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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 

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 
et al., 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).

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 Vázquez (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; Mogoaşe 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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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 κ = .79, and for continuous vari-
ables r = .99. For each study, we coded sample size, gender 

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 t or F statistics, or p values. 

Fig. 1   Prisma flow chart of the 
literature search procedure. Two 
unpublished doctoral disserta-
tions are also included in analy-
ses presented in the Supplement 
Material

Records identified through 

database searching

(n = 1068)

PubMed: 179 EmBase: 241

Cochran: 129 PsycInfo: 204

Web of Science: 315

Additional records identified 

through other sources

(n =54)

Records after duplicates removed

(n = 665)

Full-text articles assessed for 

eligibility

(n = 125)

Studies included in meta-analysis
(n = 13)

Full-text articles 

excluded (n = 110)

Not relevant task (n = 42)

Non-relevant participants (n = 36)

Not relevant outcome measure (n = 11)

Effect size cannot be calculated (n = 8)

RCT with no baseline data (n = 2)

Another language (n = 2)

Review paper (n = 8)

Protocol paper (n = 1)

Records excluded

(n = 540)

noitacifitnedI
gnineercS

El
ig

ib
ili

ty
In

cl
ud

ed

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
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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 
et al., 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,1 
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)	 In longitudinal 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).

(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 (κ = .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 

1  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).
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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 I2 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 I2.

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 

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, I2 = 71.34%, 95% CI 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 (t(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 
(Qs(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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Previously Depressed vs. Currently Depressed

No difference was found between previously and cur-
rently depressed participants in dysphoric attention bias 
(g = − 0.045, p = .61, 95% CI − 0.21, 0.12, k = 6; see Fig. 2). 
Follow-up TOST procedure indicated that the observed 
effect was within the equivalent bounds of g =  ± 0.2 (z = 1.8, 
p = .04). A small heterogeneity between studies was noted 
(Q(5) = 3.44, p = .63, I2 = 0%, 95% CI 0.0%, 74.6%), and no 
outliers were identified. Omitting each study at a time indi-
cated that results were not dependent upon a single study 
(see Supplement Material). Egger’s test yielded no indica-
tion for publication bias (t(4) = 1.34, p = .25). The trim-and-
fill procedure imputed two additional studies to the right 
of the mean, however the effect remained small and non-
significant (g = 0.01, 95% CI − 0.15, 0.18; see Supplement 
Material for the funnel plot).

Positive Attention Bias

Previously Depressed vs. Never Depressed

Previously depressed participants exhibited reduced atten-
tion toward positive stimuli relative to never depressed 
participants (g = − 0.17, p = .04, 95% CI − 0.33, − 0.01, 
k = 13; see Fig. 3). Heterogeneity between studies was mod-
erate (Q(12) = 25.80, p = .001, I2 = 53.48%, 95% CI 12.8%, 
75.2%) and no study was identified as an outlier. However, 
sensitivity analysis omitting one study at a time indicated 
that results were unstable and became nonsignificant when 
removing single studies (see Supplement Material). Egg-
er’s test indicated a significant potential for publication bias 
(t(11) = 3.60, p = .002) and Duval and Tweedie’s trim-and-
fill procedure concluded that five studies should be added, 
turning out results non-significant (g = 0.03, CI − 0.06, 0.11; 
see Supplement Material for the funnel plot).

Moderator analyses for categorical variables indicated 
that the use of mood induction did not moderate the results 
(Q(1) = 0.11, p = .74). Type of measure did moderate the 
effect size for positive attention bias with eye-tracking meas-
ures yielding stronger negative effects relative to response-
time measures (Q(1) = 4.45, p = .04). None of the continues 
moderators affected the meta-analytic results (results for the 
meta-regression with continues moderators are presented in 
Table 3).

Previously Depressed vs. Currently Depressed

No difference emerged between previously depressed and 
currently depressed participants in positive attention bias 
(g = 0.18, p = .12, 95% CI − 0.05, 0.41, k = 6, see Fig. 3). How-
ever, follow-up TOST procedure indicated that the observed 
effect size was not within the equivalence bounds of g =  ± 0.2 Ta
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(z = − 0.18, p = .43). Heterogeneity between the studies was 
low (Q(5) = 6.50, p = .26, I2 = 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 (t(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).

Fig. 2   Effect sizes of the differ-
ences in attention bias toward 
dysphoric stimuli between 
previously depressed and 
never depressed participants 
(Panel A) and between previ-
ously depressed and currently 
depressed (Panel B)

Elgersma et al., 2018

Fritzsche et al., 2010

Isaac et al., 2014

Joormann and Gotlib, 2007

Sears et al., 2011

Soltani et al., 2015

Overall Effect

[-0.19 ; 0.242]

[-0.97 ; 0.259]

[-0.57 ; 0.734]

[-0.75 ; 0.362]
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[-0.21 ; 0.124]
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0.083
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7.61%
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6.99%

7.64%
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Elgersma et al., 2018

Foster et al., 2020

Fritzsche et al., 2010

Isaac et al., 2014

Joormann and Gotlib, 2007

Li et al., 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

95% CI
[0.06 ; 0.35]

[-0.65 ; 0.09]

[-0.54 ; 0.68]

[-0.85 ; 0.37]

[0.56 ; 1.86]

[-0.35 ; 0.7]

[0.19 ; 1.29]

[0.35 ; 1.18]

[-0.86 ; 0.07]
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-0.397

0.88

0.374

0.449

0.167

0.287

Weight
11.67%

8.84%

5.95%
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Table 3   Moderator analyses for continuous variables for the compari-
son between previously depressed and never depressed participants

SE standard error, LL lower limit, UL upper limit

β 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
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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 

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.

Fig. 3   Effect sizes of the 
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)

Elgersma et al., 2018
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Isaac et al., 2014
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Foster et al., 2020

Fritzsche et al., 2010

Isaac et al., 2014
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[-0.5 ; 0.24]
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[-0.34 ; 0.88]
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[-1.07 ; 0.02]
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-0.045
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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; 
McIntyre 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 

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 I2 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.
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