Cognitive Therapy and Research (2022) 46:1033-1048
https://doi.org/10.1007/510608-022-10331-y

ORIGINAL ARTICLE q

Check for
updates

Attention Biases in Previously Depressed Individuals: A Meta-Analysis
and Implications for Depression Recurrence

Dana Shamai-Leshem'2(® . Marian Linetzky? - Yair Bar-Haim'2

Accepted: 20 September 2022 / Published online: 28 September 2022
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract

Background Depression is a severely disabling disorder, with high recurrence rates suggesting that depression-prone indi-
viduals may be characterized by stable vulnerability-factors. Cognitive theories of depression posit that aberrant negative
and positive attention biases confer vulnerability for depression recurrence. Attention biases toward negative information and
lack of bias toward positive information during depressive episodes have been widely documented. In contrast, the nature of
attention biases following termination of a depressive episode has been more scantly studied. We conducted a systematic-
review and meta-analyses of extant studies on attention biases in previously depressed participants.

Methods Dysphoric and positive attention biases were compared in 13 studies contrasting previously and never depressed
participants (ns=1051 and 957, respectively) and six studies contrasting previously and currently depressed participants
(ns=397 and 217, respectively).

Results Relative to never depressed, previously depressed participants showed a larger dysphoric bias (g=0.29, 95% CI
0.08, 0.49) and a smaller positive bias (g=— 0.17, 95% CI — 0.33, — 0.01), whereas no difference was identified between
previously and currently depressed participants.

Conclusions These findings suggest that attention biases may be active even when depressive episodes recede, potentially
reflecting risk-markers for depression recurrence that could serve as targets for preventative intervention. We also conclude
that the limited number of studies available for meta-analysis may limit definitive conclusions. We hope that this first meta-
analysis on attention biases following depressive episodes will inspire this much needed additional research.
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Major Depressive Disorder (MDD) is a leading cause of dis-
ability worldwide (WHO, 2017). It is associated with pain,
physical illness, decreased functioning, and high mortality
due to suicide (American Psychiatric Association, 2013).
MDD is also highly recurrent, with the majority of individu-
als who recover from one depressive episode experiencing
additional episodes during their lifetime (Burcusa & Iac-
ono, 2007). The high recurrence rate of MDD suggests that
depression might be characterized by stable vulnerability
factors, the identification of which could offer viable targets
for relapse prevention. Several clinical characteristics have
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been identified as predictors of recurrence in MDD, among
these are the number of prior episodes, presence of residual
symptoms, and age at first onset (Akechi et al., 2019; Bur-
cusa & Iacono, 2007; ten Doesschate et al., 2010).

Cognitive theories of depression suggest that attentional
priority for disorder-congruent dysphoric stimuli and a lack
of an attentional bias favoring positive stimuli are stable
vulnerabilities that contribute to the recurrence of depres-
sion (Beck, 1967, 1976; De Raedt & Koster, 2010; Farb
etal., 2015; Gotlib & Joormann, 2010; McCabe et al., 2000).
Together these two attentional tendencies are presumed to
lead depression-prone individuals to filter negative infor-
mation from the environment and enhance the processing
of negative over positive information, coloring dark their
perception of the world.

To test the validity of these theoretical suggestions, we
meta-analyzed available studies of dysphoric and positive
attention biases contrasting either previously depressed and
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never depressed participants or previously depressed and cur-
rently depressed participants. As will be further described
below, studies on attention biases among previously depressed
individuals are scarce and offer mixed findings. Therefore, an
additional goal of the current meta-analytic review is to high-
light areas in which additional research on attention biases
following depressive episodes is needed. A significant role of
such an early-stage meta-analysis is to identify whether ini-
tial indicators for a certain phenomenon warrant additional
research, and to point out critical gaps in extant knowledge.
We hope that this first meta-analysis on attention biases among
previously depressed participants will serve as an incentive
for additional research in this clinically important aspect of
depression.

Attentional Processing of Dysphoric
Information in Depression

Biased processing of affective information has been implicated
in the onset and maintenance of depression. Cognitive theo-
ries have claimed that depressed and nondepressed individu-
als differ not only in the content of their thought, but also in
automatic processing of information, such as biased attention
(for reviews see De Raedt & Koster, 2010; Gotlib & Joor-
mann, 2010; Villalobos et al., 2021). Beck’s cognitive theory
of depression (1967, 1976) proposed that maladaptive negative
schemas about the self, the world, and the future are activated
by stressors and can lead individuals to direct their attention
toward schema-congruent information, and that such dysfunc-
tional processes reflect a stable vulnerability factor for depres-
sion recurrence that endure beyond the depressive episode.
Bower (1981) also hypothesized that attentional vulnerabilities
last beyond the depressive episode and that individuals more
prone to attend toward mood-congruent information experi-
ence negative emotions as more salient than others who are
not. The notion that depression is linked with negative atten-
tional bias is predicated by additional theories of depression
(e.g., Ingram, 1984; Teasdale, 1988), and had led to extensive
empirical research.

Selective attention for negatively-valenced information has
been widely studied among currently depressed individuals,
generally indicating that relative to non-depressed partici-
pants, currently depressed participants show greater difficulty
to disengage attention from negative stimuli (for reviews see
Foland-Ross & Gotlib, 2012; Gotlib & Joormann, 2010).
Meta-analyses have further shown that this attentional dis-
engagement bias is specific to dysphoric, mood-congruent,
stimuli in depressed relative to healthy participants, and does
not appear with generally negative information (Armstrong
& Olatunji, 2012; Peckham et al., 2010; Suslow et al., 2020).
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Attentional Processing of Positive
Information in Depression

Theories of depression also suggest that individuals with
depression may be characterized by a reduced bias toward
positive information relative to healthy nondepressed
individuals. Specifically, it has been suggested that while
depressed individuals attend equally to positive, negative,
and neutral stimuli, nondepressed individuals are those
who demonstrate a bias in favor of positive information
(Alloy & Abramson, 1979, 1988). This hypothesized pat-
tern, termed “depressive realism”, suggests that distorted
processing of positive information characterizes non-
depressed rather than depressed individuals, and while
depression involves an accurate perception of and thinking
about the world, nondepressed individuals display positive
distortions in their information processing (for a review
see Moore & Fresco, 2012). This mechanism is thought to
reflect a “perceptual defense” (Matthews & Antes, 1992)
or a “protective bias” (McCabe & Gotlib, 1995) in non-
depressed, healthy individuals, where biases in attention
away from negative and toward positive information pro-
tect non-vulnerable individuals from dysfunctional cog-
nitions that may lead to depressive symptoms (McCabe
et al., 2000).

Empirical studies seem to support the notion of a pro-
tective attentional positivity bias in nondepressed rela-
tive to depressed participants. For example, Shane and
Peterson (2007) reported that non-dysphoric participants
allocated significantly more attention toward positive
information compared to dysphoric participants. In the
same vein, Duque and Vazquez (2015) and Lazarov et al.
(2018) found that participants with low levels of depres-
sion dwelled longer on happy facial expressions relative
to depressed patients. Finally, meta-analyses have reported
small (Peckham et al., 2010) and large (Armstrong & Ola-
tunji, 2012) combined effect sizes, respectively, for the
difference between depressed and nondepressed individu-
als on positive attention bias, indicating that depressed
individuals are characterised by reduced orientation of
attention toward positive information compared to nonde-
pressed individuals.

Attention Biases Following Recovery
from Depressive Episodes

Research on the nature of attention biases following ter-
mination of depressive episodes is scanter, typically rely
on small samples, and offers mixed findings. Some studies
provide support for a stable attentional bias vulnerability
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(Elgersma et al., 2018; Hedlund & Rude, 1995; Joormann
& Gotlib, 2007; Sears et al., 2011; Soltani et al., 2015),
whereas other studies found no difference in attention
biases between never depressed and previously depressed
participants (Gilboa & Gotlib, 1997; Isaac et al., 2014;
McCabe & Gotlib, 1993). Several reasons may account for
this heterogeneity of results. For example, the techniques
applied to measure attention processes varies between
studies, with some using eye-tracking whereas others use
response-time (RT)-based outcomes (Armstrong & Ola-
tunji, 2012; Suslow et al., 2020). Furthermore, different
RT- or eye-tracking-based tasks can potentially reflect
measurement of different attentional and non-attentional
components (Epp et al., 2012; Peckham et al., 2010). Not-
withstanding, failure to obtain a statistically significant
finding in a specific study does not mean that the direc-
tionality of the results of this particular study does not
align with pre-specified hypotheses. Here, we provide a
quantitative review of the extant literature on attention
biases among previously depressed individuals.

The Current Study

The goals of this meta-analysis are to estimate: (a)
whether previously depressed participants exhibit differ-
ent dysphoric and positive attentional patterns compared
to never depressed participants; and (b) whether previ-
ously depressed participants exhibit different dysphoric
and positive attention patterns compared with currently
depressed participants.

We also considered potential moderators. First, since
women have twice the risk for MDD as do men (Kessler,
2003), the proportion of female participants in each study
might have influenced the derived effect sizes. We examined
this possibility by using percent females in each study as
a moderator. Second, age was tested as a potential mod-
erator due to documented age-related positivity effect in
attention (Reed & Carstensen, 2012; Reed et al., 2014),
and a specific moderation effect in studies on attention bias
(Mather & Carstensen, 2016; Mogoase et al., 2014; Namaky
et al., 2017; Price et al., 2016). Finally, to explore theo-
retical claims that attention biases are activated only when
depression-prone individuals encounter stressors (Beck,
1967, 1976), we compared studies that used negative mood
induction procedures prior to attention bias measurement to
studies that did not include such procedures.

Whether dysphoric and lack of positive attention biases
reflect transient, depression-dependent, or more stable
background phenomena in depression may prove relevant
to relapse prevention. Below we describe our meta-analytic
procedures and their results.

Methods

In line with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines
(Moher et al., 2009), this meta-analysis was registered in
the PROSPERO international prospective register of sys-
tematic reviews (registration ID was removed to permit
masked review).

Inclusion Criteria

To be included, studies had to: (1) be published in the Eng-
lish language until February 2022, (2) the study included
a group of previously depressed participants (i.e., partici-
pants who were diagnosed using standardized self-report
measures or a structured clinical interview as previously
experiencing a depressive episode, and currently not meet-
ing the criteria for a depressive episode diagnosis), and
either a group of never depressed or currently depressed
participants or both, (3) participants age > 18, (4) the study
used a visual attention task (i.e., tasks which measure the
orientation of visual attention such as the dot-probe task,
the eye-tracking free-viewing task, or the emotional Stroop
task) to assess dysphoric or positive attention bias, (5) the
difference between emotional (i.e., dysphoric, positive)
stimuli and neutral stimuli could be assessed, and (6) the
reported data allowed for the computation of an effect size
for a between-groups comparison of previously depressed
versus never depressed or currently depressed participants.

Literature Search

Search was performed for studies published up to Febru-
ary 2022 in five electronic databases, including PubMed,
PsycInfo, the Cochrane Database of Systematic Reviews,
Embase, and Web of Science. Search terms included key-
words related to depression (depression, depress*, dyspho-
ria, dysphori*, mood disorder), to remission (remission,
remitted, previously, relapse) and to attention bias (atten-
tion bias, “attention® bias”). The reference lists of the
included and related studies were also searched to identify
additional relevant studies. When the needed data was not
available directly from the published article, we contacted
the authors (protocol for contacting authors and requesting
data appears in the Supplement Material). A full review of
the search protocol and a PRISMA flow diagram of the lit-
erature search process (Moher et al., 2009) are provided in
Fig. 1. References of the included studies are preceded by
an asterisk in the Reference list. A list of studies that met
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Table 1 Description of attention bias measurement tasks

Task Description

Dot probe

Participants are presented with a pair of stimuli, one emotional (e.g., a sad face) and one neutral (e.g., a neutral face),

that are followed by a probe in the spatial location previously occupied by one of them. Attention bias is revealed
by faster manual responses to probes that replaced the emotional stimuli

Emotional Stroop

Participants are required to name the color of emotion-laden or neutral words (e.g., the word “sad” in the color red).

Attention biases are revealed by delayed response to emotion-laden rather than neutral words

Exogenous cueing task

Participants are presented with an emotion-laden or neutral cues, which are then followed by a target probe in either

the cued location (a valid trial) or in the opposite location (an invalid trial). At short presentation durations, atten-
tion bias is revealed by faster responses in valid relative to invalid trials. At longer presentation durations, this effect

may reverse

Free viewing

Participants are requested to look freely at emotion-laden and neutral stimuli that appear on the screen while their

eye-movements are being recorded. Attention bias is reflected in longer fixations duration or longer dwell-time on
emotion-laden stimuli relative to neutral stimuli

the inclusion criteria but were excluded, with reasons for
the exclusions, are provided in the Supplement Material.

Coding System

Two independent reviewers (DSL and ML) extracted the
relevant data from each study based on a coding protocol.
Any discrepancies were resolved in discussion or consult-
ing a third reviewer (YBH). Mean interrater reliability for
categorical variables was k=.79, and for continuous vari-
ables r=.99. For each study, we coded sample size, gender
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ratio, age, symptom evaluation method (i.e., interview, self-
report), number of past depressive episodes, and task char-
acteristics (the task used, the type of stimuli presented, RT
versus eye-tracking, use of mood induction). To generate
effect size indices for between-group effects, we extracted
separate attention bias measures within each study for dys-
phoric and positive stimuli. When attention bias scores were
presented with their respective standard deviations, this
data was extracted. In the absence of such data, effect sizes
were calculated using the calculation of an attention bias
score when possible, or using ¢ or F statistics, or p values.
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Attention bias scores were generated in line with convention
for each task (descriptions of the different tasks are provided
in Table 1):

(1) In the dot-probe task, attention bias scores were calcu-
lated by subtracting the mean RT in trials in which the
probe appeared at the location of the emotional stimuli
from the mean RT in trails in which the probe appeared
at the location of the neutral stimuli (e.g., Bar-Haim
et al., 2007).

(2) In the emotional Stroop task, bias scores were calcu-
lated by subtracting the mean RT for neutral words
from the mean RT for emotional words (e.g., Peckham
etal., 2010).

(3) In the exogenous cueing task, attention bias score
was calculated using the formula suggested by Mogg
et al. (2008): Bias score =(mean RT invalid emotional
cue — mean RT valid emotional cue) — (mean RT inva-
lid neutral cue — mean RT valid neutral cue).

(4) In free-viewing tasks, attention bias score was calcu-
lated as the proportion of dwell time on emotional stim-
uli relative to the dwell time on neutral stimuli (e.g.,
Lazarov et al., 2016, 2018; Sanchez et al., 2013).

Coding Decisions

To increase the probability of being able to include a suffi-
cient number of studies in each of the moderators classless,’
in studies that reported data for multiple types of stimuli or
tasks, we selected the one that included overall fewer sam-
ples for analyses. We used the same criteria to select only
one study in cases of multiple publications from the same
cohort. Some additional coding decisions were made:

(1) Inlongitudinal studies that compared groups over time,
we included only data collected during the first visit.

(2) When studies assigned participants to more than one
group of previously depressed (e.g., relapsed, non-
relapsed) or currently depressed (e.g., with or without
comorbid anxiety), we calculated the weighted average
of reported data from both groups.

(3) In studies that used RT-based tasks with different pres-
entation durations, we used attention bias indices from
the most common presentation time across studies
(i.e.,~ 1000 ms in the exogenous cueing task).

! Subgroups moderator analyses can be conducted only if a sufficient
number of studies are obtained for each of the moderator’s sub-cate-
gories (k>4; Fu et al., 2008).

(4) In studies that randomly allocated participants into a
group that underwent mood induction and a group that
did not, we selected the group that underwent mood
induction to enhance the chance for a formal moderator
analysis.

(5) In eye-tracking-based studies that divided their trials
into different epochs, we calculated bias scores based
on the full trial length.

(6) When the previously depressed group included partici-
pants diagnosed with current persistent depressive dis-
order, we calculated bias scores according to remitted
participants with no dysthymic diagnosis only.

(7) In studies that included both children and adult par-
ticipants, we calculated bias score according to adult
participants only.

Risk of Bias in Individual Studies

The quality of studies was assessed using the Joanna Briggs
Institute (JBI) Critical Appraisal Checklist for Analytical
Cross Sectional Studies (Moola et al., 2020), indicated as
the preferred tool for quality assessment in cross-sectional
studies (Ma et al., 2020). The checklist consists of eight cri-
teria rated as “yes”, “no”, “unclear”, and “not applicable”.
Risk of bias is considered low when at least 70% of the cri-
teria are rated as “yes”, moderate when at least 50% of the
criteria are rated as “yes”, and high when fewer than 50%
of the items are rated as “yes” (e.g., Polmann et al., 2020;
Sampaio et al., 2019). Quality assessment was conducted
independently by two reviewers (DSL and ML), and discrep-
ancies were resolved by discussion or by consulting a third
reviewer (YBH). Agreement between the two reviewers was
excellent (k=.84).

Meta-analytic Procedure

This meta-analysis examines whether attention biases dif-
fer between previously depressed participants and never
depressed or currently depressed participants crossed with
two bias types (dysphoric and positive). Hence, four different
effects were considered: (1) the difference in attention bias
toward dysphoric stimuli between previously depressed and
never depressed participants, (2) the difference in attention
bias toward dysphoric stimuli between previously depressed
and currently depressed participants, (3) the difference in
attention bias toward positive stimuli between previously
and never depressed participants, and (4) the difference in
attention bias toward positive stimuli between previously and
currently depressed participants.

To calculate an effect size of group differences, we
used standardized mean difference (d), applying Hedge's
correction (g), and random-effect models that con-
sider both between-studies and within-studies variance
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(Konstantopoulos & Hedges, 2019). Analyses and compu-
tations were carried out using the Comprehensive Meta-
Analysis software, Version 2.002 (Biostat, Englewood, NJ)
and the ‘meta’ package (Balduzzi et al., 2019) in R (version
4.0.3; R Core Team, 2020).

In all analyses, positive effects reflect a greater bias
among the previously depressed participants relative to
either never depressed or currently depressed participants.
Negative effects reflect the opposite pattern. Each data set
was assessed for outlier studies that yielded effect sizes
greater than 2.5 standard deviations from the group mean.

The two one-sided test (TOST) for meta-analysis (Lakens,
2017) was used to hedge potential incorrect inferences that
an effect is absent when a non-significant result emerged.
Specifically, non-significant meta-analytic results were fol-
lowed by the TOST procedure, in which upper and lower
bounds were pre-specified, such that results that fell within
this range were considered equivalent to the absence of a
meaningful effect (Lakens, 2017). In the TOST procedure,
the null hypothesis is that the effect exists, thus a significant
result (p <.05) indicates that the groups could most probably
be considered equivalent. Equivalence test bounds were set
at+0.2, based on the benchmark for small yet meaningful
effect size (Cohen, 1988). Equivalence tests were conducted
using the TOSTER spreadsheet (version 4.6; Lakens, 2017).

A number of moderators were explored: symptom evalua-
tion method (i.e., clinical, self-report), type of stimuli (faces,
images, words), task, RT versus eye-tracking, mood induc-
tion (yes, no), mean age, gender ratio, and number of past
depressive episodes. For continuous variables, moderator
analyses were conducted using meta-regression. For cat-
egorical variables, subgroups analyses were conducted if a
sufficient number of studies (k <4) were obtained for each
of the moderator’s sub-categories (Fu et al., 2008). From
the pre-registered categorical moderators examined, only
RT versus eye-tracking and use of mood induction yielded
a sufficient number of studies in each sub-category to war-
rant analyses. Finally, sensitivity analyses were performed
by omitting one study at a time to examine the influence of
each single study on the pooled effect estimates.

Heterogeneity among studies was assessed using the
Q statistic, with p-value less than .05 suggesting signifi-
cant heterogeneity. In addition, the /? statistic was used to
describe the proportion of the total variance in effect-sizes
that is due to between-studies variances. Values of 0% repre-
sent no heterogeneity, and values of 25%, 50%, and 75% rep-
resent low, moderate, and high heterogeneity, respectively
(Higgins & Thompson, 2002). In addition, as recommended
by Von Hippel (2015), 95% confidence intervals (CI) sup-
plement the point estimate of /.

Publication bias was examined by assessing the distribu-
tion of effect-sizes for asymmetry. First, we tested the sig-
nificance of asymmetry using Egger’s regression test (Egger
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et al., 1997). Second, the trim-and-fill method by Duval and
Tweedie (2000a, 2000b), was used to estimate the potential
impact of missing studies and to adjust the overall estimated
effect to test the robustness of the findings. The adjusted
effect was used as a sensitivity analysis indexing the extent
to which publication bias had potentially affected the results
(Peters et al., 2007). When a meta-analysis included less
than five studies, publication bias analysis was not carried
out (Higgins, 2019; Sterne et al., 2006).

Results

Thirteen studies compared previously depressed to never
depressed participants (ns=1051 and 957, respectively),
among them six studies also compared previously depressed
to currently depressed participants (ns =397 and 217,
respectively). Characteristics of the included studies are pro-
vided in Table 2. Complementary results for pre-registered
comparisons between the groups on attention bias toward
threat can be found in the supplement material. Results from
published studies are presented in the main text. Results
including unpublished doctoral dissertations (k=2) are pre-
sented in the Supplement Material.

Dysphoric Attention Bias
Previously Depressed vs. Never Depressed

Relative to never depressed participants, previously
depressed participants displayed greater attention bias
toward dysphoric information (g=0.29, p=0.006, 95% CI
0.08, 0.49, k=13; see Fig. 2), with moderate heterogeneity
in effect sizes among the included studies (Q(12)=41.87,
p<.0001, ?=71.34%, 95% CI1 49.7%, 83.7%), and no outli-
ers. Systematically omitting each of the studies from analy-
ses indicated that the reported effects do not dependent upon
individual studies (see Supplement Material). Egger’s test
suggested no indication for publication bias (#(11)=0.74,
p=.24) and the Duval and Tweedie’s trim-and-fill procedure
did not impute any additional studies (see Supplement Mate-
rial for the funnel plot).

Categorical moderator analyses indicated that the
use of mood induction and whether eye-tracking vs. RT-
based measures were used did not moderate the results
(Os(1)=0.76 and 0.28, ps =.39 and .60, respectively, see
Supplement Material). Meta-regressions for continues mod-
erators are presented in Table 3. Proportion of females in the
samples did not moderate the meta-analytic results. Younger
age was associated with larger effect sizes.
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2z Z 52 ; ESEEZ Z §23F| Eg ever, follow-up TOST procedure indicated that the observed
S 2 .= 9] = = .2 = . s .
& | & EEEZ 852283832 ZE  effect size was not within the equivalence bounds of g= +0.2
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Table 3 Moderator analyses for continuous variables for the compari-
son between previously depressed and never depressed participants

[§} SE 95% CI P
LL UL
Age
Dysphoric attention bias  — 0.03 0.01 -0.05 -0.01 0.01
Positive attention bias 0.01 0.01 —0.01 0.03 0.23
Percent female
Dysphoric attention bias 0.01 0.01 —-0.01 0.02 0.22
Positive attention bias —0.01 0.004 -0.01 0.002 0.16

SE standard error, LL lower limit, UL upper limit
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Fig. 2 Effect sizes of the differ- A )
ences in attention bias toward Study Name Hedge's g 95% CI  Weight
dysphoric stimuli between Elgersma et al., 2018 u 0203 [0.06;035] 11.67%
previously depressed and |
never depressed participants Foster et al., 2020 - -0.278 [-0.65;0.09] 8.84%
(Panel A) and between previ- Fritzsche et al., 2010 — 0.068  [-0.54;0.68] 5.95%
ously depressed and currently !
depressed (Panel B) Isaac et al., 2014 —.'—:' -0.236 [-0.85;0.37] 5.92%
Joormann and Gotlib, 2007 | —l— 1214 [0.56;1.86] 5.53%
|
Lietal., 2016 —i— 0.173 [-0.35;0.7] 6.83%
|
Newman and Sears, 2015 —i— 0.739 [0.19;1.29] 6.53%
Newman et al., 2019 :—.— 0.764 [0.35;1.18] 8.19%
Platt et al., 2021 — : -0.397 [-0.86;0.07]  7.59%
Sears et al., 2011 :—.— 0.88 [0.27;1.49] 5.90%
Soltani et al., 2015 —— 0.374 [-0.14;0.89] 7.01%
|
Woody et al., 2016 - 0.449 [0.12;0.77] 9.45%
Zvielli et al., 2016 "- 0.167 [-0.07;0.41] 10.58%
Overall Effect -" 0.287 [0.08 ; 0.49]
-2 1 0 2
B
Study Name Hedges' g 95% CI Weight
Elgersma et al., 2018 0.027  [-0.19;0.242] 61.67%
Fritzsche et al., 2010 -0.353  [-0.97;0.259]  7.61%
Isaac et al., 2014 0.083 [-0.57;0.734] 6.76%
Joormann and Gotlib, 2007 -0.191  [-0.75;0.362] 9.33%
Sears et al., 2011 -0.43  [-1.07;0.209] 6.99%
Soltani et al., 2015 0.104  [-0.51;0.715] 7.64%
Overall Effect -0.045  [-0.21; 0.124]
-2 -1 0 2

(z=— 0.18, p=.43). Heterogeneity between the studies was
low (Q(5)=6.50, p=.26, ’=23.04%, 95% CI 0.0%, 75.5%)
and no outliers were identified. Systematically omitting each
study at a time indicated that removing Elgersma et al. (2018)
resulted in significant difference between the groups such
that previously depressed participants demonstrated a greater
positive attention bias than currently depressed participant (see
Supplement Material). Egger’s test indicated no evidence for
publication bias (#(4)=1.94, p=.13), and Duval and Tweedie’s
trim-and-fill procedure imputed three studies to the left of the
mean, yet results remained nonsignificant (g=0.03, CI — 0.22,
0.28; see Supplement Material for the funnel plot).
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Fig.3 Effect sizes of the A
differences in attention bias

toward positive stimuli between

previously depressed and

never depressed participants

(Panel A) and between previ-

ously depressed and currently

depressed (Panel B)

Study

Elgersma et al., 2018
Foster et al., 2020
Fritzsche et al., 2010
Isaac et al., 2014
Joormann and Gotlib, 2007
Lietal., 2016

Newman and Sears, 2015
Newman et al., 2019
Platt et al., 2021

Sears et al., 2011

Soltani et al., 2015
Woody et al., 2016
Zvielli et al., 2016
Overall Effect

-2

Study Name

Elgersma et al., 2018
Fritzsche et al., 2010
Isaac et al., 2014
Joormann and Gotlib,...
Sears et al., 2011
Soltani et al., 2015

Overall Effect

Risk of Bias in Individual Studies

All the included studies were characterized by high methodo-
logical quality and low risk of bias, with at least 88% of the cri-
teria fulfilled in each study (M =7.07, SD=0.6, Median=7).
Results for the quality assessment are presented in the Sup-
plement Material.

Discussion

This first meta-analysis of attentional biases in previously
depressed individuals following remission from a depressive
episode provide initial aggregated support to the notion of
maladaptive attention biases in this population, and suggests
that these biases might reflect stable vulnerability factors

Hedge's g 95% CI1 Weight
| 0.144 [0;0.29] 14.94%
-0.131 [0.5;0.24]  6.22%
: 0.082  [-0.53;0.69] 4.99%
-:--I— 027  [-0.34;0.88] 5.19%
—il+ -0.547  [-1.16;0.06]  8.17%
—I—Ir 0.613  [-1.15;-0.08] 5.03%
—I-:- -0.525  [-1.07;0.02] 5.84%
—h— -0.045  [-0.45;0.36] 12.34%
—IJI- 0397  [-0.86;0.07]  9.06%
—I*l-- 04  [-099;0.19] 7.10%
—i—+ -0.596  [-1.12;-0.08]  5.92%
] -0.016  [-0.34;031] 5.03%
-0.082  [-0.32;0.16] 10.18%
-0.169  [-0.33;-0.01]
1 0 1 2
Hedges' g 95% ClI Weight
0.006 [-0.21;0.222] 43.02%
0.737  [0.11;1.368] 10.90%
0.532  [-0.13;1.194] 10.06%
-0.017  [-0.65;0.615] 10.88%
0.161  [-0.45;0.769] 11.59%
0.191  [-0.36;0.745] 13.55%
0.179  [-0.05 ; 0.406]

for depression recurrence. Specifically, previously depressed
participants in remission exhibit greater dysphoric atten-
tion bias and less positive attention bias relative to never
depressed participants. And, no differences in dysphoric and
positive biases were noted between previously depressed and
currently depressed participants, again suggesting a poten-
tially stable attentional pattern in depression-prone individu-
als. Importantly, this specific result of non-significant differ-
ence between previously depressed and currently depressed
individuals was supported by equivalence tests only for
dysphoric attention bias, and not for the positive attention
bias. Thus, this latter positive bias effect does not confirm
a lack of difference, and only indicate that the combined
effect sizes of extant studies is indistinguishable in the two
populations, hovering around zero.
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Given the potential importance of identifying reliable
markers for depression relapse, the number of attention
bias studies available for meta-analysis is surprisingly lim-
ited. One of the important roles of early-stage meta-anal-
yses such as ours is to inspire additional work in highly
relevant fields in which the nature of the targeted phe-
nomenon is not yet fully clear. It is our hope that the cur-
rent meta-analytic review would inspire additional high-
quality research on the topic, which could allow for more
solid conclusions and practical derivations in the future.
Notwithstanding the above cautionary notes, the current
meta-analytic results do lend support to various cognitive
theories of depression (Alloy & Abramson, 1979, 1988;
Beck, 1967, 1976; Bower, 1981; De Raedt & Koster, 2010;
Farb et al., 2015; McCabe & Gotlib, 1995) highlighting
the chronicity of dysphoric and positive biases in remit-
ted individuals. The results also suggest that the biased
attention toward positive information characterizing
nondepressed individuals (Armstrong & Olatunji, 2012;
Lazarov et al., 2018), which is reduced in depressed and in
previously depressed participants may act as a protective
factor against depression recurrence (McCabe & Gotlib,
1995; McCabe et al., 2000).

The current results do not support theoretical accounts
of depression positing that maladaptive cognitive biases are
latent during remission from depression and become acti-
vated only when stressful events are encountered (Beck,
1967, 1976, 1987; De Raedt & Koster, 2010; Scher et al.,
2005; Teasdale, 1988). First, the current results generally
indicate the existence of these attentional biases in previ-
ously depressed but now remitted participants. Second, no
difference was noted between the combined effect sizes of
studies in which mood induction was applied and those in
which it was not.

Although the meta-analytic results appear to implicate
dysphoric and positive attention biases as stable underlying
factors in depression, It should be taken into consideration
that rather than reflecting a stable pre-existing tendency, the
observed attentional biases among previously depressed
individuals may in fact reflect residual manifestations of a
depressive episode that did not fully remit, a ‘scar’ of sorts
left by the depressive episode (e.g., Knight et al., 2018;
Mclntyre et al., 2013). As such, the dysphoric and posi-
tive attention biases in previously depressed participants
may reflect cognitive ‘scars’ that predispose them to future
recurrence of depression (Lewinsohn et al., 1981; Rohde
et al., 1990). Indirect support for the possibility that the indi-
cated attention biases may reflect a-priori traits rather than
‘scars’ comes from studies showing that similar attention
biases have been noted among individuals who are at-risk
for depression onset, such as children with a family history
of depression (Gibb et al., 2009; Joormann et al., 2007;
Kujawa et al., 2011; Montagner et al., 2016; Pérez-Edgar
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et al., 2006; Silk et al., 2006). However, the current meta-
analysis included only cross-sectional data and it is there-
fore not possible to determine whether the observed biases
in previously depressed participants were present prior to
their first depressive episode and whether such biases indeed
contributed to its onset (Just et al., 2001). To determine the
casual link between the noted attention biases and the onset
of de-novo or recurrent depressive episodes future studies
would have to utilize longitudinal research designs and track
participants prior to their first depressive episode.

The current results could also inform future research
on preventative treatment strategies for depression recur-
rence using attention bias modification (ABM), a treatment
strategy designed to rectify aberrant attentional patterns
through mechanized cognitive training. A small number of
randomized clinical trials (RCTs) of ABM had focused on
treating currently depressed patients during a depressive
episode (Beevers et al., 2015; Dai et al., 2019; Hsu et al.,
2021; Shamai-Leshem et al., 2020; Woolridge et al., 2021;
Yang et al., 2016). ABM for depression had produced mixed
findings with some studies reporting large effect sizes for
clinical outcomes, whereas others not detecting clinical effi-
cacy relative to tight control conditions (Gober et al., 2020).
It may be speculated that such mixed efficacy findings in
ABM treatments might result, at least in part, from reduced
motivation to engage in treatment or to make the required
effort during the height of a depressive episode (Burns
et al., 2013; Yang et al., 2014). Such characteristics may
be less prominent during remission, potentially affording
better ABM outcomes in relapse prevention (Yang et al.,
2014). Initial attempts to apply ABM to reduce intermediate
measures of recurrence risk in remitted depressed patients
have demonstrated promising results (Browning et al., 2012;
Jonassen et al., 2019). Specifically, positive ABM (i.e., train-
ing attention toward positive over neutral or negative stim-
uli) for previously depressed, currently remitted, patients
reduced residual depressive symptoms and cortisol awaking
response. ABM was also associated with reduced activation
in the amygdala and the anterior cingulate cortex among pre-
viously depressed patients when passively viewing negative
images (Hilland et al., 2020). Finally, a recent randomized
clinical trial applied cognitive control training as a preven-
tive intervention for remitted depressed patients showing
promising long-term results over a one-year period (Hoorel-
beke et al., 2021). Taken together, these findings suggest that
preliminary RCTs of ABM for relapse prevention in remitted
depressed patients may be warranted.

Importantly, identifying remitted patients who may spe-
cifically benefit from ABM may be key for the development
of effective preventative treatments for depression recur-
rence. ABM efficacy has been found to be higher among
participants who demonstrated pre-treatment attention
bias comparing to those who do not (Fox et al., 2015), and
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initial attempts to use such a pre-treatment attentional cri-
teria in currently depressed patients produced promising
findings (Hsu et al., 2021). Importantly however, creating
such selection-based criteria require highly reliable atten-
tion measurement tasks, which are currently debatable for
RT-based measures (Rodebaugh et al., 2016), and are more
promissing for eye-tracking measures (Lazarov et al., 2018;
Skinner et al., 2018).

Studies on attention allocation in depression have gener-
ally indicated that currently depressed individuals are char-
acterized by difficulty to disengage from dysphoric informa-
tion rather than by faster or more frequent engagement with
dysphoric material relative to non-depressed individuals
(Armstrong & Olatunji, 2012; Bradley et al., 1997; Gotlib &
Joormann, 2010; Lazarov et al., 2018; Sanchez et al., 2013;
Suslow et al., 2020). Unfortunately, the scant literature on
attention biases in previously depressed participants did not
allow a direct examination of attentional sub-mechanisms in
the current meta-analysis and therefore reflect an important
gap in this literature.

The current meta-analytic findings indicate a modera-
tion effect of age on the difference between previously and
never depressed participants for dysphoric attention bias,
such that this difference is larger among younger than older
adults. This finding is coherent with previous studies indi-
cating reduced attention allocation to negative information
among older adults in general (Mather & Carstensen, 2016;
Namaky et al., 2017), and is incoherent with Lu et al. (2017)
who reported that attention bias toward negative informa-
tion among depressed individuals was unaffected by age
(Lu et al., 2017). To our knowledge, age moderation effects
on dysphoric attentional bias were not investigated directly
among previously depressed individuals. Future research
could directly evaluate the effect of age on attention bias
among currently and previously depressed participants.

Some limitations of the current meta-analysis should be
noted. First, the included studies did not use a uniform defi-
nition of remission or recovery. Although all the participants
in the previously depressed group were diagnosed with past
depression and had no current symptoms of depression that
met the cut-off for a depressive episode, the length of the
remission period varied between studies and no information
was provided regarding patients’ functionality. Thus, patient
prognosis and risk for additional episodes might vary across
studies (De Zwart et al., 2019; Reed et al., 2014), and this
could potentially affect the results. Future research could
benefit from the use of standardized definitions for depres-
sion remission across studies (Frank et al., 1991; Rush et al.,
2006) and from the reporting on residual symptoms and
remission period. Second, almost all the included studies did
not report the number of past depressive episodes among the
previously and currently depressed participants, a potentially
meaningful factor. Specifically, the magnitude of attention

biases was found correlate with the number of past depres-
sive episodes (Foster et al., 2020; Shamai-Leshem et al.,
2020), as are cognitive impairments during remission (Van-
derhasselt & De Raedt, 2009). Future research could further
explore the relation between the number of past depressive
episodes and attention biases during remission or recovery.
Third, none of the studies included in the current meta-anal-
ysis excluded participants who were treated with antidepres-
sants or psychotherapy, and most of the included studies
did not report the number of participants who used such
treatments. Given that attention biases may be influenced by
both medication and psychological interventions (Browning
et al., 2010), and that positive biases in information pro-
cessing were found to be influenced by administration of
antidepressant medication (Alders et al., 2020; Harmer et al.,
2009; Wells et al., 2014) it cannot be ruled out that the cur-
rent results may be, at least partly, driven by group differ-
ences in use of antidepressants or psychological treatments.
Forth, for certain comparisons this meta-analysis included
a small number of studies (e.g., the contrasts between cur-
rently depressed and previously depressed participants), sug-
gesting that additional research on this topic is warranted.
Relatedly, the wide CI of the I statistic in these small meta-
analyses implies that heterogeneity could not be estimated
with much precision and that additional studies are much
needed to reach a better estimation of heterogeneity. Fifth,
some of the RT-based tasks used in the included studies are
characterized by poor psychometric properties (Lilienfeld
& Strother, 2020; McNally, 2019; Rodebaugh et al., 2016;
Streiner, 2016) potentially affecting the results. In contrast,
eye-tracking-based outcome measures have acceptable psy-
chometric properties (Skinner et al., 2018), and reflect about
half of the included studies. Finally, a potential for publica-
tion bias was noted for the comparison between previously
and never depressed participants on positive attention bias,
calling both for caution in interpreting these results and for
additional high-quality studies including this contrast.

In conclusion, this systematic and quantitative review
of the extant literature on attention biases during remis-
sion from depression suggests that identification of atten-
tion biases following remission from depression may allow
specialized targeting of these biases (Gober et al., 2020;
Lazarov & Bar-Haim, 2021). Despite the clinical importance
of relapse in depression and the preliminary indication of
attentional biases in depressed participants, relatively little
research effort was devoted to study attention biases follow-
ing remission from depressive episodes. We hope that the
current meta-analysis will inspire a much-needed research
on this topic.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10608-022-10331-y.

@ Springer


https://doi.org/10.1007/s10608-022-10331-y

1044

Cognitive Therapy and Research (2022) 46:1033-1048

Authors Contributions DSL and YBH: developed the study con-
cept and study design. Data extraction and quality assessment were
performed by DSL and ML. DSL: performed the data analysis and
interpretation under the supervision of YBH. All authors drafted the
manuscript and agreed to be accountable for all aspects of the work.

Funding This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Data Availability This meta-analysis was registered in the PROSPERO
international prospective register of systematic reviews (registration
ID: CRD42021233440). All data generated or analyzed in this meta-
analysis are available in https://osf.io/46hrm/?view_only=86768c26f8
444e9e9d7¢2a2d655¢f2dO0.

Declarations

Conflict of interest Dana Shamai-Leshem, Marian Linetzky and Yair
Bar-Haim declare that they have no conflict of interest.

Animal Rights No animal studies were carried out for this study.

Informed Consent No human subjects were involved in this review
article.

References

Akechi, T., Mantani, A., Kurata, K. I., Hirota, S., Shimodera, S., Yam-
ada, M., Inagaki, M., Watanabe, N., Kato, T., Furukawa, T. A., &
SUND Investigators. (2019). Predicting relapse in major depres-
sion after successful initial pharmacological treatment. Journal
of Affective Disorders, 250, 108—113.

Alders, G. L., Davis, A. D., MacQueen, G., Strother, S. C., Hassel,
S., Zamyadi, M., Sharma, G. B., Arnott, S. R., Downar, J., Har-
ris, J. K., Lam, R. W., Milev, R., Miiller, D. J., Ravindran, A.,
Kennedy, S. H., Frey, B. N., Minuzzi, L., & Hall, G. B. (2020).
Escitalopram ameliorates differences in neural activity between
healthy comparison and major depressive disorder groups on an
fMRI Emotional conflict task: A CAN-BIND-1 study. Journal
of Affective Disorders, 264, 414—424. https://doi.org/10.1016/J.
JAD.2019.11.068

Alloy, L. B., & Abramson, L. Y. (1979). Judgment of contingency in
depressed and nondepressed students: Sadder but wiser? Journal
of Experimental Psychology: General, 108(4), 441-485.

Alloy, L. B., & Abramson, L. Y. (1988). Depressive realism: Four theo-
retical perspectives. In L. B. Alloy (Ed.), Cognitive processes in
depression (pp. 223-265). Guilford Press.

American Psychiatric Association. (2013). Depressive disorders. In
American Psychiatric Association (Ed.), Diagnostic and statis-
tical manual of mental disorders DSM-5 (5th ed.). American
Psychiatric Association.

Armstrong, T., & Olatunji, B. O. (2012). Eye tracking of attention in
the affective disorders: A meta-analytic review and synthesis.
Clinical Psychology Review, 32(8), 704-723. https://doi.org/10.
1016/j.cpr.2012.09.004

Balduzzi, S., Riicker, G., & Schwarzer, G. (2019). How to perform
a meta-analysis with R: A practical tutorial. Evidence-Based
Mental Health, 22(4), 153-160. https://doi.org/10.1136/ebmen
tal-2019-300117

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J.,
& van Ijzendoorn, M. H. (2007). Threat-related attentional bias
in anxious and nonanxious individuals: A meta-analytic study.

@ Springer

Psychological Bulletin, 133(1), 1-24. https://doi.org/10.1037/
0033-2909.133.1.1

Beck, A. T. (1967). Depression: Causes and treatment. University of
Pennsylvania Press.

Beck, A. T. (1976). Cognitive therapy and the emotional disorders.
International Universities Press.

Beck, A. T. (1987). Cognitive models of depression. Journal of Cogni-
tive Psychotherapy, 1(1), 5.

Beevers, C. G., Clasen, P. C., Enock, P. M., & Schnyer, D. M. (2015).
Attention bias modification for major depressive disorder: Effects
on attention bias, resting state connectivity, and symptom change.
Journal of Abnormal Psychology, 124(3), 463—475. https://doi.
org/10.1037/abn0000049

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., & Lee, S. C. (1997). Attentional biases for
negative information in induced and naturally occurring dyspho-
ria. Behaviour Research and Therapy, 35(10), 911-927. https://
doi.org/10.1016/s0005-7967(97)00053-3

Browning, M., Holmes, E. A., Charles, M., Cowen, P. J., & Harmer, C.
J. (2012). Using attentional bias modification as a cognitive vac-
cine against depression. Biological Psychiatry, 72(7), 572-579.
https://doi.org/10.1016/J. BIOPSYCH.2012.04.014

Browning, M., Holmes, E. A., & Harmer, C. J. (2010). The modifica-
tion of attentional bias to emotional information: A review of the
techniques, mechanisms, and relevance to emotional disorders.
Springer.

Burcusa, S. L., & Iacono, W. G. (2007). Risk for recurrence in depres-
sion. Clinical Psychology Review. https://doi.org/10.1016/j.cpr.
2007.02.005

Burns, D., Westra, H., Trockel, M., & Fisher, A. (2013). Motivation and
changes in depression. Cognitive Therapy and Research, 37(2),
368-379. https://doi.org/10.1007/s10608-012-9458-3

Cobhen, J. (1988). Statistical power analysis for the behavioral sciences
(2nd ed.). Academic Press.

Dai, Q., Hu, L., & Feng, Z. (2019). Attentional bias modification
reduces clinical depression and enhances attention toward hap-
piness. Journal of Psychiatric Research, 109, 145-155. https://
doi.org/10.1016/J.JPSYCHIRES.2018.11.024

De Raedt, R., & Koster, E. H. (2010). Understanding vulnerability for
depression from a cognitive neuroscience perspective: A reap-
praisal of attentional factors and a new conceptual framework.
Cognitive, Affective, & Behavioral Neuroscience, 10(1), 50-70.
https://doi.org/10.1016/j.cpr.2010.08.005

De Zwart, P. L., Jeronimus, B. F., & De Jonge, P. (2019). Empirical
evidence for definitions of episode, remission, recovery, relapse
and recurrence in depression: A systematic review. Epidemiol-
ogy and Psychiatric Sciences, 28(5), 544-562. https://doi.org/
10.1017/S2045796018000227

Duque, A., & Vazquez, C. (2015). Double attention bias for positive
and negative emotional faces in clinical depression: Evidence
from an eye-tracking study. Journal of Behavior Therapy and
Experimental Psychiatry, 46, 107-114. https://doi.org/10.1016/j.
jbtep.2014.09.005

Duval, S., & Tweedie, R. (2000a). A nonparametric, “Trim and Fill”
method of accounting for publication bias in meta-analysis.
Journal of the American Statistical Association, 95(449), 89-98.
https://doi.org/10.1080/01621459.2000.10473905

Duval, S., & Tweedie, R. (2000b). Trim and fill: A simple funnel-
plot-based method of testing and adjusting for publication bias
in meta-analysis. Biometrics, 56(2), 455-463. https://doi.org/10.
1111/.0006-341X.2000.00455.x

Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997). Bias in
meta-analysis detected by a simple, graphical test. British Medi-
cal Journal, 315(7109), 629-634. https://doi.org/10.1136/bmj.
315.7109.629


https://osf.io/46hrm/?view_only=86768c26f8444e9e9d7c2a2d655cf2d0
https://osf.io/46hrm/?view_only=86768c26f8444e9e9d7c2a2d655cf2d0
https://doi.org/10.1016/J.JAD.2019.11.068
https://doi.org/10.1016/J.JAD.2019.11.068
https://doi.org/10.1016/j.cpr.2012.09.004
https://doi.org/10.1016/j.cpr.2012.09.004
https://doi.org/10.1136/ebmental-2019-300117
https://doi.org/10.1136/ebmental-2019-300117
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/abn0000049
https://doi.org/10.1037/abn0000049
https://doi.org/10.1037/0003-066X.36.2.129
https://doi.org/10.1016/s0005-7967(97)00053-3
https://doi.org/10.1016/s0005-7967(97)00053-3
https://doi.org/10.1016/J.BIOPSYCH.2012.04.014
https://doi.org/10.1016/j.cpr.2007.02.005
https://doi.org/10.1016/j.cpr.2007.02.005
https://doi.org/10.1007/s10608-012-9458-3
https://doi.org/10.1016/J.JPSYCHIRES.2018.11.024
https://doi.org/10.1016/J.JPSYCHIRES.2018.11.024
https://doi.org/10.1016/j.cpr.2010.08.005
https://doi.org/10.1017/S2045796018000227
https://doi.org/10.1017/S2045796018000227
https://doi.org/10.1016/j.jbtep.2014.09.005
https://doi.org/10.1016/j.jbtep.2014.09.005
https://doi.org/10.1080/01621459.2000.10473905
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/bmj.315.7109.629

Cognitive Therapy and Research (2022) 46:1033-1048

1045

* Elgersma, H. J., Koster, E. H. W., van Tuijl, L. A., Hoekzema, A.,
Penninx, B. W.J. H., Bockting, C. L. H., & de Jong, P. J. (2018).
Attentional bias for negative, positive, and threat words in current
and remitted depression. PLoS ONE, 13(10), €0205154. https://
doi.org/10.1371/journal.pone.0205154

Epp, A. M., Dobson, K. S., Dozois, D. J. A, & Frewen, P. A. (2012). A
systematic meta-analysis of the Stroop task in depression. Clini-
cal Psychology Review. https://doi.org/10.1016/j.cpr.2012.02.005

Farb, N. A, Irving, J. A., Anderson, A. K., & Segal, Z. V. (2015). A
two-factor model of relapse/recurrence vulnerability in unipolar
depression. Journal of Abnormal Psychology, 124(1), 38. https://
doi.org/10.1037/abn000003 1

Foland-Ross, L. C., & Gotlib, I. H. (2012). Cognitive and neural
aspects of information processing in major depressive disorder:
An integrative perspective. Frontiers in Psychology, 3, 489.
https://doi.org/10.3389/fpsyg.2012.00489

* Foster, C. E., Owens, M., Kudinova, A. Y., & Gibb, B. E. (2020).
Attentional biases to emotional faces among women with a his-
tory of single episode versus recurrent major depression. Cogni-
tion and Emotion. https://doi.org/10.1080/02699931.2020.18022
28

Fox, E., Zougkou, K., Ashwin, C., & Cahill, S. (2015). Investigating
the efficacy of attention bias modification in reducing high spider
fear: The role of individual differences in initial bias. Journal of
Behavior Therapy and Experimental Psychiatry, 49, 84. https://
doi.org/10.1016/J.JBTEP.2015.05.001

Frank, E., Prien, R. F., Jarrett, R. B., Keller, M. B., Kupfer, D. J.,
Lavori, P. W, Rush, A. J., & Weissman, M. M. (1991). Conceptu-
alization and rationale for consensus definitions of terms in major
depressive disorder. Archives of General Psychiatry, 48(9), 851.
https://doi.org/10.1001/archpsyc.1991.0181033007501 1

* Fritzsche, A., Dahme, B., Gotlib, I. H., Joormann, J., Magnussen, H.,
Watz, H., Nutzinger, D. O., & von Leupoldt, A. (2010). Specific-
ity 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/S003329170
9990948

Fu, R., Gartlehner, G., Grant, M., Shamliyan, T., Sedrakyan, A., Wilt,
T. J., Griffith, L., Oremus, M., Raina, P., Ismaila, A., Santaguida,
P, Lau, J., & Trikalinos, T. A. (2008). AHRQ Methods for Effec-
tive Health Care Conducting Quantitative Synthesis When Com-
paring Medical Interventions: AHRQ and the Effective Health
Care Program. In Methods Guide for Effectiveness and Com-
parative Effectiveness Reviews. Agency for Healthcare Research
and Quality (US). Retrieved from https://www.ncbi.nlm.nih.gov/
books/NBK49407/

Gibb, B. E., Benas, J. S., Grassia, M., & McGeary, J. (2009). Children’s
attentional biases and 5S-HTTLPR genotype: Potential mecha-
nisms linking mother and child depression. Journal of Clinical
Child & Adolescent Psychology, 38(3), 415-426. https://doi.org/
10.1080/15374410902851705

Gilboa, E., & Gotlib, I. H. (1997). Cognitive biases and affect persis-
tence in previously dysphoric and never-dysphoric individuals.
Cognition & Emotion, 11, 517-538. https://doi.org/10.1080/
026999397379881a

Gober, C. D., Lazarov, A., & Bar-Haim, Y. (2020). From cognitive
targets to symptom reduction: overview of attention and interpre-
tation bias modification research. Evidence Based Mental Health.
https://doi.org/10.1136/ebmental-2020-300216

Gotlib, I. H., & Joormann, J. (2010). Cognition and depression: Current
status and future directions. Annual Review of Clinical Psychol-
ogy. https://doi.org/10.1146/annurev.clinpsy.121208.131305

Harmer, C. J., Goodwin, G. M., & Cowen, P. J. (2009). Why do anti-
depressants take so long to work? A cognitive neuropsychologi-
cal model of antidepressant drug action. The British Journal of

Psychiatry, 195(2), 102-108. https://doi.org/10.1192/BJP.BP.
108.051193

Hedlund, S., & Rude, S. S. (1995). Evidence of latent depressive sche-
mas in formerly depressed individuals. Journal of Abnormal
Psychology, 104(3), 517-525.

Higgins, J. P. T. (2019). Cochrane handbook for systematic reviews
of interventions. In: JPT Higgins, J] Thomas, J Chandler, M
Cumpston, T Li, MJ Page, VA Welch (Eds.). Wiley

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

Hilland, E., Landrg, N. I., Harmer, C. J., Browning, M., Maglanoc, L.
A., & Jonassen, R. (2020). Attentional bias modification is asso-
ciated with fMRI response toward negative stimuli in individuals
with residual depression: A randomized controlled trial. Journal
of Psychiatry & Neuroscience: JPN, 45(1), 23. https://doi.org/
10.1503/JPN.180118

Hoorelbeke, K., Van den Bergh, N., De Raedt, R., Wichers, M., &
Koster, E. H. (2021). Preventing recurrence of depression: Long-
term effects of a randomized controlled trial on cognitive control
training for remitted depressed patients. Clinical Psychological
Science. https://doi.org/10.1177/2167702620979775

Hsu, K. J., Shumake, J., Caffey, K., Risom, S., Labrada, J., Smits, J. A.
J., Schnyer, D. M., & Beevers, C. G. (2021). Efficacy of attention
bias modification training for depressed adults: A randomized
clinical trial. Psychological Medicine. https://doi.org/10.1017/
S0033291721000702

Ingram, R. E. (1984). Toward an information-processing analysis of
depression 1. Cognitive Therapy and Research. https://doi.org/
10.1007/BF01173284

* Isaac, L., Vrijsen, J. N., Rinck, M., Speckens, A., & Becker, E. S.
(2014). Shorter gaze duration for happy faces in current but not
remitted depression: Evidence from eye movements. Psychiatry
Research, 218(1-2), 79-86. https://doi.org/10.1016/j.psychres.
2014.04.002

John Rush, A., Kraemer, H. C., Sackeim, H. A., Fava, M., Trivedi, M.
H., Frank, E., Ninan, P. T, Thase, M. E., Gelenberg, A. J., Kup-
fer, D. J., Regier, D. A., Rosenbaum, J. F., Ray, O., & Schatzberg,
A. F. (2006). Report by the ACNP task force on response and
remission in major depressive disorder. Neuropsychopharmacol-
ogy, 31(9), 1841-1853. https://doi.org/10.1038/sj.npp.1301131

Jonassen, R., Harmer, C. J., Hilland, E., Maglanoc, L. A., Kraft, B.,
Browning, M., Stiles, T. C., Haaland, V. @., Berge, T., & Landrg,
N. L. (2019). Effects of attentional bias modification on residual
symptoms in depression: A randomized controlled trial. BMC
Psychiatry, 19(1), 1-8. https://doi.org/10.1186/S12888-019-
2105-8/FIGURES/3

* Joormann, J., & Gotlib, I. H. (2007). Selective attention to emotional
faces following recovery from depression. Journal of Abnormal
Psychology, 116(1), 80-85. https://doi.org/10.1037/0021-843X.
116.1.80

Joormann, J., Talbot, L., & Gotlib, I. H. (2007). Biased processing of
emotional information in girls at risk for depression. Journal
of Abnormal Psychology. https://doi.org/10.1037/0021-843X.
116.1.135

Just, N., Abramson, L. Y., & Alloy, L. B. (2001). Remitted depres-
sion studies as tests of the cognitive vulnerability hypotheses
of depression onse: A critique and conceptual analysis. Clinical
Psychology Review, 21(1), 63-83. https://doi.org/10.1016/S0272-
7358(99)00035-5

Kessler, R. C. (2003). Epidemiology of women and depression. Journal
of Affective Disorders, 74, 5—13. https://doi.org/10.1016/S0165-
0327(02)00426-3

Knight, M. J., Air, T., & Baune, B. T. (2018). The role of cognitive
impairment in psychosocial functioning in remitted depression.

@ Springer


https://doi.org/10.1371/journal.pone.0205154
https://doi.org/10.1371/journal.pone.0205154
https://doi.org/10.1016/j.cpr.2012.02.005
https://doi.org/10.1037/abn0000031
https://doi.org/10.1037/abn0000031
https://doi.org/10.3389/fpsyg.2012.00489
https://doi.org/10.1080/02699931.2020.1802228
https://doi.org/10.1080/02699931.2020.1802228
https://doi.org/10.1016/J.JBTEP.2015.05.001
https://doi.org/10.1016/J.JBTEP.2015.05.001
https://doi.org/10.1001/archpsyc.1991.01810330075011
https://doi.org/10.1017/S0033291709990948
https://doi.org/10.1017/S0033291709990948
https://www.ncbi.nlm.nih.gov/books/NBK49407/
https://www.ncbi.nlm.nih.gov/books/NBK49407/
https://doi.org/10.1080/15374410902851705
https://doi.org/10.1080/15374410902851705
https://doi.org/10.1080/026999397379881a
https://doi.org/10.1080/026999397379881a
https://doi.org/10.1136/ebmental-2020-300216
https://doi.org/10.1146/annurev.clinpsy.121208.131305
https://doi.org/10.1192/BJP.BP.108.051193
https://doi.org/10.1192/BJP.BP.108.051193
https://doi.org/10.1002/sim.1186
https://doi.org/10.1503/JPN.180118
https://doi.org/10.1503/JPN.180118
https://doi.org/10.1177/2167702620979775
https://doi.org/10.1017/S0033291721000702
https://doi.org/10.1017/S0033291721000702
https://doi.org/10.1007/BF01173284
https://doi.org/10.1007/BF01173284
https://doi.org/10.1016/j.psychres.2014.04.002
https://doi.org/10.1016/j.psychres.2014.04.002
https://doi.org/10.1038/sj.npp.1301131
https://doi.org/10.1186/S12888-019-2105-8/FIGURES/3
https://doi.org/10.1186/S12888-019-2105-8/FIGURES/3
https://doi.org/10.1037/0021-843X.116.1.80
https://doi.org/10.1037/0021-843X.116.1.80
https://doi.org/10.1037/0021-843X.116.1.135
https://doi.org/10.1037/0021-843X.116.1.135
https://doi.org/10.1016/S0272-7358(99)00035-5
https://doi.org/10.1016/S0272-7358(99)00035-5
https://doi.org/10.1016/S0165-0327(02)00426-3
https://doi.org/10.1016/S0165-0327(02)00426-3

1046

Cognitive Therapy and Research (2022) 46:1033-1048

Journal of Affective Disorders, 235, 129—134. https://doi.org/10.
1016/j.jad.2018.04.051

Konstantopoulos, S., & Hedges, L. V. (2019). Statistically analyzing
effect sizes: Fixed- and random-effects models. In H. Cooper, L.
V. Hedges, & J. C. Valentine (Eds.), The handbook of research
synthesis and meta-analysis (3rd ed., pp. 245-279). Russel Sage
Foundation.

Kujawa, A.J., Torpey, D., Kim, J., Hajcak, G., Rose, S., Gotlib, I. H.,
& Klein, D. N. (2011). Attentional biases for emotional faces in
young children of mothers with chronic or recurrent depression.
Journal of Abnormal Child Psychology, 39(1), 125-135. https://
doi.org/10.1007/s10802-010-9438-6

Lakens, D. (2017). Equivalence tests: A practical primer for t tests,
correlations, and meta-analyses. Social Psychological and Per-
sonality Science, 8(4), 355-362. https://doi.org/10.1177/19485
50617697177

Lazarov, A., Abend, R., & Bar-Haim, Y. (2016). Social anxiety is
related to increased dwell time on socially threatening faces.
Journal of Affective Disorders, 193, 282-288. https://doi.org/
10.1016/j.jad.2016.01.007

Lazarov, A., & Bar-Haim, Y. (2021). Emerging domain-based treat-
ments for pediatric anxiety disorders. Biological Psychiatry.
https://doi.org/10.1016/j.biopsych.2020.08.030

Lazarov, A., Ben-Zion, Z., Shamai, D., Pine, D. S., & Bar-Haim, Y.
(2018). Free viewing of sad and happy faces in depression:
A potential target for attention bias modification. Journal of
Affective Disorders, 238, 94—100. https://doi.org/10.1016/j.jad.
2018.05.047

Lewinsohn, P. M., Steinmetz, J. L., Larson, D. W., & Franklin, J.
(1981). Depression-related cognitions: Antecedent or conse-
quence? Journal of Abnormal Psychology, 90(3), 213-219.
https://doi.org/10.1037/0021-843X.90.3.213

*Li, M., Lu, S., Feng, L., & Fu, B. (2016). Attentional bias in remit-
ted depressed patients: evidence from an Eye-Tracking Study.
Journal of Psychiatry. https://doi.org/10.4172/2378-5756.
1000384

Lilienfeld, S. O., & Strother, A. N. (2020). Psychological measurement
and the replication crisis: Four sacred cows. Canadian Psychol-
ogy/psychologie Canadienne, 61(4), 281. https://doi.org/10.1037/
CAP0000236

Lu, S., Xu, J., Li, M., Xue, J., Lu, X., Feng, L., Fu, B., Wang, G.,
Zhong, N., Hu, B. (2017). Attentional bias scores in patients with
depression and effects of age: A controlled, eye-tracking study.
Journal of International Medical Research, 45(5), 1518-1527.

Ma, L.-L., Wang, Y.-Y., Yang, Z.-H., Huang, D., Weng, H., & Zeng,
X.-T. (2020). Methodological quality (risk of bias) assessment
tools for primary and secondary medical studies: What are they
and which is better? Military Medical Research, 7(1), 7. https://
doi.org/10.1186/540779-020-00238-8

Mather, M., & Carstensen, L. L. (2016). Aging and attentional biases
for emotional faces. Psychological Science, 14(5), 409-415.
https://doi.org/10.1111/1467-9280.01455

Matthews, G. R., & Antes, J. R. (1992). Visual attention and depres-
sion: Cognitive biases in the eye fixations of the dysphoric and
the nondepressed 1. Cognitive Therapy and Research, 16(3),
359-371.

McCabe, S. B., & Gotlib, I. H. (1993). Attentional processing in clini-
cally depressed subjects: A longitudinal investigation. Cognitive
Therapy and Research, 17(4), 359-377. https://doi.org/10.1007/
BF01177660

McCabe, S. B., & Gotlib, I. H. (1995). Selective attention and clini-
cal depression: Performance on a deployment-of-attention task.
Journal of Abnormal Psychology, 104(1), 241-245. https://doi.
org/10.1037/0021-843X.104.1.241

McCabe, S. B., Gotlib, I. H., & Martin, R. A. (2000). Cognitive vulner-
ability for depression: Deployment of attention as a function of

@ Springer

history of depression and current mood state. Cognitive Therapy
and Research, 24(4), 427-444. https://doi.org/10.1023/A:10055
79719849

Mclntyre, R. S., Cha, D. S., Soczynska, J. K., Woldeyohannes, H. O.,
Gallaugher, L. A., Kudlow, P., Alsuwaidan, M., & Baskaran,
A. (2013). Cognitive deficits and functional outcomes in major
depressive disorder: Determinants, substrates, and treatment
interventions. Depression and Anxiety. https://doi.org/10.1002/
da.22063

McNally, R. J. (2019). Attentional bias for threat: Crisis or opportu-
nity? Clinical Psychology Review, 69, 4—13. https://doi.org/10.
1016/J.CPR.2018.05.005

Mogg, K., Holmes, A., Garner, M., & Bradley, B. P. (2008). Effects of
threat cues on attentional shifting, disengagement and response
slowing in anxious individuals. Behaviour Research and Ther-
apy, 46(5), 656—667. https://doi.org/10.1016/j.brat.2008.02.011

Mogoase, C., David, D., & Koster, E. H. W. (2014). Clinical efficacy
of attentional bias modification procedures: An updated meta-
analysis. Journal of Clinical Psychology, 70(12), 1133-1157.
https://doi.org/10.1002/jclp.22081

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred
reporting items for systematic reviews and meta-analyses: The
PRISMA statement. PLoS Medicine, 6(7), e1000097. https://doi.
org/10.1371/journal.pmed.1000097

Montagner, R., Mogg, K., Bradley, B. P., Pine, D. S., Czykiel, M. S.,
Miguel, E. C., Rohde, L. A., Manfro, G. G., & Salum, G. A.
(2016). Attentional bias to threat in children at-risk for emotional
disorders: role of gender and type of maternal emotional disor-
der. European Child and Adolescent Psychiatry, 25(7), 735-742.
https://doi.org/10.1007/s00787-015-0792-3

Moola, S., Munn, Z., Tufanaru, C., Aromataris, E., Sears, K., Sfetc,
R., Currie, M., Lisy, K., Qureshi, R., Mattis, P., & Pei-Fan, M.
(2020). Chapter 7: Systematic reviews of etiology and risk. JBI
Manual for Evidence Synthesis. JBI.

Moore, M. T., & Fresco, D. M. (2012). Depressive realism: A meta-
analytic review. Clinical Psychology Review, 32(6), 496-509.
https://doi.org/10.1016/J.CPR.2012.05.004

Namaky, N., Beltzer, M. L., Werntz, A. J., Lambert, A. E., Isaacowitz,
D. M., & Teachman, B. A. (2017). Moderators of age effects
on attention bias toward threat and its association with anxiety.
Journal of Affective Disorders, 216, 46-57. https://doi.org/10.
1016/j.jad.2016.10.048

* Newman, K., Quigley, L., Fernandez, A., Dobson, K., & Sears, C.
(2019). Concurrent and prospective relations between attentional
biases for emotional images and relapse to depression. Cognitive
Therapy and Research, 43(5), 893-909. https://doi.org/10.1007/
s10608-019-10017-y

* Newman, K. R., & Sears, C. R. (2015). Eye gaze tracking reveals
different effects of a sad mood induction on the attention of
previously depressed and never depressed women. Cognitive
Therapy and Research, 39(3), 292-306. https://doi.org/10.1007/
$10608-014-9669-x

Peckham, A. D., McHugh, R. K., & Otto, M. W. (2010). A meta-anal-
ysis of the magnitude of biased attention in depression. Depres-
sion and Anxiety, 27(12), 1135-1142. https://doi.org/10.1002/
da.20755

Pérez-Edgar, K., Fox, N. A., Cohn, J. F., & Kovacs, M. (2006). Behav-
ioral and electrophysiological markers of selective attention in
children of parents with a history of depression. Biological Psy-
chiatry, 60(10), 1131-1138. https://doi.org/10.1016/j.biopsych.
2006.02.036

Peters, J. L., Sutton, A. J., Jones, D. R., Abrams, K. R., & Rushton, L.
(2007). Performance of the trim and fill method in the presence
of publication bias and between-study heterogeneity. Statistics in
Medicine, 26(25), 4544—4562. https://doi.org/10.1002/sim.2889


https://doi.org/10.1016/j.jad.2018.04.051
https://doi.org/10.1016/j.jad.2018.04.051
https://doi.org/10.1007/s10802-010-9438-6
https://doi.org/10.1007/s10802-010-9438-6
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1016/j.jad.2016.01.007
https://doi.org/10.1016/j.jad.2016.01.007
https://doi.org/10.1016/j.biopsych.2020.08.030
https://doi.org/10.1016/j.jad.2018.05.047
https://doi.org/10.1016/j.jad.2018.05.047
https://doi.org/10.1037/0021-843X.90.3.213
https://doi.org/10.4172/2378-5756.1000384
https://doi.org/10.4172/2378-5756.1000384
https://doi.org/10.1037/CAP0000236
https://doi.org/10.1037/CAP0000236
https://doi.org/10.1186/s40779-020-00238-8
https://doi.org/10.1186/s40779-020-00238-8
https://doi.org/10.1111/1467-9280.01455
https://doi.org/10.1007/BF01177660
https://doi.org/10.1007/BF01177660
https://doi.org/10.1037/0021-843X.104.1.241
https://doi.org/10.1037/0021-843X.104.1.241
https://doi.org/10.1023/A:1005579719849
https://doi.org/10.1023/A:1005579719849
https://doi.org/10.1002/da.22063
https://doi.org/10.1002/da.22063
https://doi.org/10.1016/J.CPR.2018.05.005
https://doi.org/10.1016/J.CPR.2018.05.005
https://doi.org/10.1016/j.brat.2008.02.011
https://doi.org/10.1002/jclp.22081
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/s00787-015-0792-3
https://doi.org/10.1016/J.CPR.2012.05.004
https://doi.org/10.1016/j.jad.2016.10.048
https://doi.org/10.1016/j.jad.2016.10.048
https://doi.org/10.1007/s10608-019-10017-y
https://doi.org/10.1007/s10608-019-10017-y
https://doi.org/10.1007/s10608-014-9669-x
https://doi.org/10.1007/s10608-014-9669-x
https://doi.org/10.1002/da.20755
https://doi.org/10.1002/da.20755
https://doi.org/10.1016/j.biopsych.2006.02.036
https://doi.org/10.1016/j.biopsych.2006.02.036
https://doi.org/10.1002/sim.2889

Cognitive Therapy and Research (2022) 46:1033-1048

1047

Polmann, H., Melo, G., Conti Réus, J., Domingos, F. L., de Souza, B.
D. M., Padilha, A. C., Duque, T. M., Porporatti, A. L., Flores-
Mir, C., & De Luca, C. G. (2020). Prevalence of dentofacial
injuries among combat sports practitioners: A systematic review
and meta-analysis. Dental Traumatology, 36(2), 124—140. https://
doi.org/10.1111/EDT.12508

Price, R. B., Wallace, M., Kuckertz, J. M., Amir, N., Graur, S., Cum-
mings, L., Popa, P., Carlbring, P., & Bar-Haim, Y. (2016). Pooled
patient-level meta-analysis of children and adults completing a
computer-based anxiety intervention targeting attentional bias.
Clinical Psychology Review. https://doi.org/10.1016/j.cpr.2016.
09.009

R Core Team. (2020). R: A language and environment for statistical
computing. In R Foundation for Statistical Computing. Vienna,
Austria

Reed, A. E., & Carstensen, L. L. (2012). The theory behind the age-
related positivity effect. Frontiers in Psychology, 3, 339. https://
doi.org/10.3389/fpsyg.2012.00339

Reed, A. E., Chan, L., & Mikels, J. A. (2014). Meta-analysis of the
age-related positivity effect: Age differences in preferences for
positive over negative information. Psychology and Aging, 29(1),
1-15. https://doi.org/10.1037/a0035194

Rodebaugh, T. L., Scullin, R. B., Langer, J. K., Dixon, D. J., Huppert, J.
D., Bernstein, A., Zvielli, A., & Lenze, E. J. (2016). Unreliability
as a threat to understanding psychopathology: The cautionary
tale of attentional bias. Journal of Abnormal Psychology, 125(6),
840. https://doi.org/10.1037/ABN0000184

Rohde, P., Lewinsohn, P. M., & Seeley, J. R. (1990). Are people
changed by the experience of having an episode of depression?
A further test of the scar hypothesis. Journal of Abnormal Psy-
chology, 99(3), 264-271. https://doi.org/10.1037/0021-843X.
99.3.264

Sampaio, M. S., Vieira, W. A., Bernardino, I M., Herval, A. M., Flo-
res-Mir, C., & Paranhos, L. R. (2019). Chronic obstructive pul-
monary disease as a risk factor for suicide: A systematic review
and meta-analysis. Respiratory Medicine, 151, 11-18. https://
doi.org/10.1016/J.RMED.2019.03.018

Sanchez, A., Vazquez, C., Marker, C., LeMoult, J., & Joormann, J.
(2013). Attentional disengagement predicts stress recovery in
depression: An eye-tracking study. Journal of Abnormal Psychol-
ogy, 122(2), 303-313. https://doi.org/10.1037/a0031529

Scher, C. D., Ingram, R. E., & Segal, Z. V. (2005). Cognitive reactivity
and vulnerability: Empirical evaluation of construct activation
and cognitive diatheses in unipolar depression. Clinical Psychol-
0gy Review, 25(4), 487-510. https://doi.org/10.1016/j.cpr.2005.
01.005

* Sears, C., Newman, K., Ference, J., & Thomas, C. (2011). Attention
to emotional images in previously depressed individuals: An eye-
tracking study. Cognitive Therapy and Research, 35(6), 517-528.
https://doi.org/10.1007/s10608-011-9396-5

Shamai-Leshem, D., Lazarov, A., Pine, D. S., & Bar-Haim, Y. (2020).
A randomized controlled trial of gaze-contingent music reward
therapy for major depressive disorder. Depression and Anxiety.
https://doi.org/10.1002/da.23089

Shane, M. S., & Peterson, J. B. (2007). An evaluation of early and late
stage attentional processing of positive and negative information
in dysphoria. Cognition & Emotion, 21(4), 789-815. https://doi.
org/10.1080/02699930600843197

Silk, J. S., Shaw, D. S., Skuban, E. M., Oland, A. A., & Kovacs, M.
(2006). Emotion regulation strategies in offspring of childhood-
onset depressed mothers. Journal of Child Psychology and Psy-
chiatry and Allied Disciplines, 47(1), 69-78. https://doi.org/10.
1111/j.1469-7610.2005.01440.x

Skinner, I. W., Markus Hiibscher, G., Moseley, L., Lee, H., Wand, B.
M., Traeger, A. C., Gustin, S. M., & McAuley, J. H. (2018). The
reliability of eyetracking to assess attentional bias to threatening

words in healthy individuals. Behavior Research Methods, 50(5),
1778-1792.

* Soltani, S., Newman, K., Quigley, L., Fernandez, A., Dobson, K., &
Sears, C. (2015). Temporal changes in attention to sad and happy
faces distinguish currently and remitted depressed individuals
from never depressed individuals. Psychiatry Research, 230(2),
454-463. https://doi.org/10.1016/j.psychres.2015.09.036

Sterne, J. A., Becker, B. J., & Egger, M. (2006). The funnel plot. In H.
R. Rothstein, A. J. Sutton, & M. Borenstein (Eds.), Publication
bias in meta-analysis: Prevention, assessment and adjustments
(pp- 75-98). Wiley.

Streiner, D. L. (2016). Statistics commentary series: Commentary
#16— Regression toward the mean. Journal of Clinical Psy-
chopharmacology, 36(5), 416-418.

Suslow, T., HuBlack, A., Kersting, A., & Bodenschatz, C. M. (2020).
Attentional biases to emotional information in clinical depres-
sion: A systematic and meta-analytic review of eye tracking find-
ings. Journal of Affective Disorders. https://doi.org/10.1016/j.
jad.2020.05.140

Teasdale, J. D. (1988). Cognitive vulnerability to persistent depression.
Cognition & Emotion, 2(3), 247-274. https://doi.org/10.1080/
02699938808410927

ten Doesschate, M. C., Bockting, C. L. H., Koeter, M. W. J., & Schene,
A. H. (2010). Prediction of recurrence in recurrent depression.
The Journal of Clinical Psychiatry, 71(08), 984-991. https://doi.
org/10.4088/JCP.08m04858blu

Vanderhasselt, M. A., & De Raedt, R. (2009). Impairments in cognitive
control persist during remission from depression and are related
to the number of past episodes: An event related potentials study.
Biological Psychology, 81(3), 169-176. https://doi.org/10.1016/j.
biopsycho.2009.03.009

Villalobos, D., Pacios, J., & Vazquez, C. (2021). Cognitive control,
cognitive biases and emotion regulation in depression: A new
proposal for an integrative interplay model. Frontiers in Psy-
chology, 12, 1127. https://doi.org/10.3389/FPSYG.2021.628416/
BIBTEX

Von Hippel, P. T. (2015). The heterogeneity statistic 12 can be biased
in small meta-analyses. BMC Medical Research Methodology,
15(1), 1-8. https://doi.org/10.1186/S12874-015-0024-Z/FIGUR
ES/4

Wells, T. T., Clerkin, E. M., Ellis, A. J., & Beevers, C. G. (2014).
Effect of antidepressant medication use on emotional information
processing in major depression. American Journal of Psychiatry,
171(2), 195-200. https://doi.org/10.1176/APP1.AJP.2013.12091
243/ASSET/IMAGES/LARGE/195F1.JPEG

WHO. (2017). Depression and other common mental disorders: Global
health estimates. World Health Organization.

* Woody, M. L., Owens, M., Burkhouse, K. L., & Gibb, B. E. (2016).
Selective attention toward angry faces and risk for major depres-
sive disorder in women: Converging evidence from retrospec-
tive and prospective analyses. Clinical Psychological Science :
A Journal of the Association for Psychological Science, 4(2),
206-215. https://doi.org/10.1177/2167702615581580

Woolridge, S. M., Harrison, G. W., Best, M. W., & Bowie, C. R.
(2021). Attention bias modification in depression: A randomized
trial using a novel, reward-based, eye-tracking approach. Journal
of Behavior Therapy and Experimental Psychiatry, 71, 101621.
https://doi.org/10.1016/J.JBTEP.2020.101621

Yang, W., Zhang, J. X., Ding, Z., & Xiao, L. (2016). Attention bias
modification treatment for adolescents with major depression: A
randomized controlled trial. Journal of the American Academy
of Child and Adolescent Psychiatry, 55(3), 208-218.e2. https://
doi.org/10.1016/j.jaac.2015.12.005

Yang, X.-H., Huang, J., Zhu, C.-Y., Wang, Y.-F., Cheung, E. F. C.,
Chan, R. C. K., & Xie, G.-R. (2014). Motivational deficits in
effort-based decision making in individuals with subsyndromal

@ Springer


https://doi.org/10.1111/EDT.12508
https://doi.org/10.1111/EDT.12508
https://doi.org/10.1016/j.cpr.2016.09.009
https://doi.org/10.1016/j.cpr.2016.09.009
https://doi.org/10.3389/fpsyg.2012.00339
https://doi.org/10.3389/fpsyg.2012.00339
https://doi.org/10.1037/a0035194
https://doi.org/10.1037/ABN0000184
https://doi.org/10.1037/0021-843X.99.3.264
https://doi.org/10.1037/0021-843X.99.3.264
https://doi.org/10.1016/J.RMED.2019.03.018
https://doi.org/10.1016/J.RMED.2019.03.018
https://doi.org/10.1037/a0031529
https://doi.org/10.1016/j.cpr.2005.01.005
https://doi.org/10.1016/j.cpr.2005.01.005
https://doi.org/10.1007/s10608-011-9396-5
https://doi.org/10.1002/da.23089
https://doi.org/10.1080/02699930600843197
https://doi.org/10.1080/02699930600843197
https://doi.org/10.1111/j.1469-7610.2005.01440.x
https://doi.org/10.1111/j.1469-7610.2005.01440.x
https://doi.org/10.1016/j.psychres.2015.09.036
https://doi.org/10.1016/j.jad.2020.05.140
https://doi.org/10.1016/j.jad.2020.05.140
https://doi.org/10.1080/02699938808410927
https://doi.org/10.1080/02699938808410927
https://doi.org/10.4088/JCP.08m04858blu
https://doi.org/10.4088/JCP.08m04858blu
https://doi.org/10.1016/j.biopsycho.2009.03.009
https://doi.org/10.1016/j.biopsycho.2009.03.009
https://doi.org/10.3389/FPSYG.2021.628416/BIBTEX
https://doi.org/10.3389/FPSYG.2021.628416/BIBTEX
https://doi.org/10.1186/S12874-015-0024-Z/FIGURES/4
https://doi.org/10.1186/S12874-015-0024-Z/FIGURES/4
https://doi.org/10.1176/APPI.AJP.2013.12091243/ASSET/IMAGES/LARGE/195F1.JPEG
https://doi.org/10.1176/APPI.AJP.2013.12091243/ASSET/IMAGES/LARGE/195F1.JPEG
https://doi.org/10.1177/2167702615581580
https://doi.org/10.1016/J.JBTEP.2020.101621
https://doi.org/10.1016/j.jaac.2015.12.005
https://doi.org/10.1016/j.jaac.2015.12.005

1048

Cognitive Therapy and Research (2022) 46:1033-1048

depression, first-episode and remitted depression patients. Psy-
chiatry Research, 220(3), 874-882. https://doi.org/10.1016/j.
psychres.2014.08.056

* Zvielli, A., Vrijsen, J. N., Koster, E. H. W., & Bernstein, A. (2016).
Attentional bias temporal dynamics in remitted depression. Jour-
nal of Abnormal Psychology, 125(6), 768-776. https://doi.org/
10.1037/abn0000190

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer

Springer Nature or its licensor holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article
is solely governed by the terms of such publishing agreement and
applicable law.


https://doi.org/10.1016/j.psychres.2014.08.056
https://doi.org/10.1016/j.psychres.2014.08.056
https://doi.org/10.1037/abn0000190
https://doi.org/10.1037/abn0000190

	Attention Biases in Previously Depressed Individuals: A Meta-Analysis and Implications for Depression Recurrence
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Attentional Processing of Dysphoric Information in Depression
	Attentional Processing of Positive Information in Depression
	Attention Biases Following Recovery from Depressive Episodes
	The Current Study
	Methods
	Inclusion Criteria
	Literature Search
	Coding System
	Coding Decisions
	Risk of Bias in Individual Studies
	Meta-analytic Procedure

	Results
	Dysphoric Attention Bias
	Previously Depressed vs. Never Depressed
	Previously Depressed vs. Currently Depressed

	Positive Attention Bias
	Previously Depressed vs. Never Depressed
	Previously Depressed vs. Currently Depressed

	Risk of Bias in Individual Studies

	Discussion
	References




