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Content specificity of attentional biasto threat in Post-Traumatic

Stress Disorder

Highlights
We studied the content-specificity of attentionialslto threat in PTSD patients.
PTSD participants showed a stimulus specific dission in processing emotional stimuli.

PTSD patients show an involuntamgntent-sensitive attentional bias to emotional information.
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Abstract

Background: Attentional bias to affective inforneettiand reduced cognitive control may maintain
the symptoms of post-traumatic stress disorder (B E®d impair cognitive functioning.

However, the role of content specificity of affeetistimuli (e.g., trauma-related, emotional
trauma-unrelated) in the observed attentional &mkcognitive control is less clear, as this has
not been tested simultaneously before. Therefoeeexamined the content-specificity of

attentional bias to threat in PTSD.

Methods: PTSD participants (survivors of a multigtiactory collapse, n = 30) and matched
controls (n = 30) performed an Eriksen Flanker tasiey identified the direction of a centrally
presented target arrow, which was flanked by sévas&-irrelevant distractor arrows pointed to
the same (congruent) or opposite direction (incoegt). Additionally, participants were
presented with a picture of a face (neutral, ennatioor building (neutral = normal, emotional =

collapsed multistory factory) as a task-irreleMaatkground image.

Results: We found that PTSD participants producestadl larger conflict effects and longer
reaction times (RT) to emotional than to neutrahsti relative to their healthy counterparts.
Moreover, PTSD, but not healthy participants shoaiestimulus specific dissociation in
processing emotional stimuli: Emotional faces t#dilonger RTs compared to neutral faces,

while emotional buildings elicited faster responses, comparedddtral buildings.

Conclusions: PTSD patients showantent-sensitive attentional bias to emotional information

and impaired cognitive control.

Keywords: Attentional bias; emotion; reaction time; trauma.
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1. Introduction

Traumatic life-threatening events, such as warfzaeaccidents, or a building collapse often
leave emotional scars and might lead to post-tréoretiess disorder (PTSD). PTSD is an anxiety
disorder characterized by flashbacks and memofiagraumatic event that can significantly
disrupt patients’ executive and attentional proessbor instance, PTSD relative to healthy
controls showed worse performance on the color—8brmop task, which is thought to be a
measure of inhibitory function and executive cohftagarde et al., 2010). With regard to
attentional processes, accumulating evidence sutigeggpeople with PTSD experience an
attentional bias to emotional information. Theyrsde orient their attention toward emotional
stimuli (Morey, et al 2008; Morey, et al 2009; Parthayes, et al 2009; Bremner, 2001; Shin, et al
2001) and have difficulties disengaging their dttanaway from emotional stimuli (Pineles, et al
2007; Pineles, et al 2009, see Clarke et al., 2018 critique of an unwarranted dissociation
between allocation and disengagement of attenti@mxious individuals). As a result, PTSD may
result in an interplay between enhanced “emotiopedtessing networks that serve to enhance
attention towards specific stimuli, and decreagelibitory” networks meant to disengage
attention and redirect it to the task at hand (Afgpet al., 2016). Moreover, evidence showed
that attentional biases may maintain PTSD symptamsgde information processing, and disrupt

cognitive abilities (Weber, 2008).

However, it is not completely clear whether attemaél bias in PTSD varies as a function of
emotional content (i.etrauma-related or trauma-unrelated stimuli). Some studies suggested that
attentional bias in PTSD might be specific to tlaina-related information (Fleurkens et al.,
2011, Ashley et al., 2013). For instance, spedaifierference effects were observed for trauma-

related words in rape victims (Foa et al., 1991ssthay et al., 1992). These findings are in line
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with several cognitive models that emphasize theabprevious experience and memory during

threat processing (Bar-Haim et al., 2007).

Conversely, other studies reported equal attentiotexference by emotion&lauma-unrelated
stimuli (Litz et al., 1996, Vythilingam et al., 200Kimble et al., 2010). For example, Litz et al.
(1996) found that Vietham veterans who sufferechfféT SD showed an emotional Stroop
interference effect for both high-threat militarpnds and high-threat education words in
comparison with low-threat military words and lolarg¢at education words. This finding suggests
a generalized interference by salient affectiveasli, irrespective of content. Furthermore, recent
reviews (Shin and Liberzon 2010; Liberzon and Stg2a008; Francati, et al 2007) and meta-
analyses (Etkin and Wager 2007) demonstrated aagjpeation within the limbic regions of in
PTSD patients (particularly in amygdala and insuldjs implies that PTSD individuals may
show an automatic and content-unspecific attentioiaa to any threatening stimuli (Litz et al.,

1996; Vythilingam et al., 2007; Kimble et al., 2010

Finally, several studies have failed to replichi finding of greater interference for trauma-
related words in PTSD (Freeman and Beck, 2000, i@ewviet al., 2004, Wittekind et al., 2010).
Overall, due to inconsistencies in previous findirte role of attentional bias specificity in
PTSD is poorly understood. In this context, thel gbshe present study was twofold: (i) we
intended to identify the presence of a deficitagmitive control among individuals with PTSD,
and if so, (ii) further examine whether any sucficitemay vary as a function of stimulus type

(trauma-related and emotional trauma-unrelated).
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The PTSD group consisted of the survivors fromRaea Plaza building collap&-itch et al.,
2015) as well as age- and education-matched heatthityols. Importantly, a unique factor of the
current sample is the homogeneity of PTSD grougviBus studies on content-specificity of
attentional bias tested PTSD participants who Heaen exposed to a variety of traumatic events,
and it was also difficult to control for the onséttrauma between participants. Alternatively,
trauma experience in the current PTSD group retatessingle event and, thus, current sample

overcomes this problem.

Participants were presented with an arrow Flardsk (Ridderinkhof et al., 1999) and were asked
to identify whether the centrally presented arroas\ygointing to the left or to the right while
ignoring two adjacent arrows on either side, pamin the same (congruent trial) or in the
opposite direction (incongruent trials). Particifsawere asked to make a decision by pressing
either the right or left button. Most importanttyr fthe purpose of the study, in each trial either a
picture of a face (neutral, emotional) or a buitd{nontrol = intact buildings, collapsed Rana

Plaza) was presented as a background image anihskasrelevant.

Based on the existing evidences, we hypothesizadhSD patients would show larger conflict
effect, compared to the healthy controls (Lagatdd.e2010). We expect a number of possible
outcomes with regard to the influence of traumasgeand non-specific threatening information
on cognitive conflict processing. For example, aoral stimuli might not influence conflict
processing at all, considering that these stinmelieatirely task-irrelevant (Freeman and Beck,
2000, Devineni et al., 2004). It is more likelywever, that both trauma-related and threat-

general stimuli would interfere with cognitive coolt(Litz et al., 1996, Vythilingam et al., 2007,

‘Multistory factory collapse (called Rana Plaza2@13) resulted in over 1,120 deaths and 2,000
causalities. Many victims remain missing.
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Kimble et al., 2010). More specifically, we exp&etuma-specific stimuli to elicit greater
interference effect compared to non-specific theiatg stimuli in PTSD patients (Foa, Feske,
Murdock, Kozak, & Mccarthy, 1991; Bar-Haim, LamyerBamin, Bakermans-Kranenburg, & van

ljizendoorn, 2007).

2. Methods

2.1. Participants

Thirty healthy participants (male = 15, mean ag¥®:5 years, SD = 3) and thirty PTSD patients
who were matched for age and level of educatioa Tsblel; male = 18, mean age = 23 years,
SD = 4) and with normal or corrected-to normalatisparticipated in this study. All participants
were right handed, had normal or corrected-to-nbwusan and were naive with respect to the
purpose of the study. Participants were recruitédeaGonoshasthaya Kendra (Peoples Health
Center), Dhaka, Bangladesh. PTSD was diagnoseedistered clinical psychologists with the
Structured Clinical Interview for DSM-IV (AmericdPsychiatric Association, 2000) and met
DSM-IV diagnostic criteria for post-traumatic stsedisorder. In addition to the clinical interview,
we have also asked participants to fill out a Badgth version of the 22-item Impact of Events
Scale-Revised (IES-R; Weiss and Marmar, 1997) hieamiore, the exclusion criteria included
any neurological or additional psychiatric disosd@re., schizophrenia, epilepsy). Additionally,
we excluded patients who suffered from alcohol depace (1 patient) and who were not able to
remember the traumatic event, as the nature ofiteimory loss was not clear (2 patients). The
patients were non-medicated. All participants sijaeonsent form prior to participation. The

experiment was conducted in accordance with guidslof the Declaration of Helsinki and
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approved by the Ethics Committee of the North Sairfversity, Dhaka, Bangladesh

(NSU/Pharmacy/2015/001).

Table 1: Demographic information of the particigant

Control (n=30) PTSD (n=30
(number) | (%) (number) (%)
Education 1-5 4 13.33 8 26.67
(year) 6-10 16 53.33 18 60.00
>10 10 33.33 4 13.33
Underweight - 5 16.67
BMI status Normal 29 96.67 19 63.33
Overweight 1 3.33 5 16.67
Obese 1 3.33
Rescue time | 0-5 hr 15 50.00
5-10 hr - - 10 33.33
10 hr> 5 16.67
Average hr 12.19
Blood Systolic (mmHQ) 118 + 2.0% 112.33 + 2.07
Pressure* Diastolic (mmHQ) 79 £1.87 72.67 +1.59
Mean Arterial Pressure | 91 £ 1.93 85.89 £ 1.67
(mmHg)
Pulse 72 71.43 +0.6]
Smoking Yes 5 16.67 6 20.00
condition No 25 83.33 24 80.00

*Indicates value in mean+SD

2.2. Simulus material

Stimuli consisted of pictures of human faces (mi@male) and buildings. The faces could either
be neutral (neutral condition) or emotionally nega{negative condition). The buildings could
also be neutrahprmal buildings) or emotional (pictures of the collapsed Rana®lakhe

pictures of faces and neutral buildings were tdkem the Lifespan Database of Adult Facial

Stimuli and House stimuli of the University of Dasdl (Lang, 2008).

2.3Design and Tasks
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Experiment was split into four blocks with 52 pies/trials each (26 emotional and 26 neutral,
half were congruent and the other half incongruprésented in a pseudo-randomized order.

Overall, there were 208 trials and testing tookrapionately 45 minutes per participant.

Each trial contained a target arrow that was pteskin the centre either pointing to the right or
to the left. Additionally, two task-irrelevant flker arrows were presented to the right and to the
left side of the central target arrow. These flardeeows either pointed in the same direction as
the central target arrow (congruent trials) orhie bpposite direction (incongruent trials). The
Flanker stimulus subtended visual angles 6.2922°2(11 cm x 4 cm). In each trial, there was
also a task-irrelevant picture presented in thé&dpratind of the centrally presented Flanker task.
The picture stimulus subtended visual angles 1x8&01° (19 cm x 14 cm) and remained on the
screen as long as the flanker stimuli. Participamse instructed to report whether the central
target arrow was pointing to the left (left-handtbn) or to the right (right-hand button) and to

ignore task-irrelevant flankers and backgrounduypes.

2.3. Procedure

Participants were seated in a dimly lit room almng metre from a computer screen. Each trial
started with a fixation cross on a blank computeean for 200 ms (see Figure 1). Subsequently,
experimental trials were presented for 1500 mspamticipants had to respond as soon as
possible. An inter-stimulus interval (ITI) of 2000250, 1500, 1750, and 2000 ms was used
randomly before the onset of the next trial. Thetyes and flankers were delivered to the

computer screen using the PsychoPy stimulus pesemsoftware (Peirce, 2007).
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Stimuli (1500 ms) Feedback

Fixation (200 ms)

Figure 1. Example of a Trial Sequence. First, participdixated on the fixation point for 200 ms,
then a stimuli was presented for 1500 ms. Feedwaskimmediately displayed on the basis of
response as “correct,” “incorrect, ” or, if pargiants took longer than 1500 ms to respond, “too

slow.”

2.4. Data analysis

RTs exceeding 2.5 standard deviations from the meaa excluded from analysis as well as
error trials. This outlier procedure resulted iclesion of < 4 % of all trials. Subsequently, the
values were submitted to a repeated-measures AN&iAdependent variables with the factors:
Valence (2 levels: emotional, neutral), Stimulysety? levels: faces, houses), and Congruence (2
levels: congruent, incongruent). The group (PTSidtol) was a between-subjects factor. The
results are expressed as a mean * standard etiteg nfean (SEM). If thp-value was less than

0.05, we rejected the null hypothesis.

3. Reaults

10
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3.1. Reactiontime(RT)

We observed a three-way interaction of Group x Nedex Stimulus type (F(1, 58) = 12.6%

0.01,7=0.179) and resolved this interaction by groupe Triteraction of Valence x Stimulus

type was not significant in healthy controls (p.%;0rigure 2, right). In contrast, PTSD group
showed a significant two-way interaction of Valenxc8timulus type (Figure 2, left; F(1, 29) =

12.53,p < 0.01,72=0.302). We further resolved this interaction tlénce. Pictures of

buildings produced overall longer reaction timespared to pictures of faces, and this effect was

larger for the neutral stimuli (F(1, 29) = 19.@9 0.01,,2= 0.397) than the emotional stimuli

(F(1, 29) = 10.78p < 0.01,72= 0.271).

1000+ PTSD (n=30) 1000+ Control (n=30)
*

— 900 * = 900 [J Neutral
& -+ ) Emotional
g 800 2 800
B =
=
£ 7001 £ 700-
~ 600 & 600-

500 T 500 I I T

Face Building Building

Figure 2. Reaction Time (milliseconds) data for face anddind/emotional and neutral
conditions in PTSD and healthy contrdsita presented as mean + SEM. In PTSD group,
emotionalfaces produced longer RTs compared to neutral fapes(.01), while emotional
buildings resulted in shorter RTs compared to normal bugslip < 0.01). This interaction was
not significant in the control group & 0.5).

We further resolved the Valence x Stimulus typerattion by stimulus type and found a

stimulus-specific dissociation in PTSD patients:diionalfaces produced longer RTs compared

11
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to neutral faces F(1, 29) = 7.32< 0.02,73= 0.197), while emotiondjuildings resulted in
shorter RTs compared to normal buildings F(1, 22)199,p < 0.01,>= 0.293). Importantly,
the Valence x Stimulus type interaction was notisicant (F(1, 29) = 0.3 > 0.5,7;= 0.012)

for the control group.

We also observed an interaction of Congruence xi®(6(1, 58) = 5.18) < 0.05,72= 0.082).

The conflict effect was larger for PTSD patients (8s, SD = 10.3 ms; F(1, 29) = 106.pXk

0.0001,,;= 0.786) compared to the healthy control (62 ms=8D17 ms; F(1, 29) = 152.74<
0.001,,2=0.840). We also found an interaction of Stimuyee x Group (Figure 2; F(1, 58) =
17.77,p<0.001,; 5= 0.235), and resolved this interaction by groupe Main effect of Stimulus

type was significant for the PTSD patients: Picsusébuildings elicited longer RTs compared to

pictures of faces (F(1, 29) = 21.26< 0.001,2 = 0.423). This effect was not significant for
healthy controls (F(1, 29) = 0.457> 0.5, 75= 0.016). Additionally, the Valence x Group
interaction was significant (F(1, 58) = 6.4 0.02,,7 = 0.107). The main effect of Valence was

significant in PTSD patients: Emotional comparedéeatral stimuli produced overall longer RTs

(F(1, 29) = 3.98p < 0.05,2= 0.121). This effect was not significant for hagltontrols (F(1,

29) = 2.99p>0.9,72= 0.094).

12
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Figure 3. A. Reaction time for congruent and incongruent tii@BTSD and healthy control8.
Reaction time for face and building stimuli in PT&Bd healthy controls. Data presented as mean
+ SEM. Pictures of buildings resulted in longer Rdsnpared to pictures of faces in PTSD
patients p < 0.01), but not in healthy controls ¥ 0.2). * indicates p value is less than 0.05

3.2. Errorrate

We observed a significant main effect of Congruehusongruent trials produced more errors

compared to congruent trials (F(1, 58) = 5589,0.001,7;= 0.488). No other significant main

effects or interactions were observed, with thgdat F and smallest p values reported (all p’'s >

0.1).

13
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Congruent Incongruent

Figure4. Error rate for congruent and incongruent conditiddeta presented as mean + SEM.
Incongruent trials resulted in more errors compaoecbngruent trialsp(< 0.01). * indicates p
value of less than 0.05

4. Discussion

The present study tested the role of trauma-rekateldemotional trauma-unrelated stimuli in the
cognitive conflict processing in patient with thesptraumatic stress disorder (PTSD). We used
an arrow Flanker task and presented emotional enttal stimuli as background images. In line
with previous findings, PTSD patients produced eerall larger conflict effect in comparison to
the control group (Lagarde et al., 2010). In additemotional, compared to neutral stimuli
expectedly elicited overall longer RTs in PTSD eats (Morey, et al 2009; Pannu Hayes, et al
2009), but not in healthy controls. Furthermoretymes of buildings produced overall longer
reaction times, compared to pictures of facesphly for PTSD patients. Interestingly, in the
PTSD patients, we found a stimulus-specific disstoan: Emotionafaces produced longer RTs
compared to neutral faces, while emotional (i.ellapsed)uildings resulted in shorter RTs

compared to neutral (i.e., intact) buildings.

14
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PTSD patients experience extreme trauma relatéesissand often physical injury. Acute stress
seems to disrupt functioning in the conflict-semsibrain area, the anterior cingulate cortex
(ACC). For instance, PTSD patients were shown t@lzareduced ACC volume in comparison to
the healthy controls (Abe et al., 2006, Karl et 2006). Furthermore, studies showed greater
ventral ACC activation (Morey et al., 2009, Wereeal., 2009) and dorsal ACC activation in
PTSD (Felmingham et al., 2009, Shin et al., 20lt13. possible that trauma-related alterations in
the ACC functioning may lead to the reduced cogeitiontrol in PTSD patients observed in the
current study, which is consistent with previousigts (Johnsen et al., 2011). However, whether
impeded executive functions in PTSD represent g&pigting vulnerability to PTSD or develop
as a consequence of the disorder (Gilbertson,&2G02), remains unknown. In this context,
further studies are necessary to measure exeadieol in PTSD (e.g., soldiers prior to and

after deployment to combat zones).

We observed that PTSD patients respond slower wieehackground stimuli are emotional
images (i.e., negative facial expressions, colldfmeldings) compared to neutral images. This
also accords with previous findings that showedh lsmhotional trauma-unrelated stimuli (Ashley
et al., 2013) and trauma-related stimuli (Ashleglet2013; Kimble et al., 2010) prolong RTs in
PTSD. Traumatic experience enhances brain regi@isate responsible for regulating emotional
responses, for example, the ventromedial preframdex (Koenigs and Grafman, 2009), and also
leads to amygdala hypersensitivity (van den Heaval., 2005). A possible explanation is that
PTSD patients have a general and content-unspatiéntional bias to threatening information.
Similarly, Eysenck and colleagues (2007) develap#tkory of attentional control, which posits
that anxiety disrupts two central executive furresioinhibition and shifting. In other words,

highly anxious individuals experience difficultisinhibit or regulate dominant or automatic

15
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responses (Cisler et al., 2010). On the other heamdety is also able to potentiate shifting of
attention, that is, anxiety expedites the degreeftich attention is shifted from one task to

another (Cisler et al., 2010).

Attentional bias has been previously observednaraber of tasks, suggesting that this
phenomenon is not simply an artifact of a particabgperimental procedure. Previous studies
employed a modified Stroop task (see Bar-Haim.e2807), dot probe task (Bar-Haim et al.,
2007; MacLeod et al., 1986), visual search (Rirtcid.e 2003) and spatial cueing tasks (Cisler et
al., 2009). However, to our knowledge, this isfih& study to examine cognitive control and
content-specificity of attentional bias using idealt experimental procedure. In short, we have
tested the impact of attentional bias, when ittbasompete with a different demanding cognitive

task (i.e., Flanker).

It is unclear to what degree the threat detecti@haitentional control mechanisms are related? It
has long been debated whether availability of dognattentional resources is necessary to
observe an attentional bias to threat. In thisngeghe automatic processing account postulated
that processing is capacity free and occurs witirdant, control, or awareness (Cisler et al.,
2010). For instance, attentional bias was showmiasked stimuli that were presented below the
conscious level of participants (Bar-Haim et ab02; Mogg et al., 1993). Whalen and colleagues
(1998) found greater activation of the amygdalmésked images of fearful relative to neutral
eyes, suggesting that amygdala may respond autmaihatio threat-relevant features.
Alternatively, strategic processing account arghas processing is intentional, controllable,
capacity limited and dependent on awareness. Btarine, attentional bias occurs specifically in
participants who show lower levels of cognitive woh(Lonigan & Vasey, 2009). Furthermore,

automatic activation of amygdala towards threatilsdependent on availability of attentional

16
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resources (Pessoa et al., 2005), which impliestiineat detection mechanism does not operate
completely automatically. Our current findings sdenfavor more the first automatic model. We
show content-specific attentional bias that is lateel to cognitive capacities. More specifically,
participants showed a similar bias effect bothangruent Flanker trials (where capacities of
cognitive control are high and the task is easy)iarthe incongruent trials (capacity is low, task
is difficult). Importantly, both groups of parti@pts showed overall inhibited performance on
incongruent than congruent trials, suggestingiti@ingruent trials were more demanding and
occupied some portion of cognitive resources. #$® possible, however, that the cognitive task
was not demanding enough to influence attentioizal. I herefore, future studies may use a
staircase procedure and manipulate cognitive loaest the role of cognitive resources in

attentional bias to threat (Van Dillen & Koole, 200

Unlike PTSD, healthy volunteers did not show ariluence of emotion on conflict processing.
These results are inconsistent with previous regbet task-irrelevant emotions slow RTs in
younger adults (Zinchenko et al., 2015) and inhgbitflict processing (Blair et al., 2007).
Possibly, as the Flanker task was not demandimgr(eate ~ 2%), performance was already at
ceiling, and emotional stimuli were unable to iefhge conflict processing in the control group. In
line with this hypothesis, task difficulty has beshtown to modulate the impact of emotional
distracters on neural responses in the brain regiesponsible for cognitive and executive

control, as well as in the Amygdala (Jasinska .etéll12).

We also observed a stimulus-specific dissociatiotié processing of emotional stimuli which
was limited to PTSD group. Emotional faces elicipedlonged RTs compared to neutral faces,
while trauma-related threatening (i.e., collapdmdddings elicited faster responses compared to

control stimuli (i.e., intact buildings). Both tnaa-related and emotional (e.g., threatening)

17
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trauma-unrelated stimuli draw attention away fréwa task and prolong reaction times (Ohman et
al., 2001, Pine et al., 2005; Sveen et al., 20@8ljdumier, 2005). However, it seems that some
compensation mechanism is activated that allewsional trauma-related information to be
disengaged faster, relativerteutral trauma-related information. Importantly, the observ
attentional bias toward and away from the two-typiethreat stimuli is congruent with some of
the most common PTSD symptoms: hypervigilance ao@lance/dissociation (Naim et al.,
2015). In a similar vein, previous studies reporegtier mixed results on attentional bias in
PTSD. Several studies observed an attentionakdeerd threat (Jenkins et al., 2000), while
others showed attentional bias away from threaidWhal., 2011; but see Clarke et al., 2013 for
a critical evaluation of these findings). Furthermstudies reported an increased bias variability
in PTSD, i.e., greater attentional fluctuationgmdating towards and away from threat within a
single experiment (Naim et al., 2015). Possiblg, abserved variability in PTSD may at least
partially come from the content-specificity of stilinused to test the effect. Based on the current
findings, trauma-related stimuli would result ister suppression of threat stimuli and shorter
RTs, while trauma-unrelated context would resulirininhibited suppression and, thus, longer

RTs.

Additionally, observing threatening trauma-relatelétive to -unrelated information may activate
valence-specific mechanisms of cognitive contral sittimulus processing (Ochsner et al., 2009;
Soutschek & Schubert, 2013; Zinchenko et al., 2@ikchenko et al., 2017). More specifically,
cognitive conflict is resolved by amplified processof the target stimulus (Egner & Hirsch,
2005), while emotional conflict processing seemfatidlitate inhibition of the non-target affective
distractors (Etkin et al., 2006). Possibly, traurakated stimuli activate the emotional conflict

system that results in facilitated suppressiorhesé stimuli and thus speeded responses on such
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trials. Alternatively, trauma-unrelated threatensatignuli slow down the speed of processing,
possibly due impaired functioning of the amygdal®TSD (Anderson & Phelps, 2001; Ohman

& Wiens, 2004). In line with this hypothesis, Ciséad colleagues (2010) suggested that
attentional control and emotion regulation stragegippear to both modulate attentional biases,
although the underlying mechanism of these prosassg be different. Attentional control is a
regulatory ability, that is, people with highereaitional control can disengage attention from
threatening stimuli. In contrast, emotion regulatioay reflect an individual strategy for coping
with negative emotions (Cisler et al., 2010; Grd€98a). Therefore, PTSD patients may develop
a certain strategy to avoid threatening stimult Hra strongly associated with their specific

trauma.

A recent meta-analysis tested for content spetyfafi attentional bias to threat, controlling for
the type of anxiety disorder (e.g., PTSD, SAD; Rermp-Hight, Naim, Bakermans-Kranenburg,
van ljzendoorn, & Bar-Haim, 2015). After reviewiB@ samples from 29 articles (N = 866), the
authors concluded that the corresponding trauneaaet stimuli attract stronger attention in
PTSD, social-anxiety and other anxiety disordeesg&min-Hight et al., 2015) when compared to
trauma-unrelated threat stimuli. The authors algmgested that patients with anxiety disorders
may have their attentional system biased in a cosfgecific way. Furthermore, neuroimaging
studies observed a greater activation in the adrdjpecific ventral prefrontal cortex (vPFC) when
performing a cognitive task with trauma-relate@amparison to trauma-unrelated stimuli (Wager
et al., 2008). We also tested whether trauma-ratemad —irrelevant threatening stimuli are able
to bias attention and cognitive control when coraddo neutral stimuli of a same category. This
was achieved by presenting negative and neutral faxpressions, as well as trauma-related

threatening stimuli (collapsed buildings) and cohstimuli (intact buildings). Our results provide
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further evidence that content-specificity of theetit-related bias in PTSD is not only defined by
the strength of the attentional bias, but possaltsy by differences in cognitive and attentional
mechanisms underlying these processes. It seemgrdwessing of trauma-related information
has a unique cognitive pattern when compared ter@&mnotional but trauma-unrelated stimuli in

PTSD.

Understanding cognitive mechanisms of attentiored m PTSD is particularly important

because it may facilitate the development of thetratfective psychotherapeutic interventions
(Steenkamp et al., 2015). For instance, threataglattentional bias in anxiety has been
addressed previously with the help of AttentiondB\odification Treatment (ABMT). ABMT

was designed to reduce anxiety through therapehbéinges in the threat-related attention

patterns. Meta-analyses of this technique showadl4oimedium effect sizes for anxiety

reduction (Beard et al., 2012). One of the factbas could be causing the moderate effect sizes of
ABMT could be the nature and content-specificityred stimuli used for attention training.
Therefore, further research is needed to test vehéitie content-specificity of stimuli may

influence efficiency of the ABMT (however, see SoHeet al., 2013; Schoorl et al., 2014 for

opposite findings).

The following limitations of the current researdtosld be noted. PTSD patients might have
perceived trauma-related control stimuli (intaciidings) as emotional, as we have observed
overall increased RTs for buildings in comparisoffeces. In contrast to the collapsed building,
an intact construction may still collapse and nieyréfore induce participants’ idiosyncratic
anxiety reaction. Therefore, further studies amessary to control for the level of arousal
produced by different stimuli, and, possibly, deyemore appropriate trauma-related control

stimuli for PTSD participants.
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To summarize, the current study used an arrow #atdsk to address the question of content-
specific attentional bias and its influence on d¢twgm conflict processing in PTSD. We found that
PTSD, compared to healthy participants, producegktaconflict effects as well as longer RTs to
emotional compared to neutral stimuli. ImportanBy,SD showed a stimulus specific dissociation
in processing of emotional stimuli: Emotional faedisited longer RTs compared to neutral faces,
while emotional buildings elicited faster responsesipared to neutral buildings. We suggest that
although PTSD patients develop an overall atteatibras to emotional information, the

mechanism of this bias seems to differ in a corgeetific manner.
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