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Previous meta-analyses on Overgeneral Autobiographical Memory (OGM) and depression have emphasised
clinically diagnosed current depression, leaving questions about subthreshold and remitted depression. Further,
numerous studies of OGM remain unconsidered due to a focus on one testing paradigm, the Autobiographical
Memory Test (AMT). We conducted a meta-analysis on OGM in depression including remitted, subthreshold, and
currently depressed samples and incorporating non-AMT studies. Our novel use of three-level models enabled
robust variance analyses with multiple effect sizes from each study while controlling for dependencies across
effect sizes. With results from 67 published and unpublished works, ours is the largest meta-analysis to date on
OGM in depression. We identified decreased autobiographical memory specificity (Hedges’ g = —0.73) and
increased categoricity (Hedges’ g = 0.77) for depressed individuals over controls. Moderator analyses suggested
more severe OGM in current, clinical MDD than subthreshold and remitted depression, although deficits were
still present in the latter groups. Our results highlight the importance of utilising a broader range of testing

paradigms and considering non-clinical depression in future work.

1. Introduction

Autobiographical memory involves the storage and retrieval of in-
formation from one’s past and ranges from broad life periods down to
the minute sensory details of a given event (Conway and
Pleydell-Pearce, 2000). The successful recollection of events from one’s
past is critical to identity formation, problem-solving, and future goal
direction (Gamble et al., 2019; Liu et al., 2013). The tendency to recall
elements from autobiographical memory with lower specificity is asso-
ciated with a range of poor outcomes, such as decreased social problem
solving (Goddard et al., 1997) and worse depression prognosis (Hallford
et al.,, 2021; Sumner et al., 2010). One of the most highly researched
phenomena in this field is that of overgeneral autobiographical memory
(OGM) in major depressive disorder (MDD).

OGM refers to the tendency for individuals prompted to recall a
specific personal event to instead provide a categoric(al) or extended
response, defined as, respectively, a memory for a more general event
that has occurred multiple times or a memory for events lasting longer
than a day. Depressed individuals are especially prone towards the
categoric response style (Williams et al., 2007). For instance, a
depressed individual asked to report a memory related to the word

“school” might give the categorical response “taking exams,” rather than
a specific response like “taking my organic chemistry final” or the
extended response “my freshman year of college.”

The instrument most commonly used to elicit autobiographical
memories is the Autobiographical Memory Test (AMT; Williams and
Broadbent, 1986). In the standard AMT, an experimenter presents the
participant with a series of positively, negatively, or neutrally valenced
cue words and asks for a specific memory in response to those cues. The
responses are typically categorised as specific, categoric, or extended.
While the core cuing paradigm of the AMT does not vary across studies,
there are several methodological variables that can differ (e.g., number
of cues presented, time limit for memory response, cue valence, etc.).
Results from the AMT have formed the basis of all meta-analyses to date
on OGM in depression (Chiu et al., 2018; Hallford et al., 2021; Liu et al.,
2013; Ono et al., 2016; Sumner et al.,, 2010; Van Vreeswijk and De
Wilde, 2004). The stated argument to exclude non-AMT paradigms from
meta-analyses typically cites heterogeneity of effect sizes introduced by
including other testing paradigms. However, two lines of evidence
suggest that this may not be as useful a restriction as previously thought.

First, it seems unnecessary to exclude non-AMT paradigms in the
name of homogeneity when variations within the AMT task itself
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provide a source of considerable heterogeneity. For instance, Liu et al.
(2013) found that depressed individuals provided fewer specific and
more categoric responses compared to healthy controls when they were
given 60 s to generate a memory versus 30 s or 120 s. These results
suggest that the way the AMT is presented can influence the responses
depressed individuals provide. Excluding non-AMT studies cannot con-
trol for effect size variability caused by AMT task parameters, leaving
significant task heterogeneity in the final sample. Meta-analysis is, of
course, well equipped to investigate the effect of such task variations,
including differences between AMT and non-AMT paradigms. It is not
clear that non-AMT studies are worth excluding whereas AMT studies
with different testing parameters are not.

Second, the AMT has been found to have reduced sensitivity for
detecting OGM in individuals who have elevated symptoms that do not
meet the threshold for clinical MDD (i.e., subthreshold depression) (Raes
et al., 2007). The standard AMT includes multiple practice trials and
reminders to provide specific memories, and it is likely that the low rate
of categorical responses in subthreshold (compared to clinical) depres-
sion might be due to the former group’s ability to use this scaffolding to
keep the task instructions in mind (Debeer et al., 2009; Raes et al.,
2007). Clinically depressed individuals may have a comparably difficult
time taking advantage of such support structures due to impaired ex-
ecutive function (Dotson et al., 2020). In support of this notion, a
“minimal instructions” version of the AMT that removes these aids has
been shown to elicit a higher rate of categorical responses in samples
with subthreshold depression than the standard AMT (Debeer et al.,
2009). Alternative measures of autobiographical memory specificity,
such as the Sentence Completion for Events from the Past Test (SCEPT;
Raes et al., 2007) have shown similar promise for detecting OGM in
subthreshold depression (Anderson et al., 2016). Thus, the present work
includes non-AMT paradigms to better assess the robustness of OGM
across measures of autobiographical memory performance in in-
dividuals with subthreshold depression.

Researchers have also utilised meta-analyses to test the predictions
of theories behind OGM. One well established framework is the “CaR-
FA-X” model (Williams et al., 2007). This theory explains OGM in terms
of three interconnected processes: capture and rumination (CaR),
functional avoidance (FA), and reduced executive function (X). The
foundational idea is that intentional memory search tends to begin at the
categorical level and simultaneously proceed towards more specific and
more general elements (Conway and Pleydell-Pearce, 2000). Failure to
take the search to its conclusion may be caused by any one of the
CaR-FA-X factors on its own or by a combination of them. For instance,
early search termination could be: a consequence of overdeveloped
self-schema at the categorical level (i.e., CaR), a mechanism for avoiding
highly disturbing memories (i.e., FA), or a result of not having enough
executive resources to find a specific memory (i.e., X). Research
assessing the predictions of the CaR-FA-X model has since been met with
mixed results (Chiu et al., 2018; Sumner et al., 2011; Sumner et al.,
2014).

We seek to address a critical question related to the CaR-FA-X model,
as well as to alternate theories of OGM. Namely, whether OGM is a
temporary state-marker associated with depressed mood, or a lasting
trait-marker that presents a risk factor for depression (Brittlebank et al.,
1993). The CaR-FA-X model presents OGM as a product of cognitive
styles that can develop absent depression, thus favoring a trait-marker
account (Williams et al., 2007). One way to address the trait- versus
state-marker debate is by assessing how strongly autobiographical
memory specificity can predict later depression severity. The two
existing meta-analyses on the topic bring support to the trait-marker
theory by demonstrating OGM to be a significant predictor of symp-
toms at follow up (Hallford et al., 2021; Sumner et al., 2010). Another
element of the trait-marker theory that has not been considered in pre-
vious meta-analytic work is the persistence of OGM into remission.
Although there exists a sizable empirical literature suggesting that OGM
remains into the euthymic phase of depression (Mackinger et al., 2000;
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Spinhoven et al., 2006; Young et al., 2014), some studies have failed to
detect an association between remitted depression and OGM (Wessel
et al.,, 2001). It is possible that this inconsistency is a consequence of
differing AMT parameters or subject variables (e.g., age, clinical diag-
nosis, comorbid diagnoses) between studies. Considering remitted
(versus current) depressed status as a moderator variable across a large
number of studies would provide a way to cut through individual dif-
ferences among research projects. The present work will be the first
meta-analysis to consider the issue of remission, with the inclusion of
non-AMT paradigms boosting our ability to detect remission effects,
should they exist.

Finally, valence has also been a topic of interest in past work. The
original AMT contained 5 positively valenced and 5 negatively valenced
cue words (Williams and Broadbent, 1986). Subsequent studies have
typically maintained this binary distinction, or alternatively added a
third category of neutral words. Despite the longstanding use of
valenced cue words, conclusions regarding valence effects on OGM
remain elusive. There are some indications that OGM occurs to the same
extent regardless of cue or memory valence (Griffith et al., 2009; Wessel
et al., 2001). Other studies have identified depressed samples as having
more specific memory for negative cues over positive cues (Lemogne
etal., 2006; Nandrino et al., 2002) and the reverse trend of more specific
memory for positive cues over negative ones (Mansell and Lam, 2004).
Similar discrepancies regarding valence have come up in meta-analyses
and review articles as well (Van Vreeswijk and De Wilde, 2004; Williams
et al., 2007).

One possible explanation for the mixed results is related to the
method used to consider valence as a moderator. That is, previous meta-
analyses have employed one of two methods when dealing with valence:
combining positive and negative effect sizes into a single measure and
omitting valence analyses (e.g., Sumner et al., 2010, Hallford et al.,
2021), or conducting entirely separate analyses by valence (e.g., Van
Vreeswijk and De wilde, 2004). The former option controls for issues
that come with including multiple effect sizes from a single study, such
as similar standard errors and inflating the relative importance of studies
with a greater number of effect sizes. However, this comes at the cost of
blurring across potentially meaningful distinctions between valence
categories. By contrast, splitting positive and negative effect sizes cre-
ates concerns about dependent effect sizes if researchers do not control
for the relatedness of multiple effect sizes from the same study. Using a
three-level meta-analysis—which nests effect sizes within studies and
thus allows for the inclusion of multiple effect sizes from each study-
—avoids the pitfalls of both these approaches. Three-level meta--
analyses not only account for the individual sampling variance and
between-study variance considered in traditional meta-analyses, but
also the variance between effect sizes within a study (Cheung, 2014).
Because many autobiographical memory studies report several scores
that vary by valence or test (e.g., AMT versus Autobiographical Memory
Interview; (Kopelman et al., 1989)), a method allowing for the safe in-
clusion of more than one effect size per study is necessary to capture
these effects. The current work will be the first to apply a three-level
meta-analysis to the study of OGM in depression.

1.1. Present study

The current meta-analysis is a comprehensive synthesis of the pub-
lished and unpublished literature regarding OGM in depression. As done
in past work, we consider autobiographical memory specificity and
categoricity in separate analyses (Hallford et al., 2021; Liu et al., 2013;
Sumner et al., 2010; Van Vreeswijk and De Wilde, 2004). We will
expand upon previous research in the following three ways: (a) The
inclusion of studies using paradigms besides the AMT will speak to the
robustness of OGM across different memory specificity measures while
mitigating concerns about the AMT being insensitive to OGM in sub-
clinical or remitted depression; (b) the addition of several participant
moderator variables—most notably current depression status—will
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further our understanding of how OGM patterns in different depressed
populations; and (c) the use of a three-level meta-analysis will enable the
simultaneous consideration of OGM severity as a whole and separated
by valence without raising concerns about dependent effect sizes
(Cheung, 2014).

2. Methods

We conducted a meta-analysis following the guidelines set forth in
the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA; Moher et al., 2009). All the relevant data and analysis files can
be found on the project’s page on the Open Science Framework
(https://osf.io/56bsj/?
view_only=12d37beae3a444149a0c65bddb0c9043).

2.1. Study selection

The first author and a research assistant independently conducted a
thorough database search using PubMed, PsychInfo, and Proquest Dis-
sertations and Theses. Proquest Dissertations and Theses was utilised to
find unpublished manuscripts, which were evaluated using the same
criteria as published works. The search results ranged from February
2021 back to 1980, the year “major depressive disorder” first appeared
in the Diagnostic and Statistical Manual of Mental Disorders, third edition
(DSM-IIT; American Psychiatric Association, 1980). Filters were applied
to limit the studies to human populations with subjects aged 18 and
above. The following search terms were used to sift through articles
based on the titles and abstracts, where the asterisk allows for different
endings for a given word: (‘depr*” OR ‘MDD’ OR ‘dyshtymi*’ OR ‘dys-
phor*’) AND (‘autobiographical’).

Articles were assessed for eligibility by two raters based on titles,
then abstracts, then full texts. The inclusion criteria required: (a) the
presence of a sample with either diagnosed MDD (current or remitted) or
subthreshold depression based on symptomatology levels, (b) the pres-
ence of a healthy control group, and (c) the inclusion of a measure of
autobiographical memory specificity or categoricity—such as the AMT
or the Autobiographical Memory Interview—with sufficient information
to extract effect sizes (i.e., means and standard deviations, F statistics, t
statistics, or p-values). Both published articles and unpublished manu-
scripts were considered. To avoid confounding effects from comorbid
conditions that affect memory, we excluded studies where either sample
exhibited dementia, Alzheimer’s disease, mild cognitive impairment,
brain injury, Parkinson’s disease, history of stroke, HIV, cancer, dia-
betes, multiple sclerosis, attention deficit hyperactivity disorder
(ADHD), schizophrenia, alcohol or substance abuse, personality disor-
ders, PTSD, bipolar disorder, psychotic symptoms of depression, or
postpartum depression. Due to the high rates of comorbidity of
depression and anxiety disorders, comorbid anxiety was not considered
exclusionary. Studies were excluded if any of the participants over-
lapped with individuals in other studies, with precedence given to
studies with larger sample sizes and then to those published more
recently. Data was included from a range of community, university,
outpatient, and inpatient settings. If a study focused on electroconvul-
sive therapy (ECT) or other treatments, only pretreatment data was
included. Where the two raters disagreed over study inclusion, an
agreement was reached after discussing the particulars of the article in
question.

The initial search returned 938 non-duplicate records. After
removing studies based on their titles and abstracts, the remaining 294
records were screened based on full texts. When full texts were un-
available or more information was required, the original authors were
contacted and 26 out of 47 such requests were met with positive re-
sponses. Ultimately, 67 records met all criteria and were included in the
specificity and/or categoricity analyses. Fig. 1 depicts the overall search
process and reasons for article exclusion.
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1366 records retrieved from
database search:
-PubMed (n = 534)
-PsychINFO (n = 699)
-ProQuest (n = 133)

9 records identified in journal
article references

437 duplicate
records removed

938 titles/abstracts screened

644 records
removed based on
title/abstract

294 full texts screened

227 records removed based
on full text screening:
-Methodology (153)
-Overlapping Participants
(14)
-Sample (35)
-Unavailable (24)
-Review or meta-analysis (1)

67 records included in final
analyses

Fig. 1. Search Process.

2.2. Data extraction and variable coding

The following variables were recorded where possible: publication
status, diagnostic status of the depressed sample (i.e., proportion with a
clinical MDD diagnosis), current depression status of the depressed
sample (i.e., proportion in a current MDD episode versus proportion
remitted), sample size of the depressed and healthy control groups,
average age in the depressed and healthy control groups, sex composi-
tion of each group (i.e., proportion females in each group), average years
of education in the depressed and healthy control groups, whether the
depressed and healthy control groups were matched for age and/or
years of education, average IQ in the depressed and healthy control
groups, first-episode versus recurrent depression, onset age of depres-
sion, time since initial depression diagnosis, proportion of the depressed
sample on antidepressant medication, recruitment site (i.e., a clinical
setting such as an inpatient ward or outpatient clinic versus a commu-
nity or university setting), depression severity (as measured by a self-
report form), whether the test used in the study was the AMT, the
valence of the memory cues (i.e., positive, negative, or neutral), and
whether an effect size corresponded to memory specificity or catego-
ricity. In cases where only age of depression onset was reported, time
since diagnosis was calculated based on the mean age of the depressed
sample. When only time since diagnosis was reported, age of depression
onset was estimated using the mean age of the depressed sample. A
standardised measure of depression was calculated by converting scores
to the Beck Depression Inventory (BDI) scale, which was the most widely
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reported measure in our sample. Values were converted from the
Hamilton Depression Rating Scale (HDRS) using the formula ‘BDI
= (HDRS - 0.65)/0.67' (Vittengl et al., 2005) and from the Mont-
gomery-Asberg Depression Rating Scale (MADRS) using the formula
‘BDI = 1.28 *MADRS - 3.33' (Heo et al., 2007).

2.3. Meta-analytic approach

Effect sizes were initially converted to Cohen’s d based on the for-
mula (M; — M2)/SDpooled, With M; referring to the performance of the
depressed group, Ms to the performance of the healthy control group,
and SDpooled to the pooled standard deviation of the two groups. As a
result, positive effect sizes indicate a higher level of specificity or cate-
goricity in the depressed group for measures of specific memories and
categoric memories, respectively. In cases where means and standard
deviations were not available, F statistics, t statistics, or p-values were
used to estimate effect sizes based on the equations used by (Coles et al.,
2019). Hedges’ g correction for small sample bias (Hedges and Olkin,
1985) was used to convert effect sizes before conducting analyses. The
following equation was used: g = d[1 - (3/4 df - 1)1, with df representing
the combined degrees of freedom for the depressed and healthy control
groups. In cases where multiple relevant measures were reported in a
single study (e.g., number of specific and categoric memories separated
by valence), a separate effect size was calculated for each.

These effect sizes were then analyzed via three-level meta-analysis in
R, using the metafor package to implement a three-level random effects
model (Viechtbauer, 2010), the clubSandwich package for cluster-robust
variance estimation (Pustejovsky and Tipton, 2021), and dplyr for data
manipulation (Wickham et al., 2021). Separate analyses were conducted
for measures of specificity and categoricity. The mean effect sizes were
calculated, in addition to 95% confidence intervals. Effect size hetero-
geneity was assessed using both the Q statistic and 7. In a three-level
meta-analysis, ©2 refers to two distinct measures: T and t). While
the former deals with heterogeneity between effect sizes from the same
study, the latter corresponds to effect size heterogeneity after control-
ling for differences between measures at the study level.

2.4. Moderator analyses

Moderator analyses were conducted using the maximum likelihood
estimate method. The following moderator variables were considered:
age, sex, years of education, premorbid IQ, diagnostic status (i.e., pro-
portion with a clinical MDD diagnosis), depression status (i.e., propor-
tion in a current MDD episode versus proportion remitted), matched
age, matched education, antidepressant use, use of the AMT, symptom
severity (using scores on the Beck Depression Interview (BDI) and others
converted to the BDI scale), first-episode or recurrent depression, time
since diagnosis, age of depression onset, publication status, cue/memory
valence, and recruitment site.

3. Results
3.1. Outliers and publication bias

Two effect sizes were identified as being over 3 SD away from the
average effect size in the specificity analyses (Gupta and Kar, 2012;
memory specificity for positive cues in the remitted and currently
depressed groups). These effect sizes were excluded from primary and
moderator analyses. Publication bias was assessed via regression anal-
ysis on the funnel plots, once using all effect sizes (which preserves all
data but violates the assumption of independence inherent in these
analyses), and once using effect sizes averaged within studies (to meet
the independence assumption; Viechtbauer, 2010). Analysis using all
effect sizes identified significant evidence of publication bias in both the
specificity (z=—8.03, p < 0.0001) and categoricity (z= 2.60,
p = 0.009) analyses. The same was true for analyses using averaged
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effect sizes (z = —6.29, p < 0.001; z = 2.07, p = 0.04 for the specificity
and categoricity analyses, respectively). The trim-and-fill method
(Duval and Tweedie, 2000), however, did not identify any missing
studies for categoricity analyses. Trim-and-fill analyses identified 5
missing studies in the specificity analyses using the Ry-estimator method
on all effect sizes, but not for the effect sizes averaged within study.
Funnel plots corresponding to the memory specificity and categoricity
results using all effect sizes are presented in Fig. 2 and Fig. 3,
respectively.

3.2. Overadll effect sizes

3.2.1. Autobiographical memory specificity

A three-level model considering autobiographical memory speci-
ficity across 140 effect sizes, including 83 unique comparisons from 67
records, resulted in an overall effect size of g = —0.73 (95% CI [—0.90,
—0.57]; p < 0.001). This represents a medium-to-large effect corre-
sponding to lower memory specificity in the depressed groups. The ef-
fect size remained of similar magnitude following trim-and-fill analyses
regarding publication bias (g = —0.70, 95% CI [—-0.83, —0.56]; g =
—0.75, 95% CI [—0.91, —0.58] for analyses with all effect sizes and with
averaged effect sizes, respectively). The distribution of effect sizes across
studies can be seen via forest plot in Fig. 4. Moderator analyses were
warranted, given the presence of significant heterogeneity (Q(139)
=912.39, p = 0.00; %) = 0.23, p = .0004; 753, = 0.36, p = 0.0006; %)
=0.35 and I = 0.53). See Table 1 for descriptive statistics of the
studies included in the specificity analyses.

3.2.2. Autobiographical memory categoricity

A three-level model concerning effect sizes related to categorical
memories across 41 effect sizes, including 28 unique comparisons from
22 records resulted in an overall effect size of g = 0.77 (95% CI [0.49,
1.05]; p < 0.001). This is a medium-to-large effect size pointing to a
higher degree of overgeneral memory in the depressed samples. The
effect size was of similar magnitude even after conducting trim-and-fill
analyses regarding publication bias (g = 0.77, 95% CI [0.47, 1.07]; g =
0.80, 95% CI [0.47, 1.14] for analyses with all effect sizes and with
averaged effect sizes, respectively). A forest plot with all the relevant
effect sizes is shown in Fig. 5. Significant heterogeneity was found (Q
(40) = 362.1, p < 0.0001; %) = 0.84, p = .012; 7% = 0.00, p = 1.00;
Fp) = 0.91 and F3) = 0.00), indicating the need for moderator analyses.
See Table 2 for descriptive statistics of the studies included in the
specificity analyses.

O 010<p<100
W 005<p=<0.10
@ 001<p<005
O 000<p5001
o Stdes

Standard Error
0405 o

054

Observed Outcome

Fig. 2. : Funnel Plot for Memory Specificity Results. Each dot represents a single
included effect size placed according to its value and corresponding standard error.
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O 010<p=100

o

@ 000<p=001
o Studies

0486

2 1 0 1 2 3 4

Observed Outcome

Fig. 3. : Funnel Plot for Memory Categoricity Results. Each dot represents a
single included effect size placed according to its value and corresponding stan-
dard error.

3.3. Moderator analyses

Moderator analyses were conducted for multiple participant and
study variables, the results of which are reported in Table 3 and Table 4.

As can be seen in Tables 3 and 4, the only significant moderators for
memory specificity were current depressed status (with current
depression being associated with lower memory specificity than
remitted depression), recruitment site (with worse performance
amongst depressed samples recruited from clinical settings compared to
those recruited from university or community environments), and years
of education (increasing education level was associated with higher
levels of specificity). Pairwise comparisons regarding valence did not
reveal and significant effects.

As shown in Tables 3 and 4, the only significant moderators for
memory categoricity were depression diagnosis status (a diagnosis of
MDD was associated with higher levels of memory categoricity), use of
the AMT (with higher levels of categoricity in studies using the AMT
versus studies that did not use the AMT), and age-matching (with age-
matched samples associated with a higher degree of categoricity
versus samples not matched for age). However, there was only one
sample not matched for age, so that result should be interpreted with
extreme caution. Pairwise comparisons for valence yielded no signifi-
cant effects.

4. Discussion

The present work is the largest meta-analysis to date on OGM in
depression and includes results from both the published and unpub-
lished literature. Our results are in line with past reviews indicating
reduced autobiographical memory specificity and heightened autobio-
graphical memory categoricity in depression (Liu et al., 2013; Van
Vreeswijk and De Wilde, 2004; Williams et al., 2007). Analysis of 140
effect sizes from 67 records revealed a medium-to-large effect size of
— 0.73, indicating reduced memory specificity in depressed samples. In
addition, the analysis of 41 effect sizes from 22 records resulted in a
medium-to-large effect size of 0.77, suggesting heightened categoricity
in the depressed samples versus healthy controls. These results echo past
findings regarding OGM in MDD while also providing novel evidence
that the OGM phenomenon is evident even when paradigms besides the
AMT are used and samples with subthreshold or remitted depression are
included. The implications of our moderator analyses are discussed
below.
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4.1. Does OGM severity differ in clinical versus subthreshold or remitted
depression?

Results regarding diagnostic status and OGM were mixed. Diagnosed
depression was associated with higher levels of memory categoricity
than was subthreshold depression, although categoricity was signifi-
cantly elevated in both groups compared to controls. At the same time,
we failed to uncover an effect of diagnostic status on memory specificity.
Relatedly, moderator analyses revealed decreased specificity for par-
ticipants in a current depressive episode compared to those remitted
from depression. Self-reported depression severity did not moderate
specificity or categoricity, which fits with empirical work arguing
against a direct association between symptom severity and OGM (Young
et al., 2014).

Taken as a whole, the moderator analyses imply that OGM is a
phenomenon more severe for people in a current episode of clinical
MDD than with remitted or subthreshold depression. This idea fits with
the finding that depressed samples recruited in inpatient or outpatient
settings—where individuals are more likely to have clinically diagnosed,
current depression-had significantly lower specificity than depressed
samples drawn from community or university samples. Nonetheless,
individuals experiencing subthreshold or remitted depression still
exhibit OGM compared to the general population.

These results can be interpreted in several ways relating to the trait-
marker theory of OGM, which argues that OGM is not a direct conse-
quence of being in a depressive episode but is instead a consistent
cognitive style that makes individuals more vulnerable to depression
(Brittlebank et al., 1993; Hallford et al., 2021; Liu et al., 2013; Sumner
etal., 2010; Young et al., 2016). On the one hand, it appears that OGM is
a phenomenon that occurs in people who have not yet reached a severe
level of depression or are no longer in a depressive episode—albeit at a
lower severity than in clinical MDD. Thus it could be the case that
certain individuals may have an underlying tendency for retrieving less
specific memories regardless of whether they are currently depressed.
The lack of an effect of depressive symptom severity on memory speci-
ficity or categoricity further supports this notion. On the other hand, we
did find that current depression was associated lower specificity than
remitted depression and that clinical depression was associated with
higher categoricity than subthreshold depression. Although OGM may
be present before depression onset and after remission, it seems to be
exacerbated once depression begins.

The present findings suggest that OGM becomes more pronounced
after individuals meet the criteria for clinical depression and that it
largely abates after other depression symptoms have decreased. This
raises a critical question of causality: Does increasing autobiographical
memory specificity contribute to remission from depression, is OGM
ameliorated only once remission has occurred, or do improvements in
memory specificity coincide with depression remission? Some evidence
suggests that interventions targeted at improving autobiographical
memory specificity can also reduce depression symptoms (Barry et al.,
2019). In this sort of treatment, patients undergo several weeks of
training to help them focus on the more specific parts of their memories
(Raes et al., 2009). Barry et al. (2019) conducted a meta-analysis looking
at the impact of Memory Specificity Training (MeST) on memory spec-
ificity, depression symptoms, and several measures of cognitive func-
tion. They found that individuals who participated in MeST had greater
memory specificity and lower depression severity post-intervention
compared to individuals who did not take part in MeST. This provides
evidence that OGM may play an active role in depression remission and
maintenance. Consistent with this notion, other work has shown that
OGM is predictive of later depression symptoms (Hallford et al., 2021;
Sumner et al., 2010).

Another potential explanation for the relationship between OGM and
depression remission is that general depression symptoms abate before
patients recoup their autobiographical memory specificity. Existing
work regarding this issue has not found an association between
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Fig. 4. : Forest Plot of Effect Sizes for Memory Specificity. Effect sizes are individually represented as dots, with error bars indicating 95% confidence intervals. The diamond
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Table 1
Sample and Moderator Characteristics for Studies Included in the Specificity
Meta-Analysis.

Number of effect sizes (k) 140

Number of samples (j) 83
Mean publication year (SD) 2010.03 (6.05)
Number of depressed individuals 2175

Number of control individuals 2499

Continuous Moderators Mean Range k (%)

Age 38.30 20.1-74.59 113 (80.7)
Sex (female proportion) 0.685 0.25-1 114 (81.4)
Education (years) 12.65 7.15-16.5 47 (33.6)
Premorbid IQ 104.70 91.1-120 26 (18.6)
Diagnostic Status 0.867 0-1 114 (81.4)
Depression Status 0.819 0-1 140 (100)
Medication Status 0.502 0-1 47 (33.6)
Symptom Severity (BDI scale) 22.4 2.5-44.6 99 (70.7)
Episode (recurrent proportion) 0.638 0.5-0.86 7 (5.0)
Time Since Diagnosis (months) 125.5 30-204 13 (9.3)
Age of Depression Onset 30.8 17.29-54.79 13 (9.3)
Categorical Moderators k (%)

Test Type

AMT 117 (83.6)

Non-AMT 23 (16.4)

Valence

Neutral 9(6.4)

Positive 41 (29.3)

Negative 44 (31.4)

NA 46 (32.9)

Publication Status

Published 116 (82.9)

Unpublished 24 (17.1)

Age Matching

Age Matched 104 (74.3)

Not Age Matched 9 (6.4)

NA 27 (19.3)
Education Matching

Education Matched 65 (46.4)
Not Education Matched 10 (7.1)
NA 65 (46.4)
Recruitment Site

Clinical 72 (51.4)
Community/University 60 (42.9)
NA 8(5.7)

Note. j = number of unique depression-control group comparisons. k = number
of effect sizes. All continuous moderators are based on information from
depression groups. Diagnostic Status refers to the proportion of a sample with a
clinical MDD diagnosis. Depression Status refers to the proportion in a current
(rather than remitted) depressive episode. Episode represents the proportion
with recurrent episodes of depression (as opposed to first-episode depression).
Medication represents the proportion taking medication for depression. If a
study only reported Age of Depression Onset, Time Since Diagnosis was calcu-
lated using the mean age (and vice versa).

remission duration and memory specificity (Spinhoven et al., 2006).
Thus, it seems unlikely that depression remission precedes autobio-
graphical memory improvements. Due to the cross-sectional nature of
our meta-analysis, the present work cannot necessarily arbitrate be-
tween different theories about OGM and depression remission. Longi-
tudinal work looking at MeST as a preventative measure in subthreshold
and remitted depression would be worthwhile.

4.2. Are there factors that can mitigate OGM severity?

The ‘X’ element in the ‘CaR-FA-X' model argues that executive
dysfunction is a key factor in causing and maintaining OGM in psy-
chopathology (Williams et al., 2007). Although there were not enough
explicit executive function measures reported in the extracted studies to
enable a direct analysis, we did consider two measures commonly
associated with executive function: education level (Opdebeeck et al.,
2016) and IQ (Arffa, 2007; Leeson et al., 2010). Higher educational
attainment was associated with increased memory specificity, with each
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additional year of education in the depressed group corresponding to a
0.15 SD smaller gap between the depressed and control sample. It
should be noted that the intercept for this analysis was —2.70, meaning
that roughly 18 years of education would be needed to completely
eliminate the memory specificity effect.

A similar positive association between education level and autobio-
graphical memory specificity has been reported in past work on MDD
(Wessel et al., 2001). These findings are fitting with the idea of educa-
tion imparting increased cognitive reserve (Le Carret et al., 2003). The
idea of cognitive reserve is most commonly used to explain a resistance
to cognitive difficulties brought on by neurodegenerative disorders
(Barulli and Stern, 2013). However, it can also be applied to OGM when
framed in the context of broader cognitive deficits like impaired exec-
utive function and source memory (Dalgleish et al., 2007; Raes et al.,
2006).

One possibility that requires future study is that depressed in-
dividuals with greater executive functioning (i.e., higher education/IQ)
may be better able to keep the task instructions in mind when searching
for a specific memory and thus successfully retrieve specific memories at
a greater rate (Debeer et al., 2009; Raes et al., 2007). Improving par-
ticipants’ ability to maintain the goal of retrieving a specific memory is a
hallmark of the MeST paradigms described above. Another goal of such
interventions is to improve individuals’ metacognitive awareness of
when they are using a categoric retrieval style, especially in stressful
situations that sap already limited cognitive control resources (Barry
et al., 2019). Rumination is a common phenomenon in depression (Chiu
etal., 2018) that also has the potential to leech executive resources away
from memory retrieval. Individuals with higher baseline executive
functioning may be quicker to recognise that their attention has been
captured by ruminative thoughts and tune out that internal dialogue
(Williams et al., 2007).

A somewhat surprising finding was the lack of a moderating effect of
age on either memory specificity or categoricity. Note, however, that the
effect of age on specificity was in the expected direction and would have
been significant if a one-tailed test was conducted. Recent meta-analytic
work from our lab has suggested that episodic memory deficits seen in
depression are exacerbated as people age (James et al., In press). Thus,
we predicted higher age would be associated with decreased autobio-
graphical memory specificity and/or increased categoricity. Past
meta-analyses have shown that there is a stronger negative correlation
between memory specificity and later depression symptoms with
increasing age (Hallford et al., 2021; Sumner et al., 2010), suggesting
age may have a moderating influence between OGM and depression. The
lack of a moderating effect of age on autobiographical memory in our
work may be explained by the uniquely personal nature of autobio-
graphical memories. Although older adults with depression may have
more difficulty retrieving episodic memories than younger adults with
depression, the time provided by age to gain new memories and rehearse
old ones may enable equivalent performance on autobiographical
memory measures (Luchetti and Sutin, 2018). Broader episodic memory
measures frequently utilise stimuli that are not as self-relevant, such as
word lists (e.g., California Verbal Learning Test) or pre-written narra-
tives (e.g., Wechsler Memory Scale Logical Memory subtest). The dif-
ferences between the constructs of episodic memory and
autobiographical may illuminate why age did not moderate the rela-
tionship between OGM and depression in our analyses.

4.3. Does OGM severity differ across autobiographical memory measures?

The present work includes effect sizes from non-AMT measures, a
first among meta-analyses regarding OGM in depression. Because effect
sizes have not previously been combined across autobiographical
memory instruments, we conducted moderator analyses to see if there
were significant differences between AMT and non-AMT effect sizes.
While AMT use did not moderate autobiographical memory specificity,
it did significantly moderate categoricity such that AMT effect sizes were



S. Weiss-Cowie et al. Neuroscience and Biobehavioral Reviews 149 (2023) 105157
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Fig. 5. : Forest Plot of Effect Sizes for Memory Categoricity. Effect sizes are individually represented as dots, with error bars indicating 95% confidence intervals. The
diamond at the bottom represents the overall effect size. The dotted vertical line indicates an effect size of zero.
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Table 2
Sample and Moderator Characteristics for Studies Included in the Categoricity
Meta-Analysis.

Number of effect sizes (k) 41

Number of samples (j) 28

Mean publication year (SD) 2009.46 (6.44)

Number of depressed individuals 715

Number of control individuals 778

Continuous Moderators Mean Range k (%)
Age 39.03 20.1-74.59 37 (90.2)
Sex (female proportion) 0.662 0.25-1 39 (95.1)
Education (years) 10.97 7.8-15.4 12 (29.3)
Premorbid IQ 106.68 96.3-120 14 (34.1)
Diagnostic Status 0.824 0-1 34 (82.9)
Depression Status 0.829 0-1 41 (100)
Medication Status 0.539 0-1 18 (43.9)
Symptom Severity (BDI scale) 22.84 6.3-34.7 29 (70.7)
Episode (recurrent proportion) 0.500 0.5-0.5 2(4.9)
Categorical Moderators k (%)

Test Type

AMT 35(85.4)

Non-AMT 6 (14.6)

Valence

Neutral 1(2.4)

Positive 12 (29.3)

Negative 12 (29.3)

NA 16 (39.0)

Publication Status

Published 37 (90.2)

Unpublished 4(9.8)

Age Matching

Age Matched 34 (82.9)

Not Age Matched 1(2.4)

NA 6 (14.6)

Education Matching

Education Matched 17 (41.5)
Not Education Matched 3(7.3)
NA 21 (51.2)
Recruitment Site

Clinical 22(53.7)
Community/University 18 (43.9)
NA 1(2.4)

Note. j = number of unique depression-control group comparisons. k = number
of effect sizes. All continuous moderators are based on information from
depression groups. Diagnostic Status refers to the proportion of a sample with a
clinical MDD diagnosis. Depression Status refers to the proportion in a current
(rather than remitted) depressive episode. Episode represents the proportion
with recurrent episodes of depression (as opposed to first-episode depression).
Medication represents the proportion taking medication for depression.

associated with higher categoricity than non-AMT tasks. However,
heightened categoricity was still evident when non-AMT tasks were
used, and non-AMT effect sizes came from relatively fewer samples in
the categoricity analysis than in the specificity analysis (4 versus 18).
The lack of an effect in the specificity analysis is encouraging, as it
suggests consistent results across different measures of autobiographical
memory specificity. Limiting meta-analyses to AMT studies has usually
been done under the assumption that introducing new measures would
add excessive heterogeneity to the data. This choice has necessarily
excluded a significant part of the literature (23 non-AMT effect sizes
were included in the present specificity analyses).

4.4. Does OGM severity vary by valence?

The finding of a null effect for valence was not entirely expected,
given past meta-analytic work suggesting more severe OGM for positive
memories than negative ones (Van Vreeswijk and De Wilde, 2004) and
empirical research regarding mood-congruent memory in depression
(Marchetti et al., 2018). There are multiple potential explanations for
the lack of a valence effect. One possibility is that most studies measure
valence based on cue valence rather than memory valence. That is, even
though the cues suggest a particular valence, it does not necessarily
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mean that a participant will generate a memory of the matching valence.
For instance, Young et al. (2012) looked at the valence of autobio-
graphical memories provided by depressed and control individuals in
response to positive, negative, and neutral cues. After combining across
memory categories (e.g., specific, categoric, etc.), they found that
depressed individuals provided fewer total positive memories in
response to positive and neutral cues than controls (Young et al., 2012).
If depressed individuals have a bias towards recalling more negative
memories and/or fewer positive ones in response to all cues, it would not
be surprising to see minimal effect of cue valence on memory specificity
or categoricity. It may be beneficial for future work to focus on memory
valence rather than cue valence during data collection and analysis.
Alternatively, there may have been no moderating effect of valence
because depressed adults have equivalently reduced memory specificity
regardless of valence. Williams et al. (2007) argue that OGM may begin
as a means of avoiding the most harrowing details of traumatic mem-
ories but grow into a more general style of memory retrieval over time.
This idea is consistent with longitudinal work in depressed adolescents
showing that OGM for negative cues can predict later depression onset
and symptom severity better than memory specificity for non-negative
cues (Rawal and Rice, 2012; Warne et al., 2020). Whether these re-
sults can be replicated in adult samples—Ilike those included in the
present meta-analysis—remains to be seen. Longitudinal work is needed
to determine whether depressed individuals’ relative specificity for
positive and negative memories changes over time. Analyses regarding
memory valence and time since diagnosis could provide clues regarding
this question, but unfortunately depression duration was not reported
frequently enough in the present set of studies to allow such an analysis.

5. Limitations and future directions

The present work necessarily represents a snapshot of the samples
from the included studies. To get a clearer picture of how variables such
as depression diagnosis, symptom severity, and remission from depres-
sion impact autobiographical memory specificity, it is ideal to conduct
longitudinal work tracking changes in the same participants over time.
Although our results suggest that OGM severity may decrease after a
depressive episode has ended, longitudinal work is needed to confirm
this finding.

Another limitation of the present work is that it cannot draw a direct
causal link between the variables considered herein. For instance,
although we found that remitted depression was associated with lower
OGM severity than current depression, it was not possible for us to assess
whether the remission was driven by improved autobiographical
memory or vice versa. Work testing the efficacy of depression treatments
targeting autobiographical memory specificity will be useful for teasing
apart the relationship between OGM and remitted, subthreshold, and
current clinical depression.

The current meta-analysis focuses on the relationship between OGM
and adult depression. Studies assessing OGM in non-adult populations
were excluded due to evidence of differences in the aetiology and pre-
sentation of depression in children, adolescents, and adults—separate
from the questions under study here (Karlsson et al., 2007; Thompson,
2012). Investigating the nature of the OGM phenomenon in childhood
and adolescent depression would itself be a valuable avenue of enquiry,
especially given the increasing prevalence of depression in these pop-
ulations (Shorey et al., 2022).

Finally, our results may have been impacted by publication bias.
Although we made a special effort to include unpublished manuscripts
in our work, the publication biases we conducted did suggest the pres-
ence of publication bias.

6. Conclusion

As the largest meta-analysis to date on autobiographical memory in
depression, our work provides robust evidence of overgeneral
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Table 3
Moderator Analyses for Categorical Variables.
Moderator (and sublevels) j k g B 95% CI P R? 3 R? (3 Q 7?9 2 (3
Memory Specificity
Diagnostic Status 66 114 — -0.40 [-0.83, 0.02] .10 .00 .04 257 40
Diagnosed 58 98 -0.78 — [-1.20, —0.36] — — — — —
Subthreshold 7 15 -0.38 — [-0.74, —0.02] — — — — —
Depression Status 83 140 — -0.43** [-0.75, —0.12] .01 .00 .08 912.4%** 24w .33
Current 67 113 -0.81 — [-1.12, —0.50] — — — 783.7 — —
Remitted 13 23 -0.38 — [-0.622, —0.14] — — — 62.8* — —
Medication Status 28 47 — -0.32 [-1.42, 0.78] .57 .00 .03 356.5%** .02 57%*
Medicated 2 5 -1.11 — [-2.20, —0.02] — — — — —
Unmedicated 9 10 -0.79 — [-1.31, —0.28] — — — — —
Matched Age 68 113 — -0.09 [-0.48, 0.31] .69 .00 .00 811.6%** .26%* 40%*
Matched 62 104 -0.78 — [-1.17, —0.38] — — — 798.1%** — —
Not Matched 6 9 -0.69 — [-1.03, —0.35] — — — 12.0 — —
Matched Education 46 75 — -0.06 [-0.47, 0.36] .80 .00 .00 494.3%** .34%* .26
Matched 40 65 -0.70 — [-0.47, 0.36] — — — 476.3%*%* — —
Not Matched 6 10 -0.65 — [-0.99, —0.31] — — — 16.8 — —
AMT 83 140 — -0.16 [-0.48, 0.16] .34 .01 .01 912.4%** 23Fxx .35%x*
AMT 67 117 -0.76 — [-1.08, —0.44] — — — 736.7%%* — —
Non-AMT 18 23 -0.60 — [-0.88, —0.32] — — — 174 — —
Published 83 140 — -0.07 [-0.65, 0.51] .82 .00 .02 912. 24%%* .35%x*
Published 70 116 -0.74 — [-1.32, —0.16] — — — 736.2%*%* — —
Not Published 13 24 -0.68 — [-1.23, —0.12] — — — 153.0%** — —
Valence 43 94 — — — .21 — — 3.1 — —
Positive 39 41 -0.84 — [-1.17, —0.51] — — — 312.0%** — —
Negative 41 44 -0.63 — [-0.95, —0.30] — — — 223.4%** — —
Neutral 9 9 -0.74 — [-1.03, —0.45] — — — 12.6 — —
Episode (First vs. Recurrent) 4 7 — -0.56 [-7.77, 6.65] .89 .00 .00 38.0%** .00 .55
Recurrent — — -0.78 — [-7.99, 6.44] — — — — — —
First Episode — — -0.22 — [-4.14, 3.70] — — — — — —
Sex 70 114 — 0.20 [-0.77, 1.17] .69 .00 .00 730.4%** 25 .26%%
Female 7 11 -0.65 — [-1.62, 0.33] — — — 30.1%** — —
Male — — -0.84 — [-1.46, —0.23] — — — — — —
Recruitment Site 78 132 — -0.55%** [-0.86, —0.23] .001 .00 .19 833 12%* 38HH
Clinical 44 72 -0.96 — [-1.28, —0.65] — — — 409.3%** — —
Community/University 34 60 -0.41 — [-0.59, —0.24] — — — 288 — —
Memory Categoricity
Diagnostic Status 23 34 — 0.69* [0.26, 1.12] .04 .07 .00 339.3%** 91 .00
Diagnosed 19 28 0.97 — [0.54, 1.40] — — — — —
Subthreshold 4 6 0.28 — [0.07, 0.49] — — — — —
Depression Status 28 41 — 0.16 [-0.50, 0.82] .66 .00 11 84* 00
Current 23 34 0.80 — [0.14, 1.46] — — — — —
Remitted 5 7 0.64 — [0.06, 1.21] — — — — —
Medication Status 12 18 — -1.06 [-2.10, —0.02] .09 .14 .00 97* 00
Medicated 1 2 0.33 — [-0.71, 1.37] — — — — —
Unmedicated 5 5 1.39 — [0.78, 2.00] — — — — —
Matched Age 23 35 — 0.96%** [0.64, 1.28] .000 .03 .00 88* 00
Matched 22 34 0.81 — [0.49, 1.13] — — — — —
Not Matched 1 1 -0.15 — [-0.15, —0.15] — — — — —
Matched Education 13 20 0.68 [-1.68, 2.74] .63 .03 .05 08 .88*
Matched 11 17 0.81 — [-1.41, 3.02] — — — 114.7%%* — —
Not Matched 2 3 0.13 — [—2.09, 2.34] — — — 19.0%** — —
AMT 28 41 — 0.71* [0.30, 1.12] .03 .08 11 362 78* 00
AMT 24 35 0.88 — [0.47, 1.29] — — — 331.1 — —
Non-AMT 4 6 0.17 — [-0.10, 0.43] — — — 8.1 — —
Published 28 41 — -0.56 [—2.52, 1.40] .63 .03 11 362.1%** .82+ .00
Published 25 37 0.71 — [-1.25, 2.67] — — — i — —
Not Published 3 4 1.28 — [—-0.50, 3.38] — — — — —
Valence 12 25 — — — .56 — — — —
Positive 11 12 0.47 — [-0.31, 1.25] — — — i — —
Negative 11 12 0.83 — [-0.33, 1.27] — — — — —
Neutral 1 1 0.52 — [0.52, 0.52] — — — — —
Sex 26 39 — 0.0009 [-1.58, 1.58] .99 .00 .00 * 64%* 00
Female 1 2 0.72 — [-0.86, 2.30] — — — — —
Male — — 0.72 — [-0.45, 1.89] — — — — — —
Recruitment Site 27 40 — 0.21 [-0.34, 0.76] .46 .01 .00 82* 00
Clinical 14 22 0.84 — [0.29, 1.39] — — — .8xx* — —
Community/University 13 18 0.63 — [0.31, 0.95] — — — 109.4%*** — —

Note. j = number of samples. k = number of effect sizes. *p < 0.05, **p < 0.01, *** p < 0.001. p; coefficients are from meta-regression analyses where categorical
moderators with two levels (or three in the case of valence) were dummy coded and entered in the models as predictors. 95% CI for the moderators corresponds to the
By coefficient. g refers to the predicted average effect size in each subcategory of a given moderator. Corresponding 95% CI for each effect size is shown alongside. p
corresponds to the B coefficient for moderators, except for the valence analyses, where they correspond to the results of an omnibus test with neutral effect sizes as a
baseline and positive and negative effect sizes coded as dummy variables. R%) = proportion of estimated heterogeneity explained by the predictors at level 2. R =
proportion of estimated heterogeneity explained by the predictors at level 3. Q = Q statistic on the homogeneity of effect sizes. 7%, = heterogeneity of effects due to
differences between measures. 73, = heterogeneity of effect sizes across studies after controlling for the different types of measures at level 2.
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Table 4

Moderator Analyses for Continuous Variables.
Moderator j k i 95% CI P R R% (3 Q o 2 (3
Memory Specificity
Age 69 113 -0.02 [—-0.04, —0.0002] .09 .00 .27 .30%* .26%
Education 28 47 0.15*% [0.04, 0.26] .03 .02 .50 .58* 12
Premorbid IQ 16 26 0.01 [-0.02, 0.03] .52 .00 .14 .07 .10
Symptom Severity — HDRS 16 22 -0.002 [-0.04, 0.03] .93 .00 .05 12 11
Symptom Severity — BDI 47 85 -0.02 [—0.04, 0.004] 13 .02 .08 327 .15
Symptom Severity (BDI scale) 58 99 -0.02 [-0.03, 0.002] .09 .01 .10 33FE .14
Time Since Diagnosis 8 13 -0.001 [-0.005, 0.002] .47 .01 .00 T4.4%%* .57 .00
Age of Depression Onset 8 13 -0.02 [-0.08, 0.05] .66 .04 .00 T4.4%%* .55 .00
Memory Categoricity
Age 25 37 -0.003 [-0.02, 0.01] .76 .00 .00 .89* .00
Education 7 12 -0.15 [-0.34, 0.05] .25 .00 .19 .15 74
Premorbid IQ 9 14 0.06 [0.02, 0.10] .06 .00 .40 .14 .20
Symptom Severity — HDRS 5 6 0.031 [-0.05, 0.11] .52 .00 .36 .04 11
Symptom Severity — BDI 15 25 0.04 [-0.003, 0.09] 11 .00 .29 129.3%** 12 .38
Symptom Severity (BDI scale) 19 29 0.03 [-0.02, 0.08] .29 .00 .13 183.9%** 11 .51

Note. j = number of samples. k = number of effect sizes. *p < 0.05, **p < 0.0, 1

D < 0.001. By coefficients are from meta-regression analyses where continuous

moderators were entered in the models as predictors. 95% CI corresponds to the f; coefficient for moderators. p corresponds to the p; coefficient for moderators. R,
= proportion of estimated heterogeneity explained by the predictors at level 2. R%) = proportion of estimated heterogeneity explained by the predictors at level 3. Q
= Q statistic on the homogeneity of effect sizes. 1%) = heterogeneity of effects due to differences between measures. %) = heterogeneity of effect sizes across studies

after controlling for the different types of measures at level 2.

autobiographical memory in depressed individuals compared to their
non-depressed counterparts. Samples of depressed individuals simulta-
neously exhibited less specific and more categoric memories than con-
trols. We present the first meta-analysis on OGM in depression to
consider effect sizes from non-AMT measures, validating their inclusion
alongside the AMT. OGM effects were more pronounced in individuals
with clinical rather than subthreshold depression, and in current over
remitted depression. Moderator analyses also suggested that higher
educational attainment may mitigate the severity of OGM among
depressed individuals. Use of a three-level meta-analysis allowed us to
include multiple effect sizes from a given study while controlling for
dependencies across those effect sizes. As a result, we could conduct
robust variance analyses which failed to identify any effects of valence
on memory specificity or categoricity. Our work thus adds further evi-
dence of OGM being a symptom of depression that cuts across positive,
neutral, and negative memories. The current meta-analysis highlights
the importance of considering additional participant moderator vari-
ables and testing parameters when discussing OGM in depression.
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