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Abstract

Counterterrorism strategies rely ahe assumption that it is possible to increase threat
GHWHFWLRQ E\ SURYLGLQJ H[SOLFLW YHUEDO LQVWUXFWLR
objects and hostile behaviours in their environtnBevertheless, whether verbal cues can be

used to enhance threat detection performancker laboratory conditions currently

unclear.In Experiment 1, tsident participants were required to detect a picture of a dangerous

or neutral object embeddedthin a visual search display on the basis of an emotional
VWUDWHJ\ 3LV LW GDQJHURXV"" RU D VHPDQWLF VWUDWHJ
threat superiority effect that was enhanced by the emotional gsaich strategyn

Experiment2, whilst trainee police officers displayed a greater threat superiority effect than

student controls, both groups benefitted from performing the task under the emotional than
semantic visual search strategy. Manipulating situational threat (éngisvs low) in the

experimental instructions had no effect on visual search performance. The current findings

provide new support for the languaggcontext hypothesisThey are also consistent wih
dualprocessingccountof threat detection involving a veally mediated route in working

memory and the deployment of’sualtemplate developed as a functiontmaining

Keywords:threat detection, langua@econtext, dangerous objects, visual search, policing
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Is it dangerous? The role of an emotionabisual search strategy and threat

relevant training in the detection of guns and knives

Terrorism has evolved in recent times, with crowded places such as social and retail
venues, tourist sites and transport networks (rail, road and airport) remairaticpative
targetfor international terrorist groug®lational Counter Terrorism Security Offid¢CTSO,
2017). The threat level for the UK from international terronsrset by the Joint Terrorism
Analysis Centre (JTAC) to provide the public with a broad indication of the likelihood of a
terrorist attack, which ranges from LOW (an attack is unlikely) to CRITICAL (an attack is
expected imminentlyKeeping the generaluplic informed about potential dangers is a
widespread communication strategy that can take on many fBangistancethe Vigipirate
system adopted in Franoglies on colour codes ranging from WhiMo danger}o Scarlet
(Definite threat / prevent maj attack)to convey the significance of differelgvels of
terroristrelated activity Whilst many different factors are taken into account when reaching
a judgment on the appropriate threat level, most communication strategies encourage the
public to bevigilant of their surrandings, even in instances whée threat level has been
lowered from CRTICAL to SEVERE @n attack is highly likely). Thugngaging irvigilant
behaviour, particularly in crowded pladeghought tgplay an essential role in ggfuarding

the public against potential threats.

In the U.K, ®me recent initiatives to increase public vigilance levels incRrdgect
Griffin and the36 HH ,W 6D\ ,W 6 R Dawered by Féirnedmlicé @dvisors,
Project Griffinprovides training to local businesses and organizatiom®warbest to reduce
and respond tthe most likely types of terrorist activitigfey instancadentifying and
respnding to suspicious behavigur responding to firearms and weapons attacks (8IG,T
2016).Likewiseg, for the millions of passengers across England, Scotland and Wales, a new

nationwideposter and security announcemeainpaign has been launched by British
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TransportPoliceto help build a more vigilant rail network via regular remindévsR 36 HH , W
6D\ W 6RUMAHGDWLRQDO 2@Ee)ThMéhEcxitddgsWeareporing of any

unusual item or activity to members of rail staff and British Transport Police personnel.
These are two examples of tmanyexistingprogrammes aiming to reduce the likelihood of

terrorist attacks by relying on individudgbility to detect threat.

These strategies therefore rely on the assumption that it is possible to increase threat
detection by providing explicit verbal instructions to pay attention to dangerous and
suspicious behaviours and objects in our environménidence from the experimeal
psychology laboratory shathat people are generally quite good at detecting threat in a
range of different visual contexts.g., Blanchette, 2006; Damjanovic, Pinkham, Clarke &
Phillips, 2014; Fox et al., 2000; Hansen & Hansen, 1988; Ohman, Fligst&ves, 2001;
Pinkham, Griffin, Baron, Sasson, & Gur, 201B8pwever whether verbal cues can be used to
enhance threat detection performaagen furtheis currently uncleann the present
researchye extend the work on threat detection in a novedation by showing that
processing strategies based on emotional ratheistraantic verbal cues influenttee

detection of dangerousbjects.

Specific task demand KDW HTXLS WKH SDUWLFLSDQW ZLWK NQF
attributes can generate tdpwn activation prioritizingattention tacertainobjects in the
visual search dispja For example, verballgueingparticipantson a triatby-trial basis to
attend W R dvi¢htdtipn] R U p RIRn@rRignof §he visual search displdacilitates
responséimes totargetsassociated with theue(e.g., Muller, Reimann & Krummenacher,
2003).Likewise, visual search performance can be adjusted as a function ofritte sea
strategy prompted by the experimental instructions. Participants who receive instriactions
DGRSW D SDVVLYH DSSURDFK LQ ZKLFK WKH\ DOORZ WKH G

their mindare faster to detect a target than participantsavlonstructedo actively search
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for the discrepant item and deliberately directheir attention to determine their response
(e.g.,. Lleras & von Mehlenen, 2004Smilek, Dixon & Merikle, 2006Smilek, Enns,
Eastwood & Merikle, 2006 Together, theseesults provide evidence that verbal cues can

influencevisual spatiahttention.

Whilst such studies have demonstrated the potential influence of verbal cues on visual
search generally, this has rarely been investigated for threat detection spec8toallyi
WKDW VLJQDO WKUHDW WR RQHYV SK\VLFDO VDIHW\ VXFK D
facial expressions can readily draw attention in a visual search display (e.g., Blanchette,
2006; Damjanoviet al, 2014;Fox et al., 2000Hansen &Hansen, 1988; iman et al.
2001; Pinkhanet al.,2010), referred to in the literature as the threat superiority effect (TSE;
Fox & Damjanovic, 2006)f verbal cues can shape the perceptual salience of basic object
properties in visual search tagksg.,Muller et al, 2003;0livers, 2011 TheeuwesReimann,
& Mortier, 2007 thenactively engaging participants to use an emotional processing strategy
may intensifythe salience of threatening items and facilitate their detedtideed, a
growing body of literaturehows how words serve to sharpen the visual representétioa
stimulus (e.g., Lupyan, 2012; Lupyan & Clark, 2015) andordingto thelanguageas
context hypothesiamotion words in particulaczan produce a strongpact on emotion
perception judgmenisee Barrett, 2009; Barrett, Lindquist, & Gendron, 2007; Barrett,
Mesquita, & Gendron, 2011; Doyle & Lindqui2)18 Fugate & Barett, 2014; Fugate,
Gendron, Nakashima & Barrett, 2QXGendron, Lindquist, Barsalou & Barrett, 2012,
Lindquist,2017 Lindquist & Gendron, 2013; Russell, 1998dr instance, @rticipants
primed with an emotiomelated word (e.gjpyous compared with a control word) are
quicker to select the correctemoo ZRUG H J 3KDSS\" WR ODEHO D VPLC
Young, 2005, Experiment 2Emotion words caalsoaffect perceptual memory judgments

E\ ELDVLQJ SDUWLFLSDQWVY UHVSRQVHVY WRZDUGV VHOHFW



EMOTIONAL VISUAL SEARCH STRATEG/ AND TRAINING 6

(e.g., Fugatet d., 2017), whilst verbal interference at encoding eliminates categorical
perception for emotional faces (e.g., Roberson & Davidoff, 2000; Roberson, Damjanovic &

Pilling, 2007; Roberson, Damjanovic & Kikutani, 2010).

This languagaascontext hypothesigresents an important instance of perceiver
based influencen the task demandsmderpinningemotion perceptiarMore often than not,
in visual search tasks, participants are not explicitly primed with regards to the types of
targety(threat/neutraljheywill be exposed tanstead they are often instructed to decide
whether all the items belong to the same category or whether one is dittefeart referred
to in the literature as discrepasttimulus search (e.g., Horstmann, 200#us, selecting a
suitable search strategy, or attentional set, to locate the target tends to depdifly over
the course of the experimental trigdsg.,Leber, Kawahara & Gabari, 29; ghman,Juth, &
Lundgvist, 2010). In the current work, we proptsénduce the languaeges-context
hypothesis byctively encouraging participants to progése targets by focusing on its
emotional or emantic propertie€€mbedding the languagescontext hypothesis in this
XQLTXH ZD\ PHDQV W K D Wal SdD & \Weéyrchars/@ their fhréat\devddtionidsik
is explicitly primed This manipulation also enables us to determine whether verbal
strategies, such as the ones used in the public safety campaigns aimed to increase vigilance,

are likely to be effectie at increasing threat detection (e.g., NCTSO, 2016).

Another perceivebasednfluence that is likely to play an important role in threat
detection is the emotional state of the obseiver.example, individuals with generalized
social phobiarefaster to deteangry face target®(g.,GilboaSchehtman, Foa, & Amir,
1999) as arendividuals with high levels of selleported traianxiety €.g.,Byrne &
Eysenck, 1995)Patients with schizophrenia display a TSE for 1smeial threats, such as
sn&es, but not for social stimuli such as angry facelative to healthy contro(®.g.,

Pinkham et al., 2014%imilarly, and particularly relevant to threat detection, individuals
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suffering from PTSD show an attentional bias towards threatening stpatticularly those
related to the trauma (Cislet al.,2011).Likewise nonclinical samples exposed to trauma
also show an attentional bias towards trawglated stimuli (Caparos & Blanchette, 2014)
whilst individual variation in cognitive reappraisal and emotion regulation stratgigigsn
important role irthe time spent attending to threatevant informatior{e.g., Bardeen &

Daniel, 2017).Also of interest to threat detection performance, but soraediktinct from
threatbased visual search taskghe shooter bias paradigm (Baumann & DeSteno, 2010).
Here, participants vieweveral different urban and suburban scenes (e.g., park, train,station
etc.) and have to decide whether a target individgsi&blding a gun or a neutral object (e.qg.,
camera, wallet, etc.,) by means of a key press (Baumann & DeSteno, 2010) or by pulling the
trigger (or refraining from doing so on neutral object trials) on a realistic, wireless gun
controller (e.g., Wormwaay, Lynn, Feldman Barrett & Quigley, 20L6articipants who were
instructed tavrite about an angry memopyior to participating in the shooter bias paradigm
were more likelya misidentify a neutral objeets a gun than vice ver@aumann &

DeSteno, 2010)hile participants who were asked to write about their daily rouwimagbout
ahappy or other negative event (e.g., sadness or disgustdtdiémonstrate a significant
difference in the types of misidentification errors made. Thes;eiving the presee or

absence of a gun isfluencedby the specific emotional state of the observer; anger increases

false alarmsn threat detection, whilst other negative emotions do not.

Anotherperceiverbaseddimension that may affect threat detection is traiming
expertisgle.g., Damjanovic et al., 2014)ur past expriences, stored as memoriesild
expectations and forecast where interesting or relevant events will unfold. Attentional
orienting based on loAgrm memory is essential for targeting behavlgnalevant objects
or events embedded in complex environments and therefore for optimizing our perception

and actior(e.g., Summerfield,epsien,Gitelman, Mesulam & Nobr&006).For instance,
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experienced crowd control officers showed enhanced detexftibneatening faces over their
trainee and control counteyis (Damjanovic et al., 2014), whilst searching for dangerous
weaponr a visual target preceded by a threatening verbakdugrovedin both trainees
and experienced officers wheoth groups arencouraged to adopt an emotional processing
strategy [BLINDED]; Williot & Blanchette,2018. Together, these findings illustrate how
threat detection can improve as a function of expertise and hovdigeetled factors can help

policing piofessionals detect threateniolgjeds.

In the present research, we investightsethreeperceiverbased influenceon threa
detection using the visual seateisk:the languag@scontext hypothesjshe emotional state
of the observefvia selfreported measures of anxiety, paranoia, trauma and cognitive
emotion regulatiopandthreatrelevanttraining Given that embedding emotional processing
strategies has been shown to enhance threat detection within a policing context
([BLINDED]), it is currently unclear whether the benefits of this strategy can also extend to
individuals with no policing experience. This is an important issue to adgivessthat
public awarenessampaignsre developed to kes accessible as possikleespective of the
occupational background of the obserdes.such, Experiment buildson the threat
detectiontaskdesigned by Blanchette (200&)d more recentliBLINDED] by recruiting
and testing University student participanishout anyformal threat detectiotraining
Participantswill be required to make sardfferent judgements in response to viewing a 3 X
3 matrix display consisting of nesocial stimuli.On target presentL H HGLiAHUHQW
participants will be presented widnegatively valenced object (i.e., a gun or a knife) or a
valenceneutral object (i.ewatering gun or penagainst a&onstanbackground ofralence
neutral distractors (i.eshelf brackets or spooynsn one experimental blockach matrix will
EH IROORZHG E\ WKH TXHVWLRQ 3litWillb&/follolved biaeR X V"~ DQG |

TXHVWLRQ 3L VThisguesorRr&disHd-tié target in the matrix just presented,
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for each block of experimental trials participawi$ either be primed with an emotional (i.e.,

SLV LW GDQJHURXYUE LRH D3NVWH R NRBReiRoEM iR sual search

task.In line with > %/, 1" (' {#n@ngs, we hypothesized thaiarticipants would display an
RYHUDOO 76( \LHOGLQJ VLIJQLILFDQWO\ IDV&nhgaguiVSRQVH
or a knife than avatering gun or penThe languagascontext hypothesis would predict that
encouragingarticipantso adopt a emotional processing strategy by responding to an

emotional verbalcueL H 3LV LW ®ddIQdriHanéeXxheé perceptual salience of

threatrelevant targest resulting in dargerTSE tharresponding t@ semantic verbal cue

LH 3LV LWDQ REMHFW"

In Experiment 2, we applgur threat detection task to the areahoéatrelevant
experience and trainin@pecifically, we recruited a group of police trainees who were
enrolled on thenitial Police Learning and Developmdatogramme (IPLDR)n England
and Wales, IPLDP students are continuously trained and assessed to develop their threat
awareness skills in line with the National Decision Model (College of Policing, 2013). This
involves learning not only how to identify waans such as knives and guns, but also how to
increase their vigilance for seemingly neutral objects such as keys, coins and credit cards,
which can be readily converted into a stabbing, throwing or slashing weapon by the assailant.
7TKXV ,3/'3 V¥pe@dicedvMdarning on the job to manage conflict in a policing
context is likely to equip them with richer representations of the affective properties of visual
objects in their environment (e.g., Barrett, 2017; Lebrecht, Bar, Barrett & Tarr, 20itR)ere
to students without specialized and accredited threat training experience. In the current work,
we compared threat detectigerformance of oupolice traineesvith a control group
consisting of studentsithout IPLDP trainingrecruitedfrom stancrd University
programmesWe predictedhatthe poice trainee group wouldisplay a larger TSE than the

control group.
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To ground our visual search task to a policing context even funthiEkperiment 2
both groupsvereinstructed to approach tinevisual search performance under different
situational threalevelinstructionsadapted fronthe National Decision Model (College of
Policing, 2013)If both groups are able to maintain these broader instructions in working
memory(e.g.,Smilek et al.2006; Smilek, Ennst al., 2006}and this subsequently impacts
on task performanoee predict that heightened levels of situational threat would resalt in
larger threat superiority effect relative to reduced levels of situational thireatmportant
manipulationin the desigiwould enable us to understand some of the potential constraints of
these strategic influences on working memory in terms of whether they can operate at both a
broad(i.e., situational threat levefind proximal level L H W1 IG\D Q J tefdHe xask' &t
hand(see also Greenaway, Kalokerinos & Williams, 2018 for a detailed discussion on the
role of situational factors in emotion process&sjch comparisons and their potential
interactions will not only make an importahtoretical advance dhe role of language
mediated togdown control on visual sear¢h.g.,Huettig, Olivers & Hartsuiker, 2011
Olivers, 2011), but also raise important practical insightsthidcommunicative

effectiveness gpublic safeguarding camiggs

Finally, although theres strong evidence in the literature that tineeat superiority
effect correlates with range of selfeport measurespuch that negative affective staliée
anxietycorrelate with enhanced threat detection (8grne & Eysenck, 199K it is currently
unclear whether such correlations extend to stimuli of asoeral nature or to visual search
tasks that actively manipulate the type of information processing strategies available to
participants. Indeed, recent research from a policomgexthints atvery little modulation if
at all between selfeported levels of anxiety, depression and trauma in the thegattion of
dangerous objects [BLINDEDDur final aim was to establish the consistericjhese

results in both controls amblice traineesnd under different types of processing strategies.
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1 Experiment1

1.1 Method

1.1.1 Ethics statement

The participants provided written consent to procedures approved by the ethics
committee of the Un'y HUVLW\JV 3VI\FKRORJ\ 'todieasdiddDFONthBIQ G ZHUF

participation.

1.1.2 Participants

A total of 29 participants were recruited for the study, from which 24 contributed data to the
analysis (se®esign & Analysissection for exclusion details). The participafietmale = 22,
male = 2; Minage = ®, Min = 18; Max =55)werestudents recruiteffom the Unversity

campusTable 1 shows thquestionnaire data for thoparticipants who contributed data.

1.1.3 Stimuli and apparatus

Visual search task presentation and data collection were conducted with an Intel Core
PC desktop computer with a 2:&3Hz processor on a standard screen (34.0 cm X 27.2 cm). A

refresh rate of 60Hz and a resolution of 640 X 480 were us@dnte software dlivered
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stimuli and recorded responses and reaction times (RTs). Manual responses to the visual search

WDVN ZHUH FROOHFWHG IURP GHVLIJQDWHG UHVSRQVH NH\\

We used 102 different matrices of nine images (three lines * three c®lulhwas the
same matrices used [BLINDED]. A matrix could contain nine different images of the same
category (distractors) or eight different distractors of the same category and one image of a
target taken from a different category. Distractors vaérays neutralghelf brackets, spoons
and targets could be threatening (guns, knives) or newtedkiing guns, pensWe kept
distractors constant across the different targets because we wanted to be able to see the impact
of the type of target (threatingvs neutral) exclusively, not the impact of distractors type (see
Figure 1). The distractors and target combinations was: gun plus shelf brackets (e.g., 18 trials
- each target appeared twice in each of the nine positions in the matrix); waterpiggsinelf
brackets; knife plus spoons; pen plus spoMis. used four exemplars of targets in nine
different positions presented two times (4*9*2), so there were 72 {argse¢nt trials per block
and 30 trials without a target. All targets (guns, knivestering guns, pensvere presented
twice at the same location, randomly in one of the nine possible locatemisyith different
distractors. All images were presented in black and white and were controlled for luminosity
and contrast with the SHINE ®tbox with Matlab(Willenbockel et al., 2010)All stimuli had
the same orientation in each matrix because wadalid/ant participants to be faster to detect
a target due to a possible affordar(eeg., Belardinelli, Herbort, & Butz, 205; Sartori,

Straulino, & Castiello, 2011)

1.1.4 Procedure
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Participants were tested small groups. Participants first signee tinformed consent
and completed the state anxiety scale (SAAEpielberger, Gorsuch, & Lusthene, 198R@)ey
then performed the visual search task. Participants had to place their head on a chin rest located

60 cm from the screen.

Participants were instructed to look at thafign point (a dot) in the center of the screen
at the beginning of each trial (see Figure 2). The fixation point disappeared after 500ms, and
ZDV IROORZHG E\ D PDWUL[ 3DUWLFLSDQWVY WDVN ZDV WR
to the same cattRU\ E\ SUHVVLQJ %Y NH\ RU LI WKHUH ZDV RQH
D GLITHUHQW FDWHJRU\ E\ SUHVVLQJ /1M NH\ RQ WKH FRPS
when participants made a response. A guestion was then presented in reldt@tatgeit.
This question could be semantic (Is it an object?) or emotional (Is it dangerous?). Participants
answered 'yes' by pressing the 'A' key or 'no' by pressing the 'L' key. Responses keys were
counterbalanced across participants to prevent thebildgsof motor response effects. The
guestion was the same for all trials within a block. Participants did not have to answer the

guestion when the matrix did not include a target, they simply skipped the question.

The aim of asking participants to answaerquestion concerning the target was to
encourage processing of the target based on a more emotional dimension or on a semantic
dimension.Because the same question was repeated all through g photikipants knew
beforethe presentationfahe stimuliwhich question they would be asked concerning the target
The knowledge of the question in advance should create expectations to process the matrix in
line with this question, even if tlgpiestions only provided after the targéts been presented
Participants were asked to maintain high accuracy on both the target detection task and

answering theemantic/affectiveguestion.
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The visual search task was presented in two blocks of 102 trials each presenting one of
the matrices described previdysin a random order. The ordef the block inducing a
semantic processing strategy and the one inducing an emotional processing stestegy
counterbalanced across participantsis waspreceded by a practice block of temls with

stimuli notincludedin experimental blocks, using the semantic processing strategy.

Immediately after the visual search task ended, participants were provided with the state
component of the STAI as a pdsst measure of state anxiety to complete, followed by the
trait anxiety measure (STAA, STAI-B; Spielberger et al., 1983)he cognitive emotional
regulation questionnair@sarnefski, Kraaij, & Spinhoven, 20Q1lthe PosfTraumatic Stress
Disorder scale (PTSD Chdist; Weathers, Litz, & Herman, 1993ha finally the paranoia

scak (Fenigstein & Vanable, 1992).

1.1.5 Questionnaires

StateTrait Anxiety InventorySTAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983):
This is one of the most lorgfanding and commonly used sedting scales for measuring the

severity of anxiety. The questionnaire is divided into two, twéety subscales designed to

measureWKH LQWHQVLW\ RI KRZ PXFK DQ[LHW\ D SHUV-RQ IHHO

State or STAI6 VXEVFDOH DQG WKH IUHTXHQF\ Rl KRZ D-SHUVRQ

Trait or STAFT subscale). Respondents are asked to rate each item-pairt Bikert-type
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scale, ranging from 1 (almost never) to 4 (almost always). The total score ranges from 20 to
80, with higher scores indicating greater anxigtye STAI has good psychometric properties,
including high reported internal consistency (trait =- 981 ; state = .86.94), adequate retest

reliability and appropriate convergent validity (Spielberger et al., 1983).

- Cognitive Emotion Regulation Questionnal@ERQ; Garnefski, Kraaij & Spinhoven, 2002)

is a 36item selfreport measure developed tdentify cognitive strategiefor emotional
regulationthatsomeone uses after having experienced negative events or situations (e.g., | feel

that | am the one to blame for it). The CERQ distinguishes nine different strategies, of which,
independently fromone another, clinical psychological literature has established their
association with psychopathologyarticipants are asked to respond to each item using a 5

point scale ranging from 1 (almost never) to 5 (almost always). Individual subscale scores are
obtained by summing up the scores belonging to particular subscale or cognitive emotion
regulation strategy (from 4 to 20). The CERQ has good psychometric properties, including
KLJK UHSRUWHG LQWHUQDODIBRQ XDWWWHH QR W HF-W5Udddd LDELO L

appropriate discriminativeropertieqGarnefski et al., 2002).

PostTraumatic Stress Disorder sca(PTSD Cheklist; Weathers, Litz, & Herman, 1993)

This s@le consists of 17 questions (e.g. How much have you been bothered by repeated,
disturbing dreams of a stressful experience from the past?) that assess symptoms of post
traumatic stress after a highly emotional experience. The presence of each sympsessisct

on a scale ranging from 1 (not at all) to 5 (extremely). This questionnaire is based on categories
of DSM-1V symptoms (reliving, avoidance, autonomic hyperactivity) with good psychometric
properties(Blanchard, JoneAlexander, Buckley, & Forneris, 1996piagnosis of post
traumatic disorder can be determined when the total score is above 50 (with a minimum of 17

ard a possible maximum of 85).
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- The Paranoia Scal¢PS) is a 20tem selfreport measure of paranoid ideation that was
originally derived from the Minnesota Multiphasic Personality Inventory (MMPI). Participants

are asked to respond to each item usingpaibt scale ranging from 1 (not at all applicable to

me) to 5 (extremely applicable to me). Scores range from 20 to 100 with higher scores
indicating higher levels of paranoia. The PS has good psychometric properties, including high
reported internal conMWHQF\ . DGHTXDWH UHWHVW UHOLDELC

convergent and discriminant validity (Fenigstein & Vanable, 1992).

1.1.1 Design & Analysis

21 WKH SDUWLFLSDQWY RQH SDUWLFLSDQWYV ILOH Z
Three partipants were excludettom analyses because they failed to reach a minimum
accuracy of 70% in their answers to the questions and one participant failed to reach a minimum
accuracy of 70% in target detectioVe used this threshold to ensure that partidgparere

performing both tasks sufficiently well.

7KH PDLQ EHKDYLRUDO GHSHQGHQW PHDVXUH ZDV SD
detection. We wanted to see if threatening targets were detected faster than neutral targets,
when both were presented amongutral distractors. We considered average mean per
condition, including only correct answers (97%). Reaction times lower than 250ms were
HI[FOXGHG DV ZHOO DV WKRVH JUHDWHU WKDQ WZR VWD
individual mean, to reduce ti&luence of outliers (Mogg, Holmes, Garner, & Bradley, 2008).
Threat detection performance was measured using RTs recordeithéromset of each matrix
to participant response on discrepant trid¥e performed an analysis of varian@dNOVA)
to determie the impact of target type (threatenorneutral) andrerbal processing strategy
(emotionalor semantic)..:H DOVR FRQGXFWHG FRUUHODWLRQDO DQDO

UDQN WR LQYHVWLJIJDWH WKH OLQN EHWZH tih@s$obeaddLFL SD Q



EMOTIONAL VISUAL SEARCH STRATEG/ AND TRAINING 17

processing strategy separately. We also calculated the change in state anxietaoefibee

the experiment) and examined its correlation with threat detection. For the correlational
analyses, we applied the Bonferroni adjustment taatpla level for multiple comparisons,
resulting in a new alpha level pf< .01 for each processing strategy. For all other analyses,

the alpha level was setak .05.
1.2 Resultsand Discussion

An ANOVA conducted on reaction times (R3howed a significant main effect of
target typeF(1,23) = 59.98p < .001, % = 0.72, consistent witla TSE showing faster
responses to guns and knivés£ 1075.08 SE= 39.86) than tavatering guns and perfM =
1208.56 SE= 46.82). The differences in response times between emotMrall(67.22SE
= 55.26) and semantidl(= 1116.42,SE= 39.29) processing strategies was not significant
overall F(1,23) = 1.34p > .05, %, = 0.06 Importantly,the interactionbetweentarget type
andverbal processing strategy was significaR{]1,23) = 12.15p < .01, 2, = .35.Posthoc
analyses showed that when the processing strategy was emotional, reaction times were faster
when the target was threatening compared to nei(®2) =-6.82,p < .001,r = 0.82. When
the processing strategy was semantic, reaction times were also faster when the target was
threatening compared to when it was neu(28) =-2.92,p < .01,r = 0.52 (see Figure 3). A
threat superiority score was established, for each processing gtréggsubtracting
threatening target RT from neutral target RT. A positive score represents faster detection of
threat and a negative score represents longer RT tat.tiiee threat superiority score was
greater when the inducegrbal processing strategy was emotio(dl= 202.18;SE= 29.66,

compared to semant{M = 64.78;SE= 22.17, t(23) =3.49 p< .01, r = 0.59.

INSERT FIGURE 3 ABOUT HERE
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1.2.1 Correlations

None of the correlationgached significance pt< .01(see Table 2).

1.2.2 Trait anxiety

&RPSDULVRQ RI WKH JURXSTV PHDQ WUDLW DQ[LHW\ VFRUH
1983) revealedignificantly elevated levels of sakéported anxietyn this sample of

participantfnorm M=39.35 t(23) = 2.33p < .05 r = .3(].

1.2.3 Changesin State Anxiety

$OWKRXJIJK SDUWLFLSDQWVY VWDWH DQ[LHW\ LQFUHDVHG V(
approximately2.5 points(Min = -20; Max = 15), a ongsample Wilcoxon signecank test
indicated that the mediarhange in anxietwas not significantly different from @,=1.19,p

> .05,r =.24.

These findingslemonstrate that the TSE previously reported with dangeroudbjec
(i.e., Blanchette, 2006) can bffected by verbal instructions embedaeser the course of

thevisual searchask. Wedemonstrate how actively engaging with an emotional processing
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strategy can enhance the detection of dangerous objects, thus replcétingl ' ("6 @
recent findingsnd illustrateahat these benefits catsoextend to individuals outside of the
policing professionThis pattern of resultalsoextendghe languagascontext hypothesis to
visual search processing (e.g., Gendron et al., 26L2thermorethe emotional state of the
observer did not appear to play a role in thosdection for dangerous objects pattern that
hasbeenpreviousy reported by{BLINDED] . In Experiment 2, we sought &xamine the
influence ofthreatrelevant experience and trainiog the visual search for dangerous objects
by comparing th@SEin a group oftrainee police officer§i.e., police trainee groupwith
another groupf student learners without such specialized training and learning experience
(i.e., control group)We dso investigated thmfluence of verbal instructions on working
memory at a broader vs proximal lev€his was operationalizddy instructing participants

to perform the visual search tasikder two different situational threlavel instructions

adapte from the National Decision Model (College of Policing, 2003)e rationale for
including this manipulation was examine whéter the addition of a situational threat
context would differentially impact theffectiveness on the emotional processing straitegy
particular. Thus Experiment 2 was identical to Experiment 1 in all ways except as noted

below.
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2 Experiment 2

2.1 Method

2.1.1 Ethics statement

The participants provided written consent to procedures approved by the ethics
FRPPLWWHH RI WKH 8QLYHUVLW\TV 3VI\FKRORJ\ '"HSDUWPHQ

participation.

2.1.2 Participants

A total of 63 participants were recruited the study, from which 51 contributed data to
the analysigseeDesign & Analysissection for exclusion detailsyhe control group (female
= 20, male = 1; Mnage = 19Min = 18; Max = 3¢ wascomposed o$tudents recruiteffom
the University campuésee Table 3)The police trainee group (female = 8, male = 22nM
age = 27Min = 22; Max = 4} wasrecruited frompolicerecruitmentand assessment stations
in England At the time of testing, the police trainees were approximately 4 months into their
2-year Initial Police Learning and Development Programme (IPLDP) and had received training
on how to conduct safe interactions with members of their community, first aid training, and

officer health and safety training.
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Participants intte control group were significantly younger than the police traitkes
= 28,z=-5.53 p < .05,r =-0.77.Participants in theontrol group were significantly more
anxious as measured by thetate anxietyscale,at the beginning of thexperimentthan
individuals inthe police trainee grou49) =-2.42,p < .05 r = 0.33 and similarly at the end
of the exgriment,t(49) =-3.15,p < .01, r = 0.41.The control groulso showedignificantly
higherlevels oftrait anxiety, compared tihne group ofpolice trainee$(49) =-4.22,p < .00},
r = 0.52.The control group hha significantly higheraveragescore on the PCL scale than the
police traineed) = 170.50z=-2.77,p < .01, r =-0.39 and on the paranoia scdle= 185.50,
z=-2.48,p < .05,r = -0.34 Emotion regulation, as measured by the CERQ, did not differ

between the groupg49) = 1.85p > .05 r = 0.26.

2.1.3 Stimuli, apparatus, procedure & questionnaires

We used the same stimuli, apparatus, procedure and questionnairé&xasrimentl.
The only difference was thatte manipulated thesituational threat levelln one block
participants wer@structedo processtimuli underhighthreat level§204 trials) In the othey
participantswere askedto processstimuli underlow threat levels(204 trials). These
instructions were adapted from the threat awareness training pr@iasoatied totrainee
officers over the course of thggrogrammeHigh threat levelsorresponded to the following
LOQVWUXFWLRQV 37KH ILJKW LV RQ 'HFLVLYH DQG LPPHGLD
set XSV KHOSV RQH WR LDW hie@t |&Vdistovtespdided @ the following
LOQVWUXFWLRQV 3<RX DUH DOHUW DQG DZDUH EXW DOVR
surroundings (and environment) and to the people who occupy it and to their body language.

You are alert, not paranoid. In this state iGL I ILFXOW IRU VRPHR@abrdl8R VXUSL
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of the blockswas counterbalanced across participaiisey were informed about the

situational threat levehfter the practice block.

In total, therefore, there were an equal number (102; including T2tangetand 30
without) of trials with a semantic questiomnder high threatinstructions trials with an
emotional questiomnderhigh threatinstructions trials with a semantic questionnderlow

threatinstructions and trialswith anemotional questionnderlow threatinstructions.
2.1.4 Design & Analysis

21 WKH SDUWLFLSDQWY RQH SDUWLFLSDQWYV ILOH |
no data was available. Eight participants were excluded from analyses because they failed to
reach aminimum accuracy of 70% (four trainee officers and four controls) in their answers to
the questions and four participants from the trainee officer group failed to reach a minimum
accuracy of 70% in target detectigks before, the main behavioral depender®asure was
SDUWLFLSDQWVY UHDFWLRQ WLPHV LQ WDUJHW GHWHFWLF
including only correct answers (95%). Reaction times lower than 250ms were excluded as well
as those greater than two standard deviations above th&\pe FLSDQWYYV LQGLYLGXDC
Holmes, Garner, & Bradley, 2008)he same analyses as used in Experiment 1 were conducted
here with the exception of ANOVAjroup (controlpolicetrainees), target type (threatening,
neutral),verbal processing strategy (emotional, semantic) sitwational threat levelhigh,

low), with repeated measures on the last three factors.

2.2 Resultsand Discussion

The analysis of variance conducted on reaction times (RT) revealed a significant two
way interaction between target type (threatening vs. neutralyenel processing strategy

(emotional vs. seman)i¢(1,49) = 32.19p < .001, 2%, = .40. Posthoc analyses showed that
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when the processing strategy was emotional, reaction times were faster when the target was
threatening compared to neut@&@0) =-11.11,p < .001,r = 0.84.When the processing strategy

was semantic, reaction times were diaster when the target was threatening compared to
when it was neutrad(50) =-6.55,p < .001,r = 0.68(see Figure ¥ Theinteraction stems from

the fact that théhreat superiority score was greater when the induced processing strategy was
emotional(M = 194.68;SE= 17.53, compared to semantiM = 101.22;SE= 15.45) t(50) =

5.81, p<.001r = 0.63.

The analysis also showed a two way interaction betwagget type (threatening vs.
neutral) and groupcontrolsvs. traineesiF(1,49) = 6.64p = .013, 2,=.12 Posthoc analyses
showedRTs were faster when the target was threatening, compared to neutral, in both the
police traineggroupt(29) =-9.12 p < .001,r = .86 and thecontrolgroup t(20) =-5.84,p <
.001,r = 048(see Figure b The threat superiority score was greatetterpolice traineegV
= 177.42;SE= 19.46) compared tohe control group(M = 105.85;SE= 18.12) t(49) = 2.58,

p<.05r=.35.

The two way interaction between processing strafegytionalvs. semantic) and group

(controlsvs. traineespproached significandg1,49) = 4.01p=.051, ?,=.08. The analysis
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also showed a main effect of target tyj{é,49) = 103.92p < .001, 2, = 0.68,replicating the
TSE with faster responses to guns and knives ©85.71,SE= 31.06) than tevatering guns
and pens(M = 1127.34;SE = 36.40). There was also a significantin effect ofverbal
processing strategy(1,49) = 10.23p = .002, 2, = 0.17, with faster response times to the
semantic il = 1020.97;SE= 34.11) than the emotional questiovi € 1092.07;SE= 35.73).
There was no significarain effect of group,F(1,49) = 0.23p > .05, 2, = 0.01, nor
situational threalevel F(1,49) = 1.79p> .05, 2, = 0.04. The situational threfgveldid not

interact signifiantly with any of the variable§ (< 1).
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2.2.1 Correlations

After applying the Bonferroni adjustment for multiple comparisons, the only significant
correlation to emerge from the analysis was betweenegadirted levels gbosttraumatic
stress after a highly emotional experience and threat detection with aisgmmacessing

strategy withow levels of situational threat;s=-.36, p < .01(see Table 4)

2.2.2 Change in State Anxiety

Levels of state anxiety reported by the control group increagegproximatelyp points
(Min = -12; Max = 11) howevera onesample Wilcoxon signethnk test indicated that the
median was not significantly different fromzs 1.08,p > .05,r = .24.Levels of state
anxiety reported by the trainee officers decreased by approximately 2 points {MinMax
= 20),howevera onesample Wilcoxon signedhnk test indicated th#tis decrease was not
significantly different from 0z=-1.71,p > .05 r = .-31. Thedifference between groujrs

these changes state anxietyapproached significance,= 215,z=-1.92,p=.055r =-.27.

2.2.3 Trait anxiety

&RPSDULVRQ RI WKH FRQWURO JURXSYTV PHDQthAWUDLW DQJLI
associated nornfsorm M=39.35t(20) = 3.29p < .05 r =.77]. In contrast, the trainee
JURXSYTV PHDQ WUDLW DQ[LHW \thsrfassactated DArmy [ndrgn M+ FD QW O\

38.84, 1(29) = 2.24p< .05 = .34.



EMOTIONAL VISUAL SEARCH STRATEG/ AND TRAINING 26

Once again, the findgs demonstrat&trategic influences aiarget detection
performance such that when participgogsformed the task with aamotionalprocessing
strategy theyverefaster to detect dangerous objects than whengbeprmed the taswith
a semantiprocessingtrategy In line with predictions, the trainee police officers showed a
greater TSE than the contymdrticipants (see Damjanovic et al., 20Manipulating
situational threat levels via the experimental instructions did not influence target detection
performance inany way. Furthermorehe only time the emotional state of the observer
played a role in threat detection was in lih& threatlevel context with semantic processing
instructions Overall hese findings provide further support for the languageontext
hypothesis (e.g., Gendron et al., 2012) eeplicate the work ofBLINDED]. Moreover,
whilst traineepolice officers showed a great&SE overall, both groups of participants
equally benefited from approaching the visual search task with an emgtionassing

strategy.
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3 General Discussion

The resultgrom the two experiments reported in this article demonstrateftbet of
verbal instruction®n visual search for dangerous objects. Specifically, verbal instructions
that actively engagparticipants to adopt an emotional processing strategtates the
detection of guns and knives than verbal instructions that focus on a semantic processing
strategy.This pattern of resultsuppors the recent work ofBLINDED] andprovides new
eviderce in support of the languagecontext hypothesis by demonstrating how conceptual
processing alters thaetectionof visual objectsn a visual search tagkee Barrett, 2009;
Barrett, Lindquist, & Gendron, 2007; Barrett, Mesquita, & Gendron, 2011; [Boyle
Lindquist, 2018; Fugate & Barrett, 2014; Fugate et al., 2017; Gendron, Lindquist, Barsalou &

Barrett, 2012; Lindquist, 2017; Lindquist & Gendron, 2013; Russell, 1994).

In both experiments, participants were significafalster to detect the dangerdhan
the neutral object, demonstrating 8Ein line with previous visual search tasks witbr
socialobjects (Blanchette, 200BLINDED] ). However, this TSE can nhancedurther
but only when working memory is primed by proximal instructiensouraging an emotional
processing strategypriming working memory with broader instructions aimed at identifying
situational threat (e.ghigh vslow) had no impact on performancBD UWLFLSDQWV Y WKUF
detection was just as efficient in responsénteinotional processing strategyen it was
encountered undérigh threat search levels as when encountered dodehreat search
levels.It appears that active strategiesgo on tohavea beneficial impacbn target
detectionbut onlywhen regularlyprimed(cf. Lleras & von Mehlenen, 2004Smilek, Dixon
& Merikle, 2006; Smilek, Enns, Eastwood & Merikle, 2008 tentative implication of these
findings is that the languagescontext hypothesis may operate at a local level within the
demands of a gen task and independently from the wider external cues provided by the

situational contex{Greeraway et al., 2018)We operationalized the threat level alerts in our
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current procedure to closely resemble those encountered in a policing context, tleus futur
research designs which manipulate both typesdial cuesith equal frequency may help

to establish the functional characteristics of the langaagentext hypothesis in more

detail. Nevertheless, sommportant practical implications are raised by these results:
safeguarding campaigns that focus on general situational threatrfeelsot be asffective

in increasingpublic vigilance levelselative to strategies that encourage the observer to focus

on the dangerous aspects of their surroundingsnore active way.

Threatrelevant experience and training proved to be anatigortant perceiver
based influencen threat detection performance. Whilst bgtbups of participants
benefitted from beingued with theemotional processing stratedlge trainee police officers
displayed a significantly greater T®&erallthan the contral In visual search tasks with
social stimulj trainee police officersften do not fare much better in their thrdatection
abilities relative to the control gropee Damjanovic et al., 2014), but for reotialstimuli
as used in the current task, trainee police offidaglayedan attentionahdvantagédy
approximately7Oms over the control groufthus,different categories of visual search items
may produce quantitativand qualitativedifferences in information processing asfanction
of expertiseor personal relevande.g., Godwiret al, 201Q Hershler & Hochstein, 2009;

Malinowski & Hubner, 200;lPinkhamet al., 2014

Another perceivebased influence on threat detection performance that was
investigated in the current study was the emotional state obgerver. & usedself-report
measurepreviouslyshown to correlate with threat detection performgecg.,Bardeen &
Daniel, 2017Byrne & Eysenck, 1995; Cisler et al, 2QTdamjanovic et al., 20t4#inkham
et al., 2014 By and large, we did not find evidence of a link betweenreplbrted
guestioniaires and the TSE, a pattern consistent with the findings repor{@l.INDED] .

This suggests thauns and knivemay elicita specific type of emotional state that is not
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readily captured by the properties of more global measures relating to anxiahgipa

trauma and cognitive emotion regulati@oodwin, Willson & Gaines, 200Zinchenko et

al., 2017. Given our relatively small sgofes, we should be cautious aboutiipteting

thesenull effects.Nevertheless, when considering grehgsed differences in trait anxiety
levels and their deviation fromssociated normshe control group exhibited significantly
higher scorethan the trainee police officeasid displayeaignificantly elevatednxiety

from normative data. In contrast, the trainee police officers showed significantly lower levels
of trait anxiety from normative scores. In the context of these group differences in trait
anxiety, it is interesting to note that the trainee police offidersved an increased threat
superiority effect despite showing lower levels of anxiety. This particular pattern of results
suggests that seteéported anxiety may play a secondary role to the cognitive enhancements
afforded bythreatrelevant trainingr pracessing strategi¢fBLINDED]; Damjanovic et al.,

2014).

The present resultsan also be viewed within the context of theoretical frameworks
thattake into account how working memory may serve as the central interface between
language and an attentionaiemting response to a visual objéeuettig, Olivers &
Hartsuiker, 2011)During the presentation of a visual search display, visual form
representations become bound to specific sgatigporal indices within working memory.
Given sufficient time, associated semantic and phonological éaadedongterm memory
cascades thragin to the existing visuospatial working memory representatiirus creating
a hub of linguist and visuospatial activiyiven that the TSE with dangerous objects ogcur
even without the systematic manipulation of vexhads(e.g., Blanchette, 2006troducing
them into the visual seartaskeffectively acts as boosting mechanimthis cascading
procesgesulting in a larger TSKQGHU W KH 3L \pracéssiBdconditdd RoXbéth

groups of participantg. he addition of this boosting mechanigmojnts towards a dual
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processing account of enhanced threat detection in a visual search testing context. One route

LV ODUJHO\ YHUEDOO\ PHGLDWHG H J SLV LW GDQJHURXV
representatio of the threatening object in working memory. The other route consists of the
deployment of a robust, visually guided template that rapidly matches the dangerous item in

the search display to the representations stored within thedomgsemantic memoigystem

(e.g., Baddeley, 1997; Damjanovic et al., 2014; Jones, 1938 the course of their

continuing professional development, trainee police officers may deragogsentationthat

are more routinely situated not only in terms of general knowlpduerties (e.g., physical

and semantic attributes), but also in terms of events that happen here and now, or there and

then (e.g., Huettig et al., 2011; Kahneman, Treisman & Gibbs, 1992; Pylyshyn, 2001). These
contextually richer experiences may supplet development of A JXLGLQJ" WHPSODWH |
and knives for the deployment of attentional orienting (e.g., Damjanovic et al., 2014; Jackson

& Raymond, 2008).

In interpreting these results, some limitatioegarding the nature of the grebpsed
differences must be considered. Specificalhy quasexperimental naturef the design
makes it difficult to differentiate whether the group differences observed in the current study
could be explained in terms of trait characteristics or whethemeel theat perception
performanceFDQ EHFRPH UHDGLO\ WXQHG D VrelevanRvQoatibiaK HQFH R
training €.g9.,Damjanovic et al., 2014; Paulus et @D10) Future experimental designs that
incorporate both crossectional and longitudinal elements will help to establish whether the
template route becomes even more finally tuned as functimainingand operationdield-
work experience (Damjanovic et a@2014). A further limitation regarding the potential
mismatch in task load between the two verbal processing strategies would also need to be
addressed in future designs. As all items in the visual search display were objects, this means

that underthese@ QWLF SURFHVVLQJ VWUDWHJ\ WKH FRUUHFW DQ
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WKH HPRWLRQ SURFHVVLQJ VWUDWHJI\ LW ZRXOG HLWKHU E
analyses of the verbal processing strategies did not support a consistent effect of these
surface level differences on reaction time performance. Nevertheless, in future studies, there

could be a more exhaustive consideration of such surface level characteristics

In closing,our results show that alerting peoplediecidewhether an object is
dangerousiot onlyimproves their ability to etect images of guns and knives, but is also
stable verhl cuethat is unaffected bthe widersituationalthreatcontextor the emotional
state of the participanfdditionally, the presence of dargerthreat superiority effect in our
trainee officershelps to providesome reassurances that front line staff can use their real
world training to help safe guard the puldigainst visible danger¥hese findings
underscore the importancepior knowledge and training on threat detection performance
and reinforce the need for intervention programmes to emphasize the use of linguistic cues to

sharpen our awareness of potential dangers in our envwamtn
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Table 1.Participant characteristics (N = 24).

41

Measure Mean SD
Trait-STAI 44.33 10.50
StateSTAI (pretest) 40.58 10.47
StateSTAI (posttest) 41.96 12.66
PCL 42.04 12.69
Paranoia 42.46 9.45
CERQ 100.25 16.85




EMOTIONAL VISUAL SEARCH STRATEG/ AND TRAINING 42

Table 2. 3 H D U \t&R1@I&tdns between the threat superiority effect (TSE) for emotional and semantic visual search strategies and change in
STAIlState anxiety, STAlrait anxiety, Paranoia Scale, Pestiumatic Stress Disorder Scale (PCL) and Cognitive Emotion Regulation

Questionnaire (CERQ).

Measure Change in STAIS*  STAI trait anxiety Paranoia scale PCL CERQ

TSE_Emotional Processing

Strategy -0.35 -0.34 0.03 -0.08 -0.03

TSE_Semantic Processing

Strategy 0.28 -0.11 0.12 0.04 0.13
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Table 3.Participant characteristics.

Controls o= 21) Trainee officersrf = 30)
Measure Mean SD Mean SD
StateSTAI (pretest) 4143 8.% 35.8 7.53
Trait-STAI 4638 9.80 35.13 9.05
StateSTAI (posttest) 4348 9.62 34.73 9.86
CERQ 9181 1000 98.71 14.8

Median Min-max Median Min-max

PCL 3700 20-72 25.9 17-65

Paranoia 4800 29-70 34.9 20-67
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Table 4.Spearman rho correlations between the threat superiority effect (TSE) for emotional and semantic visual search stratagies wit
and lowsituationalthreat levelsand change in STA$tate anxiety, STATrait anxiety, Paranoia Scale, Pesaumatic Stres Disorder Scale

(PCL) and Cognitive Emotion Regulation Questionnaire (CERQ).

Measure Change in STAIS  STAI trait anxiety Paranoia scale PCL CERQ
TSE_High_Emotional Processing Strategy 0.19 -0.19 -0.08 -0.20 0.09
TSE High_Semantid’rocessing Strategy 0.27 -0.09 -0.02 -0.15 0.20
TSE Low_Emotional Processing Strategy 0.10 0.05 0.15 -0.06 0.25

TSE _Low_Semantic Processing Strategy 0.01 -0.28 -0.21 -0.36 0.03
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Figure captions

Figure 1.Presentation of stimuli in matriba) and b) A threatening target (gun, knife) or a
neutral target (watering gun, pen) could be presented as a target with the same kind of
distractors (shelf brackets or spoons) in a matrix. c) All the stimuli could be presented as one

kind of distractor wihout target.

Figure 2.Trial structure. A trial started with a fixation point presented for 500ms. The matrix

of nine images (with threatening target as in a), neutral target as in b) or no target as in c)

then appeared until the participant answered atheupresence of a target or for a maximum

of 4 seconds. Thereatfter, the question about the target appeared until the participant answered
or for a maximum of 4 seconds. The question was either semantic (Is it an object?) or
emotional (Is it dangerous?) imsthe example here and was constant within a block and

known by the participant before to start a block.

Figure 3.Reaction time to detect the target according to target type and processing strategy.
We applied a correction based on the standard ertot SE) to properly represent the intra

subject variability @R XVLQHD X 2@H)9K<LGHQ

Figure 4.Reaction time to detect the target according to target type and processing strategy
combined across thmolice trainees and control group. We applied a correction based on the
standard error (+/1 SE) to properly represent the intnabject variability Cousineau &

29%ULHQ p<.05.

Figure 5.Reaction time for each group according to the target type. We applied a correction
based on the standard error-(*/SE) to properly represent the intnabject variability

&RXVLQHDX 291%L05.Q
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Figure 1.
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Figure 5.
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Foot note

1Given that the Change in STA deviagd significantly from normality, Spearman rho
correlations were also conducted, however these did not yield any statistically significant

relationships for either processistyategy.



