it is unclear whether these
changes are impacted in depression. Furthermore, given our interest
in exploring whether depressive deficits are tied to one’s current
mood state, it is also worth exploring mood-congruency effects in
particular. That is, does memory for emotional material differ as a
function of diagnosis or current symptoms? To investigate these
questions, we conducted additional analyses with age, depression
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3 In cases where articles reported both BDI and MADRS scores, we
transformed both values then took the average.

4 Because those with current symptoms included individuals with and
without diagnoses, we also assessed depression status just in those who were
diagnosed; however, the effect remained nonsignificant, β = −0.14, 95% CI
[−0.27 to −0.002], j = 180, k = 736, p = .052, R(2)

2 = .000, and R(3)
2 = .023.
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status, and diagnostic status with the addition of valence interaction
terms. Because memory did not differ for positive and neutral
valence, we used the dummy-coded variable for negative valence,
with 1 indicating a negative stimulus and 0 indicating a positive or
neutral stimulus. Each model included terms for the participant
moderator (e.g., age), valence, and the Moderator × Valence
interaction. The lower section of Table 3 presents the results of
these analyses. The interactions with age (β = −0.001, p = .722),
depression status (β = 0.03, p = .901), and diagnostic status (β =
0.19, p = .071) were all nonsignificant.

Discussion

MDD is not simply a condition of disordered mood, but rather is
characterized by wide-ranging symptoms that disrupt daily func-
tioning. Particularly important for daily functioning is episodic
memory––the ability to accurately remember personally experi-
enced events. Consistent with previous meta-analyses that have
investigated memory, but not episodic memory specifically (Ahern &
Semkovska, 2017; Bora et al., 2013; Burt et al., 1995; Lee et al., 2012;
McDermott & Ebmeier, 2009; Rock et al., 2014), we found indivi-
duals with depression showed an overall episodic memory deficit
compared to healthy controls, with a Cohen’s d of 0.36—a small to
medium effect. Our large sample of studies and the use of a three-level
model allowed for powerful, novel explorations of task and partici-
pant variables as moderators of the relationship between depression
and memory impairments. We set out to answer four main questions
regarding the nature of these impairments. These are described in
detail below.

Is the Pattern of Episodic Memory Deficits in Depression
Consistent Across the Adult Lifespan?

The finding that participant age predicted greater episodic mem-
ory deficits in depression suggests that depression-related disrup-
tions in memory are not uniform across the adult lifespan, but are in
fact magnified in later years. It should be noted that the addition of a
quadratic component in this analysis was significant, suggesting that
studies with middle-aged participants showed the worst perfor-
mance in depressed groups relative to controls. As can be seen
in Figure 3A, however, there was a paucity of studies with midlife
individuals. Thus, further work is needed to assess this midlife
pattern.
The linear effect of age, however, was quite robust, indicating that

age is a significant moderator of the relationship between depression
and memory. Our results suggest that at age 20, an individual with
depression is expected to perform 0.14 SD below controls; at age 70
the group difference grows to 0.49 SD. As Dotson et al. (2020)
noted, age- and depression-related changes may interact to produce
a sort of “double jeopardy” for cognitive dysfunction. It is therefore
possible that depression accelerates the cognitive declines often
observed in aging. The present findings support this idea and are
consistent with previous research suggesting that memory
impairment is closely linked to functional disability in depressed
older adults (Gallo et al., 2003; Yen et al., 2011).
One possibility for this finding of worse performance with

increased age is that older individuals may have spent a greater
total amount of time in depressive episodes. However, many (Albert
et al., 2018; Bearden et al., 2006; Delaloye et al., 2010; Dresler et al.,

2010) but not all (Behnken et al., 2010) studies have failed to find
correlations between duration of depressive symptoms and memory
performance, consistent with the current meta-analysis. It should be
noted, however, that “time since diagnosis” does not capture the
time spent in depressive episodes, as individuals with depression
may spend time in and out of episodes over the course of many years
(Möller, 2008). At the same time, the extent to which the “time since
diagnosis” measure reflects actual illness duration may be informed
by cohort effects. For instance, as social stigma surrounding mental
health has been lessening in the relatively recent past, it could be that
older adults, relative to their younger counterparts, might underre-
port depressive symptoms or avoid treatment entirely (Conner et al.,
2010). In other words, it could be that at least for some studies, older
adults are potentially underreporting their depressive symptoms
relative to young adults and/or only those older adults with severe
depression are willing to seek treatment, relative to younger adults.
Such cohort effects could contribute, at least in part, to the finding of
lower performance with increasing age.

Another indicator of longer symptom duration is recurrent depres-
sion; however, episode (recurrent vs. first episode) did not signifi-
cantly moderate the relationship between memory and depression,
in samples where all individuals had first-episode depression, g =
−0.46, 95%CI [−0.62,−0.31]; in samples where all individuals had
recurrent depression, g = −0.44, 95% CI [−0.71, −0.17]. It is
possible these effects were obscured by the age of onset effect, in
which later age of onset was associated with significantly worse
memory performance. This age of onset effect seems relevant to the
idea that late-life depression may be an early symptom or risk factor
of dementia (Barnes et al., 2012; Byers et al., 2012; Dotson et al.,
2008, 2010; Saczynski et al., 2010). Depressive symptoms may also
develop in reaction to perceived declines in cognitive functioning
(see Byers & Yaffe, 2011, for review). Longitudinal assessments
with careful consideration of the timing of symptom development
are needed to elucidate this relationship. While we cannot rule out
the possibility that some of the cases of late-onset depression in the
current meta-analysis include individuals with prodromal dementia,
the age of onset effect was reliable across age, suggesting this
explanation is unlikely. Collectively, these results support the idea
that the age at which an individual is diagnosed with depression is
more predictive of memory performance than is symptom duration
or recurrence.

Across age, depression was associated with worse performance
on almost all episodic memory tasks––recall (both free and cued)
and recognition; immediate, short, and long-delayed tests; verbaliz-
able words and pictures and nonverbalizable material; positive and
neutral material; and recollection. Recollection, but not familiarity-
based memory, was significantly affected in depression. These
results support the idea that, like aging, depression has the largest
impacts on cognition under conditions in which demands on
frontally mediated cognitive control processes are high (see
Dotson et al., 2020; Grahek et al., 2019; Snyder, 2013, for reviews),
such as strategic retrieval of source-specifying details and subjective
recollection of episodic information (e.g., temporal, spatial, inter-
nally generated associations; Cohn et al., 2008; Duarte & Dulas,
2020; Duarte et al., 2008; Duarte & Kensinger, 2019).

However, the nonsignificant difference between free and cued
recall tasks challenges this idea: free recall requires self-initiated
reconstructive processes, whereas in cued recall, the cue provides
more environmental support for recovery of the original event
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details (Craik, 1983). It is worth noting, however, the heterogeneity
in the cued recall tasks. In some tasks, like the CVLT, semantic
categories (e.g., fruits, tools) are used as cues. In others, such as
associative memory tasks, participants are given pairs of items, and
one of the items later serves as a retrieval cue for the other; the
semantic similarity between cue and item can vary. This is important
because age-related associative memory impairments are typically
reduced when items are semantically related or can be integrated or
unitized (Ahmad et al., 2015; Badham et al., 2012; Naveh-Benjamin
et al., 2003). However, an analysis comparing these two types of
cued recall tasks showed no significant differences, β = −0.14, 95%
CI [−0.40 to 0.12], j = 38, k = 75, p = .299. While we were not able
to investigate the benefit of unitization in depression due to few
studies reporting such information, this is a question future studies
may wish to explore.
It should be noted that the lack of a significant test delay effect in

our results suggests that depression is associated with episodic
memory impairments as well as impairments in other abilities.
As previously mentioned, delayed retrieval tasks are the optimal
measures for assessing episodic memory. Immediate retrieval tasks
recruit some of the same processes as those used for delayed
retrieval, in addition to other processes, including those governing
executive functioning and processing speed (Casaletto et al., 2017).
Other meta-analyses have shown depression-related deficits in these
domains (Dotson et al., 2020; Snyder, 2013), therefore our findings
are consistent with the idea that depressive deficits are observed in a
variety of cognitive domains.

What Are the Effects of Valence on Episodic
Memory in Depression?

While memory performance for positive and neutral material was
impaired in those with depression relative to controls, this was not
the case with negative stimuli. These findings indicate mood-
congruency effects (Bower, 1981; Marchetti et al., 2018; Van
Vleet et al., 2019), such that material which is consistent with
one’s mood state, or depressive self-schema, is better remembered
than that which is inconsistent (Beck, 1967; Disner et al., 2011).
Some evidence suggests that mood-congruent effects may be more
prevalent in self-referencing tasks (e.g., Bradley et al., 1995;
Romero et al., 2014, 2016) compared to externally focused encod-
ing tasks (see Wisco, 2009, for review). This was supported by the
current findings: Although individuals with depression exhibited
poorer memory than controls for positive material across the two
types of tasks, only in self-referencing tasks were their memory
better than that of controls for negative material. The self-reference
effect has consistently been demonstrated to improve memory
performance, as self-referential processing encourages greater
elaboration that taps into well-established schemas (Klein &
Nelson, 2014; Symons & Johnson, 1997). In individuals with
depression, the self-reference effect is stronger for negative mate-
rial because it is more consistent with their self-schema (LeMoult &
Gotlib, 2019).
It is also worth considering the potential confounding effects of

stimulus traits besides valence. (Bireta et al., 2021) recently sug-
gested that factors such as word length, arousal, and frequency of
use might be responsible for some of the significant results typically
attributed to valence in verbal memory tasks. After equating lists of
positively and negatively valenced words on a host of linguistic

factors, the authors failed to find immediate recall performance
differences between the two stimulus sets in a healthy sample. As for
the present work, 58 of the studies included in the valence analyses
used verbal stimuli. Most, but not all of these studies controlled
for at least word length (53.4%) and frequency of use (55.2%; see
Table S2, Supplemental Material for details), suggesting that our
findings are somewhat robust to stimulus noise. Unfortunately,
information on other word qualities was not commonly provided
in the included studies. Although beyond the scope of this work,
further defining the interaction of depression, valence, and linguistic
factors remains an interesting line of inquiry.

One intriguing question for future studies is whether the so-called
age-related “positivity effect” is minimized in depression. The
positivity effect is illustrated in memory studies when older adults
remember more positive than negative information while younger
adults tend to show the opposite pattern (Carstensen & Mikels,
2005; Mather, 2012; see Reed et al., 2014, for meta-analysis and
review). Older adults engage in emotion regulation strategies to
prioritize processing of positive information; however, when these
regulatory processes are disrupted, the positivity effect in memory is
eliminated (Mather &Knight, 2005). As chronic stressors have been
shown to decrease the ability to use these regulation strategies (see
Knight & Durbin, 2015, for review), it is feasible that depression
later in life may similarly limit their implementation. We were
unable to show that mood congruency was affected by age, how-
ever, this analysis was likely underpowered as a result of only eight
effect sizes associated with negative valence in studies where the
mean age was over 55. Thus, the interaction between age and
depression on episodic emotional memory biases remains unclear
and is a question ripe for future investigation.

Are Depression-Related Memory Deficits Tied to
One’s Current Depressive State?

Given our combined findings of greater episodic memory
impairments in diagnosed MDD than in subthreshold depression
and a nonsignificant difference between those with current and
remitted symptoms, we believe memory deficits are not tied to an
individual’s depressed mood. It is, however, possible that remitted
participants were still depressed relative to controls, as evidenced
by significantly higher severity scores on depression inventories
(see Table S7, Supplemental Material). Though the scores for all
remitted groups were in the range considered “normal” for the
various inventories, questions about these cutoff scores have been
raised (see Romera et al., 2011; Zimmerman et al., 2004, 2012, for
reviews). Furthermore, longitudinal studies have found that epi-
sodic memory impairments persist following recovery from
depressive symptoms (Airaksinen et al., 2006). It is therefore
likely that remission may represent lessening of affective symp-
toms but not cognitive symptoms. Together, these findings sug-
gest episodic memory impairments in depression are independent
of depressed mood.

Consistent with the idea that treated depression may not confer
better episodic memory performance, use of depression medication
was associated with poorer memory performance.While somemeta-
analyses have identified positive effects for certain antidepressants
on hippocampal neurogenesis (Boldrini et al., 2009;Micheli et al., 2018)
and certain memory functions (Prado et al., 2018; Rosenblat et al.,
2015), others have not (Deuschle et al., 2004; Nagane et al., 2014;

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

1200 JAMES ET AL.

https://doi.org/10.1037/bul0000344.supp
https://doi.org/10.1037/bul0000344.supp


Shilyansky et al., 2016). For example, Neu et al. (2005) found that
while depressive symptoms as measured by the HDRS disappeared
after treatment with antidepressants; verbal memory impairments
persisted even after a 6-month remission period. The persistence of
memory difficulties in remitted depression highlights a blind spot
in treatment interventions. To date, most pharmacological treatments
focus only on alleviating mood-related symptoms. Our findings
underscore the necessity for interventions that target both mood
and cognitive symptoms in depression.
Antidepressant medications may sometimes contribute to epi-

sodic memory deficits in depression, perhaps due to anticholinergic
side effects, which have been shown to reduce long-term memory
recall, even in healthy, nondepressed participants (Schmitt et al.,
2001; see Serretti et al., 2010, for review). Indeed, some of the most
commonly reported cognitive side effects of antidepressants include
memory impairments (Popovic et al., 2015). Thus, although the
current meta-analysis cannot address this question directly, it is
possible that memory impairments may be worsened or even
induced following antidepressant use in depression.
We would be remiss if we did not consider other potential

explanations for the negative association between depression medi-
cation use and memory performance. The metaregression approach
is only able to identify associations between variables across studies,
but it is unable to determine causal relationships or directionality. It
is certainly possible that memory disturbances are a particularly
motivating factor for individuals to seek treatment. Relatedly, these
symptoms may contribute to physician’s perceptions of patients’
depression severity, thereby making it more likely for those in-
dividuals who exhibit memory problems to be prescribed medica-
tion for depression. Notably, when assessing the unique predictive
power of moderators, medication remained a significant predictor of
memory deficits in depression when controlling on diagnostic status,
episode, onset age, and symptom severity. That said, the data we
used necessarily represent a snapshot that cannot speak to other
factors relevant to antidepressant treatment. For instance, medica-
tion may have been prescribed when subjects had more severe
symptoms that had lessened by the experiment date. Because we
only had information on present symptom severity available, it was
not possible to additionally test the predictive power of depressive
symptoms pretreatment. Further, the analyses conducted herein
could not consider the specific details of patients’ antidepressant
regimens (e.g., length of treatment, types of medications adminis-
tered, dosage, polypharmacy). Consequently, we do not believe
physicians should change their recommendations for medication
based purely on these results. Although past work has suggested that
acute treatment with antidepressants does not alleviate (nor worsen)
verbal memory deficits in depression, the impact of chronic treat-
ment could be different (Shilyansky et al., 2016). Additional
experimental work over a longer time period is needed to more
precisely define the relationship between depression medication and
memory performance.

Are There Factors That Protect Against Memory
Impairments in Depression?

In the current meta-analysis, higher educational attainment was
associated with less memory impairment. Education is often used as
a proxy for cognitive reserve (Anthony & Lin, 2018; Stern, 2002;
Yochim&Woodhead, 2018). Cognitive reserve can be viewed as an

active process in which the brain attempts to leverage preexisting
cognitive processes or new compensatory techniques to counteract
the effects of pathology (Stern, 2002; Stern et al., 2018). That is, two
individuals with depression may have similar pathology (e.g.,
reduced hippocampal volume), but the individual with higher
cognitive reserve will show fewer cognitive deficits than the one
with lower cognitive reserve (Barulli & Stern, 2013).

Similar moderating effects of cognitive reserve have been re-
ported in previous studies (Murphy&O’Leary, 2010; Venezia et al.,
2018) and in systematic reviews andmeta-analyses (Lee et al., 2012;
Opdebeeck et al., 2015), with differences betweenMDD and control
groups diminishing with higher levels of reserve. Similar effects
have also been reported in subthreshold depression (McLaren et al.,
2015). The protective effects of cognitive reserve have been linked
to cognitive networks being (a) more efficient, in that less activation
is needed to perform at a similar level as less efficient networks, and
(b) having a higher capacity, in that networks can ramp up activation
to a higher level in response to increasing task difficulty (Barulli &
Stern, 2013; Cabeza et al., 2018). Although IQ correlates with
education (see Ritchie & Tucker-Drob, 2018, for review), we did not
find IQ to have the same moderating effect as education on memory
performance in depression. However, fewer studies reported infor-
mation about IQ (54 vs. 136 that reported years of education), likely
limiting our ability to detect robust effects. More consistent report-
ing of IQ estimates in future studies is needed. Furthermore, a
number of different tests were used to measure IQ. Some, like the
National Adult Reading Test, simply measure reading ability, while
others like the Wechsler Adult Intelligence Scale measure verbal
and nonverbal abilities. The variety of tests, in combination with the
relatively small-sample size, was a major limitation of this analysis.

It should be noted that correlates of education such as socioeco-
nomic status (SES), occupation, health-care access, diet, lifestyle
factors, etc. could also moderate the relationship between depression
and memory impairments. Though the studies included in the
current meta-analysis did not provide sufficient detail for us to
explore these factors, future research should investigate how they
may interactively serve as protective or harmful influences on
memory impairments. For example, high education could buffer
the impact of poor diet on memory, while low education and poor
access to health care could magnify impairments.

Limitations

Like other meta-analyses, some of our results may have been
influenced by publication bias and outcome reporting bias (Dwan
et al., 2013; John et al., 2012), however, analysis on the funnel plot
did not reveal significant evidence for publication bias in the current
sample. Selection bias in participant samples is another potential
concern, in that individuals selected for depression groups may
differ in substantial ways from the population. One concern in
particular is that individuals with higher levels of depressive symp-
tomology might elect to not participate in studies but might once
remitted; this effect would then reduce the effect sizes. Additionally,
the majority of the records included in this work were published in
English. Because depression etiology and expression are known to
vary based on cultural and social factors (Chentsova-Dutton et al.,
2014; Juhasz et al., 2012), it is possible that our results are not
entirely generalizable to cultures where English is less dominant.
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Nonetheless, we hope that by including reports from a wide range of
countries we were able to mitigate this issue to some extent.
We were unable to determine whether the quadratic effect of age

is indicative of a true dip in memory performance in midlife
depression, or if the trend is simply attributable to fewer studies
with middle-aged individuals. An additional limitation for the age
analysis is that the included studies varied greatly in the age ranges
of their samples. For example, while some recruited only young or
older adults, others recruited participants across the adult lifespan.
By using the mean age of the depressed groups as we did in the
current meta-analysis, those studies with wider age range tended to
have mean ages that fell into the midlife range (e.g., in Sheline et
al., 1999, age range = 23–86, Mage = 52.8). More studies with
middle-age and older adults, particularly those that assess emo-
tional memory, are needed to address outstanding questions
regarding interactive influences of age and depression on episodic
memory.
A limitation in our analyses of participant moderators is that a

number of these variables were defined as the proportion of in-
dividuals in the samples with particular characteristics (e.g., the
proportion of females, the proportion taking medication for depres-
sion). To explore, say, sex effects, ideally one would have memory
performance means for females and for males. However, it is not
common practice for researchers to report performance estimates in
this manner unless sex differences are an explicit focus on the study.
Additionally, some of our moderators may have not fully captured
informative details about the variables. For example, our education
moderator represented duration of schooling, which may be less
informative than the quality of educational attainment (see Jones
et al., 2011, for review). Lastly, while we explored the effects of
pharmacological treatment, we were unable to analyze specific
classes of antidepressants, polypharmacy, or whether therapy or
other nonpharmacological interventions moderate the relationship
between depression and memory due to insufficient data.
Potential confounds identified in Table 1 must be taken into

consideration. For example, diagnostic status and medication
status—variables shown to significantly influence memory perfor-
mance in depression groups—were much lower in unpublished
studies than in published studies and in community/university
settings than in patient settings. This is perhaps unsurprising given
that most unpublished studies were theses and dissertations that used
convenience samples of university students who were more likely to
be undiagnosed and thus unmedicated compared to patient samples.
It is certainly possible that the differences in unpublished versus
published studies and in community/university versus patient sam-
ples were driven by diagnostic and medication status variables.
The limitations for laboratory tasks to predict everyday memory

functioning (Salthouse, 2012) must also be acknowledged. While
we have provided some evidence of memory disruptions in depres-
sion, the real-world implications of these disruptions are beyond the
scope of the current meta-analysis but are certainly worthy of future
investigations. Another drawback, as mentioned in the Results, is
that we were limited in our ability to simultaneously investigate sets
of moderator variables. Finally, given the cross-sectional nature of
the data included in the current meta-analysis, in addition to the
limitations of the metaregression approach to determine direction-
ality, we are unable to draw conclusions about the causal links
between depression and memory impairments.

Conclusions

Depression has long been recognized as a burdensome mood
disorder but only recently have researchers begun appreciating the
full toll depression takes on a wide range of cognitive functions.
Until now, major questions regarding episodic memory impairments
across different types of tasks and materials, as well as the influence
of demographic and other participant-related variables, have re-
mained unresolved. We believe our meta-analysis has helped to
clarify and paint a more comprehensive picture of the memory
disruptions in depression. Based on 995 effect sizes from 205
studies with 236 unique depressed-control group comparisons,
we definitively show clear evidence of depression-related deficits
in episodic memory across the adult lifespan. These deficits were
most pronounced in older age, in diagnosed MDD, in those taking
medication for depression, and in those with fewer years of educa-
tion. Depression status did not influence depressive memory def-
icits. Memory for positive and neutral material was particularly
impacted in depression, while memory for negative material was
not. Educational attainment was associated with lower levels of
depressive deficits in memory.

We believe our meta-analysis provides a much-needed update to
the literature on episodic memory in depression, providing consid-
erable evidence for what is and is not impaired, and what factors
moderate those impairments. While some questions were beyond
what wewere able to investigate, we hope our meta-analysis inspires
continued investigations of the challenges faced by those with
depression to inform novel treatments that can target the cognitive
symptoms, in addition to hallmark affective symptoms, that cause
severe disruptions in everyday life.
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*Botelho de Oliveira, S., Flórez, R. N., & Caballero, D. A. (2012). Consistent
declarative memory with depressive symptomatology. Revista Colombiana de
Psiquiatría, 41(4), 881–899. https://doi.org/10.1016/S0034-7450(14)60053-6

Bower, G. H. (1981). Mood and memory. American Psychologist, 36(2),
129–148. https://doi.org/10.1037/0003-066X.36.2.129

*Bradley, B. P., Mogg, K., & Williams, R. (1995). Implicit and explicit
memory for emotion-congruent information in clinical depression and
anxiety. Behaviour Research and Therapy, 33(7), 755–770. https://
doi.org/10.1016/0005-7967(95)00029-W

Braver, T. S. (2012). The variable nature of cognitive control: A dual
mechanisms framework. Trends in Cognitive Sciences, 16(2), 106–113.
https://doi.org/10.1016/j.tics.2011.12.010

*Brébion, G., Smith, M. J., & Widlocher, D. (1997). Discrimination and
response bias in memory: Effects of depression severity and psychomotor
retardation. Psychiatry Research, 70(2), 95–103. https://doi.org/10.1016/
S0165-1781(97)03098-9

*Bremner, J. D., Vythilingam,M., Vermetten, E., Vaccarino, V., & Charney,
D. S. (2004). Deficits in hippocampal and anterior cingulate functioning
during verbal declarative memory encoding in midlife major depression.
The American Journal of Psychiatry, 161(4), 637–645. https://doi.org/10
.1176/appi.ajp.161.4.637

*Bruno, D., Nierenberg, J., Cooper, T. B., Marmar, C. R., Zetterberg, H.,
Blennow, K., Hashimoto, K., & Pomara, N. (2017). The recency ratio is
associated with reduced CSF glutamate in late-life depression. Neurobi-
ology of Learning and Memory, 141, 14–18. https://doi.org/10.1016/j.nlm
.2017.03.011

Burt, D. B., Zembar, M. J., & Niederehe, G. (1995). Depression and memory
impairment: A meta-analysis of the association, its pattern, and specificity.
Psychological Bulletin, 117(2), 285–305. https://doi.org/10.1037/0033-
2909.117.2.285

Butters, M. A., Young, J. B., Lopez, O., Aizenstein, H. J., Mulsant, B. H.,
Reynolds, C. F., III, DeKosky, S. T., & Becker, J. T. (2008). Pathways
linking late-life depression to persistent cognitive impairment and demen-
tia. Dialogues in Clinical Neuroscience, 10(3), 345–357. https://doi.org/
10.31887/DCNS.2008.10.3/mabutters

Byers, A. L., Covinsky, K. E., Barnes, D. E., & Yaffe, K. (2012). Dysthymia
and depression increase risk of dementia and mortality among older
veterans. The American Journal of Geriatric Psychiatry, 20(8), 664–
672. https://doi.org/10.1097/JGP.0b013e31822001c1

Byers, A. L., & Yaffe, K. (2011). Depression and risk of developing
dementia. Nature Reviews. Neurology, 7(6), 323–331. https://doi.org/10
.1038/nrneurol.2011.60

Cabeza, R., Albert, M., Belleville, S., Craik, F. I. M., Duarte, A., Grady, C. L.,
Lindenberger, U., Nyberg, L., Park, D. C., Reuter-Lorenz, P. A., Rugg,
M. D., Steffener, J., & Rajah, M. N. (2018). Maintenance, reserve and
compensation: The cognitive neuroscience of healthy ageing. Nature
Reviews Neuroscience, 19(11), 701–710. https://doi.org/10.1038/s41583-
018-0068-2

*Callahan, B. L., Laforce, R., Jr., Dugas, M., & Hudon, C. (2017). Memory
for emotional images differs according to the presence of depressive
symptoms in individuals at risk for dementia. International Psychoger-
iatrics, 29(4), 673–685. https://doi.org/10.1017/S1041610216002179

Cambridge, O. R., Knight, M. J., Mills, N., & Baune, B. T. (2018). The
clinical relationship between cognitive impairment and psychosocial
functioning in major depressive disorder: A systematic review. Psychiatry
Research, 269, 157–171. https://doi.org/10.1016/j.psychres.2018.08.033

Campbell, K. L., Grady, C. L., Ng, C., & Hasher, L. (2012). Age differences
in the frontoparietal cognitive control network: Implications for distracti-
bility. Neuropsychologia, 50(9), 2212–2223. https://doi.org/10.1016/j.ne
uropsychologia.2012.05.025

Cao, X., Liu, Z., Xu, C., Li, J., Gao, Q., Sun, N., Xu, Y., Ren, Y., Yang, C., &
Zhang, K. (2012). Disrupted resting-state functional connectivity of the
hippocampus in medication-naïve patients with major depressive disorder.
Journal of Affective Disorders, 141(2–3), 194–203. https://doi.org/10
.1016/j.jad.2012.03.002

Carstensen, L. L., & Mikels, J. A. (2005). At the intersection of emotion and
cognition—Aging and the positivity effect. Current Directions in

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

1204 JAMES ET AL.

https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1016/j.jad.2009.07.010
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1176/appi.ajp.158.10.1612
https://doi.org/10.1016/S0079-7421(07)48005-7
https://doi.org/10.1016/S0079-7421(07)48005-7
https://doi.org/10.1016/S0079-7421(07)48005-7
https://doi.org/10.1017/S0033291717000113
https://doi.org/10.1017/S0033291717000113
https://doi.org/10.1017/S0033291717000113
https://doi.org/10.1159/000501024
https://doi.org/10.1159/000501024
https://doi.org/10.1159/000501024
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1097/01.JGP.0000203130.45421.69
https://doi.org/10.1111/acps.12652
https://doi.org/10.1111/acps.12652
https://doi.org/10.1111/acps.12652
https://doi.org/10.1037/cep0000239
https://doi.org/10.1037/cep0000239
https://doi.org/10.1080/13607860802534583
https://doi.org/10.1080/13607860802534583
https://doi.org/10.1097/NMD.0b013e318266ba14
https://doi.org/10.1097/NMD.0b013e318266ba14
https://doi.org/10.1097/NMD.0b013e318266ba14
https://doi.org/10.1038/npp.2009.75
https://doi.org/10.1038/npp.2009.75
https://doi.org/10.1038/npp.2009.75
https://doi.org/10.1038/npp.2009.75
https://doi.org/10.1017/S0033291712002085
https://doi.org/10.1017/S0033291712002085
https://doi.org/10.1017/S0033291712002085
https://doi.org/10.1016/S0034-7450(14)60053-6
https://doi.org/10.1016/S0034-7450(14)60053-6
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1016/0005-7967(95)00029-W
https://doi.org/10.1016/0005-7967(95)00029-W
https://doi.org/10.1016/0005-7967(95)00029-W
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/j.tics.2011.12.010
https://doi.org/10.1016/S0165-1781(97)03098-9
https://doi.org/10.1016/S0165-1781(97)03098-9
https://doi.org/10.1016/S0165-1781(97)03098-9
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1176/appi.ajp.161.4.637
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1016/j.nlm.2017.03.011
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.1037/0033-2909.117.2.285
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.31887/DCNS.2008.10.3/mabutters
https://doi.org/10.1097/JGP.0b013e31822001c1
https://doi.org/10.1097/JGP.0b013e31822001c1
https://doi.org/10.1097/JGP.0b013e31822001c1
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1038/s41583-018-0068-2
https://doi.org/10.1038/s41583-018-0068-2
https://doi.org/10.1038/s41583-018-0068-2
https://doi.org/10.1017/S1041610216002179
https://doi.org/10.1017/S1041610216002179
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.psychres.2018.08.033
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.neuropsychologia.2012.05.025
https://doi.org/10.1016/j.jad.2012.03.002
https://doi.org/10.1016/j.jad.2012.03.002
https://doi.org/10.1016/j.jad.2012.03.002
https://doi.org/10.1016/j.jad.2012.03.002
https://doi.org/10.1016/j.jad.2012.03.002
https://doi.org/10.1016/j.jad.2012.03.002


Psychological Science, 14(3), 117–121. https://doi.org/10.1111/j.0963-
7214.2005.00348.x

Casaletto, K. B., Marx, G., Dutt, S., Neuhaus, J., Saloner, R., Kritikos, L.,
Miller, B., & Kramer, J. H. (2017). Is “Learning” episodic memory?
Distinct cognitive and neuroanatomic correlates of immediate recall
during learning trials in neurologically normal aging and neurodegenera-
tive cohorts. Neuropsychologia, 102, 19–28. https://doi.org/10.1016/j.ne
uropsychologia.2017.05.021

Caspi, A., Houts, R. M., Belsky, D. W., Goldman-Mellor, S. J., Harrington,
H., Israel, S., Meier, M. H., Ramrakha, S., Shalev, I., Poulton, R., &
Moffitt, T. E. (2014). The p factor: One general psychopathology factor in
the structure of psychiatric disorders? Clinical Psychological Science,
2(2), 119–137. https://doi.org/10.1177/2167702613497473

*Cerny, B. M., Stange, J. P., Kling, L. R., Hamlat, E. J., O’Donnell, L. A.,
Deveney, C., & Langenecker, S. A. (2019). Self-reported affective biases,
but not all affective performance biases, are present in depression remis-
sion. British Journal of Clinical Psychology, 58(3), 274–288. https://
doi.org/10.1111/bjc.12217

*Channon, S., Baker, J. E., & Robertson, M. M. (1993). Effects of structure
and clustering on recall and recognition memory in clinical depression.
Journal of Abnormal Psychology, 102(2), 323–326. https://doi.org/10
.1037/0021-843X.102.2.323

Channon, S., & Green, P. S. (1999). Executive function in depression: The
role of performance strategies in aiding depressed and non-depressed
participants. Journal of Neurology, Neurosurgery, and Psychiatry, 66(2),
162–171. https://doi.org/10.1136/jnnp.66.2.162

Chapman, S. B., Gamino, J. F., Cook, L. G., Hanten, G., Li, X., & Levin,
H. S. (2006). Impaired discourse gist and working memory in children
after brain injury. Brain and Language, 97(2), 178–188. https://doi.org/10
.1016/j.bandl.2005.10.002

Chentsova-Dutton, Y. E., Ryder, A. G., & Tsai, J. (2014). Understanding
depression across cultural contexts. In I. H. Gotlib & C. L. Hammen
(Eds.), Handbook of depression (pp. 337–354). Guilford Press.

Cheung, M. W. (2014). Modeling dependent effect sizes with three-level
meta-analyses: A structural equation modeling approach. Psychological
Methods, 19(2), 211–229. https://doi.org/10.1037/a0032968

*Chu, C. S., Sun, I. W., Begum, A., Liu, S. I., Chang, C. J., Chiu, W. C.,
Chen, C.-H., Tang, H.-S., Yang, C.-L., Lin, Y.-C., Chiu, C.-C., & Stewart,
R. (2017). The association between subjective memory complaint and
objective cognitive function in older people with previous major depres-
sion.PLOSONE, 12(3), Article e0173027. https://doi.org/10.1371/journal
.pone.0173027

*Clark, L., Sarna, A., & Goodwin, G. M. (2005). Impairment of executive
function but not memory in first-degree relatives of patients with bipolar I
disorder and in euthymic patients with unipolar depression. The American
Journal of Psychiatry, 162(10), 1980–1982. https://doi.org/10.1176/appi
.ajp.162.10.1980

*Cláudio, V., Noronha, M., & Balola, M. F. (2014). Directed forgetting in
major depression. Revista de Psicopatología y Psicología Clínica, 19(2),
105–115. https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306

Cohn, M., Emrich, S. M., & Moscovitch, M. (2008). Age-related deficits in
associative memory: The influence of impaired strategic retrieval. Psy-
chology and Aging, 23(1), 93–103. https://doi.org/10.1037/0882-7974.23
.1.93

*Colby, C. A. (1982). Memory deficit in moderately depressed university
students (Publication No. NK52956) [Doctoral dissertation, University of
Western Ontario].

Coles, N. A., Larsen, J. T., & Lench, H. C. (2019). A meta-analysis of the
facial feedback literature: Effects of facial feedback on emotional experi-
ence are small and variable. Psychological Bulletin, 145(6), 610–651.
https://doi.org/10.1037/bul0000194

Conner, K. O., Copeland, V. C., Grote, N. K., Koeske, G., Rosen, D.,
Reynolds, C. F., III, & Brown, C. (2010). Mental health treatment seeking
among older adults with depression: The impact of stigma and race. The

American Journal of Geriatric Psychiatry, 18(6), 531–543. https://
doi.org/10.1097/JGP.0b013e3181cc0366

*Constant, E. L., Adam, S., Gillain, B., Lambert, M., Masquelier, E., &
Seron, X. (2011). Cognitive deficits in patients with chronic fatigue
syndrome compared to those with major depressive disorder and healthy
controls. Clinical Neurology and Neurosurgery, 113(4), 295–302. https://
doi.org/10.1016/j.clineuro.2010.12.002

*Contador, I., Fernandez-Calvo, B., Cacho, J., Ramos, F., & Lopez-Rolon,
A. (2010). Nonverbal memory tasks in early differential diagnosis of
Alzheimer’s disease and unipolar depression. Applied Neuropsychology,
17(4), 251–261. https://doi.org/10.1080/09084282.2010.525098

*Contador-Castillo, I., Fernández-Calvo, B., Cacho-Gutiérrez, L. J., Ramos-
Campos, F., & Hernández-Martín, L. (2009). Depression in Alzheimer
type-dementia: Is there any effect on memory performance. Revista de
Neurología, 49(10), 505–510. https://doi.org/10.33588/rn.4910.2009130

*Corrêa, M. S., Balardin, J. B., Caldieraro, M. A., Fleck, M. P., Argimon,
I., Luz, C., & Bromberg, E. (2012). Contextual recognition memory
deficits in major depression are suppressed by cognitive support at
encoding. Biological Psychology, 89(2), 293–299. https://doi.org/10
.1016/j.biopsycho.2011.11.001

*Cottencin, O., Gruat, G., Thomas, P., Devos, P., Goudemand, M., &
Consoli, S. M. (2008). Directed forgetting in depression. Journal of the
International Neuropsychological Society, 14(5), 895–899. https://
doi.org/10.1017/S1355617708081186

Craik, F. I., & Rose, N. S. (2012). Memory encoding and aging: A
neurocognitive perspective. Neuroscience and Biobehavioral Reviews,
36(7), 1729–1739. https://doi.org/10.1016/j.neubiorev.2011.11.007

Craik, F. I. M. (1983). On the transfer of information from temporary to
permanent memory. Philosophical Transactions of the Royal Society of
London. Series B, Biological Sciences, 302(1110), 341–359. https://
doi.org/10.1098/rstb.1983.0059

*Croisile, B., Astier, J. L., Beaumont, C., & Mollion, H. (2011). The 5-word
test in 37 depressed patients compared with 36 normal controls and 35
patients with mild Alzheimer’s disease [Evaluation de la memoire au
moyen du Test des 5 mots chez 37 depressifs compares a 36 temoins et 35
patients ayant une forme legere de maladie d’Alzheimer]. Encephale,
37(2), 127–132. https://doi.org/10.1016/j.encep.2010.10.003

*Crowson, J. J., Jr. (1997). Self-focus, viewing preference, and memory
valence in depression (Publication No. 9827506) [Doctoral dissertation,
University of Kansas].

Cuijpers, P., & Smit, F. (2004). Subthreshold depression as a risk indicator
for major depressive disorder: A systematic review of prospective studies.
Acta Psychiatrica Scandinavica, 109(5), 325–331. https://doi.org/10
.1111/j.1600-0447.2004.00301.x

Danckert, S. L., & Craik, F. I. (2013). Does aging affect recall more than
recognition memory? Psychology and Aging, 28(4), 902–909. https://
doi.org/10.1037/a0033263

*Daniel, B. D., Montali, A., Gerra, M. L., Innamorati, M., Girardi, P.,
Pompili, M., & Amore, M. (2013). Cognitive impairment and its associa-
tions with the path of illness in affective disorders: A comparison between
patients with bipolar and unipolar depression in remission. Journal of
Psychiatric Practice, 19(4), 275–287. https://doi.org/10.1097/01.pra
.0000432597.79019.e2

*Danion, J. M., Kauffmann-Muller, F., Grangé, D., Zimmermann, M. A., &
Greth, P. (1995). Affective valence of words, explicit and implicit memory
in clinical depression. Journal of Affective Disorders, 34(3), 227–234.
https://doi.org/10.1016/0165-0327(95)00021-E

*Dannehl, K., Rief, W., & Euteneuer, F. (2019). Effects of cognitive
behavioural therapy on verbal learning and memory in major depression:
Results of a randomized controlled trial. Clinical Psychology & Psycho-
therapy, 26(3), 291–297. https://doi.org/10.1002/cpp.2350

de Flores, R., La Joie, R., & Chételat, G. (2015). Structural imaging of
hippocampal subfields in healthy aging and Alzheimer’s disease. Neuro-
science, 309, 29–50. https://doi.org/10.1016/j.neuroscience.2015.08.033

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

DEPRESSION AND EPISODIC MEMORY 1205

https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1111/j.0963-7214.2005.00348.x
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1016/j.neuropsychologia.2017.05.021
https://doi.org/10.1177/2167702613497473
https://doi.org/10.1177/2167702613497473
https://doi.org/10.1111/bjc.12217
https://doi.org/10.1111/bjc.12217
https://doi.org/10.1111/bjc.12217
https://doi.org/10.1111/bjc.12217
https://doi.org/10.1037/0021-843X.102.2.323
https://doi.org/10.1037/0021-843X.102.2.323
https://doi.org/10.1037/0021-843X.102.2.323
https://doi.org/10.1037/0021-843X.102.2.323
https://doi.org/10.1037/0021-843X.102.2.323
https://doi.org/10.1136/jnnp.66.2.162
https://doi.org/10.1136/jnnp.66.2.162
https://doi.org/10.1136/jnnp.66.2.162
https://doi.org/10.1136/jnnp.66.2.162
https://doi.org/10.1136/jnnp.66.2.162
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1016/j.bandl.2005.10.002
https://doi.org/10.1037/a0032968
https://doi.org/10.1037/a0032968
https://doi.org/10.1371/journal.pone.0173027
https://doi.org/10.1371/journal.pone.0173027
https://doi.org/10.1371/journal.pone.0173027
https://doi.org/10.1371/journal.pone.0173027
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.1176/appi.ajp.162.10.1980
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.5944/rppc.vol.19.num.2.2014.1306
https://doi.org/10.1037/0882-7974.23.1.93
https://doi.org/10.1037/0882-7974.23.1.93
https://doi.org/10.1037/0882-7974.23.1.93
https://doi.org/10.1037/0882-7974.23.1.93
https://doi.org/10.1037/0882-7974.23.1.93
https://doi.org/10.1037/bul0000194
https://doi.org/10.1037/bul0000194
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1016/j.clineuro.2010.12.002
https://doi.org/10.1080/09084282.2010.525098
https://doi.org/10.1080/09084282.2010.525098
https://doi.org/10.1080/09084282.2010.525098
https://doi.org/10.1080/09084282.2010.525098
https://doi.org/10.33588/rn.4910.2009130
https://doi.org/10.33588/rn.4910.2009130
https://doi.org/10.33588/rn.4910.2009130
https://doi.org/10.33588/rn.4910.2009130
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1016/j.biopsycho.2011.11.001
https://doi.org/10.1017/S1355617708081186
https://doi.org/10.1017/S1355617708081186
https://doi.org/10.1017/S1355617708081186
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1016/j.neubiorev.2011.11.007
https://doi.org/10.1098/rstb.1983.0059
https://doi.org/10.1098/rstb.1983.0059
https://doi.org/10.1098/rstb.1983.0059
https://doi.org/10.1098/rstb.1983.0059
https://doi.org/10.1098/rstb.1983.0059
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1016/j.encep.2010.10.003
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1037/a0033263
https://doi.org/10.1037/a0033263
https://doi.org/10.1037/a0033263
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1097/01.pra.0000432597.79019.e2
https://doi.org/10.1016/0165-0327(95)00021-E
https://doi.org/10.1016/0165-0327(95)00021-E
https://doi.org/10.1002/cpp.2350
https://doi.org/10.1002/cpp.2350
https://doi.org/10.1002/cpp.2350
https://doi.org/10.1016/j.neuroscience.2015.08.033
https://doi.org/10.1016/j.neuroscience.2015.08.033
https://doi.org/10.1016/j.neuroscience.2015.08.033
https://doi.org/10.1016/j.neuroscience.2015.08.033
https://doi.org/10.1016/j.neuroscience.2015.08.033
https://doi.org/10.1016/j.neuroscience.2015.08.033


*Degl’Innocenti, A., & Bäckman, L. (1999). Source memory in major
depression. Journal of Affective Disorders, 54(1–2), 205–209. https://
doi.org/10.1016/S0165-0327(98)00167-0

*Delaloye, C., Baudois, S., de Bilbao, F., Dubois Remund, C., Hofer, F.,
Lamon, M., Ragno Paquier, C., Weber, K., Herrmann, F. R., Giardini, U.,
& Giannakopoulos, P. (2008). Cognitive impairment in late-onset depres-
sion. Limited to a decrement in information processing resources? Euro-
pean Neurology, 60(3), 149–154. https://doi.org/10.1159/000144086

*Delaloye, C., Moy, G., de Bilbao, F., Baudois, S., Weber, K., Hofer, F.,
Paquier, C. R., Donati, A., Canuto, A., Giardini, U., von Gunten, A.,
Stancu, R. I., Lazeyras, F., Millet, P., Scheltens, P., Giannakopoulos, P., &
Gold, G. (2010). Neuroanatomical and neuropsychological features of
elderly euthymic depressed patients with early- and late-onset. Journal of
the Neurological Sciences, 299(1–2), 19–23. https://doi.org/10.1016/j.jns
.2010.08.046

*Delgado, V. B., Kapczinski, F., & Chaves, M. L. (2012). Memory mood
congruency phenomenon in bipolar I disorder and major depression
disorder patients. Brazilian Journal of Medical and Biological Research,
45(9), 856–861. https://doi.org/10.1590/S0100-879X2012007500098

Delis, D. C., Kramer, J. H., Kaplan, E., & Ober, B. A. (2000). California
Verbal Learning Test—Second edition. Adult version. Manual.
Psychological Corporation.

*Denny, E. B., & Hunt, R. R. (1992). Affective valence and memory in
depression: Dissociation of recall and fragment completion. Journal of
Abnormal Psychology, 101(3), 575–580. https://doi.org/10.1037/0021-
843X.101.3.575

Deuschle, M., Kniest, A., Niemann, H., Erb-Bies, M., Colla, N., Hamann, B.,
& Heuser, I. (2004). Impaired declarative memory in depressed patients is
slow to recover: Clinical experience. Pharmacopsychiatry, 37(4), 147–
151. https://doi.org/10.1055/s-2004-827168

*DeVille, D. C., Kerr, K. L., Avery, J. A., Burrows, K., Bodurka, J.,
Feinstein, J. S., Khalsa, S. S., Paulus, M. P., & Simmons, W. K.
(2018). The neural bases of interoceptive encoding and recall in healthy
adults and adults with depression. Biological Psychiatry: Cognitive
Neuroscience and Neuroimaging, 3(6), 546–554. https://doi.org/10
.1016/j.bpsc.2018.03.010

*Dietsche, B., Backes, H., Stratmann, M., Konrad, C., Kircher, T., & Krug,
A. (2014). Altered neural function during episodic memory encoding and
retrieval in major depression. Human Brain Mapping, 35(9), 4293–4302.
https://doi.org/10.1002/hbm.22475

*Dillon, D. G., Dobbins, I. G., & Pizzagalli, D. A. (2014). Weak reward
source memory in depression reflects blunted activation of VTA/SN and
parahippocampus. Social Cognitive and Affective Neuroscience, 9(10),
1576–1583. https://doi.org/10.1093/scan/nst155

Disner, S. G., Beevers, C. G., Haigh, E. A., & Beck, A. T. (2011). Neural
mechanisms of the cognitive model of depression. Nature Reviews
Neuroscience, 12(8), 467–477. https://doi.org/10.1038/nrn3027

*Dömötör, E., Sarosi, A., Balogh, G., Szekely, A., Hejjas, K., Sasvari-
Szekely, M., & Faludi, G. (2007). Association of neurocognitive
endophenotype and STin2 polymorphism in major depressive disorder
[Neurokognitiv endofenotipus es STin2 polimorfizmus asszociacio vizs-
galata major depresszioban]. Neuropsychopharmacologia Hungarica,
9(2), 53–62. https://www.ncbi.nlm.nih.gov/pubmed/17970527

Dotson, V. M., Beydoun, M. A., & Zonderman, A. B. (2010). Recurrent
depressive symptoms and the incidence of dementia and mild cognitive
impairment. Neurology, 75(1), 27–34. https://doi.org/10.1212/WNL
.0b013e3181e62124

Dotson, V. M., McClintock, S. M., Verhaeghen, P., Kim, J. U., Draheim,
A. A., Syzmkowicz, S. M., Gradone, A. M., Bogoian, H. R., & Wit, L.
(2020). Depression and cognitive control across the lifespan: A systematic
review and meta-analysis. Neuropsychology Review, 30(4), 461–476.
https://doi.org/10.1007/s11065-020-09436-6

Dotson, V. M., Resnick, S. M., & Zonderman, A. B. (2008). Differential
association of concurrent, baseline, and average depressive symptoms

with cognitive decline in older adults. The American Journal of Geriatric
Psychiatry, 16(4), 318–330. https://doi.org/10.1097/JGP.0b013e
3181662a9c

Douglas, K. M., & Porter, R. J. (2009). Longitudinal assessment of neuro-
psychological function in major depression. The Australian and New
Zealand Journal of Psychiatry, 43(12), 1105–1117. https://doi.org/10
.3109/00048670903279887

*Dowis, J. D. (1982). The effects of depression on recall of negative and
positive words and feedback (Publication No. 8318846) [Doctoral disser-
tation, Indiana University].

*Drakeford, J. L., Edelstyn, N. M., Oyebode, F., Srivastava, S., Calthorpe,
W. R., & Mukherjee, T. (2010). Recollection deficiencies in patients with
major depressive disorder. Psychiatry Research, 175(3), 205–210. https://
doi.org/10.1016/j.psychres.2008.08.010

Dresler, M., Kluge, M., Genzel, L., Schüssler, P., & Steiger, A. (2010).
Impaired off-line memory consolidation in depression. European Neu-
ropsychopharmacology, 20(8), 553–561. https://doi.org/10.1016/j.eurone
uro.2010.02.002

Duarte, A., & Dulas, M. (2020). Episodic memory decline in aging. In A. K.
Thomas & A. Gutchess (Eds.), The Cambridge handbook of cognitive
aging: A life course perspective (pp. 200–217). Cambridge University
Press. https://doi.org/10.1017/9781108552684.013

Duarte, A., Henson, R. N., & Graham, K. S. (2008). The effects of aging on
the neural correlates of subjective and objective recollection. Cerebral
Cortex (New York, N.Y.), 18(9), 2169–2180. https://doi.org/10.1093/ce
rcor/bhm243

Duarte, A., & Kensinger, E. (2019). Age-related changes in episodic
memory. In G. R. Samanez-Larkin (Ed.), The aging brain: Functional
adaptation across adulthood. American Psychological Association.
https://doi.org/10.1037/0000143-005

*Dunbar, G. C., & Lishman,W. A. (1984). Depression, recognition-memory
and hedonic tone a signal detection analysis. The British Journal of
Psychiatry, 144, 376–382. https://doi.org/10.1192/bjp.144.4.376

Dwan, K., Gamble, C., Williamson, P. R., Kirkham, J. J., & the Reporting
Bias Group. (2013). Systematic review of the empirical evidence of study
publication bias and outcome reporting bias—An updated review. PLOS
ONE, 8(7), Article e66844. https://doi.org/10.1371/journal.pone.0066844

*Edington, S. W. (1987). The effects of depression, context statements, and
word pleasantness on recall in college students (Publication No. 8812002)
[Doctoral dissertation, Hofstra University]. ProQuest Dissertations &
Theses Global.

Eichenbaum, H., Yonelinas, A. P., & Ranganath, C. (2007). The medial
temporal lobe and recognition memory. Annual Review of Neuroscience,
30, 123–152. https://doi.org/10.1146/annurev.neuro.30.051606.094328

*Elderkin-Thompson, V., Mintz, J., Haroon, E., Lavretsky, H., & Kumar, A.
(2007). Executive dysfunction and memory in older patients with major
and minor depression. Archives of Clinical Neuropsychology, 22(2), 261–
270. https://doi.org/10.1016/j.acn.2007.01.021

*Ellis, A. J., Wells, T. T., Vanderlind, W. M., & Beevers, C. G. (2014). The
role of controlled attention on recall in major depression. Cognition and
Emotion, 28(3), 520–529. https://doi.org/10.1080/02699931.2013.832153

Ellis, H. C., & Ashbrook, P. W. (1988). Resource allocation model of the
effects of depressed mood states on memory. In K. Fiedler & J. P. Forgas
(Eds.), Affect, cognition, and social behavior (pp. 25–43). Hogrefe.

*Ellwart, T., Rinck, M., & Becker, E. S. (2003). Selective memory and
memory deficits in depressed inpatients. Depression and Anxiety, 17(4),
197–206. https://doi.org/10.1002/da.10102

*Everaert, J., Tierens, M., Uzieblo, K., & Koster, E. H. (2013). The indirect
effect of attention bias on memory via interpretation bias: Evidence for the
combined cognitive bias hypothesis in subclinical depression. Cognition
and Emotion, 27(8), 1450–1459. https://doi.org/10.1080/02699931.2013
.787972

*Fairhall, S. L., Sharma, S., Magnusson, J., & Murphy, B. (2010). Memory
related dysregulation of hippocampal function in major depressive

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

1206 JAMES ET AL.

https://doi.org/10.1016/S0165-0327(98)00167-0
https://doi.org/10.1016/S0165-0327(98)00167-0
https://doi.org/10.1016/S0165-0327(98)00167-0
https://doi.org/10.1159/000144086
https://doi.org/10.1159/000144086
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1016/j.jns.2010.08.046
https://doi.org/10.1590/S0100-879X2012007500098
https://doi.org/10.1590/S0100-879X2012007500098
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1037/0021-843X.101.3.575
https://doi.org/10.1055/s-2004-827168
https://doi.org/10.1055/s-2004-827168
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1016/j.bpsc.2018.03.010
https://doi.org/10.1002/hbm.22475
https://doi.org/10.1002/hbm.22475
https://doi.org/10.1002/hbm.22475
https://doi.org/10.1093/scan/nst155
https://doi.org/10.1093/scan/nst155
https://doi.org/10.1038/nrn3027
https://doi.org/10.1038/nrn3027
https://www.ncbi.nlm.nih.gov/pubmed/17970527
https://www.ncbi.nlm.nih.gov/pubmed/17970527
https://www.ncbi.nlm.nih.gov/pubmed/17970527
https://www.ncbi.nlm.nih.gov/pubmed/17970527
https://www.ncbi.nlm.nih.gov/pubmed/17970527
https://doi.org/10.1212/WNL.0b013e3181e62124
https://doi.org/10.1212/WNL.0b013e3181e62124
https://doi.org/10.1212/WNL.0b013e3181e62124
https://doi.org/10.1007/s11065-020-09436-6
https://doi.org/10.1007/s11065-020-09436-6
https://doi.org/10.1097/JGP.0b013e3181662a9c
https://doi.org/10.1097/JGP.0b013e3181662a9c
https://doi.org/10.1097/JGP.0b013e3181662a9c
https://doi.org/10.1097/JGP.0b013e3181662a9c
https://doi.org/10.3109/00048670903279887
https://doi.org/10.3109/00048670903279887
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.psychres.2008.08.010
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1016/j.euroneuro.2010.02.002
https://doi.org/10.1017/9781108552684.013
https://doi.org/10.1017/9781108552684.013
https://doi.org/10.1017/9781108552684.013
https://doi.org/10.1093/cercor/bhm243
https://doi.org/10.1093/cercor/bhm243
https://doi.org/10.1093/cercor/bhm243
https://doi.org/10.1037/0000143-005
https://doi.org/10.1037/0000143-005
https://doi.org/10.1192/bjp.144.4.376
https://doi.org/10.1192/bjp.144.4.376
https://doi.org/10.1192/bjp.144.4.376
https://doi.org/10.1192/bjp.144.4.376
https://doi.org/10.1192/bjp.144.4.376
https://doi.org/10.1371/journal.pone.0066844
https://doi.org/10.1371/journal.pone.0066844
https://doi.org/10.1371/journal.pone.0066844
https://doi.org/10.1371/journal.pone.0066844
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1146/annurev.neuro.30.051606.094328
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1016/j.acn.2007.01.021
https://doi.org/10.1080/02699931.2013.832153
https://doi.org/10.1080/02699931.2013.832153
https://doi.org/10.1080/02699931.2013.832153
https://doi.org/10.1080/02699931.2013.832153
https://doi.org/10.1002/da.10102
https://doi.org/10.1002/da.10102
https://doi.org/10.1002/da.10102
https://doi.org/10.1080/02699931.2013.787972
https://doi.org/10.1080/02699931.2013.787972
https://doi.org/10.1080/02699931.2013.787972
https://doi.org/10.1080/02699931.2013.787972


disorder. Biological Psychology, 85(3), 499–503. https://doi.org/10.1016/j
.biopsycho.2010.09.002

*Fritzsche, A., Dahme, B., Gotlib, I. H., Joormann, J., Magnussen, H., Watz,
H., Nutzinger, D. O., & von Leupoldt, A. (2010). Specificity of cognitive
biases in patients with current depression and remitted depression and in
patients with asthma. Psychological Medicine, 40(5), 815–826. https://
doi.org/10.1017/S0033291709990948

*Fritzsche, A., Watz, H., Magnussen, H., Tuinmann, G., Löwe, B., & von
Leupoldt, A. (2013). Cognitive biases in patients with chronic obstructive
pulmonary disease and depression—A pilot study. British Journal of
Health Psychology, 18(4), 827–843. https://doi.org/10.1111/bjhp.12025

Gale, C. R., Allerhand, M., Deary, I. J., & the HALCyon Study Team.
(2012). Is there a bidirectional relationship between depressive symptoms
and cognitive ability in older people? A prospective study using the
English Longitudinal Study of Ageing. Psychological Medicine, 42(10),
2057–2069. https://doi.org/10.1017/S0033291712000402

*Gallassi, R., Di Sarro, R., Morreale, A., & Amore, M. (2006). Memory
impairment in patients with late-onset major depression: The effect of
antidepressant therapy. Journal of Affective Disorders, 91(2–3), 243–250.
https://doi.org/10.1016/j.jad.2006.01.018

Gallo, J. J., Rebok, G. W., Tennsted, S., Wadley, V. G., Horgas, A., & the
Advanced Cognitive Training for Independent and Vital Elderly (Active)
Study Investigators. (2003). Linking depressive symptoms and functional
disability in late life. Aging & Mental Health, 7(6), 469–480. https://
doi.org/10.1080/13607860310001594736

*Gandy, K. C. (2015). An EEG investigation of memory in depression: The
effect of cognitive processing (Publication N. 1599118) [Master’s thesis,
University of Texas at Arlington]. ProQuest Dissertations & Theses
Global.

*Garcia, R. G., Valenza, G., Tomaz, C. A., & Barbieri, R. (2016). Relation-
ship between cardiac vagal activity and mood congruent memory bias in
major depression. Journal of Affective Disorders, 190, 19–25. https://
doi.org/10.1016/j.jad.2015.09.075

Gliebus, G. P. (2018). Memory dysfunction. Continuum (Minneap Minn),
24(3), 727–744. https://doi.org/10.1212/CON.0000000000000619

Golby, A. J., Poldrack, R. A., Brewer, J. B., Spencer, D., Desmond, J. E.,
Aron, A. P., & Gabrieli, J. D. (2001). Material-specific lateralization in the
medial temporal lobe and prefrontal cortex during memory encoding.
Brain: A Journal of Neurology, 124(9), 1841–1854. https://doi.org/10
.1093/brain/124.9.1841

*Golinkoff, M. (1986). Cognitive impairments in depression (Publication
No. 8627802) [Doctoral dissertation, University of Illinois at Chicago].
ProQuest Dissertations & Theses Global.

*Gomez, R. G., Posener, J. A., Keller, J., DeBattista, C., Solvason, B., &
Schatzberg, A. F. (2009). Effects ofmajor depression diagnosis and cortisol
levels on indices of neurocognitive function. Psychoneuroendocrinology,
34(7), 1012–1018. https://doi.org/10.1016/j.psyneuen.2009.01.017

Gotlib, I. H., & Joormann, J. (2010). Cognition and depression: Current
status and future directions. Annual Review of Clinical Psychology, 6,
285–312. https://doi.org/10.1146/annurev.clinpsy.121208.131305

*Gourgouvelis, J., Yielder, P., & Murphy, B. (2017). Exercise promotes
neuroplasticity in both healthy and depressed brains: An fMRI pilot study.
Neural Plasticity, 2017, Article 8305287. https://doi.org/10.1155/2017/
8305287

Grahek, I., Shenhav, A., Musslick, S., Krebs, R. M., & Koster, E. H. W.
(2019). Motivation and cognitive control in depression. Neuroscience and
Biobehavioral Reviews, 102, 371–381. https://doi.org/10.1016/j.neubiore
v.2019.04.011

*Grant, M. M., Thase, M. E., & Sweeney, J. A. (2001). Cognitive distur-
bance in outpatient depressed younger adults: Evidence of modest
impairment. Biological Psychiatry, 50(1), 35–43. https://doi.org/10
.1016/S0006-3223(00)01072-6

Gratton, G., Cooper, P., Fabiani, M., Carter, C. S., & Karayanidis, F. (2018).
Dynamics of cognitive control: Theoretical bases, paradigms, and a view

for the future. Psychophysiology, 55(3), 1–29. https://doi.org/10.1111/
psyp.13016

*Grön, G., Bittner, D., Schmitz, B., Wunderlich, A. P., & Riepe, M. W.
(2002). Subjective memory complaints: Objective neural markers in
patients with Alzheimer’s disease and major depressive disorder. Annals
of Neurology, 51(4), 491–498. https://doi.org/10.1002/ana.10157

*Hach, S., Tippett, L. J., & Addis, D. R. (2014). Neural changes associated with
the generation of specific past and future events in depression. Neuropsycho-
logia, 65, 41–55. https://doi.org/10.1016/j.neuropsychologia.2014.10.003

*Hahn, C., Lim, H. K., Won, W. Y., Joo, S. H., Ahn, K. J., Jung, W. S., &
Lee, C. U. (2015). Sub-regional volumes changes of the corpus callosum
in the drug naive patients with late-onset depression. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 56, 46–51. https://doi.org/
10.1016/j.pnpbp.2014.07.008

*Hamilton, J. P., & Gotlib, I. H. (2008). Neural substrates of increased
memory sensitivity for negative stimuli in major depression. Biological
Psychiatry, 63(12), 1155–1162. https://doi.org/10.1016/j.biopsych.2007
.12.015

*Hammar, A., & Ardal, G. (2013). Verbal memory functioning in recurrent
depression during partial remission and remission-brief report. Frontiers
in Psychology, 4, Article 652. https://doi.org/10.3389/fpsyg.2013.00652

Hankin, B. L. (2019). A choose your own adventure story: Conceptualizing
depression in children and adolescents from traditional DSM and alterna-
tive latent dimensional approaches. Behaviour Research and Therapy,
118, 94–100. https://doi.org/10.1016/j.brat.2019.04.006

*Hansson, P. B., Murison, R., Lund, A., & Hammar, Å. (2015). Cognitive
functioning and cortisol profiles in first episode major depression. Scan-
dinavian Journal of Psychology, 56(4), 379–383. https://doi.org/10.1111/
sjop.12230

*Harrington, M. O., Nedberge, K. M., & Durrant, S. J. (2018). The effect of
sleep deprivation on emotional memory consolidation in participants
reporting depressive symptoms. Neurobiology of Learning and Memory,
152, 10–19. https://doi.org/10.1016/j.nlm.2018.04.013

*Hart, R. P., Kwentus, J. A., Hamer, R. M., & Taylor, J. R. (1987). Selective
reminding procedure in depression and dementia. Psychology and Aging,
2(2), 111–115. https://doi.org/10.1037/0882-7974.2.2.111

Hasselbalch, B. J., Knorr, U., &Kessing, L. V. (2011). Cognitive impairment
in the remitted state of unipolar depressive disorder: A systematic review.
Journal of Affective Disorders, 134(1–3), 20–31. https://doi.org/10.1016/j
.jad.2010.11.011

Hedges, L. V., & Olkin, I. (1985). Statistical methods for meta-analysis.
Academic Press.

Heo, M., Murphy, C. F., & Meyers, B. S. (2007). Relationship between the
Hamilton Depression Rating Scale and the Montgomery-Asberg Depres-
sion Rating Scale in depressed elderly: A meta-analysis. The American
Journal of Geriatric Psychiatry, 15(10), 899–905. https://doi.org/10.1097/
JGP.0b013e318098614e

Hertel, P. T. (2000). The cognitive-initiative account of depression-related
impairments in memory. In D. Medin (Ed.), The psychology of learning
and motivation (Vol. 39, pp. 47–71). Academic Press.

*Hertel, P. T., & El-Messidi, L. (2006). Am I blue? Depressed mood and the
consequences of self-focus for the interpretation and recall of ambiguous
words. Behavior Therapy, 37(3), 259–268. https://doi.org/10.1016/j.beth
.2006.01.003

*Hertel, P. T., & Mahan, A. (2008). Depression-related differences in
learning and forgetting responses to unrelated cues. Acta Psychologica,
127(3), 636–644. https://doi.org/10.1016/j.actpsy.2007.11.004

*Hertel, P. T., & Milan, S. (1994). Depressive deficits in recognition:
Dissociation of recollection and familiarity. Journal of Abnormal Psy-
chology, 103(4), 736–742. https://doi.org/10.1037/0021-843X.103.4.736

*Hertel, P. T., & Rude, S. S. (1991). Depressive deficits in memory:
Focusing attention improves subsequent recall. Journal of Experimental
Psychology: General, 120(3), 301–309. https://doi.org/10.1037/0096-
3445.120.3.301

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

DEPRESSION AND EPISODIC MEMORY 1207

https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1016/j.biopsycho.2010.09.002
https://doi.org/10.1017/S0033291709990948
https://doi.org/10.1017/S0033291709990948
https://doi.org/10.1017/S0033291709990948
https://doi.org/10.1111/bjhp.12025
https://doi.org/10.1111/bjhp.12025
https://doi.org/10.1111/bjhp.12025
https://doi.org/10.1017/S0033291712000402
https://doi.org/10.1017/S0033291712000402
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1016/j.jad.2006.01.018
https://doi.org/10.1080/13607860310001594736
https://doi.org/10.1080/13607860310001594736
https://doi.org/10.1080/13607860310001594736
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1016/j.jad.2015.09.075
https://doi.org/10.1212/CON.0000000000000619
https://doi.org/10.1212/CON.0000000000000619
https://doi.org/10.1212/CON.0000000000000619
https://doi.org/10.1093/brain/124.9.1841
https://doi.org/10.1093/brain/124.9.1841
https://doi.org/10.1093/brain/124.9.1841
https://doi.org/10.1093/brain/124.9.1841
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1016/j.psyneuen.2009.01.017
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1155/2017/8305287
https://doi.org/10.1155/2017/8305287
https://doi.org/10.1155/2017/8305287
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/j.neubiorev.2019.04.011
https://doi.org/10.1016/S0006-3223(00)01072-6
https://doi.org/10.1016/S0006-3223(00)01072-6
https://doi.org/10.1111/psyp.13016
https://doi.org/10.1111/psyp.13016
https://doi.org/10.1111/psyp.13016
https://doi.org/10.1111/psyp.13016
https://doi.org/10.1002/ana.10157
https://doi.org/10.1002/ana.10157
https://doi.org/10.1002/ana.10157
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.neuropsychologia.2014.10.003
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.pnpbp.2014.07.008
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.1016/j.biopsych.2007.12.015
https://doi.org/10.3389/fpsyg.2013.00652
https://doi.org/10.3389/fpsyg.2013.00652
https://doi.org/10.3389/fpsyg.2013.00652
https://doi.org/10.3389/fpsyg.2013.00652
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1016/j.brat.2019.04.006
https://doi.org/10.1111/sjop.12230
https://doi.org/10.1111/sjop.12230
https://doi.org/10.1111/sjop.12230
https://doi.org/10.1111/sjop.12230
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1016/j.nlm.2018.04.013
https://doi.org/10.1037/0882-7974.2.2.111
https://doi.org/10.1037/0882-7974.2.2.111
https://doi.org/10.1037/0882-7974.2.2.111
https://doi.org/10.1037/0882-7974.2.2.111
https://doi.org/10.1037/0882-7974.2.2.111
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1016/j.jad.2010.11.011
https://doi.org/10.1097/JGP.0b013e318098614e
https://doi.org/10.1097/JGP.0b013e318098614e
https://doi.org/10.1097/JGP.0b013e318098614e
https://doi.org/10.1097/JGP.0b013e318098614e
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.beth.2006.01.003
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1016/j.actpsy.2007.11.004
https://doi.org/10.1037/0021-843X.103.4.736
https://doi.org/10.1037/0021-843X.103.4.736
https://doi.org/10.1037/0021-843X.103.4.736
https://doi.org/10.1037/0021-843X.103.4.736
https://doi.org/10.1037/0021-843X.103.4.736
https://doi.org/10.1037/0096-3445.120.3.301
https://doi.org/10.1037/0096-3445.120.3.301
https://doi.org/10.1037/0096-3445.120.3.301
https://doi.org/10.1037/0096-3445.120.3.301
https://doi.org/10.1037/0096-3445.120.3.301
https://doi.org/10.1037/0096-3445.120.3.301


Higgins, J. P., & Thompson, S. G. (2002). Quantifying heterogeneity in a
meta-analysis. Statistics in Medicine, 21(11), 1539–1558. https://doi.org/
10.1002/sim.1186

*Hill, P. B. (1990). Memorial processing in depression: Are there deficits?
(Publication No. 9100288) [Doctoral dissertation, Temple University].
ProQuest Dissertations & Theses Global.

Hjorthøj, C. R., Vesterager, L., & Nordentoft, M. (2013). Test-retest
reliability of the Danish Adult Reading Test in patients with comorbid
psychosis and cannabis-use disorder. Nordic Journal of Psychiatry, 67(3),
159–163. https://doi.org/10.3109/08039488.2012.691544

*Howe, M. L., & Malone, C. (2011). Mood-congruent true and false
memory: Effects of depression. Memory, 19(2), 192–201. https://
doi.org/10.1080/09658211.2010.544073

*Huang, C. L. (2009). Residual cognitive deficit in adults with depression
who recovered after 6-month treatment: Stable versus state-dependent
markers. Journal of Clinical Medicine Research, 1(4), 202–206. https://
doi.org/10.4021/jocmr2009.10.1266

*Hunt, J. (1997). Selective memory bias in the processing of weight, shape
and food related words in women with bulimia nervosa, depression and
female non-clinical controls (Publication No. 27696828) [Doctoral dis-
sertation, Open University]. ProQuest Dissertations & Theses Global.

Hurley, L. L., & Tizabi, Y. (2013). Neuroinflammation, neurodegeneration,
and depression. Neurotoxicity Research, 23(2), 131–144. https://doi.org/
10.1007/s12640-012-9348-1

Jacoby, L. L., Bishara, A. J., Hessels, S., & Toth, J. P. (2005). Aging,
subjective experience, and cognitive control: Dramatic false remembering
by older adults. Journal of Experimental Psychology: General, 134(2),
131–148. https://doi.org/10.1037/0096-3445.134.2.131

James, T., Strunk, J., Arndt, J., & Duarte, A. (2016). Age-related deficits in
selective attention during encoding increase demands on episodic recon-
struction during context retrieval: An ERP study. Neuropsychologia, 86,
66–79. https://doi.org/10.1016/j.neuropsychologia.2016.04.009

*Jayaweera, H. K., Hickie, I. B., Duffy, S. L., Mowszowski, L., Norrie, L.,
Lagopoulos, J., & Naismith, S. L. (2016). Episodic memory in depression:
The unique contribution of the anterior caudate and hippocampus. Psy-
chological Medicine, 46(10), 2189–2199. https://doi.org/10.1017/
S0033291716000787

*Jermann, F., van der Linden, M., & D’Argembeau, A. (2008). Identity
recognition and happy and sad facial expression recall: Influence of
depressive symptoms. Memory, 16(4), 364–373. https://doi.org/10
.1080/09658210801935413

John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prevalence of
questionable research practices with incentives for truth telling. Psychologi-
cal Science, 23(5), 524–532. https://doi.org/10.1177/0956797611430953

Jones, R. N., Manly, J., Glymour, M. M., Rentz, D. M., Jefferson, A. L., &
Stern, Y. (2011). Conceptual and measurement challenges in research on
cognitive reserve. Journal of the International Neuropsychological Soci-
ety, 17(4), 593–601. https://doi.org/10.1017/S1355617710001748

Joormann, J., Hertel, P. T., LeMoult, J., & Gotlib, I. H. (2009). Training
forgetting of negative material in depression. Journal of Abnormal
Psychology, 118(1), 34–43. https://doi.org/10.1037/a0013794

Juan, S. M. A., & Adlard, P. A. (2019). Ageing and cognition. In J. Harris &
V. Korolchuk (Eds.), Biochemistry and cell biology of ageing: Part II
clinical science. Subcellular biochemistry (Vol. 91). Springer.

Juhasz, G., Eszlari, N., Pap, D., & Gonda, X. (2012). Cultural differences in
the development and characteristics of depression. Neuropsychopharma-
cologia Hungarica, 14(4), 259–265. https://www.ncbi.nlm.nih.gov/
pubmed/23269213

*Kaczmarczyk, M., Wingenfeld, K., Kuehl, L. K., Otte, C., & Hinkelmann,
K. (2018). Childhood trauma and diagnosis of major depression: Associa-
tion with memory and executive function. Psychiatry Research, 270, 880–
886. https://doi.org/10.1016/j.psychres.2018.10.071

Karsten, J., Hartman, C. A., Smit, J. H., Zitman, F. G., Beekman, A. T.,
Cuijpers, P., Willem van der Does, A. J., Ormel, J., Nolen, W. A., &

Penninx, B. W. (2011). Psychiatric history and subthreshold symptoms as
predictors of the occurrence of depressive or anxiety disorder within 2
years. The British Journal of Psychiatry, 198(3), 206–212. https://doi.org/
10.1192/bjp.bp.110.080572

*Kaschel, R., Logie, R. H., Kazén, M., & Della Sala, S. (2009). Alzheimer’s
disease, but not ageing or depression, affects dual-tasking. Journal of
Neurology, 256(11), 1860–1868. https://doi.org/10.1007/s00415-009-
5210-7

*Kassel, M. T., Rao, J. A., Walker, S. J., Briceño, E. M., Gabriel, L. B.,
Weldon, A. L., Avery, E. T., Haase, B. D., Peciña, M., Considine, C. M.,
Noll, D. C., Bieliauskas, L.A., Starkman,M.N., Zubieta, J.-K.,Welsh, R. C.,
Giordani, B., Weisenbach, S. L., & Langenecker, S. A. (2016). Decreased
fronto-limbic activation and disrupted semantic-cued list learning in major
depressive disorder. Journal of the International Neuropsychological Soci-
ety, 22(4), 412–425. https://doi.org/10.1017/S1355617716000023

*Kaymak, S. U., Demir, B., Sentürk, S., Tatar, I., Aldur, M. M., & Uluğ, B.
(2010). Hippocampus, glucocorticoids and neurocognitive functions in
patients with first-episode major depressive disorders. European Archives
of Psychiatry and Clinical Neuroscience, 260(3), 217–223. https://doi.org/
10.1007/s00406-009-0045-x

*Khatri, N. (2003). Cognition and depression: Implicit memory in remitted
females (Publication No. NQ87048) [Doctoral dissertation, University of
Calgary]. ProQuest Dissertations & Theses Global.

Kindermann, S. S., & Brown, G. G. (1997). Depression and memory in the
elderly: A meta-analysis. Journal of Clinical and Experimental Neuropsy-
chology, 19(5), 625–642. https://doi.org/10.1080/01688639708403749

*Kircanski, K., Mazur, H., & Gotlib, I. H. (2013). Behavioral activation
system moderates self-referent processing following recovery from
depression. Psychological Medicine, 43(9), 1909–1919. https://doi.org/
10.1017/S0033291712002851

Klein, S. B., & Nelson, C. R. (2014). The effects of self-reference on
memory: A conceptual and methodological review of inferences war-
ranted by the self-reference effect. In T. J. Perfect & D. S. Lindsay (Eds.),
The SAGE handbook of applied memory (pp. 256–272). SAGE
Publications. https://doi.org/10.4135/9781446294703.n15

Knight, B. G., & Durbin, K. (2015). Aging and the effects of emotion on
cognition: Implications for psychological interventions for depression and
anxiety. PsyCh Journal, 4(1), 11–19. https://doi.org/10.1002/pchj.84

*Knutelska, M. E. (2005). Learning profiles in healthy aging, late-life
depression and Alzheimer’s disease: The serial position effect in free
recall (Publication No. 3159227) [Doctoral dissertation, City University
of New York]. ProQuest Dissertations & Theses Global.

*Koenig, A.M., DeLozier, I. J., Zmuda,M. D.,Marron,M.M., Begley, A. E.
, Anderson, S. J., Reynolds, C. F., III, Arnold, S. E., Becker, J. T., &
Butters, M. A. (2015). Neuropsychological functioning in the acute and
remitted States of late-life depression. Journal of Alzheimer’s Disease,
45(1), 175–185. https://doi.org/10.3233/JAD-148006

Köhler, S., van Boxtel, M. P., van Os, J., Thomas, A. J., O’Brien, J. T., Jolles,
J., Jolles, J., Verhey, F. R. J., & Allardyce, J. (2010). Depressive
symptoms and cognitive decline in community-dwelling older adults.
Journal of the American Geriatrics Society, 58(5), 873–879. https://
doi.org/10.1111/j.1532-5415.2010.02807.x

*Korten, N. C., Penninx, B.W., Kok, R.M., Stek,M. L., Oude Voshaar, R. C.
, Deeg, D. J., & Comijs, H. C. (2014). Heterogeneity of late-life depression:
Relationship with cognitive functioning. International Psychogeriatrics,
26(6), 953–963. https://doi.org/10.1017/S1041610214000155

*Krasnoperova, E. N. (1998). Attentional and memory biases for interper-
sonal stimuli in clinical depression and anxiety (Publication No. 9908797)
[Doctoral dissertation, Stanford University]. ProQuest Dissertations &
Theses Global.

Kray, J., & Ferdinand, N. K. (2014). Task switching and aging. In J. A.
Grange & G. Houghton (Eds.), Task switching and cognitive control (pp.
350–371). Oxford University Press. https://doi.org/10.1093/acprof:osobl/
9780199921959.003.0014

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

1208 JAMES ET AL.

https://doi.org/10.1002/sim.1186
https://doi.org/10.1002/sim.1186
https://doi.org/10.1002/sim.1186
https://doi.org/10.1002/sim.1186
https://doi.org/10.3109/08039488.2012.691544
https://doi.org/10.3109/08039488.2012.691544
https://doi.org/10.3109/08039488.2012.691544
https://doi.org/10.3109/08039488.2012.691544
https://doi.org/10.1080/09658211.2010.544073
https://doi.org/10.1080/09658211.2010.544073
https://doi.org/10.1080/09658211.2010.544073
https://doi.org/10.1080/09658211.2010.544073
https://doi.org/10.1080/09658211.2010.544073
https://doi.org/10.4021/jocmr2009.10.1266
https://doi.org/10.4021/jocmr2009.10.1266
https://doi.org/10.4021/jocmr2009.10.1266
https://doi.org/10.4021/jocmr2009.10.1266
https://doi.org/10.4021/jocmr2009.10.1266
https://doi.org/10.1007/s12640-012-9348-1
https://doi.org/10.1007/s12640-012-9348-1
https://doi.org/10.1007/s12640-012-9348-1
https://doi.org/10.1037/0096-3445.134.2.131
https://doi.org/10.1037/0096-3445.134.2.131
https://doi.org/10.1037/0096-3445.134.2.131
https://doi.org/10.1037/0096-3445.134.2.131
https://doi.org/10.1037/0096-3445.134.2.131
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1016/j.neuropsychologia.2016.04.009
https://doi.org/10.1017/S0033291716000787
https://doi.org/10.1017/S0033291716000787
https://doi.org/10.1017/S0033291716000787
https://doi.org/10.1080/09658210801935413
https://doi.org/10.1080/09658210801935413
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1017/S1355617710001748
https://doi.org/10.1017/S1355617710001748
https://doi.org/10.1037/a0013794
https://doi.org/10.1037/a0013794
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://www.ncbi.nlm.nih.gov/pubmed/23269213
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1016/j.psychres.2018.10.071
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1192/bjp.bp.110.080572
https://doi.org/10.1007/s00415-009-5210-7
https://doi.org/10.1007/s00415-009-5210-7
https://doi.org/10.1007/s00415-009-5210-7
https://doi.org/10.1017/S1355617716000023
https://doi.org/10.1017/S1355617716000023
https://doi.org/10.1007/s00406-009-0045-x
https://doi.org/10.1007/s00406-009-0045-x
https://doi.org/10.1007/s00406-009-0045-x
https://doi.org/10.1080/01688639708403749
https://doi.org/10.1080/01688639708403749
https://doi.org/10.1017/S0033291712002851
https://doi.org/10.1017/S0033291712002851
https://doi.org/10.1017/S0033291712002851
https://doi.org/10.4135/9781446294703.n15
https://doi.org/10.4135/9781446294703.n15
https://doi.org/10.4135/9781446294703.n15
https://doi.org/10.1002/pchj.84
https://doi.org/10.1002/pchj.84
https://doi.org/10.1002/pchj.84
https://doi.org/10.3233/JAD-148006
https://doi.org/10.3233/JAD-148006
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1111/j.1532-5415.2010.02807.x
https://doi.org/10.1017/S1041610214000155
https://doi.org/10.1017/S1041610214000155
https://doi.org/10.1093/acprof:osobl/9780199921959.003.0014
https://doi.org/10.1093/acprof:osobl/9780199921959.003.0014
https://doi.org/10.1093/acprof:osobl/9780199921959.003.0014
https://doi.org/10.1093/acprof:osobl/9780199921959.003.0014
https://doi.org/10.1093/acprof:osobl/9780199921959.003.0014


Kuhl, B. A., & Chun,M.M. (2014).Memory and attention. In A. C. Nobre &
S. Kastner (Eds.), Oxford library of psychology. The Oxford handbook of
attention (pp. 806–836). Oxford University Press.

*Kuiper, N. A., & Derry, P. A. (1982). Depressed and nondepressed content
self-reference in mild depressives. Journal of Personality, 50(1), 67–80.
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x

*Kwiatkowski, S. J., & Parkinson, S. R. (1994). Depression, elaboration, and
mood congruence: Differences between natural and induced mood.Mem-
ory & Cognition, 22(2), 225–233. https://doi.org/10.3758/BF03208893

*Ladegaard, N., Larsen, E. R., Videbech, P., & Lysaker, P. H. (2014). Higher-
order social cognition in first-episode major depression. Psychiatry
Research, 216(1), 37–43. https://doi.org/10.1016/j.psychres.2013.12.010

*Lamar, M., Charlton, R., Zhang, A., & Kumar, A. (2012). Differential
associations between types of verbal memory and prefrontal brain struc-
ture in healthy aging and late life depression. Neuropsychologia, 50(8),
1823–1829. https://doi.org/10.1016/j.neuropsychologia.2012.04.007

*Leal, S. L., Noche, J. A., Murray, E. A., & Yassa, M. A. (2017). Disruption
of amygdala-entorhinal-hippocampal network in late-life depression.
Hippocampus, 27(4), 464–476. https://doi.org/10.1002/hipo.22705

*Lee, C. Y., Wang, L. J., Lee, Y., Hung, C. F., Huang, Y. C., Lee, M. I., &
Lee, S. Y. (2018). Differentiating bipolar disorders from unipolar depres-
sion by applying the Brief Assessment of Cognition in Affective Dis-
orders. Psychological Medicine, 48(6), 929–938. https://doi.org/10.1017/
S003329171700229X

Lee, R. S., Hermens, D. F., Porter, M. A., & Redoblado-Hodge, M. A.
(2012). A meta-analysis of cognitive deficits in first-episode Major
Depressive Disorder. Journal of Affective Disorders, 140(2), 113–124.
https://doi.org/10.1016/j.jad.2011.10.023

LeMoult, J., & Gotlib, I. H. (2019). Depression: A cognitive perspective.
Clinical Psychology Review, 69, 51–66. https://doi.org/10.1016/j.cpr
.2018.06.008

Leonard, B. E.,&Myint,A. (2009). The psychoneuroimmunology of depression.
Human Psychopharmacology, 24(3), 165–175. https://doi.org/10.1002/
hup.1011

*Lim, S. L., & Kim, J. H. (2005). Cognitive processing of emotional
information in depression, panic, and somatoform disorder. Journal of
Abnormal Psychology, 114(1), 50–61. https://doi.org/10.1037/0021-843X
.114.1.50

*Liu, W. H., Wang, L. Z., Zhao, S. H., Ning, Y. P., & Chan, R. C. (2012).
Anhedonia and emotional word memory in patients with depression.
Psychiatry Research, 200(2–3), 361–367. https://doi.org/10.1016/j
.psychres.2012.07.025

Lockhart, S. N., & DeCarli, C. (2014). Structural imaging measures of brain
aging. Neuropsychology Review, 24(3), 271–289. https://doi.org/10.1007/
s11065-014-9268-3

Lundervold, A. J., Halleland, H. B., Brevik, E. J., Haavik, J., & Sørensen, L.
(2019). Verbal memory function in intellectually well-functioning adults
with ADHD: Relations to working memory and response inhibition.
Journal of Attention Disorders, 23(10), 1188–1198. https://doi.org/10
.1177/1087054715580842

*Lurie, L. (1986). The effects of depression and elation on recognition
memory (Publication No. NL33045) [Doctoral dissertation, University of
West Ontario]. ProQuest Dissertations & Theses Global.

Mackin, R. S., Nelson, J. C., Delucchi, K. L., Raue, P. J., Satre, D. D.,
Kiosses, D. N., Alexopoulos, G. S., & Arean, P. A. (2014). Association of
age at depression onset with cognitive functioning in individuals with late-
life depression and executive dysfunction. The American Journal of
Geriatric Psychiatry, 22(12), 1633–1641. https://doi.org/10.1016/j.jagp
.2014.02.006

*MacQueen, G. M., Campbell, S., McEwen, B. S., Macdonald, K., Amano,
S., Joffe, R. T., Nahmias, C., & Young, L. T. (2003). Course of illness,
hippocampal function, and hippocampal volume in major depression.
Proceedings of the National Academy of Sciences of the United States of
America, 100(3), 1387–1392. https://doi.org/10.1073/pnas.0337481100

*MacQueen, G. M., Galway, T. M., Hay, J., Young, L. T., & Joffe, R. T.
(2002). Recollection memory deficits in patients with major depressive
disorder predicted by past depressions but not current mood state or
treatment status. Psychological Medicine, 32(2), 251–258. https://doi.org/
10.1017/S0033291701004834

*Maeshima, H., Baba, H., Nakano, Y., Satomura, E., Namekawa, Y.,
Takebayashi, N., Suzuki, T., Mimura, M., & Arai, H. (2012). Residual
memory dysfunction in recurrent major depressive disorder—A longitu-
dinal study from Juntendo University Mood Disorder Project. Journal of
Affective Disorders, 143(1–3), 84–88. https://doi.org/10.1016/j.jad.2012
.05.033

*Mah, L., Anderson, N. D., Verhoeff, N. P. L. G., & Pollock, B. G. (2017).
Negative emotional verbal memory biases in mild cognitive impairment
and late-onset depression. The American Journal of Geriatric Psychiatry,
25(10), 1160–1170. https://doi.org/10.1016/j.jagp.2017.05.005

Marchetti, I., Everaert, J., Dainer-Best, J., Loeys, T., Beevers, C. G., &
Koster, E. H. W. (2018). Specificity and overlap of attention and memory
biases in depression. Journal of Affective Disorders, 225, 404–412. https://
doi.org/10.1016/j.jad.2017.08.037

Mather, M. (2012). The emotion paradox in the aging brain. Annals of the
New York Academy of Sciences, 1251(1), 33–49. https://doi.org/10.1111/j
.1749-6632.2012.06471.x

Mather, M., & Knight, M. (2005). Goal-directed memory: The role of
cognitive control in older adults’ emotional memory. Psychology and
Aging, 20(4), 554–570. https://doi.org/10.1037/0882-7974.20.4.554

Matt, G. E., Vazquez, C., & Campbell, W. K. (1992). Mood-congruent recall
of affectively toned stimuli: A meta-analytic review. Clinical Psychology
Review, 12(2), 227–255. https://doi.org/10.1016/0272-7358(92)90116-P

McDermott, L. M., & Ebmeier, K. P. (2009). A meta-analysis of depression
severity and cognitive function. Journal of Affective Disorders, 119(1–3),
1–8. https://doi.org/10.1016/j.jad.2009.04.022

*McDowall, J. (1984). Recall of pleasant and unpleasant words in depressed
subjects. Journal of Abnormal Psychology, 93(4), 401–407. https://
doi.org/10.1037/0021-843X.93.4.401

McLaren, M. E., Szymkowicz, S. M., Kirton, J. W., & Dotson, V. M. (2015).
Impact of education on memory deficits in subclinical depression. Ar-
chives of Clinical Neuropsychology, 30(5), 387–393. https://doi.org/10
.1093/arclin/acv038

*Merling, A. N. (1996). The nature of the memory deficit in geriatric
depression (Publication No. 9733212) [Doctoral dissertation, Yeshiva
University]. ProQuest Dissertations & Theses Global.

Micheli, L., Ceccarelli, M., D’Andrea, G., & Tirone, F. (2018). Depression
and adult neurogenesis: Positive effects of the antidepressant fluoxetine
and of physical exercise. Brain Research Bulletin, 143, 181–193. https://
doi.org/10.1016/j.brainresbull.2018.09.002

*Michopoulos, I., Zervas, I. M., Pantelis, C., Tsaltas, E., Papakosta, V. M.,
Boufidou, F., Nikolaou, C., Papageorgiou, C., Soldatos, C. R., & Ly-
kouras, L. (2008). Neuropsychological and hypothalamic-pituitary-axis
function in female patients with melancholic and non-melancholic depres-
sion. European Archives of Psychiatry and Clinical Neuroscience, 258(4),
217–225. https://doi.org/10.1007/s00406-007-0781-8

*Milne, A. M., MacQueen, G. M., & Hall, G. B. (2012). Abnormal
hippocampal activation in patients with extensive history of major depres-
sion: An fMRI study. Journal of Psychiatry & Neuroscience, 37(1), 28–
36. https://doi.org/10.1503/jpn.110004

Mirza, S. S., Ikram, M. A., Bos, D., Mihaescu, R., Hofman, A., & Tiemeier,
H. (2017). Mild cognitive impairment and risk of depression and anxiety:
A population-based study. Alzheimer’s & Dementia, 13(2), 130–139.
https://doi.org/10.1016/j.jalz.2016.06.2361

*Mogg, K., Bradbury, K. E., & Bradley, B. P. (2006). Interpretation of
ambiguous information in clinical depression. Behaviour Research and
Therapy, 44(10), 1411–1419. https://doi.org/10.1016/j.brat.2005.10.008

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group.
(2009). Preferred reporting items for systematic reviews andmeta-analyses:

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

DEPRESSION AND EPISODIC MEMORY 1209

https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.1111/j.1467-6494.1982.tb00746.x
https://doi.org/10.3758/BF03208893
https://doi.org/10.3758/BF03208893
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.psychres.2013.12.010
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1016/j.neuropsychologia.2012.04.007
https://doi.org/10.1002/hipo.22705
https://doi.org/10.1002/hipo.22705
https://doi.org/10.1002/hipo.22705
https://doi.org/10.1017/S003329171700229X
https://doi.org/10.1017/S003329171700229X
https://doi.org/10.1017/S003329171700229X
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.jad.2011.10.023
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1016/j.cpr.2018.06.008
https://doi.org/10.1002/hup.1011
https://doi.org/10.1002/hup.1011
https://doi.org/10.1002/hup.1011
https://doi.org/10.1002/hup.1011
https://doi.org/10.1037/0021-843X.114.1.50
https://doi.org/10.1037/0021-843X.114.1.50
https://doi.org/10.1037/0021-843X.114.1.50
https://doi.org/10.1037/0021-843X.114.1.50
https://doi.org/10.1037/0021-843X.114.1.50
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1016/j.psychres.2012.07.025
https://doi.org/10.1007/s11065-014-9268-3
https://doi.org/10.1007/s11065-014-9268-3
https://doi.org/10.1007/s11065-014-9268-3
https://doi.org/10.1177/1087054715580842
https://doi.org/10.1177/1087054715580842
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1016/j.jagp.2014.02.006
https://doi.org/10.1073/pnas.0337481100
https://doi.org/10.1073/pnas.0337481100
https://doi.org/10.1073/pnas.0337481100
https://doi.org/10.1017/S0033291701004834
https://doi.org/10.1017/S0033291701004834
https://doi.org/10.1017/S0033291701004834
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jad.2012.05.033
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jagp.2017.05.005
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1016/j.jad.2017.08.037
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1111/j.1749-6632.2012.06471.x
https://doi.org/10.1037/0882-7974.20.4.554
https://doi.org/10.1037/0882-7974.20.4.554
https://doi.org/10.1037/0882-7974.20.4.554
https://doi.org/10.1037/0882-7974.20.4.554
https://doi.org/10.1037/0882-7974.20.4.554
https://doi.org/10.1016/0272-7358(92)90116-P
https://doi.org/10.1016/0272-7358(92)90116-P
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1016/j.jad.2009.04.022
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1037/0021-843X.93.4.401
https://doi.org/10.1093/arclin/acv038
https://doi.org/10.1093/arclin/acv038
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1016/j.brainresbull.2018.09.002
https://doi.org/10.1007/s00406-007-0781-8
https://doi.org/10.1007/s00406-007-0781-8
https://doi.org/10.1503/jpn.110004
https://doi.org/10.1503/jpn.110004
https://doi.org/10.1503/jpn.110004
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.jalz.2016.06.2361
https://doi.org/10.1016/j.brat.2005.10.008
https://doi.org/10.1016/j.brat.2005.10.008
https://doi.org/10.1016/j.brat.2005.10.008
https://doi.org/10.1016/j.brat.2005.10.008
https://doi.org/10.1016/j.brat.2005.10.008
https://doi.org/10.1016/j.brat.2005.10.008


the PRISMA statement. Annals of Internal Medicine, 151(4), 264–269,
W264. https://doi.org/10.7326/0003-4819-151-4-200908180-00135

Möller, H. J. (2008). Outcomes in major depressive disorder: The evolving
concept of remission and its implications for treatment. The World Journal
of Biological Psychiatry, 9(2), 102–114. https://doi.org/10.1080/
15622970801981606

*Moritz, S., Gläscher, J., & Brassen, S. (2005). Investigation of mood-
congruent false and true memory recognition in depression. Depression
and Anxiety, 21(1), 9–17. https://doi.org/10.1002/da.20054

*Mulligan, N. W. (2011). Implicit memory and depression: Preserved
conceptual priming in subclinical depression. Cognition and Emotion,
25(4), 730–739. https://doi.org/10.1080/02699931.2010.500479

Murphy, M., & O’Leary, E. (2010). Depression, cognitive reserve and
memory performance in older adults. International Journal of Geriatric
Psychiatry, 25(7), 665–671. https://doi.org/10.1002/gps.2404

*Murray, L. A., Whitehouse, W. G., & Alloy, L. B. (1999). Mood congru-
ence and depressive deficits in memory: A forced-recall analysis.Memory,
7(2), 175–196. https://doi.org/10.1080/741944068

Nagane, A., Baba, H., Nakano, Y., Maeshima, H., Hukatsu, M., Ozawa, K.,
Suzuki, T., & Arai, H. (2014). Comparative study of cognitive impairment
between medicated and medication-free patients with remitted major
depression: Class-specific influence by tricyclic antidepressants and newer
antidepressants. Psychiatry Research, 218(1–2), 101–105. https://doi.org/
10.1016/j.psychres.2014.04.013

Nakano, Y., Baba, H., Maeshima, H., Kitajima, A., Sakai, Y., Baba, K.,
Suzuki, T., Mimura, M., & Arai, H. (2008). Executive dysfunction in
medicated, remitted state of major depression. Journal of Affective Dis-
orders, 111(1), 46–51. https://doi.org/10.1016/j.jad.2008.01.027

*Nash, M. I. (2015). Exploring the effects of depression and physical activity
on pattern separation performance (Publication No. 28105375) [Doctoral
dissertation, Brigham Young University]. ProQuest Dissertations & The-
ses Global.

Naveh-Benjamin, M., Hussain, Z., Guez, J., & Bar-On, M. (2003). Adult age
differences in episodic memory: Further support for an associative-deficit
hypothesis. Journal of Experimental Psychology: Learning, Memory, and
Cognition, 29(5), 826–837. https://doi.org/10.1037/0278-7393.29.5.826

*Nemeth, V. L., Csete, G., Drotos, G., Greminger, N., Janka, Z., Vecsei, L.,
& Must, A. (2016). The effect of emotion and reward contingencies on
relational memory in major depression: An eye-movement study with
follow-up. Frontiers in Psychology, 7, Article 1849. https://doi.org/10
.3389/fpsyg.2016.01849

Neu, P., Bajbouj, M., Schilling, A., Godemann, F., Berman, R. M., &
Schlattmann, P. (2005). Cognitive function over the treatment course of
depression in middle-aged patients: Correlation with brain MRI signal
hyperintensities. Journal of Psychiatric Research, 39(2), 129–135. https://
doi.org/10.1016/j.jpsychires.2004.06.004

Nolen-Hoeksema, S., Wisco, B. E., & Lyubomirsky, S. (2008). Rethinking
Rumination. Perspectives on Psychological Science, 3(5), 400–424.
https://doi.org/10.1111/j.1745-6924.2008.00088.x

*Nouchi, R., & Kawashima, R. (2012). Effect of the survival judgment task
on memory performance in subclinically depressed people. Frontiers in
Psychology, 3, Article 114. https://doi.org/10.3389/fpsyg.2012.00114

*Novaretti, T. M. D. S., Radanovic, M., & Nitrini, R. (2012). Screening for
cognitive impairment in late onset depression in a Brazilian sample using
the BBRC-Edu. Dementia & Neuropsychologia, 6(2), 85–90. https://
doi.org/10.1590/S1980-57642012DN06020004

*Nussbaum, P. D. (1987). Qualitative aspects of memory performance in
depressed versus demented elderly (Publication No. 1332536) [Master’s
thesis, University of Arizona]. ProQuest Dissertations & Theses Global.

O’Shea, D. M., Dotson, V. M., Woods, A. J., Porges, E. C., Williamson, J. B.,
O’Shea, A., & Cohen, R. (2018). Depressive symptom dimensions and their
association with hippocampal and entorhinal cortex volumes in community
dwelling older adults. Frontiers in Aging Neuroscience, 10, Article 40.
https://doi.org/10.3389/fnagi.2018.00040

O’Shea, D. M., Fieo, R. A., Hamilton, J. L., Zahodne, L. B., Manly, J. J., &
Stern, Y. (2015). Examining the association between late-life depressive
symptoms, cognitive function, and brain volumes in the context of
cognitive reserve. International Journal of Geriatric Psychiatry, 30(6),
614–622. https://doi.org/10.1002/gps.4192

*Olsen, E. K., Bjorkquist, O. A., Bodapati, A. S., Shankman, S. A., &
Herbener, E. S. (2015). Associations between trait anhedonia and emo-
tional memory deficits in females with schizophrenia versus major depres-
sion. Psychiatry Research, 230(2), 323–330. https://doi.org/10.1016/j
.psychres.2015.09.012

Opdebeeck, C., Quinn, C., Nelis, S. M., & Clare, L. (2015). Does cognitive
reserve moderate the association between mood and cognition? A sys-
tematic review. Reviews in Clinical Gerontology, 25(3), 181–193. https://
doi.org/10.1017/S0959259815000155

Ostergaard, S. D., Jensen, S. O., & Bech, P. (2011). The heterogeneity of the
depressive syndrome: When numbers get serious. Acta Psychiatrica
Scandinavica, 124(6), 495–496. https://doi.org/10.1111/j.1600-0447
.2011.01744.x

*Ottowitz, W. E., Deckersbach, T., Savage, C. R., Lindquist, M. A., &
Dougherty, D. D. (2010). Neural correlates of strategic processes under-
lying episodic memory in women with major depression: A 15O-PET
study. The Journal of Neuropsychiatry and Clinical Neurosciences, 22(2),
218–230. https://doi.org/10.1176/jnp.2010.22.2.218

Paelecke-Habermann, Y., Pohl, J., & Leplow, B. (2005). Attention and
executive functions in remitted major depression patients. Journal of
Affective Disorders, 89(1–3), 125–135. https://doi.org/10.1016/j.jad
.2005.09.006

*Pantzar, A., Laukka, E. J., Atti, A. R., Fastbom, J., Fratiglioni, L., &
Bäckman, L. (2014). Cognitive deficits in unipolar old-age depression: A
population-based study. Psychological Medicine, 44(5), 937–947. https://
doi.org/10.1017/S0033291713001736

Papakostas, G. I., Petersen, T., Mahal, Y., Mischoulon, D., Nierenberg, A. A.,
& Fava, M. (2004). Quality of life assessments in major depressive disorder:
A review of the literature. General Hospital Psychiatry, 26(1), 13–17.
https://doi.org/10.1016/j.genhosppsych.2003.07.004

*Pedersen, A., Küppers, K., Behnken, A., Kroker, K., Schöning, S., Baune,
B. T., Rist, F., Arolt, V., & Suslow, T. (2009). Implicit and explicit
procedural learning in patients recently remitted from severe major
depression. Psychiatry Research, 169(1), 1–6. https://doi.org/10.1016/j
.psychres.2008.06.001

*Pegg, E. (2009). Interactions between rumination, depression and cogni-
tion (Publication No. 11009571) [Doctoral dissertation, University of
Manchester]. ProQuest Dissertations & Theses Global.

*Peterson-Masri, A. (1996). Differentiating mild depression from mild
dementia in nursing home residents using memory and decision-making
tasks (Publication No. 9715514) [Doctoral dissertation, Fordham Univer-
sity]. ProQuest Dissertations & Theses Global.

Polyakova, M., Sonnabend, N., Sander, C., Mergl, R., Schroeter, M. L.,
Schroeder, J., & Schönknecht, P. (2014). Prevalence of minor depression
in elderly persons with and without mild cognitive impairment: A
systematic review. Journal of Affective Disorders, 152–154, 28–38.
https://doi.org/10.1016/j.jad.2013.09.016

*Pomara, N., Bruno, D., Sarreal, A. S., Hernando, R. T., Nierenberg, J.,
Petkova, E., Sidtis, J. J., Wisniewski, T. M., Mehta, P. D., Pratico, D.,
Zetterberg, H., & Blennow, K. (2012). Lower CSF amyloid beta peptides
and higher F2-isoprostanes in cognitively intact elderly individuals with
major depressive disorder. The American Journal of Psychiatry, 169(5),
523–530. https://doi.org/10.1176/appi.ajp.2011.11081153

Popovic, D., Vieta, E., Fornaro, M., & Perugi, G. (2015). Cognitive
tolerability following successful long term treatment of major depression
and anxiety disorders with SSRi antidepressants. Journal of Affective
Disorders, 173, 211–215. https://doi.org/10.1016/j.jad.2014.11.008

*Portella, M. J., Marcos, T., Rami, L., Navarro, V., Gastó, C., & Salamero,
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