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ATTENTION BIAS AWAY FROM THREAT DURING LIFE
THREATENING DANGER PREDICTS PTSD SYMPTOMS
AT ONE-YEAR FOLLOW-UP

I. Wald, M.A.," T. Shechner, Ph.D.,' S. Bitton, B.A.," Y. Holoshitz, M.D.,” D.S. Charney, M.D.,> D. Muller, M.D.,?

N.A. Fox, Ph.D.,’> D.S. Pine, M.D.,* and Y. Bar-Haim, Ph.D.!*

Background: Recent studies find a corvelation between attentional threat
avoidance under stress and posttraumatic stress symptoms. In this study, we
assessed this association longitudinally in exposed and unexposed individuals.
The degree of threat avoidance during exposure was expected to predict levels of
posttraumatic stress symptoms 1 year later. Methods: Thirty-two participants
were rvecruited and followed for 12 montbs, including 18 subjects exposed to
rocket attacks and 14 nonexposed subjects. At 1-year follow-up, participants
completed self-reports and an attention dot-probe task assessing threat-related
bias. Results: State anxiety decreased at follow-up in exposed participants,
though posttraumatic stress disorder (PTSD) and depression symptoms
remained bigher in exposed than in the nonexposed group. Attentional threat
avoidance during imminent danger in the exposed group changed to threat
attendance a year later, such that both the exposed and the nonexposed group
exhibited similar threat bias patterns. As bypotbesized, in the exposed group,
stronger attentional threat avoidance during stress exposure predicted bhigher
levels of PTSD symptoms 1 year later. Conclusions: Astention bias away from
threat during acute stvess may relate to risk for PTSD. This suggests that
neurocognitive measures may index risk for PTSD. Depression and Anxiety

28:406—411, 2011.
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INTRODUCTION

though many people respond acutely to traumatic
stress with symptoms of reexperiencing, hyperarousal,
and avoidance, these symptoms usually resolve over the
ensuing days. Individuals with persistent symptoms may
be diagnosed with posttraumatic stress disorder (PTSD;
DSM-IV-TR, American Psychiatric Association, 2000).
The capacity to use diagnostic markers to identify, in
the acute trauma phase, individuals most at risk for
PTSD provides novel avenues for prevention.[!]
Biased processing of threat-related information
represents one of the most consistently demonstrated
correlates of anxiety [for reviews seel>~#]. Although
most of this research finds that anxious individuals
manifest a bias toward threat, recent laboratory-based
research also finds that acute stress, at least in some
scenarios, can lead anxious individuals to shift their
attention away from threats.’=%1 Evidence of such
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attention avoidance has emerged in research on combat
veterans with PTSD,197 in soldiers undergoing combat
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simulation,''! and in civilians exposed to a life-
threatening danger.!'?] These latter studies also reveal a
significant inverse correlation between attentional threat
avoidance and severity of PTSD symptoms during the
acute stress phase. Again, this inverse correlation
contrasts with the typical positive correlation manifest
between attention biases and anxiety, when individuals
are studied in low-stress environments. Thus, it appears
that context moderates the attention—affect link, with
imminent threat leading to attentional threat avoidance
in anxious individuals rather than threat vigilance, as
typically seen in anxious individuals studied under lower
threat conditions. These inverse correlations manifesting
under stress are of particular interest, because such
attentional findings could represent a neuropsychologi-
cal manifestation of stress-related symptomatic avoid-
ance which, in turn, is widely known to predict risk for
PTSD.113-16]

From this perspective, acute stress may lead some
individuals to shift their attention away from threats,
potentially to minimize their exposure to aversive
situations. However, much like symptomatic avoidance,
such attentional avoidance may come at a cost: increas-
ing risk for PTSD. A test of this hypothesis requires a
longitudinal approach. Specifically, if attentional avoid-
ance places individuals at risk, such avoidance during
trauma should predict later risk for stress-related
symptoms. To preliminarily test this hypothesis, we
re-assessed a subsample of participants from Bar-Haim
et al.lZ] This original study had investigated attention
biases and symptoms associated with war-related stress
during the Israel and Hamas clash in December 2008.
The study found cross-sectional relations among stress-
related symptoms, war-related threat intensity, and
attentional threat avoidance, as reported previously.['?]
However, during the year following this study, with the
end of military actions, no serious violent incidents were
noted in the communities where this initial study had
been conducted. Here, we contrast stress-related symp-
toms and threat-related attention bias in two commu-
nities, recruiting participants from the city of Sderot, the
most heavily exposed community, and participants from
"Tel Aviv, the least-exposed community. We expected the
relatively calm situation to bring a decrease in stress-
related symptoms. However, based on the results of
previous studies, we also expected that participants who
exhibited strong attentional threat avoidance during
high-stress exposure would report higher levels of PTSD
symptoms a year later.

METHOD
PARTICIPANTS

In this follow-up study, we revisited participants who, during the
Gaza Cast Lead Operation, were residing in two distinct geographi-
cal areas reflecting extremes of exposure to rocket attacks. Those who
lived in the city of Sderot within 10 km from the Gaza strip and were
thus highly exposed to rocket fire (the exposure group), and those
who lived in Tel Aviv were out of rocket range (the nonexposed

group). Of the 28 participants in the original exposed group, we were
able to locate and study 18 (5 declined participation and we were
unable to locate another 5 participants). Of the 32 participants in
the nonexposed group, we were able to restudy 14 (5 declined
participation and we were unable to locate 13). The age range of the
final sample was 17-62 years (M =34.26, SD =10.53), with 62%
males. Analyses of variance indicated that the participants in this
study and those from their original group who could not be studied
did not differ on any measure utilized in the original study (all
Ps>.10). After the procedures had been fully explained, all
participants > 18 years of age and parents of participants <18 years
of age provided written informed consent. Inclusion criteria were
participants’ older thanl5 years of age and literacy in Hebrew. The
study was approved by the institutional review board.

INSTRUMENTS

Mental health outcomes. PTSD symptoms were evaluated
with the use of the 17-item National Center for PTSD Checklist of the
Department of Veterans Affairs [PCLI7-18]]. Symptoms were related to
any stressful experience (in the wording of the “specific stressor”
version of the checklist). A clinical cutoff score of at least 50 was
applied to determine the presence of a clinically significant PTSD.!19]
Depression was measured with the use of the nine-item self-report
Patient Health Questionnaire [PHQ-9120-22]], Clinical cutoff for this
measure was determined at a score of 10 points.?3] State anxiety was
measured with the 20-item State-Trait Anxiety Inventory [STAIP#].

Threat-bias assessment: the dot-probe task. In the
dot-probe task, two words, one threat-related (e.g., DEAD) and one
neutral (e.g., DATA), are shown briefly in each trial, and their
removal is followed by a small probe in the location just occupied by
one of the stimuli. Participants were required to respond as quickly as
possible to the probe without compromising accuracy. Response
latencies to the probe provide a “snap-shot” of the distribution of
participants’ attention, with faster responses to probes evident for the
attended location relative to the unattended location. Attention bias
toward threat is revealed when participants are faster to respond to
probes that replace threat-related rather than neutral stimuli. The
opposite pattern would indicate avoidance of threat stimuli.

Threat-related vigilance was evaluated using a Hebrew-adapted
version of the classic word-based dot-probe task, the same version
that was used in the initial assessment.l'?] Stimuli were 38 threat/
neutral word pairs. Within each pair, number of letters and frequency
of usage in the Hebrew language were matched. Ratings of emotional
valence by 18 independent judges were used to confirm that threat
words are consistently rated as negative and neutral words as neutral.
The task consisted of 152 trials in which threat/neutral word pairs
were presented in a randomized order. Each trial began with a
centrally presented fixation display “+++” (500 msec), immediately
followed by a vertically aligned word pair written in 1 cm high white
block text (1,000 msec). One word appeared directly above, whereas
the other appeared directly below, the location vacated by the
preceding fixation signal. A distance of 3 cm separated the two words.
The word pair was then replaced by a target probe that appeared in
either of the two locations vacated by the words. Probe type was
either a pair of dots or a single dot, and this was determined randomly
on each trial. Participants were required to identify which of the two
probe types appeared by pressing the corresponding key as quickly as
possible without compromising accuracy. The participant’s response
cleared the screen and the next trial began 500 msec later.

Trials with incorrect response and trials in which response time was
+2 standard deviadons of the participants mean for a particular
condition were excluded from subsequent analysis (<2% of all trials).
Threat bias was calculated as the difference between average response
time to targets at neutral word locatons and those at threat word
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locations. Positive bias values represent attention bias toward threat,
whereas negative bias values reflect an attentional bias away from threat.
Threat-related attentional biases in anxious and nonanxious
populations have been rigorously studied using the dot-probe task.
There is broad consensus that performance on this task provides a
reliable and valid measure of a participant’s attention bias.[?3,2%]

PROCEDURE

Data were collected from participants’ homes 1 year after the
termination of the Cast Lead Operation in Gaza. Participants were
comfortably seated while completing the questionnaires. The dot-
probe task was administered to all participants on a standard set of
identical laptop computers, matching those of the original study.
A research assistant was present at all times to assist with the tasks and
monitor the integrity of the procedure.

DATA ANALYSIS

The dependant variables were state anxiety (STAI-S), depression
(PHQ-9), PTSD symptoms (PCL), and threat-related attention bias
(dot-probe task). The data were analyzed using separate repeated
measures ANOVA for each of these four variables. Time (time 1,
during the height of the conflict, time 2, 1 year later) served as the
within subject repeated factor. Exposure (exposed, nonexposed)
served as the between groups factor. In addition, Pearson correlations
were used to examine the relation between attention bias in time 1
and psychiatric symptoms a year later.

RESULTS

CHANGE OVER TIME IN DISTRESS
SYMPTOMS

A significant interaction between exposure group and
time was found for state anxiety (STAI-S), F(1, 28) =
8.52, P=.01, Cohen’s d=1.07 (see Fig. 1A). Follow-up
contrasts indicate that state anxiety significantly
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declined from time 1 to time 2 within the exposed
group, #(16) = 3.88, P=.00, Cohen’s 4= 0.94, whereas
no change in state anxiety was observed in the
nonexposed group, #(12) =0.25, P =.80. Furthermore,
state anxiety tended to be higher in the exposed group,
relative to the nonexposed group, during the acute
threat of rocket attack, #29)=1.62, P=.05, but the
groups did not differ at follow-up, #(29) = 0.81, P =.42.
Unlike state anxiety, depression (PHQ-9) and posttrau-
matic symptoms (PCL) remained elevated in the exposed
group relative to the nonexposed group, even after a year
following the end of the acute war state, F(1, 29) = 4.44,
P=.04, Cohens 4=0.77 and F(1, 29)=8.91, P=.01,
Cohen’s d=1.10, respectively (Fig. 1B and C). Group
by time interactions were nonsignificant for each of
these two measures. At time 1, 10 participants in the
exposed group versus 4 participants in the nonexposed
group reported depression scores that were above the
clinical cut off (PHQ-9 score >10). In time 2, six parti-
cipants in the exposed group and only two participants
in the nonexposed group reported PHQ-9 scores above
the clinical cut off. Concerning posttraumatic symp-
toms, two participants in the exposed group reported
PCL scores that were above the clinical cut off (PCL
score >50) versus zero clinical cases in the nonexposed
group. Importantly, the two participants exhibiting
clinical level PTSD symptoms at time 2 did not report
clinical level symptoms during the war at time 1.

CHANGE OVER TIME IN THREAT-RELATED
ATTENTION

Table 1 provides mean response times and standard
deviations related to performance on the dot-probe
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Figure 1. Means of attentional bias, anxiety, PTSD, and depression as a function of time.
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TABLE 1. Mean threat biases and response times in milliseconds and standard deviations in parentheses on the dot-
probe task by exposure group, time, and target probe location

Exposed Nonexposed
Neutral Threat Threat bias Neutral Threat Threat bias
Time 1 601 (110) 607 (126) —6(23) 549 (123) 540 (108) 8 27)
Time 2 636 (137) 627 (138) 8 (23) 539 (92) 528 (85) 11 (14)
Time 1: During the war, Time 2: A year after the war had ended.
A B
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Figure 2. Scatter plots depicting the association between threat bias at time 1 (during the war) and levels of PTSD symptoms (A) and
depression symptoms (B) at time 2 (a year after the war had ended) as a function of exposure.

task by the exposure group, time, and target probe
location. The exposure group-by-time interaction was
not significant, F(1, 30)=145, P=.24 (Fig. 1D).
Nevertheless, the data patterns in each of the two
groups considered alone suggest that future work
examining across-time changes in larger samples might
be informative. As a result, we explored specific
contrasts in each of the two groups, considered alone.
These exploratory analyses revealed a significant
change from threat avoidance under fire to threat
attendance a year later in the exposed group,
#(17)=2.29, P=.04, Cohen’s 4= 0.54, with no change
in threat bias over time in the nonexposed group,
#(13)=0.37, P=.71. In addition, the nonsignificant
trend for a group difference in threat bias during the
acute conflict state, #(30) = —1.61, P=.06, no longer
existed a year later when things were calm, #30)=
—0.39, P=.35. Finally, one may notice numerical
trends in the raw RT data, suggesting that the exposed
group was generally slower than the nonexposed group
and that there was a trend within the exposed group to
be somewhat slower at time 2 relative to time 1 of data
collection. However, an ANOVA on response times
with Time (during the war, a year later) and Probe
Location (neutral, threat) as within subject variables,
and Exposure Group (exposed, nonexposed) as a
between subjects variable indicated that none of the

main effects nor any of the interaction effects were
significant.

THREAT BIAS UNDER STRESS AND POST-
TRAUMATIC SYMPTOMS A YEAR LATER

Figure 2 presents two scatter plots for each of two
symptom clusters in each of the two exposure groups.
Thus, the two figures display relations between threat
bias at time 1 (during the war) and symptoms at time 2
1 year later, both for posttraumatic symptoms (Fig. 2A)
and depressive symptoms (Fig. 2B). As predicted,
higher levels of attentional threat avoidance during
the war (acute stress) correlated negatively with higher
levels of PTSD (PCL) and depression (PHQ-9) symp-
toms a year later in the exposed group, 7s(18) = —.70
and —.51, Ps <.001 and .03, respectively. Nonsignifi-
cant correlations were found for the nonexposed group,
rs(12)=.01 and .19, Ps=.49 and .52, respectively.
Fisher’s 7-to-Z analyses indicate a significant difference
between the two correlation coefficients for post-
traumatic symptoms, Z=2.03, P <.05, and a non-
significant trend for depression symptoms, Z = —1.85,
P =.06.

Of note is the fact that the two participants from the
exposed group who reported clinically significant
PTSD levels at time 2 (PCL scores > 50) also displayed
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the highest levels of attentional threat avoidance in
time 1 during imminent rocket fire. These two
participants did not report PCL scores above the
clinical cut off at time 1. The correlation between
threat bias change and PCL change between time 1 and
time 2 was at a trend level of significance in the exposed
group #(18)=.35, P=.07, and nonsignificant in the
nonexposed group, 7(12) = .23, P=.24.

DISCUSSION

This study revealed changes over time in psycho-
logical symptoms and threat-related attention patterns
as a function of threat imminence. A correlation
between threat bias under acute stress and vulnerability
to PTSD a year later was also found.

A year after the Gaza military clash had ended, the
levels of state anxiety in the exposed group decreased
and were equal to that of participants who were not
exposed. However, depression and PTSD symptoms
remained higher in the exposed relative to the
nonexposed participants. These findings suggest that
while state anxiety is reduced when the immediate
threat is removed, war-related stress inflicts longer
lasting symptoms of depression and PTSD.

War-exposed participants exhibited attentional threat
avoidance under imminent threat of rocket fire, but not
a year after the war had ended. This finding comple-
ments the finding of Wald et al.’s!'!] another longi-
tudinal study, which demonstrated a shift in attention
away from threats during an acute combat-simulation
stressor, relative to a nonstress baseline. Taken
together, both sets of studies document stress-related
changes in attention bias in the context of severe
stress.['?] These results suggest a systematic impact of
acute stress on threat-related vigilance avoidance.
Additional studies are needed to fully unveil the nature
of these cognitive changes and the neurophysiology
supporting them.

In the exposed group, an inverse correlation emerged
between attention bias during the conflict and PTSD
symptoms a year later. The more the attention was
diverted away from threat under stress, the greater the
symptoms of PTSD were a year later. This finding is
consistent with previous studies demonstrating a
correlation between these two variables during stressful
situations.[!112] Avoidance as a prominent symptom of
PTSD is commonly defined as evading of emotions
and cognitions related to the traumatic event.[13-16]
Here, we show that symptomatic manifestations of
avoidance in PTSD may have an attention-related
neurocognitive parallel. Attentional threat avoidance,
during or immediately following a traumatic event,
might interfere with the mental processing of the
encountered stressful situation leading to posttrau-
matic symptoms. This account is in line with the
“network theory” of Foa and Hearst-Tkeda,[?%] suggest-
ing that acute dissociative and avoidance responses in
times of trauma impede activation of fear structures,
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and thereby contributes to the development of chronic
PTSD. That is, cognitive-emotional assimilation of the
trauma may be disrupted at the attention allocation
level resulting in chronic posttraumatic symptoms.

Measuring attention bias immediately after (or even
during) the occurrence of a traumatic event may prove
to be a potent diagnostic tool in predicting future
PTSD. If a discriminant function could be derived to
determine the magnitude of attentional threat avoid-
ance under stress that puts an individual at a significant
and reliable risk for developing PTSD, this could allow
for therapeutic interventions targeting the acute
trauma phase. Such a potential index should be tested
in larger samples and in a variety of traumatic contexts.
Furthermore, recent studies suggest that threat-related
attention bias may be modified through computer-
based attention training dot-probe protocols.[?7-28]
Most randomized control trials indicate that attention
bias modification treatments designed to shift attention
away from threats produces reduced anxiety symptoms
among anxious patients.?-32]1 Such treatments may
also be applicable for patients with Acute Stress
Disorder and PTSD. However, considering the
increase in stress-related and depression symptoms
associated with suppression of attentional threat bias
during imminent threat, it also may be reasonable to
consider training individuals exposed to acute stressors
to shift their attention toward threat. Such attention
modification may reduce the risks for PTSD. This
possibility should be studied carefully before clinical
implementation is attempted.

Interpretation of these findings should be considered
in light of several limitations. First, because this study
was not originally conceived as a longitudinal study and
because subjects were studied during a time of relative
instability in the participating communities, difficulties
arose in accessing all the participants involved in the
first study. As a result, the sample retention rate was
less than ideal. Although no differences were found
among those who participated in this study and those
who did not, alleviating concerns about a priori
differences between the two groups, we nonetheless
have no information on the 1-year follow-up status of
those who were not assessed, thus leaving open the
possibility that dropout was not necessarily random.
Second, in a related fashion, the sample that was
assessed was relatively small, limiting statistical power
on the test of group-by-time interactions. Thus,
although a nonsignificant result did emerge for this
interaction, the observations of time-related changes in
attention biases for the exposed, but not the unexposed
group, suggests the need for larger studies. Finally,
although research has shown that PCL scores correlate
strongly with the clinician-administered PTSD scales
(e.g., CAPS) (Blanchard et al.['7)) and that it provides a
valid and accurate assessment of PTSD severity, we did
not conduct clinical interviews to determine psycho-
pathology. Future studies may wish to include such
formal diagnostic procedures.
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In summary, the results of this study support the
notion that avoidance during a traumatic event may
serve as a risk factor for later PTSD. There is
theoretical controversy about whether debriefing
should be the immediate treatment given to trauma
victims.B33,34 This study indicates that avoidance from
processing threatening information might actually
contribute to the development of psychopathology.
Therefore, it is worth examining if a reduction of
avoidance, not necessarily through a verbal debriefing
but rather through a more subtle neurocognitive
training protocol, such as ABM, may assist in preventing
later PTSD.
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