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Abstract

The present study investigated the extent to which people can suppress unwanted
autobiographical memoriés amockcrime memory detection conteRarticipants encoded
sensoimotor-rich memoriedy enacting a lab crime (stealing a rig)d received direct
suppression instructiors® as to evadguilt detection ina brainwavebased concealed
information testAftereffects of suppression cautomatic memorprocesses were measured in
an autobiographical implicit association test (alARgsults showed that suppressittenuated
brainwaveactivity (P300)that is associated with crimrelevantmemory retrievalrendering
innocentand guiltysuppressioparticipants indistinguishahlelowever,guilty/suppression and
innocent participants coulievertheless baéiscriminatel via the ateposteriornegative slow
wave whichmayreflectthe need to monitaesponse conflicrisingbetween voluntary
suppression and automatic recognifwacessed.astly, extending recent findings that
suppression campair implicit memoryprocessesye provide noveevidence thasuppression
reduce automatic cognitive biases thae otherwise associated wahtual autobiographical

memories

Key Words: memory suppression, memory detection, autobiographical memory, P300,

autobiograpical implicit association test, neuroscience and law.
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Suppressing Unwanted Autobiographical Memories Reduces Their Automatieniodls:

Evidence from Electrophysiology and an Implicit Autobiographidamory Test

The aitomatic intrusion otinwelcome memories cating. RRoplecommonly rely on
inhibitory control to prevent unwantedemoresfrom intruding, whichreduce explicit recall of
suchmemores (Anderson & Grer, 2001).Neuroimaging research suggests that suppressing
previously encoded wordsttures involves mechanisms of cognitive control ingredrontal
cortexthatdown+tegulateretrievalrelated neural circuit® the hippocampusApderson &
Hanslmayr, 2014; Depue, 201P)owever, research has ngt examined suppression of
autobiographical memories that people spontaneously desire to control in ever/daychi as
memories of personal acts associated with guilt or shame, iTlignknownwhether people
can directly suppress brain activitysaciated with sensorimotach memoriesrising from
autobiographical experiencesnd whether suppressed autobiographical memories are
neverthelessmplicitly active. Answering thesguestionsanilluminatetheoreticalissues in
cognitive controls well as offepractical implications in translational fielduch as neulaw
regarding neuroscientific approachegtolt detectionFarah, Hutchinson, Phelps & Wagner,

2014).

We investigated thesissues inamemory detectiogontext Participants weraskedo
suppress sensorimotach memorieghatwereencoded during lab crime We hypothesized
that suppressing autobiographical memgag attenuatthe P300, areventrelatedbrain
potential (ERP) indicatingonscious recollection (Paller, Kutas & Mclsaac, 1995; Rugg &
Curran, 2007; Vilberg, Moosavi & Rugg, 20G6athas beeongusedin memory detection

(Rosenfeld et al., 2013). Indeed, retrieval suppression can reduce P300s to previowsly lear
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words(Bergstom, deFockert & Richardson-Klavehn, 2009; Depue et al., 2013), and pictures in

memory detection tes{Bergstom et al., 2013).

We then measurdabw suppression modulatadtomatianfluencesof autobiographical
memory inan autobiographicairiplicit association test (alAT), which uses simple cognitive
judgments tassessvhetherautobiographicadtatemergare automatically associatedth
truthfulness Specifically, participantgead statements that could potentially describe a past
autobiographical activity (e.g., | took a rir@)d must classify these statements in terms of their
general topic¢as a “ringrelated” event or notOn inermixed trials, they are askeddonfirm or
deny unequivocally true (e.g., “I am sitting in front of a compJter’falsestatemente.g.,"|
amclimbing a mountain”) The veracity othe autobiographical statements can be infefrem

the speethccuracyof making these simple classificatioffsgosta & Sartori, 2013).

Importantly, &enif explicit memoryretrievalis impairedby suppressiorgutomatic
memoryprocessemay nevertheless remain intact, a wicumented dissociatiqSchacter,
1987). Aternatively,top-down suppressiacanweakenmemoriesintrusionsinto awarenesand
alsotheir automatic influences (Benoit ét, 2015; Levy &Anderson, 2012)Recent research
showsthatsuppressingerceptial memories impairedbjectidentifications in perceptual
priming taskgGagnepain, Henson, & Anderson 2014, Kim & Yi, 2DMe thus hypothesized
that sypression carven weakethe automatienfluenceof sensorimotor-rich, autobiographical

memories.
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M ethod

Participants

We predeterminedur sample size to be 26 participants/group. This sample size was chosen
becausa power analysis indicat&b participants/group were required to detect a large
suppression effect (Coherds0.8) with power =0.8 at alpha=0.05ewxpected a large effaaot
suppressingncidentally encoded crimeelevant memories given 1) a recent rreatalysis in
memory detection suggests the P300 is extremely sensitive to variationsgrfitiea (Meijer et
al., 2014), and 2he most relevamrior memory suppression research typically produced
medium to large suppression effects (Befigstet al., 2013; Gagnepain et al., 2014, Kim & Yi,
2013.This sample size ialsoconsistent with relevamtrior memory suppression studies (which
typically involved 24 participants per experiment/condition, e.g., Bergstrom 20aB;
Gagnepain et al., 2014, Kim & Yi, 200Feventyeight participantérom three experimental
groupswere included in the final analyse®l(additional participants were excluded eitioer
EEG artifactsl=15) or not following instructiond\N=9), se SOM). Participants were
compensated with eithepurse credibr money. Participants were additionally promised a $10
rewardif an innocent outcome is obtaindm the brainwavébased test. They were later given
this $10 regardless of their performance. The study was approvbd Mgrthwestern

Institutional Review Board.

Procedure

Participants were randomly assigned to one of three grol{26(per group):1) a standard guilty

group withoutanysuppression instructiong) asuppressiomuilty groupgivenmemory
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suppression instructions; and 3) an innocent group without any lab crime and without
suppression instructionExcept as nied, all participants completéde following: 1)they
enacted either a lab crinf@escrbed below)r an innocent agt- 10 mins) 2) an ERPbased
concealednformation test (CIT;~30 mins) 3) an alAT(~10 mins) and 4) posixperiment

guestionnaire forall guilty participantg~3 ming.

Lab Crime/lnnocent Act: Participants in both guilty groups were instructed to enact a
lab crime: to find and steabmethinga ring) from a faculty member’s mailbox in the
Psychology Departmeiiffice, which is off-limits to students. The word “ring” was never
mentioned in thénstructiors. Thusparticipants acquired the criamelevant memorgolelyfrom
enacting therime.Innocent participants were instructed to go tosdme areabut tosimply
sign their name initialen a poster boandearthe office. Theywerethusunaware of anjab

crime.

Memory Suppression Manipulation: Before the ERfbased CIT, participants in the
suppression group received direct suppression instructions (Benoit & Anderson, 2012;
Bergstobm et al, 2009): they should never alldtve lab crime m@ory cometo mindat all

during the test, and they should not engage in distracting thosgeSQM).

ERP-based CIT: The present study employed tt@mplex trialversion of the ClTsee
SOM), whichis morecountermeasurgesistant than other CIT versions (Rosenfeld et al., 2013).
On each trial, participants were presented with one of the following fian30 ms: a probe
(e.g.the word fing”) or one ofsix irrelevant stimul(other wordsbracelet, necklace, watch,
cufflink, locket, wallet). Bchstimulus wasepeated 50 times. Participants were told to respond

by pressing a button as soon as they saw this stimulus. Following a randostimnitsus
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interval lasting 1400-1700 ms, a target/non-target stimulus (a string of numties 1111,
22222, 33333, 44444 or 55555) was presented for 300 ms. Participants were askedto press
button for the target “11111”, and poessanother button foany othemumber string (non-
targes). The target and non-target occurred at an equal probability following probe and
irrelevant stimuli. The next trial began 2400 ms following the offset of the tapgdtirget. The
CIT assumeshatfor guilty participantsthe probewill elicit a larger B0O0 tharan irrelevant
stimulusbecausehey should recognezthis crimerelevant item. Fomnocents whareunaware

of the crime, the prabwas never encounterat recognition is involved. When P3Q0ghe

probe are larger than P30@srrelevantstimuli, one can infethat the participant is

knowledgeabl®f the crime.

RT-based al AT: After the ERP session, all participafitssheda severblock alAT (for
details, see SOM). The critical blocks are blocksa®d 6,7. During blocks 3 and 4, participants
pressekeyboardoutton “E” for eitherlogically true(e.g., | am in front of a computes) Ring-
relevantsentencese.g., | took a ring from the professor’s office); and they pressed buttéor “|”
eitherlogically false(e.g., | am playing footbaldr Namerelevantsentencege.g., | signed my
name on a poster board). Blocks 3 andefecongruent for guilty but incongruent for innocent
participants. During blocks 6 and 7, participants meébsitton “E” for either true oName
relevantsentencesral button “I”for either false oRing+elevant sentences. These blocks were
incongruent for guilty but congruent for innocent participants. The order of the double

classification blocks was always as described abovefaslitatesexploratory ERPHAT

correlationanalysesHlu & Rosenfeld, 2012).
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Post-experiment Questionnaires: We askedll guilty participants to rate their
nervousness durinpe crime their motivationto beat the CIT, and whether they trieddistort
the alAT.Guilty/suppression participantatedtheir compliance withhe suppression

instructions (e.g., how frequently thigentionally recakdthe crime during the ClTsee SOM

EEG Data Acquisition

Continuous EEGs were recorded using Ag/AgClI electrodes attached to Fz, Cz,zcoriding
to the 1020 system. Scalp electrodes were referenced to linked mastoids. Electrodeniceped
was kept below 5 kQ. Electro-oculogram (EOG) was recorded differeatity via Ag/AgCI
electrodes placed diagonally above and below the right eye to record vertical aodthbaye
movements as well as eye blinks. EOG/EEG voltages were called aifithets exceeded 75
MV, anddata from associated trials were rejected. The foreheadovanected to the chassis of
the isolated side of the amplifier system (“ground”). Signals were passegjthGrass P511K
amplifiers with a 36Hz low-pass filter and 0.84#z highpass filter (3 db). Amplifier output was

passed through a 16-bit A/D converter with a sampling rate of 500 Hz.

ERP M easurements:

All time windowsand locations for measuring ERPs were chosen a priori, based on previous
ERPIliterature inmemory detection and suppress({B8ergstom « al., 2009; Hu et al., 2013;
Soskins et al., 2001). /examinedhree ERB: N200, P300 ancieposterior egativity (LPN).
The N200 was measuredfa and the P300 and LPN Rz based on their typical scalp
distributions(Bergstom et al., 2009; Hu et al., 2013; Soskins et al., 2080LERP amplitudes

were measured relative to a tEmulus 100 ms baseline. The N200 wakulated as the mean
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of the most negative 100-ms segment during the 200-400 mstpuostus time window. The

P300 was calculated as the mean of the most positive 100-ms segment during the 300-800 ms
poststimulus time window. This is also referred to as thepasd& P300The LPNwas

calculated as the mean of the most negativei®@egmenifrom the P300 latency to 1500 ms,

the end of the ERP epacWe furthersultracted the.PN from the P300 (P300-minusPN) as a
combined, pealpeak measuré&Ve conducted additional analyses with different EiRfe

windows and quantification methotisestablish the replicability of the current findingssults

remained the same as those reported (see SOM)

D-scorefor theal AT:

A Dgoo score(D-score)was calculated (Greenwald, Nosek, & Banaji, 208§ysta & Sartori
2013 for details, see SOMA positive Dscore suggests participants tend to associate-crime
relevant sentencewith truth (implying guilt) whereas a negative-§core suggests participants

tend to associai@nocentsentencewith truth (implying innocerce).

Classification Efficiency

We conduatd receiver operatingharacteristic (ROC) analysesestimate the extent to which

guilty participantsarediscriminatablérom innocent participants based on the ERP- The

area under the curve (AUC) is a threshioldependent indicator diie discrimination efficiency

of a test considering both sensitivity (i.éits) and specificity (i.ecorrect rejections). The AUC
represents the degree of separation between the distributions of theesiépeedsures from

guilty (standard/suppression groups) and innocent participants. It varies between 0 and 1, with a

chance level of 0.5 and with a perfect classification level of 1.
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Results
Effect Size Report

For ANOVA analyses, we report partial eta squapé) (for betweergroup comparisons, we
report Cohen’sl as an index of effect size. 95% Confidence Inter(@ls) are provided with
meansFor within-subject comparisons, we calculated the 95% Cls (1.96 * StandadoE

Meang based on Loftus and Masson (1994).
ERPsintheCIT

For all ERP analysesye conducte® (betweenrsubject, guilty/standard vs. guilsgppression vs.

innocenj by 2 (withinsubject, probe vs. irrelevant, average of all irrelevant) mixed ANOVAs.

N200: Neither Group, Stimulus type, nor their interang were significant: alFs<100,

ps>.30,7,°5<0.03.

P300: The main effect of stimulus type was significEI(ﬂ,75)=15.16p<.001,;7p2=0.168
Probe elicited significantarger P300¢Mears and95% Cls: 3.99 uV, [3.80, 4.]8han
irrelevans (3.30uV, [3.11, 3.5(). Critically, the interaction between group and stimulus type
was significanf(2, 75):9.95p<.001,77p2=0.21 (see Fig. 1 & 2). Planned probe vs. irrelevant
pairedsamplet-testsshowed thahmong guiltystandardparticipantsthe probestimuluselicited
a significantly larger P300 than irrelevaatimuli, t(25)=5.19,p<.001, probe4.99 pV [4.66, 5.3P
vs.irrelevant:3.23 uV [2.90, 3.57]. Among guilty/suppression participants, however, no
significant P300 differences between probe and irrelevantfound,t(25)=1.11,p=.280, probe:
3.94 uV [3.60, 4.2Bvs.irrelevant3.56 pV [3.22, 3.90]. Comparing the probe-miimuslevant

P300 differences between guilty/standard and gailppression revealed a large effect size of
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suppression: Cohent=0.79. Among innocent participants, therasmo significant P300
difference between probe and irrelevi{2b)=0.43,p=.674, probe: 3.03 uV [2.82, 3P&s.
irrelevant:3.12 pV [2.91, 3.32]. Moreover, the suppression vs. inndpeptobe vs. irrelevant
interaction was not significant, confirming ttwatilty suppressors could not be distinguished
from innocentsE(1,50):1.36p:.249,qp2=0.026. The main effect of group was not significant

F(2,75)=2.33p=.104,,,°=0.06.

Thecomparable P300s to probe and irrelevant among guilty/suppression participants
confirms our hypothesis that suppression reduetdevatrelevant P300s to probe8ecause
this null result is central to our hypothesis, we empld@agesian analyses to calcultte
p(Ho|D), i.e., given the observed data, the probability the null hypotisesisee(no probe vs.
irrelevant P300 differences among suppression participants). Following the procedure
recommended by Rouder, Speckman, Sun, Morey and Iverson (2009), we showed that given our
t-value (1.11) and sample size (26), the odds ratio that favors null hypothgdis e

alternative hypothesis gHis 3.71;p(Ho|D)=0.79.
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Fig. 1: Grand average ERPs recorded at Pz. Solid Line represents Probe Jidaglepresents

average of all irrelevant.
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Fig. 2 Probe-minus-irrelevant P300s from all three groups. Errerihdicated5% Cls. Zero on

the Y-axis indicates the probe and irrelevant are not different from each other.
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L PN: We found a main effect of stimulus typlé(1,75)=33.39p<.001,77p2=0.308.The

probeeliciteda larger (i.e., more negativelPN (-2.43 pV [-2.60, -2.2]J than irrelevan{-1.51
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MV [-1.68, -1.35]). The stimulus by group interaction was signifiEg2{75)=5.31p=.007,
np220.124 probe elicited larger LPN than irrelevamongguilty/standard participants(25)=-
2.47,p=.021, probe: -2.60 pV [-2.93, -2 P&s. irrelevant-1.76 pV [-2.09, -1.42]), andmong
guilty/suppressioparticipantqt(25)=6.23,p<.001, probe: -2.60 pV [-2.85, -2 ]3&s. irrelevant
-1.01puV [-1.26. -0.76]). However, there were no probe vs. irrelevant LPN differences among
innocent pédicipants:t(25)=1.52,p=.142, probe: -2.10 pV [-2.32, -1]8@s.irrelevant-1.78 uV

[-1.99, -1.56]. No groupffect wasfound:F (2,75)=0.35p =.703,7,°=0.0009.
MTp

Combining P300 and L PN: A significant main effect of stimulus typeas found,
F(1,75)=43.20p<.001,;1p2:0.37. Robe elicited a larger P30@inusLPN (6.42 pV [6.16, 6.68
than irrelevant4.82 uV [4.56, 5.0B. A significant group by stimulus interaction was also found:
F (2,75):8.36p:.001,77p2=0.18. Probe elicited larger P300-minRBN than irrelevant among
both guilty/standard (probe: 7.59 pV [7.12, §.08.irrelevant4.99 uV [4.53, 5.46}(25)=5.48,
p<.001) and guilty/suppression participants (probe 6.54 puV [6.07] VORrelevant:4.57 uV
[4.09, 5.05]1(25)=4.06,p<.001). No probe vs. irrelevant difference was found among innocent
participants grobe: 5.13 puV [4.86, 5.40@s.irrelevant4.89 pV [4.62, 5.16 t (25)=0.88,p>.30).

There was no group main effeg{(2,75) =1.55p =.219,;7p2:O.04.
Influence of Suppression on theal AT

One participant from the suppression group was excluded because he intentionalssdppre
crime memories during the alAJased on his post-experiment questionnéeing25
participantgresults remain the same regardlekthis exclusion). Moreover deause EEG
artifacts will not affect participants’ alAT performanca,additionalanalysis was conducted

with participants regardless of EEG artifadts84 in the standard group, 29 in the suppression
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group).Results were the same in these two analyses. We report the first analysistrateves

for exploratory ERRaIAT correlation analyses.

D-score Analyses: A oneway ANOVA on the Dscores from the three grougeealed
thatD-scoreswere significantly differenfrom each othe=(2, 74)= 27.19p<.001. Because
innocent participants signed their name without enattiadab crimetheir D-scores were
negativeMeanand95% Ct -0.45, [-0.63, -0.27]Most importantly D-scores for
guilty/suppression participants (0.13 [-0.03, 0)2ere significantly smallethan fa
guilty/standard participants (0.47, [0.29, 0.6€P0)=2.71,p=.009, Cohen’sl = 0.75,despite

both groups havingxperienced the lab crin{€ig. 3).

Fig. 3: D-scores from the alAfbr all three groups. Error bmidicate95% Ck. Dscores above
zero suggests that the crimedevant memories (e.g., | took a ring) are truesddres below zero

suggests that the innocarievant memories (e.g., | signed my name) are true.

D-scores

60

30 S —
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-30
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Becausayuilty/standardparticipants finished a CIT before the alAT, this CIT may
remind them of the crime and therefadficially increase the alAT effect. To address this
concern, we compared the alAT from thelty/suppression group wittomparablealATs that
were not preceded by CITHu, Rosenfeld & Bodenhausen, 2012ageline alATs) andgosta
& Sartori, 2013, first alAT administrationg) Using these alATs as a baselinesultsstill
showed that suppression led to significantly reducet@es: Meamand 95% Cls (the non-
overlapping 95% Cls indicate significant differences): for Suppression 0.13, [-0.03y$.29]
0.49 [0.40, 0.58] in Hu et al., 2011864, vs. 0.58 [0.41, 0.73] in Agosta & Sartori, 20013412.
Thus, the effect of suppressionthiealAT is unlikely to be attributable to artificially increased

alAT scores when participants first complete the CIT.

RT Analyses. To better understand the reduction o$@res and excludmncerns that
participantdistoredthe alATresultsby intentionallyslowing theirresponsesve analyzed RTs
from the alAT’s doubleclassification bocks. A 3 petweenrsubject:guilty/ standard vs.
guilty/suppression vs. innocerity 2 (vithin-subject.congruent vs. incongruent blocks) mixed
ANOVA showed thathe group by block interaction was significaRt2,74)=19.04p<.001,
np2:O.34. Follow-up analyses showed that among innocent participanisptdoence+Tue vs.
Crimet+True congruence effect was significaMean and5% Cls: 893.67 ms [865.54, 921].80
vs. 1053.99 ms [1025.86, 1082.1%P5)=5.59,p<.001. Among guilty/standard participartise
Crime+True vs.InnocenceTrue congruenceffect was alsgignificant(905.63 ms [860.96,
950.3Q vs. 1077.73 ms [1033.06, 1122.4(1P5)=3.78,p<.001). Incontrastamong
guilty/suppression participants there wasdrone+True vs. Innocenedrue congruence effect

(1023.18ms[985.11, 1061.2Fvs. 1026.09ns[988.03, 1064.16]i(24)=0.08,p>.90,see Fig.4)
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Employing thesame Bayesiaanalysis procedure described for the P300, we found that the odds

ratio favoringthis null hypothesis (I to the altenative hypothesis (His 6.48,p(Ho|D)=0.87.

Fig. 4: RTs from the Crime+Trdnocence+FalsandinnocenceTrue/Crime+False
blocks in the alAT. Error barindicate95% ClIs The Crime+True block is @ongruent blockor
guilty yet an incongruent block for innocent participants; whereas the Innocencéidckiés a

congruent block for innocent but an incongruent block for guilty participanis<.001.

RTs in ms Crime + True | | Innocent+True
1200_ sk sk kk
—_— n.s. B
|
i
| I I I
1000 | |
T :
| T
800
600 ; .

Guilty Standard Guilty Suppression Innocent

Individual Classification Efficiency

The basgeak P300 successfully differentiated guilty/standard from innocent $A084,
p<.001) as well agrom guilty/suppressioparticipans: (AUC=0.74,p=.003).However the
P300 could notlifferentiatebetween guiltisuppressiomndinnocent participants, AUC=0.57,

p=.37. Thus, suppression renders P300 ineffective in identifying guilty participawtevdr,
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theLPN among guiltysuppression group still showed abalence discrimination AUG76,
p=.001. Combining P300 anid’N in apeakto-peak manner (i.e., P300-minuBN; Soskins et
al., 2001) can discriminate guilty and innocent populations regardless of suppression or not,

AUCs>0.70,ps<.01,see Table 1.

Table 1: Area under the curves (AUCs) and their 95% Cls from the ReceivatiOper

Characteristic (ROC) analyses.

Group P300 LPN P300 PN

Standard vs. Innocent 0.84 [0.72- 0.96]** 0.60 [0.45- 0.76] 0.80 [0.69- 0.92]**

Suppression vs. Innocen 0.57 [0.42- 0.73] 0.76 [.63- .89]**  0.73[0.59- 0.87]**

Standard vs. Suppressit 0.74 [0.60-0.88]** 0.63[0.48-0.78] 0.56[0.40-0.72]

Note: For P300-LPN combined measure, théN was subtracted from the P300 (P300 minus

LPN). ** p<.01.

Post-experiment Questionnaires:

There wereno differences betweanotivationsto beat the test orervousness during the lab
crime ratings between theo guilty groups js>.12. Guilty/standard participants rated that the
crime memories came to mind relatively automatically (3.62 £ 0.28 06 sc@le, see SOM),
but less automaticallghan in previous researcBdrgstrom et aJ.2013 obtained 3.90 + 0.06 on
a 1-4 scale). This discrepancy can be ascribed to different lab crime procediBesysdtrom et
al. (2013), participants encoded memories during a compaterd crime simulation task,

whereinthey navigated a virtual environment andidly imagined committing a burglarylhis
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simulation task was designed to lead to rich @athorate memories. In contrast, here we
adopted amncidentalencoding scenario theg much more relevant to reldfle crime memory
detection, but thanaydiscourage irdepth encoding or rehearsal of crime details because of
time pressure. The rebde vs. simulatiorbased proceduresuldyield different levels of
encoding depth of tbe-suppressed memories, which @tount for differences iboth

suppresionERPeffects and automaticity ratings betweentthe studies.

Exploratory Analyses

In addition tothe hypothesisdriven analyses that are described above, exploratory analyses
indicated that (1) suppression may have affected automatic aspects of aldfinpade more
than controlled aspects, (2) guilty/suppression participants’ alAT penfi@aer@ould not be
predicted by any of the measured ERP components, and (3) the P300 and lRiNaraswere

indeed orthogonal ¢f details, see the SOM

Discussion

A centuryold question igvenpeoplecanconsciously suppress unwanteémorieswhether
suppressed memescan neverthelesafluence people’s behavior in a less consciouse
automatic mannekVe provide novel evidence that people not ardy suppress neural activity
underlying retrieval of sensorimotaich memories butthis suppression alsiamits subsequent

automatic influences of these memories

The amplitude of P300 has been linked to conscious recollection of episodiciesgmor
especially the richness sfichrecollection (Paller et al., 1995; Rugg & Curran, 2007; Vilberg et

al., 2006). An attenuated P300 to crineéevant details provides direct neural evidence that
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people can voluntarilierminateretrieving unwanted sensmotor+ich memories. Criticallyour
guilty/standard group did not receive intentional retrieval instructions. Thus, the ctinghgra
attenuated P300 in the guilty/suppression group is due to ceguhation of retrievatelated

neural activity rathethan up-regulation in thguilty/standardgroup, supporting the notion that

inhibitory processes catirectly override automatic retriev@Anderson & Hanslmayr, 2014).

Despite theisuccesatterminating recollection, guilty suppressors neverthekssaled
themselves via the enlarged LPN#is LPNis dissociable from the recollecti@ensitive P300s
(Rugg et al., 1996), and may indicate response-monitoring processes (Johansson &btecklin
2003). Here,guilty/suppression participants voluntarily suppressed the criminal mesnori
associated with the crirrelevant details, which would otherwise trigger autonraticeval
Theenlarged_.PN may reflect thenhanced need to monitor response conflict between top-down

suppression and automatic recognition processes.

Another possible suppression-sensitive neural signal is the frontal N200, whicheisdica
top-down inhibition and predicts later forgetting (Bergstrom et al., 2009). HoweieN200
was absentere Because guiltAssuppression participants engaged in suppression throughout the
whole memory test, such continuous suppression may be difficult to detect inspedle
manner (Bergstrom et al. 2013). In contrast, when intentional retrieval and simpteaals
were intermixed on a triddy-trial basis that also involved task switching, this suppression-

sensitive N20@vasmore evident (Bergstrom et al., 2009).

Unwanted memories can intruglo consciousness automatically desgbaldirected
suppression. Such intrusions can be pufgad consciousnedsy retrieval suppressigrvhich

eventually weakesimemoryrepresentatian(Levy & Anderson, 2012). Moreover, suppragsi
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visualmemoriesan makehem leswisible in perceptual priming tasks (Gagnepain et al., 2014;
Kim & Yi, 2013). Here,we obtained similar findingsherebytop-down suppressidimitedthe
automatianfluenceof previously suppressedemories even when to-be-suppressed memories
were sensorimotor-rich and se#fferential Cabeza & St Jacques, 2007). Indeed, during the
alAT, guilty suppressrsbehaved as if they had not experienced the lab ciiiogether with
previous research, it suggesiatretrievalsuppressioran rendeunwanted memories botbss

consciouslyaccessible and less likely to exert automatic, implicit influences on behavior

The finding thatriminal suspects can willfully terminatetrievalof criminal memories
andits associated brain activitg problematic foneurosciencéasednemoryassessents.
Nevertheless, suppressiorayleave its neural traces (LPNyuggesting that criminals using this
countermeasure may still be identifialléh some memory detection protocdisiture research
should test whether individual crime suppressars be detecteda fMRI, since suppression
attemptsengage théorsolateral PFCAnderson et al., 2004k is also important to assess
whether suppression caaduce automatimfluences of arousingraumaticautobiographical
memories Tackling theséntriguing questions has implications for treatment of

psychopathologies that are characterized by autommé&rusion of unwanted memories.
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