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a b s t r a c t
Attentional threat bias (ATB) has been suggested as one factor leading to maintenance and exacerbation of posttraumatic stress symptoms (PTSS). In the present study, attentional processes (i.e., facilitated
engagement, difﬁculty disengaging) underlying the association between ATB and PTSS were examined.
Additionally, attentional control (AC) was examined as a moderator of this relationship. Participants
(N = 97) completed a dot-probe task with two levels of stimulus-onset asynchrony (SOA: 150 and 500 ms).
Higher PTSS were associated with ATB when SOA was longer (i.e., 500 ms), suggesting difﬁculty disengaging from threat stimuli. AC moderated the relationship between PTSS and ATB when SOA was shorter
(i.e., 150 ms), with participants high in PTSS and high in AC having disengaged and shifted attention from
threat stimuli using top-down AC when the emotional valence of threat stimuli was less salient (i.e.,
shorter presentation duration). Findings implicate AC as a buffering mechanism against prolonged attentional engagement with threat-related stimuli among those with high PTSS. Current PTSD interventions
may beneﬁt from incorporating attention-based components.
© 2011 Elsevier Ltd. All rights reserved.

1. Introduction
Hypervigilance toward threatening information, a symptom
of posttraumatic stress disorder (PTSD; Diagnostic and Statistical
Manual for Psychiatric Disorders-Fourth Edition-Text Revision
[DSM-IV-TR]; American Psychiatric Association [APA], 2000), has
been implicated as one factor leading to the maintenance and
exacerbation of PTSD symptoms (e.g., intrusive thoughts, ﬂashbacks, physiological reactivity, avoidance behaviors, heightened
arousal; Constans, 2005; Elzinga & Bremner, 2002). Therefore,
among trauma and PTSD researchers, there has been an emphasis
on understanding the attentional processing of threat- and traumarelated information among those with PTSD, with the idea that
facilitated threat detection (i.e., hypervigilance) is synonymous
with PTSD-related attentional threat biases.
Consistent with this conceptualization, a plethora of published
journal articles has reported that individuals with PTSD exhibit a
bias for attending to trauma-speciﬁc stimuli (e.g., Beck, Freeman,
Shipherd, Hamblen, & Lackner, 2001; Bryant & Harvey, 1997;
McNally, Amir, & Lipke, 1996; McNally, Kaspi, Riemann, & Zeitlin,
1990) and to a lesser degree, general threat stimuli (e.g., Litz et al.,
1996). Thus, there has been a general consensus among researchers
that an attentional bias to threat information in PTSD is a phe-
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nomenon with an overabundance of support in the extant literature
(Buckley, Galovski, Blanchard, & Hickling, 2003; Constans, 2005;
McNally, 1998). However, a recent examination of peer-reviewed
literature and dissertation abstracts has called robustness of this
phenomenon into question (Kimble, Frueh, & Marks, 2009).

1.1. Measuring attentional bias
Attentional threat bias is most often conceptualized as being
reﬂexive, automatic, and occurring outside of conscious awareness (Constans, 2005; Yiend, 2010). The modiﬁed Stroop task has
been used as the primary experimental task to examine attentional
biases in PTSD (Constans, 2005). In the traditional Stroop task, participants are asked to name the colors in which words are printed
as quickly as possible while ignoring the meaning of the word, a
task which becomes more difﬁcult when the color of the ink differs from the meaning of the word (e.g., the word “green” written
in red ink). Similarly, in the modiﬁed Stroop task, participants are
presented with a series of one-word stimuli, each from a speciﬁc
word category (e.g., trauma, positive, neutral, etc.), and asked to
name the color of the word while paying no attention to the word’s
meaning. Slower responding to speciﬁc word stimuli is thought to
occur when attention is brieﬂy captured by the potency of word
meaning, thus disrupting the processing of color information.
Kimble et al. (2009) conducted a review of peer-reviewed journal articles and dissertation abstracts for studies using the modiﬁed
Stroop task to examine attentional bias for threat information
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in individuals with PTSD versus individuals without PTSD; both
groups had experienced a traumatic event. Contrary to predictions,
only 8% of dissertation abstracts and 44% of peer-reviewed journal
articles showed slowed responding to threat words among individuals with PTSD. Kimble et al. (2009) suggest that a lack of empirical
support for the modiﬁed Stroop effect in PTSD may indicate absence
of attentional threat bias in PTSD. However, considerable debate
exists about the nature of the modiﬁed Stroop task, with some
suggesting that the task is inappropriate for use in determining
information-processing biases (McKenna & Sharma, 2004; Phaf &
Kan, 2007; Weierich, Treat, & Hollingworth, 2008).
There are two primary presentation formats of the modiﬁed
Stroop task: (a) a blocked format which provides a measure of
the combined effect of the slow and fast components of attention
and (b) a random format which provides a measure of the fast
component of attention (McKenna & Sharma, 2004). Contrary to
the expectation of automaticity that the traditional Stroop task is
founded on, McKenna and Sharma (2004) found no evidence for
fast, automatic effects in the modiﬁed Stroop task. Furthermore,
in a recent meta-analysis of 172 studies that used the modiﬁed
Stroop task to examine threat-related attentional biases in anxiety, Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, and van
IJzandoorn (2007) found evidence of the modiﬁed Stroop effect,
but only when a blocked presentation format was used. Thus,
observed effects are likely the result of slower, higher order regulatory processing; therefore, the modiﬁed Stroop task, which does
not provide an independent measure of these effects, may not be
an appropriate experimental task for examining the processing of
threat information in PTSD. The ﬁndings of Kimble et al. (2009) are
important in advancing research in the area of information processing in PTSD. However, instead of providing contradictory evidence
of an association between PTSD and attentional threat bias, Kimble
et al.’s (2009) ﬁndings suggest that it is necessary to examine attentional threat bias in PTSD using more appropriate experimental
tasks.
The dot-probe task is another stimulus-response task used to
examine the association between attentional threat bias and anxiety (Salemink, van den Hout, & Kindt, 2007). In the traditional
dot-probe task, two stimuli are presented side by side on a computer screen. The stimuli remain on the screen for a speciﬁed
duration of time, after which a dot appears on the screen, replacing one of the two pictures. The participant presses a button that
corresponds to the relative position of the dot on the screen, thus
providing the researcher with a snapshot of the participant’s attention allocation at that point and time. If the participant has a bias
for attending to threat stimuli, s/he should respond faster when
the dot appears in the spatial postion previously held by the threat
stimuli. Additionally, if the time interval of stimulus presentation
varies (e.g., 150 milliseconds [ms], 500 ms), the dot-probe task can
provide a temporal examination of attention allocation. However,
the majority of research incorporating the dot-probe task has used
only one stimulus duration (i.e., 500 ms; Yiend, 2010), a duration
of time which likely allows the participant to make multiple shifts
in attention.
The only published study related to attentional bias in PTSD
to incorporate a dot-probe task found that participants with PTSD
showed a bias for attending to mild threat words when compared
to participants with subclinical PTSD and participants with low
anxiety (Bryant & Harvey, 1997). Interestingly, no attentional bias
was observed for strong threat words. These ﬁndings may be the
consequence of (a) using a modiﬁed version of the dot-probe task
in which stimulus words were presented simultaneously with a
word indicating the direction of the button that the participant
was instructed to press (i.e., “left” or “right”) and (b) no variation in stimulus-onset asynchrony (SOA; i.e., the duration of time
between the initial stimulus presentation and response option).
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As previously mentioned, the dot-probe task can provide a temporal examination of attention allocation when multiple stimulus
presentation intervals are used, and thus, would be helpful in identifying speciﬁc attentional processes (i.e., fast [bottom-up], slow
[top-down]) that may account for information-processing biases
in PTSD.
1.2. Theories of attentional bias: facilitated engagement or
difﬁculty disengaging?
The vigilance-avoidance model of anxiety-associated attentional threat bias presupposes facilitated threat engagement, or
orienting of attention toward threat stimuli, which is followed by
the subsequent avoidance of such stimuli (Weierich et al., 2008).
In contrast, the attention-maintenance model is not based on the
premise that there is faster orienting toward threat stimuli; instead,
once threat stimuli are attended to, it is more difﬁcult to disengage
from such stimuli, especially at higher levels of anxiety (Weierich
et al., 2008).
Related theories of attention (i.e., Corbetta & Shulman, 2002;
Eysenck, Derakshan, Santos, & Calvo, 2007; Metcalfe & Mischel,
1999) describe attentional threat bias in anxiety in terms of a
bottom-up, sensory driven attentional system and a top-down
attentional control (AC) system. AC has been described as one’s
ability to use higher level executive functioning to regulate, or override, automatic emotional responses (Derryberry & Reed, 2002).
In Metcalfe and Mischel’s (1999) conceptualization, the “hot” system (bottom-up) is specialized for immediate responding and
emotional processing, whereas the “cool” system (top-down) is
specialized for reﬂective emotion regulation and control of impulsive tendencies.
The balance between these two attentional systems is thought
to be disrupted when high levels of stress/anxiety impair the
cool system and potentiate the hot system (Eysenck et al., 2007;
Metcalfe & Mischel, 1999). The top-down attentional system, controlled by the central executive, is seen as being responsible for
three main functions of AC: (a) the inhibition of dominant, automatic responses, (b) shifting back and forth between multiple task
demands, and (c) updating working memory. Research has consistently shown that anxiety impairs two of these three functions: the
inhibition of dominant, automatic responses and shifting back and
forth between multiple task demands (Graydon & Eysenck, 1989;
Lavie, Hirst, de Fockert, & Viding, 2004). Therefore, individuals in a
heightened state of anxiety will be less successful at tasks in which
the executive attentional mechanisms of inhibition and shifting are
needed. Furthermore, when task-irrelevant stimuli increase participant distress, these stimuli will be attended to for a greater length
of time as a result of anxiety’s detrimental inﬂuence on inhibition
and switching functions. However, at low levels of stress, the cool
system allows for the inhibition of hot system dominant response
tendencies (Metcalfe & Mischel, 1999). Additionally, Metcalfe and
Mischel (1999) proposed that hot system activity is more likely to
trigger cool system activation in individuals with better developed,
more complex cool systems, with cool control eventually becoming an almost automatic response to hot system activation. Thus,
individuals with high levels of PTSS who report experiencing high
levels of anxiety and persistent arousal (i.e., hot system activation) may have greater difﬁculty disengaging from threat-relevant
information due to impairment of the cool system (i.e., AC).
Research has provided support for the hypothesis that anxious
individuals are slower to disengage attention from threat stimuli.
Amir, Elias, Klumpp, and Przeworski (2003) found that individuals with social phobia had difﬁculty disengaging attention from
social threat words (e.g., embarrassed, humiliated) when compared
with a control group. Fox, Russo, and Dutton (2002) found that
individuals with high trait anxiety, in comparison to individuals
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with low trait anxiety, had greater difﬁculty disengaging attention from emotional faces (angry and happy), but not neutral faces.
Derryberry and Reed (2002) used a spatial cueing task to examine
attention to threat cues at high and low levels of trait anxiety. Additionally, participants completed a self-report measure of AC (i.e.,
the Attentional Control Scale [ACS]; described below). As expected,
individuals high in trait anxiety were slower to disengage attention
from threat cues. However, individuals high in trait anxiety and
high in AC showed signiﬁcantly faster disengagement from threatening cues than participants high in trait anxiety and low in AC.
In addition to supporting a delayed disengagement model of attentional threat bias, these ﬁndings provide evidence that higher order
regulatory processes can attenuate automatic responding at a relatively early stage of information processing; and furthermore, after
accounting for the detrimental effects of anxiety on attention, AC
can still beneﬁt individuals with higher levels of anxiety.
In an examination of more distal effects of AC, Bardeen and Read
(2010) examined the degree to which AC predicted recovery from
trauma re-telling negative mood. Trauma exposed participants provided a baseline measure of negative affect and AC (i.e., ACS), gave a
ﬁrst person account of their most distressing traumatic event, and
then completed two subsequent post-trauma re-telling measures
of state affect. Trauma-exposed individuals with high AC recovered faster from trauma re-telling induced negative mood than
individuals low in AC, suggesting that distress is reduced by disengaging and shifting attention from trauma information (Bardeen
& Read, 2010). Furthermore, mild distraction may help to expedite
fear reduction during exposure therapy (Johnstone & Page, 2004).
Therefore, AC may aid individuals with PTSD during exposure therapy by decreasing their level of fear during treatment, thus making
treatment tolerable and increasing the likelihood that the client will
continue attending exposure sessions rather than exhibiting escape
and avoidance behaviors. Consistent with this view, Foa and Kozak
(1986) hypothesized that emotional processing, a necessary component of successful exposure therapy for PTSD, is unlikely when a
client’s level of fear is too high. Distraction may help to bring one’s
level of fear into a range in which emotional processing can occur.
To our knowledge, only two published studies have examined
the speciﬁc attentional processes (i.e., facilitated engagement, difﬁculty disengaging) underlying attentional biases associated with
PTSS. Pineles, Shipherd, Welch, and Yovel (2007) assigned Vietnamera veterans (N = 57) into high- and low-PTSD groups based on
self-reported PTSS and had all participants complete a visual search
task with the goal of identifying an “odd-ball,” or discrepant target
among a group of identical stimuli. Participants high in PTSS, compared to those low in PTSS, had difﬁculty disengaging from trauma
stimuli, as represented by slower identiﬁcation of neutral word
targets embedded in a group of Vietnam-related threat words in
comparison to trials in which a neutral word target was embedded
in a group of neutral words (i.e., “interference condition”). No evidence of facilitated threat engagement was found (i.e., “facilitation
condition”: faster identiﬁcation of Vietnam-related threat word
targets embedded in a group of neutral words). Pineles, Shipherd,
Mostouﬁ, Abramovitz, and Yovel (2009) replicated these ﬁndings in
a group of sexual assault survivors (N = 46), ﬁnding evidence of difﬁculty disengaging from sexual assault-related threat words (e.g.,
scream, struggle) among participants with high self-reported PTSS.
These ﬁndings are the ﬁrst to identify difﬁculty disengaging
from threat stimuli as the attentional process underlying attentional biases in those with higher PTSS and they provide evidence
contradicting the vigilance-avoidance model, with neither study
ﬁnding facilitated threat engagement among those with higher
PTSS. Interestingly, task order effects were shown in both studies;
that is, among participants in the high-PTSD group, only those who
completed the interference condition ﬁrst, followed by the facilitation condition, showed evidence of difﬁculty disengaging from

trauma stimuli relative to those in the low-PTSD group. As discussed by Pineles et al. (2009), difﬁculty disengaging from trauma
stimuli may not have been observed among those high in PTSS who
completed the interference condition second, because participants
had already been exposed to the trauma words many times in the
ﬁrst condition. In other words, a process of habituation may have
occurred, with trauma stimuli losing their potency over many trials.
However, the use of word stimuli, which require greater semantic
processing (Pineles et al., 2009), and are more prone to subjective familiarity and frequency of use than pictorial stimuli (Bradley
et al., 1997), may have increased error variance, thus obscuring
potentially important effects.
In addition, the relatively small sample size in both studies (i.e.,
Study 1: N = 57, Study 2: N = 46) suggests the possibility of insufﬁcient power to detect effects. For example, Pineles et al. (2009)
found no association between group status and a bias for attending to general threat-related words, however, it may be the case
that there was insufﬁcient power to detect an association between
general threat stimuli and attentional disengagement among individuals with higher PTSS. Furthermore, due to the small sample
size, Pineles et al. (2009) did not examine the extent to which the
association between PTSS and difﬁculty disengaging from trauma
stimuli was accounted for by state anxiety. Building on the work
of Pineles and colleagues, future research examining associations
between attentional threat bias and PTSS would beneﬁt from (a)
the use of pictorial stimuli, which are thought to induce emotional valence at a more visceral level than word stimuli (Bradley
et al., 1997), (b) increasing the sample size in order to account for
state levels of anxiety in analysis, (c) the use of an experimental
paradigm which can dileneate the temporal sequence of attentional
processes, and (d) examining potential associations between AC,
attentional disengagement difﬁculties, and PTSS.
1.3. The fear network
The fear network model of PTSD (Foa & Kozak, 1986) explains the
automaticity of threat processing in PTSD by describing a network
of interconnected trauma memory nodes which are hypothesized
to be linked by a process of spreading activation. The triggering of
one node in the network, presumably by threat-relevant stimuli in
one’s environment, causes spreading activation across the network
and a subsequent triggering of all other nodes, thus resulting in a
response consistent with the physiological symptoms in PTSD (e.g.,
reexperiencing, hyperarousal).
The fear network model, in its present form, suggests that exposure therapy is effective in treating PTSD because pathological
associations in the fear network are weakened when exposure to
threat stimuli is coupled with disconﬁrmation of feared outcomes,
a process of unlearning (Foa, Huppert, & Cahill, 2006). However,
recent evidence has provided a different conceptualization of the
underlying mechanisms in exposure therapy. This evidence suggests that extinction is not a matter of unlearning, but rather new
learning; that is, extinction does not occur through a disintegration
of associations in the network, but by establishing new associations that inhibit pathological responses to conditioned stimuli
(Bouton, 2002; McNally, 2007; Myers & Davis, 2002). Because executive attentional mechanisms have been shown to inhibit dominant
reﬂexive responses (e.g., eye blink responses to startle probes;
Gyurak & Ayduk, 2007), the effects of attentional training on one’s
ability to use higher order executive attention should presumably
aid in the extinction process, thus reducing PTSS.
The fear network model has provided us with an important conceptualization of bottom-up threat processing in PTSD. However, to
maintain consistency with current research, which has shown that
top-down AC can attenuate bottom-up attentional processing relatively quickly, and to maintain consistency with other empirically
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supported models (i.e., Corbetta & Shulman, 2002; Eysenck et al.,
2007; Metcalfe & Mischel, 1999), fear-network models of information processing would be well served by incorporating higher-level
executive processes into an overarching model.
1.4. Disengaging from threat stimuli: adaptive or avoidant?
As previously mentioned, mild distraction may help to expedite
fear reduction during exposure to threat stimuli (Johnstone & Page,
2004). Therefore, the ability to intentionally disengage from threatrelated stimuli may help to attenuate distress, thereby allowing
one to remain in and learn from the environment rather than feeling the need to escape from an environment where the threat
remains salient. Consistent with this proposition, shifting attention
to safe or novel stimuli can help to reduce negative affect (Harman,
Rothbart, & Posner, 1997; Nolen-Hoeksema & Morrow, 1993). On
the other hand, it could be argued that shifting attention away from
threatening information is maladaptive (i.e., experiential avoidance), eventually leading to problematic avoidance behaviors (e.g.,
social phobia, agoraphobia); however, research to date suggests
that this form of attentional avoidance is adaptive (e.g., Eisenberg,
Fabes, Guthrie, & Reiser, 2000).
Attention regulation capabilities have been shown to be protective against negative emotionality and externalizing behaviors
and positively associated with social adaptation (Eisenberg et al.,
2000). In college students, better attentional disengagement and
shifting abilities, measured via a covert attentional orienting task,
predicted less negative affect after a laboratory induction of negative mood (Compton, 2000) and self-reported AC, measured using
the ACS, has been shown to predict less negative affect following trauma re-telling (Bardeen & Read, 2010). AC, measured via
the ACS, is positively associated with indices of positive emotionality, such as extraversion, and inversely related to aspects of
negative emotionality, such as trait anxiety (Derryberry & Reed,
2002).
In light of the role of AC in the experience and modulation
of negative affect, it stands to reason that AC may be an important individual difference factor in post-trauma adaptation and the
maintenance of PTSS. Therefore, among individuals with PTSD, an
inability to disengage attention from threat-relevant information
may help to maintain and prolong the rumination and reexperiencing seen in PTSD; better AC abilities may facilitate recovery among
individuals with PTSD.
2. Present study
To date, research on attention allocation in PTSD has focused primarily on fast, automatic responding to threat stimuli. The modiﬁed
Stroop effect, considered by many to be a robust phenomenon in
the extant literature (Buckley et al., 2003; Constans, 2005; McNally,
1998), has been presented as evidence of facilitated engagement
toward threat stimuli in those with PTSD. However, consistency of
this evidence has recently been called into question (Kimble et al.,
2009). Furthermore, use of the modiﬁed Stroop paradigm to examine attention to threat in PTSD has been criticized on the grounds
that the task fails to provide an independent measure of both fast
and slow effects of attention to threat stimuli. More speciﬁcally,
the evidence for fast, automatic effects in the modiﬁed Stroop is
lacking and the task does not provide an independent measure
of one’s ability to disengage from threat stimuli (Bar-Haim et al.,
2007; McKenna & Sharma, 2004), an ability which has been shown
to account for attentional threat bias in individuals with higher levels of anxiety (Amir et al., 2003; Derryberry & Reed, 2002; Fox et al.,
2002). In addition, preliminary research has shown difﬁculty disengaging from trauma stimuli among those with higher PTSS (Pineles
et al., 2007, 2009).
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The primary aim of the present study is to examine PTSS as a
predictor of attention to general threat stimuli using an experimental paradigm that allows differentiation among the effects of
fast, facilitated engagement toward threat stimuli and difﬁculty
disengaging from such stimuli. Based on the ﬁndings of recent
anxiety (Amir et al., 2003; Derryberry & Reed, 2002; Fox et al.,
2002) and PTSS research (Pineles et al., 2007, 2009), we expect that
individuals with higher levels of PTSS will attend to threat stimuli
longer than individuals low in PTSS as a result of greater difﬁculty
disengaging attention from threat stimuli. Further, we expect
that PTSS will not predict facilitated engagement toward threat
stimuli, as there has been, to date, a lack of evidence supporting
this proposition (Bar-Haim et al., 2007; McKenna & Sharma, 2004;
Pineles et al., 2007, 2009).
Research examining whether individuals with higher PTSS can
regulate attention using higher order cognitive mechanisms (i.e.,
AC) is lacking; thus, another aim of the present study is to investigate associations among executive attention (i.e., attentional
control), attentional threat bias, and PTSS. Higher AC has been
found to predict better affect regulation abilities (Bardeen & Read,
2010; Compton, 2000) and is associated with measures of positive
emotionality (e.g., openness to experience, positive affect, extraversion) and is inversely related to measures of negative emotionality
(e.g., trait anxiety, neuroticism; Derryberry & Reed, 2002; Eisenberg
et al., 2000). Therefore, we predict that PTSS will be inversely
related to AC; in other words, AC abilities will likely be reduced
with the increasing levels of anxiety and arousal that are indicative
of posttraumatic stress symptomatology.
In addition, higher order regulatory processes have been shown
to attenuate automatic responding at a relatively early stage of
information processing (Gyurak & Ayduk, 2007). High AC has been
shown to account for faster disengagement from threat stimuli,
even in individuals with higher levels of anxiety (Derryberry &
Reed, 2002). However, degree to which threat stimuli are fear
inducing is thought to be instrumental in determining the balance between bottom-up and top-down attentional processing,
with higher levels of fear induction associated with impaired topdown AC (Bishop, 2008; Eysenck et al., 2007). With this in mind,
the present study incorporated the use of negatively valenced emotional images supported by a large database of normative valance
and arousal ratings (International Affective Picture System [IAPS];
Lang, Bradley, & Cuthbert, 1999) with the intention of examining
AC as a moderator of the relationship between attention to threat
stimuli and PTSS. As mentioned above, we expected that individuals with low PTSS would disengage faster from threat stimuli than
individuals with high PTSS; however, among individuals with high
PTSS, we expected that those with high AC would disengage and
shift attention signiﬁcantly faster from threat stimuli than those
with low AC.
To summarize, we predicted that individuals with higher levels of PTSS would attend to threat stimuli longer, not as the result
of faster shifting toward threat stimuli, but as the result of having
greater difﬁculty disengaging from such stimuli. Next, we predicted
that there would be an inverse relationship between PTSS and
AC. Finally, we predicted that AC would moderate the relationship
between PTSS and attention to threat stimuli, with individuals high
in PTSS and high in AC disengaging and shifting attention signiﬁcantly faster from threat stimuli than those with high PTSS and low
AC.
3. Method
3.1. Participants
Participants (N = 97; 56 women) were introductory psychology
students recruited from a mass testing pool at a mid-sized uni-
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versity in the Midwest. The average age of this sample was 19.2
years (SD = 1.9). Fifty-eight percent self-identiﬁed as Caucasian, 24%
as Black, 9% as Hispanic or Latino, 5% as Asian, and 4% endorsed
“other”; most were freshmen (71%). Eighty-eight percent of participants reported that they were right-hand dominant.
3.2. Procedure
At a single experimental session, participants completed
informed consent, provided demographic information, ﬁlled out a
battery of self-report measures, and then completed two stimulusresponse tasks (i.e., dot-probe task, Attention Network Test; Fan,
McCandliss, Sommer, Raz, & Posner, 2002). The presentation of
these tasks was counterbalanced across participants to account for
order effects. After completing both stimulus-response tasks, participants were debriefed and given partial course credit for their
introductory psychology course. The present study focuses on a
subset of measures from a larger assessment battery and only one
of the stimulus-response tasks (i.e., the dot-probe task).1
3.3. Equipment
SSI Web software (Orme, 2005) was used to present self-report
measures on a Dell Dimension 8300 desktop computer with a 19-in.
monitor. At a second work station in the same room, participants
completed the dot-probe task on a Dell Dimension 8300 computer
with a 17-in. ﬂat screen monitor. Participants were seated approximately 50 cm from the computer monitor during the dot-probe task
and they used a computer keyboard to respond to the task. Stimuli were presented and responses were recorded using DirectRT
software (version 2006.1; Jarvis, 2006).
3.4. Dot-probe task
To date, it has been difﬁcult to determine whether individuals with PTSD have a speciﬁc bias for attending to trauma stimuli
or a more general bias for attending to negatively valenced information because the majority of research in this area has used
only trauma-speciﬁc stimuli (Buckley, 2000). Thus, the present
study incorporated 40 general threat (e.g., man with knife, poisonous snake, plane crash, vicious dog, bloody assault victim) and
80 neutral images (e.g., spoon on table, umbrella, woman on telephone), which were identiﬁed for inclusion as either general threat
or neutral stimuli based on ratings of valence (M = 2.17 and 5.12,
respectively) and arousal (M = 6.52 and 2.96, respectively; IAPS;
Lang et al., 1999). Thus, general threat stimuli were negatively
valenced and highly arousing, whereas neutral stimuli elicited neither negative nor positive affect and had low arousal ratings. IAPS
images with negative valence and higher arousal ratings have been
shown to produce negative affective states in participants in a number of studies (e.g., Erk et al., 2003; Pretz, Totz, & Kaufman, 2010).
Prior to starting the dot-probe task, participants were provided
with a standard set of instructions which directed them to press the
arrow key (left or right) on the computer keyboard that was consistent with the relative position of a dot that would appear on the
computer screen. Participants were told to respond as quickly and
accurately as possible every time the dot was presented. Each trial

1
The Attention Network Test (ANT; Fan et al., 2002) was designed to provide
independent measures of three attentional processes (i.e., alerting, orienting, executive control). However, recent research suggests that there is signiﬁcant overlap
in the measurement of these attentional processes as measured via the ANT (e.g.,
Ishigami & Klein, 2010; Redick & Engle, 2006). Thus, for the sake of parsimony in
clarifying associations among PTSS, AC, and attentional threat bias, the ANT was
excluded from the present study.

began with a ﬁxation cross presented in the center of the screen
for 1000 ms. Next, two images appeared side by side on the screen
(i.e., neutral–neutral or threat–neutral) for either 150 ms or 500 ms.
Immediately following the stimulus presentation, a dot appeared in
place of one of the images and remained on the screen until the participant responded. Participants completed 10 practice trials with
all stimuli consisting of neutral–neutral image pairings. Following
the practice trial, participants completed one continuous block of
60 trials (20 neutral–neutral and 40 neutral–threat stimulus pairs).
Participants were presented with an equal number of trials of each
condition (i.e., 150 ms and 500 ms), with the order of conditions
(i.e., timing, image type) randomized across participants.
3.5. Self-report measures
Potential covariates. Demographics (i.e., sex, age, race) and order
of stimulus-response task presentation (i.e., dot-probe task, Attention Network Test) were examined as potential covariates in data
analysis. Race (coded as Black [n = 23, 24%], White [n = 56, 58%], and
Other [n = 18, 19%]) was dummy coded as two variables, non-Black
versus Black, and non-White versus White. Task order was coded
as one dichotomous variable, ANT presented ﬁrst versus dot-probe
task presented ﬁrst.
Traumatic Life Events Questionnaire (TLEQ). Lifetime trauma
exposure was assessed via the Traumatic Life Events Questionnaire (TLEQ; Kubany et al., 2000). The TLEQ assesses exposure to
22 potentially traumatic events (e.g., motor vehicle accident, physical and sexual assault, life-threatening illness), asking participants
to report (“yes” or “no”) events that they have experienced (Criterion A1; APA, 2000). For each potentially traumatic event that
is endorsed, a follow-up question assesses whether participants
experienced intense fear, helplessness, or horror in response to the
event (Criterion A2; APA, 2000). The TLEQ has demonstrated good
psychometric properties, including test–retest reliability, convergent validity with other common measures of trauma, and has been
used in a range of populations (Kubany et al., 2000). Eighty-seven
(90%) participants reported that they had experienced at least one
potentially traumatic event in their lifetime (Criterion A1),2 and of
these, 75 (86%) reported the subjective experience of fear, helplessness, or horror in response to their most distressing potentially
traumatic event (Criterion A2).
PTSD Checklist-Civilian Version (PCL-C). Participants who
reported experiencing at least one Criterion A1 potentially traumatic event were instructed to complete the PCL-C in reference to
the potentially traumatic event(s) that they endorsed. Participants
who did not report experiencing a potentially traumatic event
were instructed to complete the PCL-C in reference to how they
respond to stressful experiences more generally.3 The PCL-C

2
On average, participants reported experiencing approximately three potentially
traumatic events (Criterion A1; M = 3.4, SD = 2.6; range 1–12 events). Of those who
experienced at least one potentially traumatic event in their lifetime (n = 87), the top
ﬁve potentially traumatic events included the sudden unexpected death of loved
one (n = 65; 67%), a loved one survived a life threatening illness (n = 36; 37%), natural disaster (n = 31; 32%), mass violence (e.g., shooting, bombing, terrorism; n = 25;
26%), other events that were life threatening, caused serious injury, or were highly
disturbing (n = 23; 24%), and threat of death or serious physical harm (n = 20; 21%).
Additionally, participants were asked to identify the event, from the events they
reported experiencing, that caused them the most distress. Of those who experienced at least one potentially traumatic event in their lifetime (n = 87), the top ﬁve
potentially traumatic events that were identiﬁed as being most distressing included
the sudden unexpected death of loved one (n = 35; 40%), a loved one survived a life
threatening illness (n = 9; 10%), sexual assault (n = 7; 8%), abortion (n = 7; 8%), and
natural disaster (n = 6; 7%).
3
Results were unchanged when participants who did not report experiencing a
potentially traumatic event (n = 10) were removed from the sample; that is, statistically signiﬁcant associations remained signiﬁcant and nonsigniﬁcant ﬁndings were
unchanged.
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(Weathers, Huska, & Keane, 1991) is a 17-item self-report measure
speciﬁcally designed to assess Criteria B, C, and D of the DSM-IV-TR
PTSD construct in a civilian population. Response options are rated
on a 5-point scale, indicating the extent to which respondents
have experienced each symptom in the past month. The PCL-C has
exhibited high internal consistency and high test–retest reliability
from one hour to one week (Ruggiero, Del Ben, Scotti, & Rabalais,
2003). Furthermore, the PCL was predictive of PTSD as assessed
by the SCID (First, Spitzer, Gibbon, & Williams, 1994); using a
cut score of 50 resulted in a speciﬁcity of .83 and a sensitivity
of .82 (Blanchard, Jones-Alexander, Buckley, & Forneris, 1996).
The PCL is highly correlated with similar self-report measures
(e.g., Mississippi Scale for Combat Related PTSD [˛ = .93], Impact
of Event Scale [˛ = .90]; Weathers, Keane, & Davidson, 2001).
These psychometric properties have been validated in a variety of
populations (e.g., motor vehicle accident survivors, sexual assault
victims; Blanchard et al., 1996; Weathers et al., 1993). Internal
consistency in this sample for the PCL-C total score was excellent
(˛ = .92).
Attentional Control Scale (ACS). The ACS (Derryberry & Reed,
2002) is a 20-item self-report measure that assesses one’s ability
to ﬂexibly control attention. Three subfactors have been identiﬁed through factor analysis: (a) attention shifting (e.g., “I can
quickly switch from one task to another”), (b) focusing of attention (e.g., “When concentrating, I can focus my attention so that
I become unaware of what’s going on in the room around me”),
and (c) the ability to ﬂexibly control thought (e.g., “It is hard for
me to break from one way of thinking about something and look
at it from another point of view”; Derryberry & Reed, 2002). The
ACS shows good internal consistency (˛ = .88; Derryberry & Reed,
2002). Further, the ACS is associated with measures of positive
emotionality and inversely related to measures of negative emotionality (Derryberry & Reed, 2002) and higher scores are predictive
of increased activation in brain areas associated with top-down
emotion regulation (Matthews, Yiend, & Lawrence, 2004). Internal
consistency in this sample for the ACS total score was good (˛ = .82).
State-Trait Anxiety Inventory (STAI). The STAI (Spielberger, 1983)
consists of two 20-item scales which ask participants to rate how
they feel “right now” (state anxiety) and how they “generally feel”
(trait anxiety) in reference to a series of statements (e.g., “I feel
pleasant,” “I feel like a failure”) on a 4-point Likert-type scale with
“Almost Never” and “Almost Always” serving as scale anchors.
Both scales have evidenced good to excellent internal consistency
(˛ = .86 to .95) in a variety of different samples (e.g., college students, adults, military personnel, high school students; Spielberger,
1983). Test–retest reliability was found to be adequate at a 30-day
interval (˛ = .71 to .75; Spielberger, 1983). Internal consistency in
this sample for the STAI-State scale was excellent (˛ = .92). State
anxiety was used as a covariate in analyses to examine the degree of
speciﬁcity in the association between PTSS and attention to threat
stimuli.
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were calculated based on stimulus presentation time (i.e., 150 ms,
500 ms). Attentional bias was calculated by subtracting trials where
the probe occurred in the position of a threat image from trials
where the probe occurred in the position of a neutral image in
neutral–threat pairings (Frewen, Dozois, Joanisse, & Neufeld, 2008;
MacLeod, Mathews, & Tata, 1986). Negative attentional bias scores
indicate attention to neutral simuli and positive attentional bias
scores indicate attention to threat stimuli.
4.2. Preliminary analyses

4. Results

Means, standard deviations, and bivariate correlations were calculated in order to better understand the association between
descriptive statistics (sex, age, race) and variables of interest
(i.e., attentional bias at 150 ms and 500 ms, ACS total score, PCLC total score, PCL-C cluster scores [reexperiencing, avoidance,
hyperarousal], STAI-State subscale score, task order). In addition,
examination of bivariate correlations served to (a) test the hypothesis that there would be an inverse relationship between PTSS
and AC, (b) conﬁrm discriminant and convergent validity (i.e., that
constructs were related to each other in predicted ways), and (c)
determine which variables should be included in multiple regression analysis. Cronbach’s alpha was calculated to examine the
internal consistency of the following self-report measures: PCL-C,
ACS, STAI-State scale. See Table 1 for means, standard deviations,
and bivariate correlations.
As predicted, PTSS (i.e., PCL-C) were inversely related to AC (i.e.,
ACS). Additionally, two out of three PCL-C subscales (i.e., reexperiencing, hyperarousal) were inversely related to AC. Furthermore,
the PCL-C total score and two of three PCL-C subscales (i.e., reexperiencing, hyperarousal) were positively associated with attentional
bias at 500 ms, but not at 150 ms. In other words, higher PTSS were
associated with greater attention to threat stimuli when stimuli
were presented for 500 ms, but not at the shorter presentation time
of 150 ms. At the bivariate level, AC was not associated with attentional bias at either stimulus presentation duration. As expected,
state anxiety was positively associated with all PTSS variables
and was inversely associated with AC. Consistent with ﬁndings
showing that women report more PTSS than men (e.g., Norris,
Foster, & Weisshaar, 2002; Tolin & Foa, 2006), sex (1 = male and
2 = female) was positively associated with the PCL-C and two of
the three PCL-C subscales (i.e., reexperiencing, avoidance). Race (%
Black: 1 = non-Black and 2 = Black) was positively associated with
the ACS total score; that is, participants who identiﬁed themselves
as Black reported signiﬁcantly higher AC than participants who
self-identiﬁed with any other racial category. Accordingly, sex and
race (% Black) were included as covariates in multivariate analyses. Additionally, the STAI-State scale was used as a covariate in
multivariate analyses to examine the degree of speciﬁcity in the
relationship between PTSS and attentional threat bias. At the bivariate level, task order and race (% White) were not associated with
any of the variables of interest. Task order was excluded from further analysis, while race (% White) was included as a covariate in
analyses in order to cover all three categories of the race variable.

4.1. Preparation of stimulus-response data

4.3. Regression models

Reaction times for correct responses on the dot-probe task
were used in analysis. Across participants, 99.4% of dot-probe trials had correct responses and no single participant had more than
3 out of 60 (5%) incorrect responses. Response times less than
200 ms and greater than three standard deviations above the mean
response time for each trial were discarded in order to reduce
the effect of anticipatory responding and outliers (Salemink et al.,
2007). Less than 1% of responses were either incorrect or fell outside of the above timing guidelines. Two attentional bias scores

A series of hierarchical multiple regressions was conducted in
order to test study hypotheses. In the ﬁrst step of the model, sex,
race (% Black), race (% White), and state anxiety (i.e., STAI-State
scale) served as predictor variables and attentional bias at 150 ms
SOA served as the outcome variable. In the second step, PTSS (i.e.,
PCL-C) was entered into the model as a predictor variable. In the
ﬁnal step, AC (i.e., ACS) and an interaction term comprised of AC and
PTSS were entered into the model as predictor variables. This series
of hierarchical regressions was repeated with only one change;
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Table 1
Descriptive statistics and correlations.
Variables

1

2

3

4

1. Sex
2. Race (% White)
3. Race (% Black)
4. Task order
5. PCL total score
6. PCL reexperiencing
7. PCL avoidance
8. PCL hyperarousal
9. Attentional control scale
10. AB 150 ms
11. AB 500 ms
12. STAI-State

–
−.31*
.28*
−.01
.26*
.27*
.25*
.19
−.06
−.01
.11
.10

–
−.65*
.16
.01
.07
−.06
.04
.06
.02
.04
.08

–
−.10
−.12
−.09
−.10
−.15
.26*
−.09
−.09
−.12

M
SD
Minimum
Maximum
N

1.6
.50
0
1
97

.58
.50
0
1
97

.24
.43
0
1
97

5

–
.06
−.01
.09
.06
.11
.06
−.02
.03
1.4
.5
0
1
97

.92
.90*
.94*
.90*
−.24*
−.01
.23*
.52*
29.3
12.3
17
74
97

6

7

8

9

10

11

12

–
.77*
.72*
−.20*
−.01
.24*
.44*
8.6
4.1
5
25
97

–
.76*
−.18
−.10
.17
.44*
11.9
5.3
7
28
97

–
−.28*
.09
.23*
.56*
8.7
4.1
5
23
97

.82
−.14
.01
−.30*
50.8
7.6
31
68
97

–
.21*
.14
3.6
32.0
−116.3
193.7
97

–
.04
10.9
48.9
−112.4
75.9
97

.92
35.3
10.2
20
67
97

Note. Coefﬁcient alphas (where appropriate) are on the diagonal. Sex = (1 = male, 2 = female); race (% White) = (0 = non-white, 1 = white); race (% Black) = (0 = non-black,
1 = black); task order = (1 = Attention Network Test completed ﬁrst, 2 = dot-probe task completed ﬁrst); PCL = Posttraumatic Stress Disorder Checklist-Civilian version; PCL reexperiencing = PCL reexperiencing subscale score; PCL avoidance = PCL avoidance subscale score; PCL hyperarousal = PCL hyperarousal subscale score; AB 150 ms = attentional
bias when stimulus onset asynchrony was 150 ms; AB 500 ms = attentional bias when stimulus onset asynchrony was 500 ms; STAI-State = State-Trait Anxiety Inventory State
Scale.
*
p < .05.

attentional bias at 500 ms SOA replaced attentional bias at 150 ms
SOA as the outcome variable.
Predicting attentional bias at 150 ms SOA. As seen in Table 2,
there was no main effect of PTSS on attentional bias at 150 ms SOA,
ns; however, in the ﬁnal step of the model, the interaction term
(AC × PTSS) was a signiﬁcant predictor of attentional bias at 150 ms
SOA, p < .05. None of the covariates was a signiﬁcant predictor of
attentional bias at 150 ms SOA, ns.
The interaction term was probed using simple slopes analysis (Aiken & West, 1991). Results revealed that there was no
association between AC and attentional bias at 150 ms SOA for participants with low PTSS (B = .20, ˇ = .05, p > .05). However, there was
a signiﬁcant positive association between AC and attentional bias
at 150 ms SOA for participants with high PTSS (B = −1.93, ˇ = −.46,

p < .05). Participants low in AC and high in PTSS were more likely
to attend to threat stimuli and participants high in AC and high in
PTSS were more likely to attend to neutral-stimuli when SOA was
150 ms (see Fig. 1).
Predicting attentional bias at 500 ms SOA. As predicted, there was
a signiﬁcant main effect of PTSS on attentional bias at 500 ms SOA,
p < .05 (see Table 2). The association was positive; that is, higher
PTSS were associated with greater attention to threat stimuli when
SOA was 500 ms. In the ﬁnal step, when AC and the interaction term
(AC × PTSS) were entered into the model, the association between
PTSS and attentional bias at 500 ms SOA was reduced to marginal
signiﬁcance (p = .069), with a small to medium effect size (ˇ = .23).
AC, the interaction term, and all of the covariates were not associated with attentional bias at 500 ms SOA, ns.

Table 2
Hierarchical multiple regressions with attentional bias at 150 ms SOA and 500 ms SOA as outcome variables.
Predictor

Attentional bias (150 ms SOA)
B

ˇ

Attentional bias (500 ms SOA)
R2

B

ˇ

−.02

Step 1
Sex
Race (% Black)
White (% White)
State anxiety

−.87
−8.07
−3.99
.40

−.01
−.11
−.06
.13

Step 2
Sex
Race (% Black)
White (% White)
State anxiety
PTSS

1.22
−9.81
−4.55
.60
−.35

.02
−.13
−.07
.19
−.13

Step 3
Sex
Race (% Black)
White (% White)
State anxiety
PTSS
AC
PTSS × AC

−1.40
−4.15
−.14
.54
−.49
−.68
−.09

−.02
11.10
.00
.17
−.19
−.16
−.25**

R2
−.01

14.49
−15.23
−.31
.03

.15
−.13
.00
.01

8.30
−10.07
1.37
−.56
1.03

.08
−.09
.01
−.12
.26**

6.51
−12.46
.25
−.46
.92
.25
−.08

.07
−.11
.00
−.10
.23*
.04
−.14

−.02

.02**

.02*

.02

Note. N = 97. SOA = stimulus-onset asynchrony; PTSS = posttraumatic stress symptoms (i.e., PCL-C); AC = attentional control (i.e., ACS); PTSS × AC = interaction term; race (%
Black) = (non-black/black); race (% White) = (non-white/white); state anxiety = STAI-State scale.
*
p < .07.
**
p < .05.
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Fig. 1. Interaction effect: (AC × PTSS) was a signiﬁcant predictor of attentional bias
at 150 ms SOA, B = .09, ˇ = −.24, and p < .05. Simple slopes analysis revealed that
participants low in AC and high in PTSS were more likely to attend to threat stimuli
and participants high in AC and high in PTSS were more likely to attend to neutral
stimuli when SOA was 150 ms.

5. Discussion
As predicted, higher posttraumatic stress symptoms predicted a
bias for attending to threat stimuli, ﬁndings that appear to be consistent with previous literature suggesting an attentional bias for
threat-related information in PTSD (e.g., Beck et al., 2001; Bryant
& Harvey, 1997; Litz et al., 1996; McNally et al., 1996, 1990). However, in contrast to facilitated engagement conceptualizations of
attentional threat bias in PTSD (i.e., vigilance-avoidance; Weierich
et al., 2008), our results are more consistent with a disengagement
difﬁculty model (i.e., attention maintenance; Weierich et al., 2008).
Participants higher in PTSS had greater difﬁculty disengaging from
threat stimuli in comparison to participants low in PTSS who seem
to have disengaged and shifted their attention from threat stimuli
by 500 ms in favor of attending to neutral stimuli.
Evidence of facilitated threat engagement among participants
high in PTSS was lacking, results which may seem counterintuitive
at ﬁrst glance, as hypervigilance is one of the hallmark features of
PTSD (APA, 2000). However, individuals with PTSD are likely to be
tense, on guard, and experiencing anxious arousal when hypervigilant. A state of hypervigilance may increase the amount of time one
spends scanning the environment for threat, but is unlikely to facilitate threat engagement more generally in individuals with PTSD,
as precise threat detection is likely to be more difﬁcult when one is
experiencing symptoms of hyperarousal (e.g., irritability, difﬁculty
concentrating). Furthermore, our ﬁndings are consistent with theories of attention (i.e., Corbetta & Shulman, 2002; Eysenck et al.,
2007; Metcalfe & Mischel, 1999) which suggest that individuals
in a heightened state of anxious arousal will be less successful at
tasks in which the executive attentional mechanisms of inhibition
and shifting are needed. Consistent with this conceptualization and
our prediction, PTSS were found to be inversely related to AC. Individuals with higher PTSS had a relative deﬁcit in their ability to
disengage attention from threat images using AC.
In addition, it seems likely that threat images were more stressinducing to individuals with higher PTSS, which further decreased
their ability to use AC to disengage from threat stimuli. However, it
is important to note that the association between PTSS and the ability to disengage from threat stimuli was signiﬁcant after accounting
for state anxiety, thus suggesting that the association between PTSS
and attention to threat stimuli is not better accounted for by one’s
general level of anxious arousal.
Although our ﬁndings are consistent with research suggesting
that anxious individuals are slower to disengage from threat information (e.g., Amir et al., 2003; Derryberry & Reed, 2002; Fox et al.,
2002), we cannot say with certainty that PTSD symptomatology is
not associated with facilitated threat engagement. It appears that
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our experimental paradigm, in which facilitated engagement was
measured after a SOA of 150 ms, may have provided enough time
for the shifting and disengaging functions of AC to occur. The speed
with which higher order executive attentional processes can effect
responding is unknown, as this is a relatively new area of research.
The results of our moderation analysis, in which AC moderated the
relationship between PTSS and attentional bias at 150 ms SOA, suggest that AC can affect responding as early 150 ms. Although we
predicted an AC moderation effect (i.e., individuals high in PTSS and
high in AC would disengage and shift attention from threat stimuli signiﬁcantly faster than those with high PTSS and low AC), we
expected the effect to occur at the longer SOA of 500 ms, under
the presumption that higher order attentional processes, which
have been conceptualized as occurring more slowly in relation to
bottom-up attentional processes, would take longer than 150 ms
to be employed.
Taken together, our ﬁndings support a conceptualization of
attention to threat stimuli in which there is competition between
bottom-up and top-down attentional processes and a limited
capacity of attentional resources, which can be exhausted under
conditions of high “perceptual load” (Lavie et al., 2004). It has been
suggested that competition between bottom-up and top-down
attentional systems is affected not only by one’s general level of
distress (e.g., PTSS), but also by factors such as stimulus presentation time, the saliency or intensity of threat (stimulus valence), and
competition with other stimuli for processing resources (Bishop,
2008). Even though a shorter duration SOA (i.e., 150 ms) would
be expected to increase perceptual load due to the necessity of
faster responding, stimulus valence may increase perceptual load
to a greater degree among susceptible individuals (i.e., high PTSS)
at longer SOA’s, as threat stimuli are likely more salient at these
longer presentation durations (i.e., 500 ms).
Our ﬁndings support this conceptualization. Participants with
high PTSS and high AC were able to shift and disengage from
threat stimuli using top-down AC when SOA was 150 ms, suggesting that the level of perceptual load was lower in this condition
as the stimulus valence of threat stimuli was less salient at this
short presentation duration. Additionally, as suggested by Metcalfe
and Mischel (1999), bottom-up activation is more likely to trigger
AC in individuals with better developed executive attentional systems, with AC eventually becoming an almost automatic response
to bottom-up dominant responding. Thus, when the salience of
threat stimuli was decreased, participants high in AC and high in
PTSS were able to disengage and shift attention from threat stimuli.
However, when the stimulus presentation duration was increased
to 500 ms, perceived threat intensity was likely increased; and thus,
individuals higher in PTSS were unable to use AC to disengage
attention from threat stimuli because attentional resources were
otherwise occupied. In contrast, individuals with lower PTSS were
able to disengage and shift attention from threat stimuli when
SOA was 500 ms because the demand on bottom-up attentional
resources was relatively low.
In contrast to previous research (e.g., Pineles et al., 2007, 2009),
our ﬁndings suggest that attentional disengagement difﬁculties
associated with PTSS are not limited to trauma-speciﬁc stimuli. Our
ﬁndings suggest that the cognitive and behavioral manifestations
of PTSD may be elicited by environmental stimuli that are seemingly unrelated to one’s traumatic event, thus increasing distress
and decreasing one’s functioning across a wide array of contexts.
On the other hand, it could be argued that a bias for attending
to general threat stimuli in individuals with higher PTSS is a byproduct of attentional vigilance for signs of trauma-speciﬁc threat
in the environment. However, our results suggest difﬁculty disengaging from threat stimuli among those with higher PTSS rather
than facilitated threat engagement. Furthermore, even if the association between PTSS and general threat stimuli is a by-product
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of another association (i.e., trauma-speciﬁc stimuli and PTSS), they
nevertheless become associated as conditioned stimuli with corresponding conditioned responses. Therefore, it may be inferred
that trauma memory nodes exist as components of a larger fear
network in which all fear-related associations are closely intertwined. For example, a picture of a poisonous snake, the triggering
of its corresponding threat-related memory node, and subsequent
psychological and physiological reactivity may activate memories
of combat in war veterans or memories of sexual assault in rape
victims.
This conceptualization is especially relevant to treatment considerations in PTSD, as it challenges the idea that it is vitally
important to replicate trauma-speciﬁc sensory input in order to
activate trauma memory nodes in the fear network during exposure
therapy (Foa & Kozak, 1986). Our ﬁndings suggest the possibility that trauma-related memory nodes will be activated by threat
stimuli that are seemingly unrelated. Thus, although the degree
of association between nodes in the fear network is likely closer
among trauma-related stimuli than between general threat stimuli and trauma stimuli, the difference in the degree of association
between nodes in the network may be of less importance in the
therapeutic context than previously thought.
5.1. Limitations and future directions
Perhaps the most signiﬁcant limitation in the present study is
that the use of a SOA of 150 ms may have provided ample time for
disengaging and shifting functions of AC to occur, therefore failing
to capture more automatic, reﬂexive attentional processes. Thus,
in addition to replication of the current ﬁndings, future research
should examine shorter SOA’s in order to better understand the
temporal nature of attention to threat stimuli at different levels of
PTSS.
In addition, our sample consisted solely of undergraduate students, the large majority of whom who were likely functioning at a
higher level than individuals with PTSD in a clinical setting. Therefore, caution is warranted in generalizing these ﬁndings to a clinical
population. Furthermore, in addition to state anxiety, which was
accounted for in the present study, future research should examine
associations among disorders that commonly co-occur with PTSD
(e.g., panic disorder, substance use). Although difﬁculty disengaging from threat stimuli has previously been shown to be associated
with high trait anxiety (Frewen et al., 2008; Salemink et al., 2007),
an examination of a broader range of psychopathology will provide an understanding of the degree to which difﬁculty disengaging
from threat stimuli is speciﬁc to anxiety-related pathology. It may
be that disengagement difﬁculties are more generally related to an
underlying pathological construct (e.g., negative affect).
Images used in the present study were not rated by study
participants, and thus, the degree to which threat stimuli were
unrelated to the individual traumatic experiences of the participants is unknown. While it would be methodologically ideal to
choose stimuli that were completely unrelated to the individual traumatic experiences of the participants, this methodology
would be extremely difﬁcult to implement because participants
had experienced approximately three potentially traumatic events
on average. Further, to have the participants view the stimuli and
make ratings prior to completing the dot-probe task would likely
confound the results of the study, as image-related arousal would
likely be reduced with repeated exposure to the stimuli. Therefore, it was our intention to identify threat images, which were
pre-tested elsewhere (IAPS; Lang et al., 1999), of a wide variety that
were negatively valenced and highly arousing. Negatively valenced
and highly arousing IAPS images, such as those used in the present
study, have been shown to produce negative affective states among
participants in multiple studies (e.g., Erk et al., 2003; Pretz et al.,

2010). In choosing threat images with a variety of themes, we
intended to reduce trauma speciﬁc responding.

6. Conclusions
The present study serves to replicate ﬁndings from preliminary research which suggest that attentional bias associated with
posttraumatic stress symptomatology is accounted for by difﬁculty disengaging from threat-related stimuli rather than enhanced
threat engagement (Pineles et al., 2007, 2009). Furthermore, the
present study extends previous work by suggesting that individuals with high PTSS have difﬁculty disengaging from threat stimuli in
general, rather than having a trauma-speciﬁc attentional bias. This
ﬁnding suggests that trauma memory nodes exist as components of
a larger fear network in which all fear-related memories are closely
intertwined and is consistent with the observation that the symptoms of PTSD generalize to contexts that are seemingly unrelated
to one’s traumatic event. This conceptualization has implications
for exposure therapy for PTSD, as it suggests that the degree of
match between stimuli present during the traumatic event and
those presented during exposure therapy may be less important
for accomplishing therapeutic outcomes than previously thought.
In addition, prolonged attentional engagement to threat information has been hypothesized to maintain and exacerbate the
symptoms of PTSD (Constans, 2005; Elzinga & Bremner, 2002).
Emotional processing, which is thought to be a necessary component of successful exposure therapy for PTSD, is thought to be
unlikely when a client’s level of fear is too high (Foa & Kozak, 1986).
Thus, individuals with PTSD and higher AC abilities may fair better
in exposure therapy when threat salience is at low to moderate levels because they may be better able to regulate negative affective
states through a process of attentional disengagement and reengagement, which may decrease their level of fear during exposure
sessions and make treatment more tolerable. These individuals may
be more likely to continue attending exposure sessions rather than
exhibiting escape and avoidance behaviors. Consistent with this
view, evidence suggests that mild distraction may help to expedite fear reduction during exposure therapy (Johnstone & Page,
2004). Thus, the present ﬁndings, which suggest AC as a buffering
mechanism against prolonged attentional engagement with threatrelated stimuli among those with high PTSS when threat salience is
at low to moderate levels, suggest that current PTSD interventions
may beneﬁt from incorporating attention based components.
To this end, research has shown that it is possible to increase
one’s ability to use higher level executive attention to regulate
automatic emotional responses through clinical intervention (Jha,
Krompinger, & Baime, 2007; Bherer et al., 2008). Furthermore,
attention training interventions have been shown to be effective in
signiﬁcantly reducing social anxiety in individuals with a primary
diagnosis of generalized social anxiety disorder (Schmidt, Richey,
Buckner, & Timpano, 2009) and anxiety and depression in individuals with generalized anxiety disorder (GAD; Amir, Beard, Burns, &
Bomyea, 2009). Effect sizes for Amir et al.’s (2009) Attention Maintenance Program was similar to those seen in psychological and
pharmacological treatment studies.
These early ﬁndings are encouraging in that they show that the
modiﬁcation of attentional threat biases in those with GAD and
SAD resulted in a reduction in client distress and associated psychopathology. Thus, attention modiﬁcation holds promise for those
suffering from psychopathology that is associated with a bias for
attending to threat stimuli (e.g., PTSD). Based on the present work,
future research would be well served by considering the role of
higher order executive attention (i.e., attentional control) in alleviating distress through attention modiﬁcation in individuals with
anxiety-related pathology.
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