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Empirical Article

Major depressive disorder (MDD) is a recurrent condition 
associated with significant impairment in quality of life, 
productivity, and interpersonal functioning (American 
Psychiatric Association, 2000). MDD is the primary cause 
of disability worldwide (World Health Organization, 
2012), and approximately 16% of Americans will experi-
ence at least one episode of MDD in their lifetime with 
women having double the risk of men (Kessler et  al., 
2003). More than 60% of individuals who develop an ini-
tial episode of MDD will experience at least one recur-
rent episode, and the risk of recurrence increases with 
each additional episode (Kessing, Hansen, Andersen, & 
Angst, 2004).

Thus far, one of the most promising models for under-
standing mechanisms underlying the development, main-
tenance, and recurrence of MDD has come from cognitive 
theories of depression (e.g., Beck, Rush, Shaw, & Emery, 
1979; Clark & Beck, 1999). According to these models, 

biases in attention toward, interpretation of, and memory 
for negative information contribute to the development 
and maintenance of MDD, and during remission from 
MDD, these cognitive biases remain, serving as stable, 
trait-like risk factors that increase risk for MDD recurrence 
(Beck, 2008). Preliminary evidence suggests that selective 
attention toward depression-relevant stimuli (e.g., sad 
faces) may be one such risk factor for MDD recurrence, as 
individuals with current or remitted MDD are more likely 
to selectively attend toward sad faces whereas those with 
no history of MDD are more likely to attend toward happy 
faces (Fritzsche et al., 2010; Joormann & Gotlib, 2007).
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Abstract
The current study examined selective attention toward emotional images as a risk factor for major depressive disorder 
(MDD). Using multiple indices of attention in a dot-probe task (i.e., reaction time [RT] and eye-tracking-based 
measures) in a retrospective, high-risk design, we found that women with remitted MDD, compared with controls, 
exhibited greater selective attention toward angry faces across RT and eye-tracking indices and greater attention 
toward sad faces for RT measures. Second, we followed women with remitted MDD prospectively to determine if 
the attentional biases retrospectively associated with MDD history would predict MDD recurrence across a 2-year 
follow-up. We found that women who spent a greater proportion of time looking at angry faces during the dot-probe 
task at the baseline assessment had a significantly shorter time to MDD onset. Taken together, these findings provide 
converging retrospective and prospective evidence that selective attention toward angry faces may increase risk for 
MDD recurrence.
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To examine attentional biases, these studies used the 
dot-probe task (cf. MacLeod, Mathews, & Tata, 1986), in 
which two faces are presented on the screen at the same 
time, one emotional and one neutral. Following this, the 
faces disappear and a probe appears in the location of 
one of the faces. Selective attention toward emotional 
faces (e.g., sad or happy vs. neutral) is inferred when 
participants’ reaction times (RTs) are faster when the 
probe appears in the location of the emotional face than 
in the location of the neutral face. The assumption under-
lying this approach is that RTs to the probe will be faster 
if one’s attention is already allocated to that side of the 
computer screen. However, recent research has ques-
tioned the reliability and validity of RT-based measures 
of attention using the dot-probe task (e.g., Kappenman, 
MacNamara, & Proudfit, in press; Price et  al., in press; 
Schmukle, 2005; Staugaard, 2009; Stevens, Rist, & Gerlach, 
2011), suggesting that more direct measures of atten-
tional allocation are needed (e.g., eye tracking).

Although no studies of which we are aware have 
examined eye-tracking indices of attentional bias with 
the dot-probe task among individuals with remitted 
MDD, eye-tracking studies of attentional allocation using 
other attention-based tasks may help clarify processes 
underlying attentional biases in remitted MDD. For exam-
ple, Sears, Newman, Ference, and Thomas (2011) used a 
passive viewing task to examine patterns of sustained 
attention toward emotional images in remitted depressed 
and control participants. They found that, consistent with 
previous research (e.g., Fritzsche et al., 2010; Joormann & 
Gotlib, 2007), individuals with remitted MDD, relative to 
never depressed controls, spent less time viewing posi-
tive images. However, in contrast to prior findings, there 
were no significant group differences in gaze duration 
toward dysphoric images. Notably, this study also pro-
vided novel evidence that individuals with remitted MDD 
display attentional bias toward other forms of negative 
information. Specifically, compared with controls, indi-
viduals with remitted MDD spent greater time looking at 
threatening images. These findings may have important 
implications for future research given that prior studies of 
attentional biases in remitted MDD have not evaluated 
attention toward threatening emotions in faces (e.g., 
Fritzsche et al., 2010; Joormann & Gotlib, 2007). Therefore, 
future research examining attentional bias in remitted 
depression using the dot-probe task should include both 
sad and angry faces to provide a more robust test of 
selective attention toward depression-relevant stimuli.

A second limitation of prior research is that the link 
between remitted MDD and attentional biases has only 
been examined cross-sectionally. It is unclear, therefore, 
whether these attentional biases actually increase risk for 
MDD recurrence as predicted by theory. This said, how-
ever, there are data from previous studies showing that 

attentional bias toward depressogenic stimuli predicts 
prospective increases in depressive symptoms (e.g., 
Beevers & Carver, 2003; Beevers, Lee, Wells, Ellis, & 
Telch, 2011). What remains unclear is whether these 
biases predict onset or recurrence of MDD. Additional 
prospective research is essential to determine specific 
underlying risk factors for MDD recurrence so that these 
can be targeted in interventions. For example, this knowl-
edge could contribute to further development of clinical 
intervention programs that seek to retrain cognitive 
biases through techniques such as computer-based 
attention- bias modification. This approach has been 
effective for the treatment of anxiety (for reviews, see 
Hakamata et al., 2010; Hallion & Ruscio, 2011), and there 
is preliminary evidence that this treatment reduces depres-
sive symptoms in dysphoric undergraduates (Wells & 
Beevers, 2010; Yang, Ding, Dai, Peng, & Zhang, in press) 
and individuals with remitted MDD (Browning, Holmes, 
Charles, Cowen, & Harmer, 2012). Programs such as these 
may be a key component of efforts to reduce MDD recur-
rence among at-risk populations.

Given the limitations of prior research, the aims of the 
current study were twofold. First, the current study aimed 
to examine the link between attentional biases and remit-
ted MDD in women using multiple indices of attention 
allocation in a dot-probe task (i.e., RT and eye-tracking-
based measures). We employed a retrospective, high-risk 
design similar to those used in previous studies of cogni-
tive vulnerability in depression (e.g., Alloy et al., 2000; 
Alloy, Lipman, & Abramson, 1992; Stone, Uhrlass, & Gibb, 
2010). The rationale for this design is that vulnerability 
factors should exist independent of depression state and, 
therefore, represent risk factors for the development and 
recurrence of MDD. Thus, if current measures of atten-
tional bias correlate with past history of MDD, then they 
may reflect potential mechanisms of future risk for MDD. 
Based on previous research, we predicted that women 
with remitted MDD, relative to never-depressed controls, 
would exhibit selective attention toward sad and angry 
faces.

Our second goal was to determine if the attentional 
biases associated with past MDD history would predict 
prospective onsets of new MDD episodes across a 2-year 
follow-up among women with remitted MDD. This longi-
tudinal approach provides a stricter test of attentional 
bias as a risk factor for MDD recurrence because cross-
sectional and retrospective designs cannot determine 
whether attentional biases are merely correlates or con-
sequences of depression. The current study is the first of 
which we are aware to prospectively examine if atten-
tional biases increase risk for MDD recurrence. This is an 
essential next step in identifying causal risk factors for 
MDD. Of note, we focused exclusively on women in this 
study as they have twice the risk for MDD as men (Kessler, 
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McGonagle, Swartz, Blazer, & Nelson, 1993). Given that 
women carry the greatest clinical burden of depression, 
they are in greatest need for efforts to identify mecha-
nisms of risk for MDD recurrence.

Method

Participants

Participants in this study were 160 women recruited from 
the community as part of a larger study of the intergen-
erational transmission of depression. Women in the 
remitted depressed group (rMDD; n = 57) were required 
to have a lifetime history of MDD but to currently be in 
full remission from the disorder. Among women in the 
rMDD group, 51% (n = 29) had a past history of recurrent 
MDD (i.e., two or more past MDD episodes). Among the 
rMDD group, 19% (n = 11) had a history of a past anxiety 
disorder (panic disorder [n = 2], posttraumatic stress dis-
order [n = 8], and social phobia [n = 2]), 18% (n = 10) had 
a past alcohol (n = 9) or substance (n = 5) abuse disor-
der, and 5% (n = 3) had a past eating disorder (binge 
eating disorder [n = 2] and bulimia nervosa [n = 1]). 
Women in the control group (CTL; n = 103) were required 
to have no lifetime diagnosis of any Diagnostic and 
Statistical Manual of Mental Disorders (4th ed.; DSM-IV) 
mood disorder. Among the CTL group, 6% (n = 6) had a 
history of a past anxiety disorder (agoraphobia [n = 1], 
obsessive compulsive disorder [n = 1], panic disorder 
[n = 1], posttraumatic stress disorder [n = 1], and social 
phobia [n = 1]), 9% (n = 9) had a past alcohol (n = 8) or 
substance (n = 4) abuse disorder, and 2% (n = 2) had a 
past eating disorder (anorexia nervosa [n = 1] and buli-
mia nervosa [n = 1]). Exclusion criteria for both groups 
included any current Axis I diagnosis; organic mental dis-
order; alcohol or substance dependence within the past 
6 months; or history of psychotic symptoms, bipolar dis-
order, or schizophrenia. The average age of women in 
our sample was 40.27 (SD = 6.64, range = 24–53), 78% 
were currently married, and 90% were Caucasian. The 
median annual family income was $55,001 to $60,000, 
and 46% of women had a bachelor’s degree or higher. 
Notably, there were no significant group differences in 
age, marital status, race, or education among rMDD and 
CTL women (all ps > .34). However, rMDD women had 
marginally lower family income than CTL women, 
t(158) = −1.83, p = .07.

Measures

The Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID-I; First, Spitzer, Gibbon, & Williams, 
2002) was used to assess for histories of DSM-IV Axis I 
disorders. The SCID-I is a widely used diagnostic 

interview with well-established psychometric properties 
(Lobbestael, Leurgens, & Arntz, 2011; Zanarini & 
Frankenburg, 2001). At the baseline assessment, the 
SCID-I interview was used to assess for lifetime histories 
of Axis I disorders, and at the follow-up assessments, it 
was used to assess for new onsets of MDD. To meet cri-
teria for full remission from MDD and qualify for the 
rMDD group during the baseline assessment, the MDD 
Criterion A symptoms within the SCID-I interview must 
have been scored as absent in the past 2 months (i.e., 
participants who scored a 2 or 3 on Criterion A symp-
toms in the past 2 months did not qualify as fully remit-
ted and were excluded). In addition, participants could 
not meet threshold criteria for any other symptoms of 
depression in the past 2 months (i.e., participants who 
scored a 3 were excluded). To assess interrater reliability, 
a subset of 21 SCID interviews was coded by a second 
interviewer. Interrater reliability for diagnoses of MDD 
was excellent (κ = 1.0).

Women’s symptoms of depression were assessed at 
the baseline assessment using the Beck Depression 
Inventory–II (BDI-II; Beck, Steer, & Brown, 1996). The 
BDI-II is a 21-item questionnaire that assesses the sever-
ity of current depressive symptoms in the past 2 weeks 
and has demonstrated good internal consistency and 
validity in previous research (Dozois, Dobson, & Ahnberg, 
1998). BDI-II scores were significantly higher among 
rMDD women (M = 10.27, SD = 8.83) than CTL women 
(M = 4.22, SD = 5.31), t(158) = 5.53, p < .001.

Women’s attentional biases for facial displays of emo-
tion were assessed at the baseline assessment using a 
modified dot-probe task (cf. MacLeod et al., 1986). Stimuli 
for the dot-probe task consisted of pairs of facial expres-
sions that contained one emotional (angry, happy, or 
sad) and one neutral photograph from the same actor 
taken from a standardized stimulus set (Tottenham et al., 
2009). Photographs from each actor (16 males and 16 
females) were used to create angry-neutral, happy- 
neutral, and sad-neutral stimulus pairs (96 pairs total). 
Women sat a distance of 65 cm away from the computer 
monitor, and each of the two facial stimuli was 12.5 cm 
tall × 12.5 cm wide. Each stimulus pair was presented in 
random order in each of the 2 blocks, with a rest in 
between blocks (192 trials total). Each trial began with 
the presentation of a central fixation cross, and partici-
pants were required to make a central fixation before 
stimuli were presented. Stimuli were presented for 1,000 
ms, followed by a probe (one or two asterisks) replacing 
one of the pictures. Following presentation of the dot 
probe on the screen, participants were asked to indicate 
whether the probe consisted of one or two asterisks as 
quickly as possible using a response box. The probe was 
presented with equal frequency in the location of the 
emotional and neutral faces. The intertrial interval varied 
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randomly between 750 and 1,250 ms. Trials with response 
errors were excluded (0.94%) as were trials with response 
times less than 150 ms or greater than 1,500 ms (1.09%). 
In addition, trials without at least one fixation on a facial 
stimulus were excluded (16.54%). A total of 189 partici-
pants completed the dot-probe task; however, partici-
pants who lost more than 50% of their trials (>96 trials) 
were excluded (n = 29). Therefore, 160 participants were 
included in the current study.1

Two indices of attentional bias were used for this 
study. First, focusing on manual RTs, we calculated bias 
scores separately for each emotion type (angry, happy, 
sad) by subtracting the mean RT for cases in which the 
probe replaced the emotional face from mean RT for 
cases in which the probe replaced the neutral face (cf. 
Mogg, Bradley, & Williams, 1995). Positive bias scores 
reflect selective attention toward the emotional faces, 
whereas negative scores indicate attentional avoidance of 
the emotional faces. In addition, to provide a more direct 
index of attentional allocation, gaze location and dura-
tion were measured using a Tobii T60XL eye-tracking 
monitor (60 Hz data rate; 1,920 × 1,200 pixels), which 
uses infrared pupil center corneal reflection to illuminate 
the eye and calculate gaze direction in relation to the 
monitor location. Before the dot-probe task, participants 
completed a 5-point calibration of the eye tracker where 
they were asked to look at specific points at the center 
and corners of the monitor. Accuracy of the calibration 
was confirmed by visual inspection of fixations recorded 
during the calibration procedure. Fixations were defined 
as gaze allocation in a predefined area of interest lasting 
at least 100 ms. The key eye-tracking variables of interest 
were the proportion of time within each trial the partici-
pant fixated on the emotional versus the neutral expres-
sions. Proportion gaze scores were calculated separately 
for each emotion type (angry, happy, sad) by dividing the 
time within each trial the participant fixated on the emo-
tional face by the total time spent fixated on either face 
during the trial. Proportion scores greater than 0.50 reflect 
selective attention toward the emotional faces, whereas 
scores less than 0.50 indicate attentional avoidance of the 
emotional faces. RT and eye-tracking indices were signifi-
cantly, though modestly, correlated for angry (r = .26, p = 
.001) and sad (r = .19, p = .02) faces but not happy faces 
(r = .01, p = .93).

Procedure

Potential participants were recruited from the community 
through a variety of means (e.g., television, newspaper, 
and bus ads, flyers). Participants responding to the 
recruitment advertisements were initially screened over 
the phone to determine potential eligibility. Upon arrival 
at the laboratory, participants were asked to provide 

informed consent. Next, a research assistant administered 
the SCID-I, and then participants completed the dot-probe 
task. Following this baseline assessment, participants 
completed follow-up appointments, which occurred 6, 12, 
18, and 24 months after the initial assessment. At each of 
these assessments, a research assistant assessed for any 
MDD episodes that may have occurred in the previous 
6 months using the SCID-I. All study procedures were 
approved by the university’s Institutional Review Board.

Results

Retrospective analyses

First, we examined the relation between women’s MDD 
history and their RT biases to emotional faces. Specifically, 
we used a 2 (group: rMDD, CTL) × 3 (emotion: angry, 
happy, sad) repeated measures analysis of variance 
(ANOVA) with RT bias scores serving as the dependent 
variable. The main effect of group was significant, F(1, 
158) = 16.40, p < .001, ηp

2 = .09; however, the main effect 
of emotion was nonsignificant, F(2, 316) = 0.98, p = .38, 
ηp

2 = .01. Importantly, the group × emotion interaction 
was significant, F(2, 316) = 3.71, p = .03, ηp

2 = .02. The 
form of this interaction is depicted in Figure 1. Tests of 
simple main effects within each emotion type revealed 
that the rMDD group, compared with the CTL group, 
exhibited greater RT bias scores toward angry, t(158) = 
−3.49, p = .001, reffect size = .28, and sad, t(158) = −2.73, p = 
.01, reffect size = .21, faces. In contrast, the group difference 
for happy faces was not significant, t(158) = 0.10, p = .92, 
reffect size = −.01. We then conducted one-sample t tests to 
determine whether either group’s RT bias scores differed 
significantly from zero, thereby indicating the presence 
of a true bias. These tests were significant among the 
rMDD group for both angry, t(56) = 3.30, p = .002, and 
sad, t(56) = 2.48, p = .02, faces. In contrast, the RT bias 
scores did not differ significantly from zero in the CTL 
group for angry, t(102) = −1.55, p = .13, or sad, t(102) = 
−0.78, p = .44, faces. To examine the robustness of the 
group differences, we conducted a series of follow-up 
tests. We found that the significant group differences in 
RT bias to angry, F(157) = 13.61, p < .001, reffect size = .28, 
and sad, F(157) = 6.12, p = .02, reffect size = .19, faces were 
maintained when we statistically controlled for the influ-
ence of women’s current depressive symptom levels 
(BDI-II), suggesting that the results are at least partially 
independent of women’s concurrent depressive symp-
toms. In addition, the significant group differences were 
maintained for angry, F(157) = 12.14, p = .001, reffect size = 
.27, and sad, F(157) = 8.09, p = .01, reffect size = .22, faces 
when controlling for family income showing that the 
results are at least partially independent of this known 
risk factor for MDD as well.
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Next, we examined the relation between women’s 
MDD history and their proportion of gaze duration 
toward emotional faces. Similar to the analyses reported 
earlier, we used a 2 (group) × 3 (emotion) repeated mea-
sures ANOVA with proportion gaze duration serving as 
the dependent variable. The main effect of group was 
nonsignificant, F(1, 158) = 2.70, p = .10, ηp

2 = .02, but 
there was a significant main effect of emotion, F(2, 316) = 

41.83, p < .001, ηp
2 = .21, as well as a significant group × 

emotion interaction, F(2, 316) = 5.76, p = .004, ηp
2 = .04. 

The form of this interaction is depicted in Figure 2. Tests 
of simple main effects within each facial expression type 
revealed that the rMDD group exhibited greater propor-
tion of gaze duration toward angry faces than did the 
CTL group, t(158) = 3.02, p = .003, reffect size = .23. In con-
trast, there were no significant group differences in gaze 
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duration toward happy, t(158) = −.09, p = .93, reffect size = 
.07, or sad, t(158) = 0.25, p = .80, reffect size = −.02, faces. 
Importantly, the significant group difference in gaze pro-
portion to angry faces was maintained when we statisti-
cally controlled for the influence of women’s current 
depressive symptoms, F(157) = 6.67, p = .01, reffect size = .20, 
and family income, F(157) = 7.92, p = .01, reffect size = .22.

Prospective analyses

Of the 160 women participating in the initial assessment, 
138, 130, 115, and 124 participated in the 6-, 12-, 18-, and 
24-month follow-ups, respectively. If a woman missed a 
follow-up assessment, the following assessment focused 
on the entire time since the previous completed assess-
ment. For example, if a woman missed the 6-month 
assessment, the 12-month assessment focused on any 
MDD episodes since Time 1. Therefore, follow-up data 
were available for 146 women. During the 2-year follow-
up, 15 of the 53 women in the rMDD group with follow-
up data met criteria for a new episode of MDD (28.30%) 
and 4 of the 93 the women in the CTL group with follow-
up data met criteria for a first episode of MDD (4.30%). 
Given the low base rate of MDD onset within CTL partici-
pants, we could not examine predictors of MDD onset in 
this group. Therefore, the final sample for our prospec-
tive analyses consisted of 53 rMDD women.2

Using survival analysis, we then tested the hypothesis 
that the measures of attentional bias that were significant 
in the retrospective analyses would also predict prospec-
tive onsets of MDD episodes. Specifically, we examined 

if women’s RT bias scores for angry or sad faces or wom-
en’s proportion of gaze duration toward angry faces 
would predict MDD recurrence among women in the 
rMDD group. Women’s RT bias toward angry, Wald = 
0.17, p = .68, and sad, Wald < 0.001, p = .98, faces did not 
predict MDD onset in rMDD women. In contrast, wom-
en’s proportion of gaze duration toward angry faces pre-
dicted significantly shorter time to MDD onset, Wald = 
4.99, p = .03. To visually depict these findings, we 
repeated the analysis using upper and lower quartiles of 
women’s proportion gaze duration scores (see Fig. 3). As 
seen in the figure, higher proportion of gaze duration 
toward angry faces predicted shorter time to MDD onset.

Evaluating the robustness of these effects, we found 
that that the relation between women’s proportion of 
gaze duration toward angry faces and time to MDD onset 
was maintained even after statistically controlling for the 
influence of women’s depressive symptoms at the base-
line assessment, Wald = 4.25, p = .04, past history of 
recurrent MDD (yes or no), Wald = 4.63, p = .03, and 
family income, Wald = 4.68, p = .03, suggesting that the 
predictive validity of selective attention toward angry 
faces is at least partially independent of these known risk 
factors of MDD recurrence.

Finally, given potential concerns that these findings 
were confounded by women’s past history of anxiety dis-
orders, we should note that all retrospective and pro-
spective results were maintained even after including 
lifetime history of anxiety disorders (yes or no) as a 
covariate in our analyses (all ps < .05).3

Discussion

The primary goal of this study was to investigate atten-
tional biases in women currently remitted from MDD and 
to determine whether these attentional biases prospec-
tively predicted MDD recurrence across a 2-year follow-
up period. Using a dot-probe task with multiple indices 
of attention allocation (i.e., RT and eye-tracking-based 
measures), we predicted that women with remitted MDD, 
relative to controls, would exhibit selective attention 
toward sad and angry faces and that these attentional 
biases would prospectively predict the recurrence of 
MDD episodes among women with a past history of 
MDD. Consistent with prior research examining RT in the 
dot-probe task (Fritzsche et al., 2010; Joormann & Gotlib, 
2007), we replicated the finding that women with remit-
ted MDD display greater RT bias scores for sad faces than 
control women. In addition, we extended this finding by 
showing that this RT bias is also present for angry faces. 
Using eye-tracking measures, we found that women with 
remitted MDD exhibited greater proportion of gaze dura-
tion toward angry but not sad faces, which is consistent 
with a prior study that examined sustained attention 

Fig. 3. Results of survival analysis predicting time to depression onset 
among women with remitted major depressive disorder (MDD) as a 
function of proportion gaze duration toward angry faces.
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toward emotional stimuli in remitted MDD (Sears et al., 
2011). However, in contrast to prior research (Fritzsche 
et al., 2010; Joormann & Gotlib, 2007; Sears et al., 2011), 
we found no significant group differences in RT bias or 
proportion gaze duration toward happy faces. Finally, we 
examined if the measures of attentional bias that were 
retrospectively associated with remitted MDD would also 
prospectively predict MDD recurrence. We found that 
women’s RT bias scores for angry and sad faces did not 
predict MDD recurrence among remitted women; how-
ever, proportion of gaze duration toward angry faces did. 
Specifically, women who spent a greater proportion of 
time looking at angry facial stimuli during the dot probe 
at the baseline assessment had a significantly shorter time 
to depression onset. Importantly, our results were at least 
partially independent of other known risk factors for 
MDD including baseline depressive symptoms, family 
income, and past histories of recurrent MDD and anxiety 
disorders. Taken together, these findings provide conver-
gent retrospective and prospective evidence that selec-
tive attention toward angry faces (as measured by a direct 
eye-tracking-based measure of attentional allocation) is 
an important cognitive vulnerability underlying risk for 
MDD recurrence in women.

As this study is the first of which we are aware to 
examine attentional biases as a predictor of MDD recur-
rence, these findings have potentially important implica-
tions for clinical assessment and treatment of individuals 
at risk for recurrent MDD. For example, the identification 
of cognitive vulnerabilities associated with MDD recur-
rence may aid clinicians in identifying remitted individu-
als at highest risk for recurrence, even in the absence of 
other clinical signs and symptoms. This study adds to 
growing evidence that selective attention toward angry 
faces measured via eye-tracking may be one such cogni-
tive vulnerability (see also Sears et  al., 2011). Because 
eye-tracking is a relatively inexpensive method of analyz-
ing attentional biases, a test of selective attention toward 
emotional faces could easily be implemented in clinical 
settings as a method to identify individuals who are at 
highest risk for MDD recurrence. Furthermore, early 
identification of at-risk populations could lead to more 
effective prevention efforts to reduce MDD recurrence. 
One potential preventative program could focus on fur-
ther development of computer-based attention-bias mod-
ification programs that seek to reduce depressive 
symptoms by retraining attention away from negative 
stimuli (e.g., Browning et  al., 2012; Wells & Beevers, 
2010; Yang et al., in press). For example, Browning and 
colleagues (2012) found that modifying (i.e., reducing) 
selective attention toward faces portraying anger or dis-
gust among individuals with remitted MDD led to pro-
spective reductions in two measures of recurrence risk: 
depressive symptoms and the cortisol awakening response. 

Taken together, these findings and those of the current 
study suggest that naturally occurring selective attention 
toward angry faces increases risk for MDD recurrence 
and that attention-bias modification programs designed 
to reduce this bias may be an effective preventative mea-
sure to reduce MDD recurrence.

Our findings raise important questions regarding the 
specificity of attentional biases to emotional images in 
remitted depression. Seminal studies examining atten-
tional biases in MDD using the dot-probe task found that 
currently depressed individuals exhibited selective atten-
tion toward sad faces but not angry or happy faces (e.g., 
Gotlib, Krasnoperova, Yue, & Joormann, 2004). However, 
prior to the current study, a robust test of specificity had 
not been conducted among individuals with remitted 
MDD as previous studies of remitted depression only 
included sad and happy faces in the dot-probe task 
(Fritzsche et al., 2010; Joormann & Gotlib, 2007). Notably, 
the results of the current study suggest that selective atten-
tion toward angry faces may be more strongly associated 
with risk for MDD recurrence than attention toward sad 
or happy faces, which is consistent with the results of a 
recent eye-tracking study of individuals with remitted 
MDD using a passive viewing task (Sears et  al., 2011). 
One possible explanation for this discrepancy between 
attentional bias in remitted versus current MDD is that the 
salience of self-referential versus externally referential 
cues change across the progression of the disorder. For 
example, for currently depressed individuals, attention is 
more likely to be oriented toward self-referential negative 
information (e.g., sad faces) as it is more congruent with 
one’s depressed mood (cf. Mogg & Bradley, 2005). 
However, in the absence of current depression, remitted 
individuals may shift their attention toward externally rel-
evant cues that signal interpersonal rejection (e.g., angry 
faces). This is consistent with interpersonal theories of 
depression that suggest individuals with a history of MDD 
are more likely to engage in behaviors that elicit rejection 
from others (e.g., Coyne, 1976; Joiner & Metalsky, 1995) 
as well as research suggesting that biased processing of 
rejection cues may contribute to an increase in rejection-
eliciting behaviors among at-risk individuals (Gotlib & 
Hammen, 1992). These cues may be even more salient for 
women, as women are more likely to generate interper-
sonal stress and experience depression in response to 
interpersonal stressors than men, leading some to charac-
terize depression in women as “relational psychopathol-
ogy” (e.g., Hammen, 2003). For women with a history of 
MDD, it may be that attention toward interpersonal cues 
that suggest rejection, anger, or criticism emerges as a 
trait-like risk factor for MDD recurrence, which is consis-
tent with the results of the current study. Given that the 
current study only examined attentional biases in women 
with remitted MDD, our findings for selective attention 
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toward angry faces may have been particularly strong. 
Future research will be necessary to determine if selective 
attention toward angry faces also serves as a risk factor for 
MDD recurrence in men.

In our study, there were several notable discrepancies 
among our findings for RT vs. eye-tracking indices of 
attention, which were unexpected. In our retrospective 
analyses, we found a consistent pattern of group differ-
ences for selective attention toward angry faces across 
our RT and gaze duration measures of attention. However, 
when examining attentional biases for sad faces, we 
found group differences in selective attention toward sad 
faces for RT bias scores but not for gaze duration propor-
tion scores. Related to this, we also found discrepancies 
when comparing RT bias scores and eye-tracking indices 
in our prospective analyses. Specifically, we found that 
women’s RT bias scores for angry and sad faces did not 
predict MDD recurrence among remitted women but that 
women’s proportion of gaze duration toward angry faces 
did. These discrepancies may be most parsimoniously 
explained by recent research demonstrating that eye-
tracking indices of attention are not strongly related to RT 
measures in the dot-probe task (e.g., Stevens et al., 2011; 
Waechter, Nelson, Wright, Hyatt, & Oakman, 2014). 
Furthermore, recent research has demonstrated that eye-
tracking indices display greater retest reliability than 
RT-based measures in the dot-probe task (see Price et al., 
in press). Therefore, these studies and ours suggest that 
eye-tracking indices in the dot-probe task may emerge as 
the best predictors of risk for MDD recurrence as they are 
more reliable across multiple time points.

The current study demonstrated several strengths 
including the prospective design and the multimethod 
approach to the assessment of attentional biases. However, 
there were some limitations that highlight areas for future 
research. First, although this study was an essential next 
step to determine mechanisms of risk for depression 
recurrence among women, future research should focus 
on both men and women to determine whether similar 
patterns of findings would be observed in men. Second, 
the current study only examined attentional biases at the 
baseline assessment. Therefore, we were unable to deter-
mine the reliability of our RT bias and eye-tracking mea-
sures over time. This said, prior research has established 
good retest reliability for eye-tracking indices in the dot-
probe task (Price et al., in press). Third, the study only 
examined attentional biases within a dot-probe task. 
Future research would benefit from the inclusion of a task 
designed to examine attentional biases to emotional stim-
uli in a more unconstrained manner, such as a passive 
viewing paradigm. Fourth, the current study was only 
able to examine attentional bias as a predictor of recur-
rence among remitted women and was unable to test if 
these biases would also predict first MDD onset among 
never-depressed individuals. Therefore, future research 

will be necessary to prospectively examine the role of 
attentional bias in the risk for the development of first 
MDD onset. Finally, although our study focused on the 
link between depression and attentional biases, there is 
always the possibility that the results were driven by some 
unmeasured third variable. For example, borderline per-
sonality disorder has been associated with information 
processing biases toward threatening facial expressions 
(e.g., Daros, Zakzanis, & Ruocco, 2013; Veague & Hooley, 
2014), suggesting that unmeasured borderline personality 
traits could have contributed to the current findings. 
Unfortunately, the current study did not include any assess-
ments of personality pathology, and future research is 
needed to determine how the presence of (comorbid) 
symptoms of borderline personality disorder may influ-
ence attentional bias to emotional images in MDD.

In conclusion, the current study provides converging 
retrospective and prospective evidence for the role of 
selective attention toward angry faces in remitted MDD 
and suggests that it may increase risk for MDD recur-
rence among women with a history of MDD. In addition, 
these results complement and extend the findings of 
prior studies that have documented the presence of 
attentional biases to emotional images in remitted MDD 
(e.g., Fritzsche et  al., 2010; Joormann & Gotlib, 2007; 
Sears et al., 2011). Importantly, this study is the first to 
examine whether RT and eye-tracking indices of atten-
tional biases to emotional images prospectively predict 
the development of new MDD episodes among women 
with a history of prior MDD. Our results underscore the 
importance of determining how individuals at risk for 
MDD recurrence process emotional information and 
have important implications for the growing interest in 
using attention-bias modification paradigms to treat 
depressed and at-risk individuals.
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