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BRIEF ARTICLE

Attention bias variability and posttraumatic stress symptoms: the
mediating role of emotion regulation difficulties
Alicia K. Klanecky Earla, Alyssa M. Robinsona, Mackenzie S. Millsa, Maya M. Khannaa, Yair Bar-Haimb,c

and Amy S. Badura-Bracka

aDepartment of Psychological Science, Creighton University, Omaha, NE, USA; bSchool of Psychological Sciences, Tel Aviv
University, Tel Aviv, Israel; cSagol School of Neuroscience, Tel Aviv University, Tel Aviv, Israel

ABSTRACT
Growing literature has linked attention bias variability (ABV) to the experience and
treatment of posttraumatic stress disorder (PTSD). Unlike assessments of attention
bias in only one direction, ABV captures dynamic fluctuations in attention toward
and away from threat. While mechanisms underlying the ABV-PTSD relations are
unclear, some research implicates emotion regulation difficulties. The current study
examined in community women with varying PTSD symptom severity, the amount
of variance in the association between ABV and PTSD accounted for by emotion
regulation difficulties. The full sample (N = 74) was comprised of 59% community
women with PTSD due to domestic and/or sexual violence, and 41% community
women without PTSD. All participants completed self-report questionnaires
including the Difficulties in Emotion Regulation Scale-16, which assessed emotion
regulation. ABV was calculated following a computerised dot probe task. The
indirect effect of ABV on PTSD symptom severity through emotion regulation
difficulties was statistically significant, while the direct effect between ABV and
PTSD symptom severity was not significant. Findings replicated after controlling for
total trauma exposure. Clinical implications and literature suggesting how ABV may
perpetuate emotion regulation difficulties associated with PTSD symptomology are
discussed.
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Recent research has provided evidence for the role of
attention bias variability (ABV) in posttraumatic stress
disorder (PTSD). As opposed to attention bias focused
in only one direction, ABV captures moment-to-
moment fluctuations in attention toward and away
from threat detected in PTSD (Iacoviello et al., 2014;
Naim et al., 2015) and consistent with the diversity
of diagnostic symptoms in PTSD (e.g. hypervigilance
and avoidance) (APA, 2013). Individuals with PTSD
demonstrated greater ABV relative to individuals
without PTSD, and ABV positively correlated with
symptom severity (Iacoviello et al., 2014; Naim et al.,
2015). Moreover, targeting ABV in treatment for
PTSD via attention control therapy appears more
effective in reducing PTSD symptoms than targeting
attention bias in only one direction (Badura-Brack
et al., 2015; Lazarov et al., 2018). While the

mechanisms facilitating the relations between ABV
and PTSD symptom severity are still unclear,
emotion regulation difficulties may be implicated.

One study has examined the direct association
between ABV and emotion regulation. Bardeen et al.
(2017) reported that emotion regulation difficulties
predicted increased ABV, but not attention bias in
only one direction in undergraduates. Findings were
specific to dot probe trials featuring threat-neutral
stimuli pairs (compared to neutral-neutral pairs) and
independent of presentation duration. Results
suggested that emotion regulation difficulties were
associated with impaired attentional control in the
presence of threat, with attention difficulties charac-
terised by greater variability in avoidance and vigi-
lance (Bardeen et al., 2017). Although variables
measuring trauma or PTSD symptoms were not
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utilised, other research has linked PTSD status and
increased ABV to impaired attentional control
(Bardeen et al., 2016), consistent with disruptions in
emotion regulation abilities.

Emotion regulation is the activation of a goal to
alter the emotion trajectory (Gross, 2015). Gross
(2015) described five theoretical stages during which
the emotion trajectory can be altered or regulated,
ranging from proactively selecting situations that
may (or may not) result in certain emotions to directly
altering a component of one’s emotional response
well after it is present. Most relevant to ABV, the
third stage of “attentional deployment” refers to
focusing one’s attention with the goal of influencing
one’s emotional response (e.g. turning one’s focus
away from threatening stimuli to reduce distress).
Gross’s (2015) model makes no assumptions as to
whether a given regulation strategy is adaptive or
maladaptive; however, it does indicate that adaptive
regulation considers factors such as context and indi-
vidual goals. While the precise mechanism(s) linking
ABV and emotion regulation via attentional deploy-
ment are not yet clear, impaired attentional control
present in ABV may be due to momentary yet conflict-
ing attentional goals (e.g. Gladwin & Vink, 2018), con-
sistent with the opposing symptoms of hypervigilance
and avoidance present in PTSD. Conflicting attentional
goals may lend to impaired control and increased ABV
in a manner that disrupts adaptive emotion regulation
and increases PTSD symptomology. The positive cor-
relations between ABV and impaired attentional
control (Bardeen et al., 2016), emotion regulation
difficulties (Bardeen et al., 2017), and PTSD severity
(Naim et al., 2015) help support this notion. Taken
together, it is plausible that aberrant threat-related
attentional processes reflected in increased ABV are
related to broader emotion regulation difficulties. In
turn, emotion regulation difficulties relate to PTSD
symptom severity.

Meta-analytic results identified a large association
between PTSD symptoms and general emotion dysre-
gulation across multiple samples and trauma types
(Seligowski et al., 2015). Further, emotion regulation
difficulties mediated the relations between trauma
exposure and PTSD symptoms in women with PTSD
due to interpersonal violence (Cloitre et al., 2019). In
a prospective study of college women exposed to a
mass shooting, emotion regulation difficulties prior to
and after the trauma predicted PTSD symptomology.
In contrast, the presence of PTSD symptoms following
the trauma did not predict future emotion regulation

difficulties, providing evidence that emotion dysregu-
lation is a vulnerability factor in the development of
PTSD symptoms (Bardeen et al., 2013).

In summary, a growing body of research has ident-
ified an association between PTSD symptoms and ABV
(Badura-Brack et al., 2015; Iacoviello et al., 2014;
Lazarov et al., 2018; Naim et al., 2015); however, mech-
anisms facilitating this association are less known.
Given research that suggests emotion regulation
difficulties may play an intermediary role, the current
study examined the amount of variance in the associ-
ation between ABV and PTSD accounted for by
emotion regulation difficulties in a sample of commu-
nity women. We hypothesised that ABV would be
associated with increased emotion regulation difficul-
ties, which in turn would be related to increased PTSD
symptom severity. To be comprehensive in our exam-
ination of emotion regulation difficulties as the
mediator, an exploratory mediation was completed
switching the position of ABV and emotion regulation
difficulties in the model. Note, mediation here does
not imply temporal or causal mediation.

Method

Participants and procedures

The full sample was obtained via two data collections,
both approved by the Creighton University Insti-
tutional Review Board. First, adult women (n = 44),
age 19 and above, with a history of domestic and/or
sexual violence as adults were recruited. Approxi-
mately half of participants were clients of a local
women’s centre that assists victims of interpersonal
violence, while the remaining half of the sample
called our University clinic directly in response to
advertisements and word of mouth. Following
informed consent, participants completed a full clini-
cal interview, self-report questionnaires delivered via
Qualtrics, an online survey platform, and the attention
bias task used to assess ABV. Assessments were com-
pleted in person. Inclusion criteria required a PTSD
qualifying trauma as an adult that involved domestic
and/or sexual violence, and a DSM-5 diagnosis of
PTSD confirmed by clinical interview. Exclusion criteria
included: (1) a psychotic, bipolar, or obsessive-com-
pulsive disorder assessed by structured interview, to
exclude more biologically-based disorders that may
bias study variables; (2) current substance depen-
dence per self-report; (3) a significant head injury
(marked by loss of consciousness for ≥5 min) by self-
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report; or (4) initiation or change in psychotropic
medication within 6 months of study recruitment.
On average, women with PTSD were 40.48 (SD =
10.23) years old and the majority identified as White
(68.2%) followed by 18.2% African American, 6.8%
multiracial, 2.3% Hispanic, 2.3% Native American,
and 2.3% “Other”. Second, to increase variability in
PTSD symptomology, adult women without PTSD (n
= 30) were recruited from the community via word-
of-mouth. Interested participants first gave informed
consent and then completed study questionnaires
via Qualtrics and the attention bias task. The survey
was completed online at a time/location of partici-
pants’ choosing and took approximately 15 min. On
average, community women were 37.83 (SD = 10.93)
years old. The majority identified as White (93.3%) fol-
lowed by 6.7% multiracial. Differences between the
subsamples in age (p = .29) and race/ethnicity (p
= .11) were not statistically significant.

Measures

With the exception of the two diagnostic interviews
which were only utilised in the PTSD subsample, all
other measures listed below were utilised for both
data collections. All participants answered standard
demographic questions and basic questions about
mental health history and treatment.

Clinical interviews
Clinician Administered PTSD Scale for DSM-5 (CAPS-5;
Weathers et al., 2018). The CAPS-5 is a 30-item, struc-
tured clinical interview designed to fully assess PTSD.
The clinical interview assessed inclusion criteria for
the PTSD subsample, took approximately 45–60 min
and was conducted by PhD-level psychologists or a
trained researcher supervised by the psychologists.
The CAPS is considered the gold standard for PTSD
assessment (e.g. Weathers et al., 2018).

Mini International Neuropsychiatric Interview (MINI;
Version 6.0; Sheehan et al., 1998). The MINI is a brief
structured diagnostic interview, used to assess the
exclusion criteria of co-occurring disorders in the
PTSD subsample. Concordance of the MINI with
other structured interviews is generally good or very
good (e.g. Sheehan et al., 1998).

Self-Report questionnaires
Difficulties in Emotion Regulation Scale-16 (DERS-16;
Bjureberg et al., 2016). The DERS-16 assessed self-
reported emotion regulation difficulties on a 1

(almost never) to 5 (almost always) Likert scale. Items
are summed with higher values interpreted as
greater difficulties. The brief measure evidenced
strong reliability and validity, with minimal differences
from the original questionnaire (Bjureberg et al., 2016).
Cronbach’s alpha in the current study was .96.

Life Events Checklist for DSM-5 (LEC-5; Weathers
et al., 2013). The LEC-5 is a self-report survey that
assessed exposure to 16 traumatic life events with
an “other” option. Endorsement of items that directly
“happened” to each participant were summed to
create a total trauma exposure variable (Weathers
et al., 2018). The LEC evidenced good convergent val-
idity with other measures of trauma (Gray et al., 2004).

PTSD Checklist for DSM-5 (PCL-5; Bovin et al., 2016).
The PCL-5 is a 20-item, self-report instrument
designed to measure severity of PTSD symptoms
from 0 (not at all) to 4 (extremely). Higher scores corre-
spond with greater PTSD symptom severity. The PCL-5
has evidenced good reliability and validity (Bovin
et al., 2016). Cronbach’s alpha in the current study
was .97.

Attention bias task
Attention bias variability was measured using a com-
puterised dot probe task with 64 trials (see Badura-
Brack et al., 2015). Each trial began with a fixation
cross, followed by two photographs of faces, one
above the other for 500 ms. One photo depicted an
angry face, while the other photo depicted a neutral
face. Face stimuli were selected from the NimStim
stimulus set (Tottenham et al., 2009) and included 20
professional actors (10 male, 10 female) in naturally
posed photographs. Each face photo measured
45 mm wide by 34 mm high. A small right or left
arrow appeared in the location vacated by one of
the faces. Participants were instructed to press the
right or left arrow key on their computer keyboard,
corresponding with the direction of the arrow on
screen, as quickly as they can without compromising
accuracy. The computer task records key press reac-
tion times, which were utilised for ABV calculations.
Face location (top or bottom), arrow position (top or
bottom) and direction (left or right) are randomised
and counterbalanced.

Data analysis

A priori power analyses were calculated from effect
sizes available in previous studies. Relations among
ABV and PTSD symptoms, as well as PTSD symptoms
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and emotion regulation difficulties are typically in the
medium (r’s = .36–.45; Badura-Brack et al., 2015; Naim
et al., 2015) to large range (r = .53; Seligowski et al.,
2015). As such, the current sample size (N = 74) is
sufficient to achieve 80% power (Friedman, 1982;
Cohen, 1988).

Reaction times were subjected to a trimming pro-
cedure similar to the modified recursive method
(Grange, 2015). Reaction time data for incorrect
responses were removed, and times less than
250 ms or over 2500 ms were trimmed (2.70% of
trials). A second cut-offwas applied in which condition
means (for neutral and angry faces) were calculated
for each participant and reaction times that were
+/−2.5 standard deviations from the mean were
trimmed (2.19% of trials). This was done to eliminate
extreme outliers that could bias the mean reaction
time and subsequent ABV calculations.

ABV was calculated in four steps: (1) a trial-by-trial
moving average algorithm computed mean reaction
times for all successive 10 neutral trial blocks and all
successive 10 threat trial blocks, (2) successive atten-
tion bias scores were calculated by subtracting the
first threat block average from the first neutral block
average, the second threat block average from the
second neutral block average, etc., forming a series
of consecutive attention bias scores, (3) the standard
deviation of these successive bias scores was calcu-
lated, providing an index of variation in attention
bias throughout the session, and (4) this standard
deviation score was divided by the participant’s
mean overall reaction time to control for associations
between mean and variance (Badura-Brack et al.,
2015). ABV reflects the within-session variability in
threat-related attention bias, normalised to individual
task performance.

Mediation analyses were conducted using Hayes
(2013) macro PROCESS in SPSS, which features ordin-
ary least squares regression. Mediation paths exam-
ined the relations from the predictor (i.e. ABV) to the
mediator (i.e. DERS) (denoted a), the mediator to the
outcome variable (i.e. PTSD symptom severity)
(denoted b), and the predictor to the outcome variable
after accounting for the mediator (denoted c′). The
hypothesis that ABV would be associated with
increased emotion regulation difficulties, which in
turn would be related to increased PTSD symptom
severity was tested in the full sample of women with
and without PTSD utilising PCL-5 total scores to indi-
cate symptom severity. A second model was con-
structed to examine generalizability of results

utilising only women with PTSD and the CAPS-5
total as the measure of symptom severity. Last, an
exploratory model switched the position of DERS
and ABV. Switching the variables’ positions aimed to
better ensure that the hypothesised model included
the correct ordering of variables given the cross-sec-
tional nature of the data and the limited empirical
research available on DERS-ABV relations. Significance
of indirect effects (ab) were examined by 95% bias-
corrected bootstrapped confidence intervals, using
100,000 bootstrapped samples. Paths were labelled
with unstandardised coefficients to retain results
that correspond with original measurement scales
(Hayes, 2013). The completely standardised effect for
each indirect effect (abcs) was provided as a measure
of effect size and to allow comparisons between
models (Hayes, 2013).

Results

Preliminary analyses

See Table 1 for univariate and bivariate statistics. ABV
scores were similar to previous studies utilising com-
parable data trimming/calculation procedures
(Badura-Brack et al., 2015; Lazarov et al., 2018).
Across the full sample, the most frequently endorsed
traumatic events included an unwanted or uncomfor-
table sexual experience (71.6%), transportation acci-
dent (66.2%), physical assault (60.8%), and sexual
assault (60.8%).

Primary analyses

The mediating potential of the DERS in the relations
between ABV and self-reported PTSD symptom sever-
ity as measured by the PCL-5 was examined in the full
sample. Results indicated that the model predicting
PCL-5 total scores was statistically significant, R2

= .58, F(2, 64) = 44.95, p < .001. ABV was positively
related to DERS, and DERS was positively related to
PCL-5 scores (see Figure 1). A bias-corrected bootstrap
interval for the indirect effect (ab = 183.42) was stat-
istically significant (95% CI [38.96, 362.42], abcs = .22).
There was no evidence that ABV related to PCL-5
scores independent of DERS (p = .49). The model was
replicated after including total trauma exposure as a
covariate. The indirect effect of ABV through DERS
on PCL-5 maintained (ab = 73.07; 95% CI [3.88,
185.27], abcs = .13), while the direct effect was not sig-
nificant (p = .47).
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To further probe the results and explore the gener-
alizability of findings to a clinician administered
measure of PTSD, the model was constructed in
women with PTSD using CAPS-5 total severity score
as the measure of PTSD symptom severity. Results
replicated the previous model. The model predicting
CAPS-5 was significant, R2 = .29, F(2, 39) = 7.77, p
< .001. ABV was positively related to DERS, and DERS
was positively related to CAPS-5 total severity score.
A bias-corrected bootstrap interval for the indirect
effect (ab = 42.74) was statistically significant (95% CI
[7.94, 103.53], abcs = .13), while the direct effect
between ABV and CAPS-5 was not significant (p
= .12). The indirect effect of ABV through emotion
regulation difficulties on CAPS-5 maintained after
including total trauma exposure as a covariate (ab =
39.20; 95% CI [5.66, 103.12], abcs = .12). The direct
effect was not significant (p = .11).

Last, a model was explored in the full sample where
DERS scores served as the predictor and ABV as the

mediator in efforts to more comprehensively
examine alternative orders of the variables within
the model, given the cross-sectional nature of the
data. Findings indicated that the direct effect
between DERS and PCL-5 total scores was significant
(c′ = 1.02; 95% CI [.79, .1.26]), demonstrating the sig-
nificant relations between DERS and PTSD severity
consistent with results above. However, the indirect
effect through ABV was not significant (ab = .02; 95%
CI [−.04, .13], abcs = .02). These findings help affirm
that the hypothesised model included the correct
ordering of variables and provide confidence in the
role of emotion regulation as a mediator in the ABV-
PTSD relations.

Discussion

Study results indicated that emotion regulation
difficulties accounted for significant variance in the
relations between ABV and PTSD symptom severity.

Table 1. Univariate and bivariate statistics for trauma and emotion regulation variables.

LEC-5 ABV DERS-16 PCL-5 aCAPS-5
Full Sample
M (SD) PTSD Subsample M (SD)

LEC-5 – 4.86 (3.32) 6.98 (2.55)
ABV .16 – .058 (.03) .061 (.03)
DERS-16 .64** .30* – 34.13 (15.90) 42.05 (15.91)
PCL-5 .77** .24* .78** – 29.15 (22.75) 45.14 (14.64)
aCAPS-5 .08 .35* .48* .64** – – 38.75 (8.96)

Note. *p < .05, **p < .001; Bivariate correlations are provided for the full sample (N = 74) apart from CAPS-5 values.
aThe CAPS-5 was only conducted in women with PTSD (n = 44). Except for ABV scores (p = .23), mean scores in women with PTSD were signifi-
cantly higher compared to women without PTSD including after Bonferroni correction (p’s < .0125). LEC-5 = Life Events Checklist for DSM-5;
ABV = Attention bias variability; DERS-16 = Difficulties in Emotion Regulation Scale; PCL-5 = PTSD Checklist for DSM-5; CAPS-5 = Clinician Admi-
nistered PTSD Scale for DSM-5

Figure 1. Emotion regulation difficulties significantly mediated the relations between ABV and PTSD symptom severity in the full sample of
women; *p < .05, **p < .001; Coefficients listed are unstandardised; Solid lines indicate significant paths, and dashed lines indicate non-significant
paths; ABV = Attention bias variability; DERS = Difficulties in Emotion Regulation Scale-16; PTSD Symptom Severity as measured by the PCL-5.
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ABV was not related to PTSD severity independent of
emotion regulation. Our findings provide evidence
that (1) ABV is positively related to self-reported
emotion regulation difficulties in community women
including those with PTSD due to interpersonal vio-
lence, and (2) emotion regulation difficulties mediate
the ABV-PTSD relations. Overall, findings are novel
yet consistent with existing empirical and theoretical
research (e.g. Bardeen et al., 2017; Gross, 2015).

ABV reflects moment-to-moment vacillations in
attention focused toward and away from threat. Fluc-
tuations in attendance to or avoidance of stimuli by
individuals with increasing PTSD severity occur early
in attentional processing, given dot probe tasks
assess effects on responses only a few hundred milli-
seconds after stimuli presentation. How momentary
threat-related attention fluctuations directly relate to
explicit, self-reported emotion regulation difficulties
is unclear. However, theories of emotion rely on atten-
tion allocation for situational appraisal and response.
In other words, attention allocation gives rise to the
interpretation of a situation and an individual’s
ability to respond adaptively (Gross, 2015). Ongoing
variability in attention allocation with increasing
PTSD severity may exacerbate interpretations (con-
sciously or subconsciously) of perceived threat. Such
interpretations may prevent a person from learning
adaptive regulatory responses, thereby lending to
fluctuations in behavioural avoidance and hypervigi-
lance, consistent with PTSD diagnostic criteria and
heightened emotion dysregulation. Supporting this
notion, recent findings indicate that reductions in
ABV via attention control therapy (Badura-Brack
et al., 2015; Lazarov et al., 2018) appear to stabilise
attention allocation in a manner that reduced threat
perception and increased adaptive responding (i.e.
reduced PTSD symptoms).

While the neurophysiological mechanisms of ABV
are not yet known, future research may work to
bridge patterns of brain activity including those reflec-
tive of ABV and emotion regulatory processes to indi-
viduals’ perceptual experiences of emotion regulation.
In this aim, Todd et al. (2012) proposed “affect-biased
attention” as a form of emotion regulation where
attention is implicitly biased towards affectively
salient stimuli. While attentional bias is modulated
by affective and motivational goals, in PTSD such
goals appear to conflict (i.e. attend to and avoid
threat), which is likely descriptive of ABV, and sup-
ported by research that stimuli salience can change
given moment-to-moment goals (Cunningham et al.,

2008). Affect-biased attention is facilitated by areas
of the brain related to threat detection, and habitual
attentional bias can influence one’s experiential and
physiological responding (Todd et al., 2012). How
affect-biased attention may produce ABV and corre-
sponding regulatory difficulties as PTSD severity
increases may be a target for future research.

Current findings are tempered by study limitations.
Data in the manuscript are cross-sectional. While
cross-sectional data do not preclude mediational
approaches (Hayes, 2013), temporal and causal
interpretations are not presumed. The current study
is the first to examine ABV and PTSD symptom severity
in a sample exclusively comprised of women. If or how
ABV differs for said sample compared to other samples
(e.g. combat veterans) is not yet known. Findings
should be replicated across other samples. Compu-
terised dot probe tasks are commonly used to assess
attentional bias although can be subject to lower
reliability. Findings should be replicated with eye
tracking methodology, which has shown improved
reliability compared to dot probe tasks (Waechter
et al., 2014). Last, while the current measure of
emotion regulation difficulties is commonly used, it
relies on participant self-report. Replicating findings
with experiential assessments of emotion regulation
would further support study results.

In conclusion, current results indicate that the indir-
ect effect of ABV on PTSD severity through emotion
regulation difficulties was significant. There was no
evidence that ABV was related to PTSD severity inde-
pendent of emotion regulation difficulties. Future
research could work to better understand how ABV
relates to experiential emotion regulation difficulties,
and further, how this interplay may occur across the
course and continuum of PTSD severity. Clinically,
while attention control therapy has been found to
reduce symptoms of PTSD and ABV (Badura-Brack
et al., 2015; Lazarov et al., 2018), it may also reduce
aspects of emotion dysregulation, for example, by
helping to stabilise attention allocation. Such a
hypothesis has yet to be examined and should be a
target of future research. Although emotion regulation
skills are less commonly targeted in PTSD treatment,
some research has indicated that training emotion
regulation can be helpful for certain facets of PTSD
(e.g. impulsive aggression) (Miles et al., 2016). Given
causal limitations of the data and the possibility that
variables reciprocally influence one another across
time, future research may also examine if improved
emotion regulation skills reduce ABV.
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