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Abstract

The effect of stress on witness memory has important implications yet remains unclear.
While the current model suggests that at moderate levels stress should improve memories and
impair it at higher levels, this has not been shown clearly. Using an expeaindesign,

stress was induced in 20 participants using the Maastricht Acute Stress Test (MAST) while
20 controls underwent the placebo MAST. An unexpected mock crime was staged during the
experiment, after the MAST procedure had been completed, in wluchfederate entered

the room and tool the researchers ph@8garticipants completed an online version of the
SeltAdministered Interview the next day and were asked to make identifications from both a
target absent and target present-lipe The SdtAdministered Interview (SAI) was coded

for memory of events, location and descriptions of the confederate. The effectiveness of the
MAST was evaluated using seHport and physiological measures of stress. Participants in

the experimental group scorddrsficantly higher on selfeport measuresnd theravere

also significant differences in change in heart rate and skin conductance between the
experimental and control groups. Differences in performance on the SfAd@nd
identificationtasks was nosignificant between the stress and no stress grdinese

finding suggest that a state of acute stress at encoding does not affect subsequent recall or
recognition.Further research is needed to see whether different levels of induceatstress
encodingaffect recognition and recallhe effects of other affective states should also be

considered in future studies.
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Witnessing a crime is typically a stressful experience. As witnesses are required to
recallthe events of the crime, it is important to understand how stress affects witness
memory.Studies of eyewitness memory hasaminedhe effects of stress at encodion
subsequent recadls well as the effect of stress during recédlt, findings from applied
forensic psychology on stress and memory haveugborted research from basic
neuropsychologyThismaybe related to methodological differendetween apped and
basic research but may also be the result of a lack of consistency in eyewitness methodology
(Sauerland et al., 2016). However sa®ss is not the only state whicfluencesnemory
other affective states should be consid€knluston Clifford, Phillips, & Memon,2013)

There is a robust body of evidence which shows that depression has a significant effect on
memory Rock, Roiser, Riede& Blackwell, 2013) As depression is amonlge most

common mental disorders globally, with a lifetime prevalence of betweerat8%5%, it is
reasonable to assume that many witnesses of crimes are depkégsee & Briley, 2011)
Currently, there is no literature on the relationdbepwveen stress and depression on witness
memory yet as both states affect arousal such a relationship migh{@sester & Wolf,

2017) As both states can affect attention it is an important factor to consider and attempt to
control(Pickel, 2015)

Stress and Memory

Witnessing a crime is a potentially dangerous afteh stressful experienc®uring
episodic experiences of stress, known as acute stress, a bodily response triggers the release of
hormones which prepare the body for actidaveral factorsfluencethe effect of acute
stress on memory, namely, the amount of stress experienced, the memory processes being
used and the time since onset of stress (Shields, $S&zM@nelinas, 2016)Cortisol and
cytokines are released by the patliring a stress responsggortisol is fast acting while
cytokines take longer to affect memoAs withesses to crime must recall the event after it
has occurred, it is necessary to consider how acute stress affects memory ovestudg
by Shields eal. (2016) found that a delay after administering cortisol improves recall.
However, cytokines start to impair recall after such a dédgllow up study found that
stress only improves recall if the delay between encoding and recall was verwhighfis
rarely the casa real settinggShields, SazmavicCullough,& Yonelinas, 2017)As
neurological studies have fouttthtacute streseeduce hippocampal activity, which is
associated with poor recatlelay appears to impair recéldrexler& Wolf, 2017).

While stress has consistently been shown to impair recall, it may improve or impair



encoding Drexler& Wolf, 2017). Mild or moderate stressduring encoding has been shown
to improve memoryyetintense stress impairs memoiyh e body 6és response t
been graphically represented as an invertesh&pe, in which the positive effects of stress on
encoding reach a peak asubsequently begin to drop after the level of stress becomes too
high Drexler& Wolf, 2017). This curvels not symmetrical, having a steep drop off as stress
increases which results in catastrophic forgetting where information is not adequately
encodedNixon, 1982)Ametaanal ysi s | ooking at high stress
crime found that stress reduced witness memory of details (Deffenbacher, Bornstein, Penrod
& McGorty, 2004) The authors suggest that withessing a crime produces intenesetretn
moderate stres$hese findings suggest that poor encoding due to high levels of arousal
i mpair witness® abi | iHowevet, studiastbe witneastmerhoyy have c a | |
not found consistelyt found this(Krix et al., 2016) As different studies have used different
methods of stress induction, which may induce varying degrees of stress, methodological
differences may be responsible for this lack of claripugland et al., 2016).

Studies have also found that stress at encoding aag different effecton
subsequent recall and recognition ta@kst, Ramlow, & Wolf, 2005)As witnesses to a
crime are required to both recall events, which rely on explicit memory systems, and
recognise perpetrators, an implicit memory task, thisrditin is important (Vakil
Wasserman, & Tibgr2018). Basic research from neuropsychology suggests that stress at
encoding should benefit recall tasks more than recognition tasks (He2€0&l) A field
study by Morgan et al. (2004) found thdtigh intensity stressor increased false alarms and
reduced successful identification rates. In conttabgratoryresearch from forensic
psychology has shown no effect of stress on witness identification (Sauern®@16).
As the study by Morgantal. (2004) used military recruits goarticipants, they were able to
induce greater stress thartypical lab study. This suppottsetheorysuggestinghat high
levels of stress negatively impact performance (Nixon, 1982).

External factors, sucas length of exposure to a stressor, its intenaitg,time
between onset of stress and recall affect memory perfornjeecee & Edelstein, 2009).
As methodological differences between studi@y these factorshis may explain
inconsistencies in the literature on stress and perforn{&aceerland et al., 2018)Jowever,
internal factors, such as individual differences in baseline levels of stress or arousal, may
affect the extent to which stress impacts memadsyso me peopl eds cognitive
more resilient to increasing demands, the point at which stress impairs memory will vary

(Pliegeret al, 2016) Plieger et al. (2016) found that stress facilitates selective attention, and



subsequent recall, on cogmnély undemanding tasks but impairs selective attention on more
demanding tasksf this impairment is a result of over arousal, lower baseline arousal may
counter the negative effects of high arouBakkler& Wolf, 2017). As depression affects
arousak possible interaction between stress and depression should be considered.

Depression and Cognition

. Depression is among the most prevalent psychiatric disorders gl@b&liye &
Briley, 2011). It is also among the disorders witie highest 12nonth prevalence rate in
South Africa(Williams et al., 2008)While depression is generally considered an affective
disorder, it also produces changes in cognit®atlib, & Joormann2010. The current
consensus of the literature is tlaffiect and cognition cannot be considered separéRelgk
et al., 2013)TheDSM-V criteriaand the Beck Depression InventoryBDI-II), commonly
used to screen for depression, include cognitive defighigch may impair memory,
alongsideaffective measures of mood and motivat{Beck, Steer, & Brown, 1996
Participants with Major Depressive Disorder (MDD) perform worse than healthy controls on
list recall tasksBearden et al., 2006) hey are also slower and less accurate on tests of
working memory(Rose & Ebmeier, 2006Y hese tests examine explicit memory and show
that depression impairscall Participantéability to search for previously learnt stimigi
alsoimpaired(Hartlage Alloy, Vazquez, & Dykman, 1993 hese explicit memory tasks
require effortful pr o(Rese &Ebmeager, 2006Explicib be oneods
memory is important for the type of recall used by witnesses during interviews. This suggests
t hat depression may recallpeents a witnessodés abili

However,a review byAustin, Mitchell and Goodwin (2001) found ndference in
implicit memorytasksbetween participants with MDD and healthy contrdlsese tasks
involve priming causing fekngs of familiarity when selecting stimuli, rather than explicitly
asking participants to recall previously viewed stimuli tldae et al., 1993)t has recently
been shown that these implicit and explicit memory systems develop differently and support
performance of different memory tagk&kil et al, 2019. Implicit memory is important to
eyewitness taskthatinvolve recognising previously seen faces in a-lipeas familiarity can
influence these decisioif¥onelinas, 2002 As implicit memory does not require effortful
cognitiveprocesmg, poor performance on explicit recall tasks in participants with MDD
mayresult from doss of motivatior(Austin et al., 2001)Austin et al.(2001) dso found
inconsistent correlations between severity of depression and memory impairhgnt

suggestshat specifiaccognitive deficitsor low arousal associated with depression may be



responsible for the observed memory impairnse@n in recall but not recognitig¢Austin et
al., 2001).

A metaanalysis byRock et al(2013) on memory and depression found that
participants wih high depressiorscoresemember negative stimuli better than either neutral
or positive stimuliln comparisonparticipants with low depression scoremmember both
positive and negative stimuli better than neutral oResK et al., 2013Everaert Duyck and
Koster 015) suggest that an attent@lrbias rather than a memory biasirderlieshese
findings The metaanalysis by Rock et al. (2013) qagutsthis as theyound deficits in
attention and executive functioning in participants with depres&iomn and Joormann
(2015)observedhat depressive symptoms predicted poor sustained attenitiese deficits
were found both in participants with seveepressiorand those with suflinical
depression, which suggests that common traits or symptoms of people with depression impair
attertion (Rock et al., 2013)Therefore, attention should be considered mediator between
emotional states and memory, because emotional states affect attention and attention affects

memory Everaertet al.,2015).

Attention and Memory

The question of what will be encoded is relevant to studies of withess memory
Before one can remember details of an event one must notice and attericheret have
been cases of inattentional blindness where people who were preseriingt scene failed
to notice the crime as they were focussed elsewhere (Pickel, Z¥ébExplanation is that
people focused on goal related tasks do not attend unrelated séisulting in them missing
the eventAnother is that attention acts like aaoeof light; information on which the beam
is centreds better encoded._evineandEdelstein (2009) consider goal related behaviour to
attract the focus of this attentional beam while other informationdaltee peripher. As
our attentionatesources are limited, not everything in the environment can be attientfed
multiple stimuli are present, some will be prioritiz&this resuls in poor memory of
peripheral or less salient stimuli (Pickel, 2016a witness is occupied with a taskile a
crime such as a theft takes place, they may not atterwlithe as heir task will be more
salient.

Emotional events, such as fear inducing crimes, tend to be conspicuous and thus
attract attentionvhich reduces encoding of other infzation Drexler& Wolf, 2017). Events
that are moderately emotionally arousing will be remembered well and improve lateasecall

they attract attentio(De QuervainAerni, Schelling, & Roozendaal, 200However, high



levels of emotional arousatay impair encoding andeduce memory of detajlsven for well
attended stimul{Drexler& Wolf, 2017). As experiences of stress and emotion use cognitive
resources, too much arousal will impair cognitidrousal will also impair memory in
situationswhere cognitive demands are high (Levine & Edelstein, 2@39)emembering

the events of a crime requires memory of-eomotional details as well as the emotionally
arousing event, emotion and stress should impair memory of neutral information (Hoscheidt,
LaBar, Ryan, Jacob& Nadel, 2014).As crimes often involve a central, salient event as well
as more neutral information such as contextual informatimut the crime scene, both

neutral and emotional memories must be recalled by witnesses.

In sumnary, recall and recognition performance may be affected by dtaes
influence attention and processing at encoding. Acute stress and depression are two such
factors which may affect memorylemory forsalientemotional stimuli is different to that
for neutral stimuli interacts differently with both stress and depres&garimes are
typically salient eventsnethodologicatlifferences between forengisychologyand
neuropsychology might account for the range of reported effects of stress on mafittary.
the field of forensic psychology, differences in methodology sisctrime event and delay
between encoding and recall may have produced inconsistencies in this litéxakhigé
levels stress and depression are bmtpected to impair memaridowever, at moderate
levels the effects are less aleifferences in basine arousal may result in participamtgh
high depression scoresacting differently to induced stress thihose with low scores
(Drexler& Wolf, 2017).

Rationale and ResearchAims

As witness testimony hdar-reachingconsequences, knowledge that can help
establish its accuracy is importamhis is relevant both for supporting reliable and
discrediting unreliable evidengeovided by witnesseé\s depression often impairs memory,
the testimony of depressed particigamtay beconsidered unreliablélowever, as research
on depression and memory has not been undertaken in ecologically valid eyewitness
paradigms, previous research may nogeeeralizableBy understanding the interaction
between stress and depressiongfggwitness events, tlaecuracy ofvitnesse8 me mayr y
be evaluated from an informed positidinis would allow for accurate testimony to be
identified and founreliable evidence to be disregardBg using a reliable method of stress

induction and a standardized liweck crime it may be possible to investigate the effect of



important factors while controlling for otheBased on the reviewed literature this study

aimed to test the following hypuwtses:

1) It was hypothesized that stress would have a positive impact on recall memory.
2) Conversely it was hypothesized that stress would not affect recognition memory.
3) Depression was predicted to adversely affecall but not recognition.

4) Stress was alsagdicted to affect attention resulting in some details being better

recalled than others.
Methods

Design and Setting

This researclisedanexperimental dsign to investigate the effemtinduced stress,
the independent variablen wwo dependant variables, namely recall and face recognition.
Recallwasdi vi ded into ability to remember detail
appearance while face recognition will be tested walg&tAbsent (TA) and Targeresent
(TP) lineups.Research asconducted in the Department of Psychology at the University of
Cape Town (UCT)
Participants

Sample.Participantsvererecruitedvia the Student Research Participation Program
(SRPP) run by the Psychology Department at UThis method of convenience sampling
connectsindergraduate psychology students, who must participate in research to write their
exams, and researchers in the departniRanticipantsvererecruited via an advert on the
university online portajsee Appendix A)180 students were screened for elilifijpi Of
these, 123 were invited to take part in the laboratory sessidodierandomisedaboratory
sessions were arranged for individual participants. 40 particiffanter) came to tak@art
in the45-minute labsessioncompleting the MASTover 12 weeksvith 28 (6 mer)
providing a full set omemorydata.

Exclusion criteria. Students diagnosed withpsychiatridisorderwereexcluded
from the studylt was expected thatigdentswith high levels otrait anxiety, or who were
affected by psychological trauma amayhaveexperiencd adverse effectaerealso
excluded Furthermorestudents wittprevious head injuriesereexcludedo avoid

confounding variables.

M aterials



The 4-item Primary Care PostTraumatic Stress Disorder Screen (PEPTSD).
The PCPTSD is a concise screening test comprising four yes/no quedtions ¢t al., 2003,
see AppendiB). It asks about any trauma experienced by the particthatturrently
affectsthem.Participants who answedé y e s 6 t o t h sweeeexoludedianr e i t me ¢
this study(Prins et al., 2003)Though brief, the P TSD has shown good content validity
for identifyingsymptoms of traumahe PCPTSD displays good criterion validity when
compared to longer measures of PTSD (Brewin et al., 26089s also demonstrated good
testrest reliability withr =0.83 (Prins et al., 2003yhe PGPTSD is recommended a
practical measure for detecting PTSD symptomology (Davis, Whitw&riickett, 2009) It
has been used in studies conducted in South Afrittahigh internal consistency showd £
.89 (for example Peltzer & Louw, 2013; Peltzer, 2014).

State-Trait Anxiety Inventory Form Y1 and Y2 (STAI-Trait and STAI-State).
This selfreport questionnairkas two partswith 20 items each, measuring state and trait
anxiety Items are rated usingdapoint Likert scale(Spielberger, Gorsuch, Lushene, Vagg, &
Jacobs, 1983The STALTrait measures general anxiety symptoms (see Appendix C). A
score O 59 indicates severtescraanpartegays and wi | |
(Spielberger et al., 1983Jhe STAIState §ee Appendix D) measures currivels of
anxiety Scoresnvereused as a measure of sttédse STAlhas beemised in studies with
undergraduate populations whigh levels of internal consistency € .92),andtestretest
reliability (r = .69 t0.89) (Spielberger & Vagg, 1984A study in South Africa byordaan,
Spangenberg, Watson, and Fouché (2007) found a similar level of internal congistency
.89).

Beck Depression Inventoryll (BDI -11). This selfreport questionnairef 21 items
measures current depressive symptomatology (see Appenlleck et al., 1996)
Respondents clse a statement from a list, for each item, that best ded¢hiee mood or
behavior over therpvious2 weeks. Irthis study, scores on the Blereused as aovariate
measureThe BDFHI has high internal consistency and testiest reliability U= .91 and .93,
respectively), as well as adequate factorial and content validity (Beck et al., 1996; Dozois,
Dobson, & Ahnberg, 1998Furthermore, the BDII has been used in several South African
studies and has been shown to have high internal consisténc9@) (Henry, Wolf, Ross, &
Thomas 2015; Kagee, Nek Saal, 2014; Somhlaba & Wait, 2009).

The Maastricht Acute Stress Test (MAST) The MAST isastress induction
procedure that combines the Cold Pressor Test with mental arithmetic from the Trier Social

Stress TesfSmeets et al., 2012 he test takes 15 minutesadminister Participants
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alternate between having their handaatd water and doing an arithmetic taskere they
must count backwards in steps of 17 from 2043. Participaemttopped and told to start over
if they make a mistake on the arithmetic td3&rticipantavereinformed that thergvould be
multiple trialsof these tasks and thial lengthis randomlydeterminedwhile it is infact
fixed, but would never exceed 90he unpredictability of thtaskand sociakvaluative
nature of thenegative feedback during theithmetictaskactivate both the HPA andA#

axis, eliciting a comprehensive stress respg¢8sgeets et al., 2012)

The MAST has been used in several studies alongside the placebo MAST and has
been shown to reliably produce a stress response as measured by physiological arehsures
selfreport(Shilton, Laycock& Crewther, 2017)Measures of cortisol, pulse rate aslvasl
systolic and diastolic blood pressirave beemeported as beingignificantly different
between participants completing the MAST and placebo M@&Byer, Smeets, Giesbrecht,
Quaedflieg, & Merckelbach, 2013 ubjective scores of anxietstress and discomfort have
also shown significant stress induction after MAST administratatafn, Rainford, van
Vugt, & Ronay, 2017)This procedure has been usednregewitnessnemory experiment
similar to that proposed hefB8auerland et al., 2016).

The Vrije Universiteit Ambulatory Monitoring System, version 5fs (VU-AMS;

Vrije Universiteit, Amsterdam, Holland) . Heart rat HR) and skin conductand&C)were
measured using the VAMS. This non-invasive and portabléevicemeasuregbhysiological
responses continuously throughout the stiitese measures were analysed as part of the
stress manipulatiolBoth HR andSChave been shown tocreasevhen people experience
stress(in, Lin, Lin, & Huang, 2011)Lin et al. (2011) alséoundno stress x depression
interaction on these measures making them a suitable variable for the stress manipulation
check in the presence of depression.

The SeltAdministered Interview (SAI©). The SAIO is a standardized interview
based on the gmitive interview. It asks generic questions applicable to various crimes and
has been shown to enhance recall (Hope, Gabbert, & Fisher, 2011). The witness is asked to
think back to the event and is then asked a series eleadimg questions to prompicag|.
Questions ask about physical aspects of the event and the perpetrator as well as actions taken
by the perpetrator and any other people involved (Sauerland et al., 2016). In this study the
SAl was used as to test pathrbuglcan pnidne susrd/. me mor y

Line-ups. TA and TP lineups were constructed for two confederates who
volunteered to assist with the project. Bot h

Line-ups were composed of two rows of three photograploesyisly the neck and face,
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presented simultaneously, 11 foils for each confederate were selected from a data base of
photos. A short list of 16 foils was selected, based on a general description of each

confederate, by the researcher, which was reducee tbltipphotos judged to look the most

like the target by the confederate and the photographer. This was done to ensure a high
similarity between the foils and the target which reducesumsuggestibility fFitzgerald,

Oriet, & Price, 2014Dnce constructedhelineu ps wer e shown to some o0°
classmates, who noted that the photographs of the confederates were of higher quality than
those of the foils, and thus stood out. After a second round of editing, thepBneere

shown to the 9 membeof the eyewitness lab at UCT, who were unable to distinguish the

target from the foilsTwo versions of each line up were constructed, with the target being in

either position 3 or 5 to reduce the influence of a position efféetl§, Steblay,& Dysart,

2015 I n the TA lineup the O0targetd was the foi
appendix F).

Procedure

Ethical clearance was obtained through the Department of psychology ethics
committee at UCTsee Appendixs). Participans were firstscreened through an online
surveyto avoid possible negative outcomes from the stress induBligible participants
were directed to a sigmp sheet online.

Screening phaseThe STAHrait wasused to screen for anxiety atiee PGPTSDfor
symptoms of PTSDParticipants with high levels of either miagveexperiencd adverse
reactions to stress induction andrescreened ouParticipants scoring above the respective
cutoff scoreswereinformed of this and advisesh whereto seek counselling if desirddee
AppendixH).

Laboratory phase. Participantsveregiven a consent forrgsee Appendix) outlining
the procedure of the experimenthich they veretold aimedto tes theeffect ofstresson
problemsolvingability. Once the consent form had been signedtigpantsattacled the
VU-AMS device tothemselvesthe signal washeckedand it was set to recariihey were
not informed that a mock crimeould take placdo ensure natural reactiarfRarticipants
then complete the BDFHII. Participants in the experimental growpreinformed of the
procedure fothe MAST, or placebeMAST for the controlshbeforecommencing with the
test For the experimental group, the water was cooled with ice until it re&C8eds
measured by pool thermometer. The water for the control group was tap water warmed to

20°C. After the MAST proceduregarticipantscomplete the STAlstateform. Thereafter
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participantsveregivena vocabulary tesds a distractor task but told thatvés the main test
(see Appendix). At this point the experimenter excddemselfto go to the bathroom
leaving a phone oa container which held spare cables for the AMMUS. A confederateéhen
knocked on the doognteredhe room andslkedthe participantf the researchewas present.
Theytold the participant that they had left their phone behind darprgvious sessioThe
confederataventto the tabletookther e s e a r ¢ h, stati@ that i viae thezrsand left
the room When the researcher reappshhe askedabout the distractor taskhile searching
for the phonelf the participant mentioned that someone had come to fetch their phone the
researcher asked what phone had heken and stated that the phone waslhike
participant did not mention the theft the researcher asked what had happened to the phone he
left on the containgisee AppendiX for schematic of procedure)nce the participant had
told the researcher whhad happened they wardormedthat they had witnessed a mock
crime and were debriefddee Appendix.).

A recall taskwassent to the participants the next day via epmaiburing that lin@ips
were double blindWells et al., 2015a)A period of 24 hours ensutéhat participantsvere
only affected by stress during encodi{8auerlancet al.,2016. The task was comprised of
the SAlas well as two lineipscomprised of 6 facesabeled AF. Eachparticipant first saw

a target absent (TA) lineup and then a target present (TR)gifeg the confederate they saw

in the lab.The instructions above the lmep st at ed t hat o&éthe suspect

presentao. Par t i c ithpiraconfidencenrethek lin@psdleetion andohadrtheet e
option to say the suspect was not pirMEssent
is in line with best practice identification procedure which reduces the chance of false

identifications Malpass & Devine, 1981)
Data managementand Statistical Analysis

Data wascapturedwith Microsoft Excel which was used to calculatests and
related effect size® a r t i @ergprahninfosmation was not captured to insure
confidentiality. Inferential statistics were computed using SPSS ve2SidRaw Excel and
VU-AMS data asvell as SPSS output and syntax are stored in an encrypted folder, available
for inspection if requestedll assumptions for analysis were met unless otherwise stated.

HR and SC were sampled between minutes two and three after obtaining informed
consentfo obtain a baselineising VUDAMS version 4.0The second period sampled was
between minute 16 and 17 of the recording, by which time the MAST had been confpleted.
repeated measuemalysis of variance (ANOVA)as conducted within groups to compare

or
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HR and SC over time. A mixed methodBIOVA was also conducted to see if there was a
significant time x condition interaction between groups.

A list of verifiable details was coded for descriptions of the location of the
experiment, details of thmock crime, from when the researcher left the room to when he
returned, and for descriptions of the perpetrédee AppendiM). These were determined
top-down based on a script for the confedei@tesa c, et ctothisg consistently worn, and a
fixed location for the participant and itenmsthe lab Interrater reliability was obtained for
the 28 coded statements on details of location, events and perpetrator descFptitnes.
guantity of details reported the singteeasure inteclass coefficientsréquiring absolute
agreement) were 0.89, 0.93 and 0.82 for location, events and perpetrator details respectively
(Landis, & Koch, 1977)An analysis of covariance (ANCOVA) was conducted for each
category of recallandon total details recalledo analysehe effect of condition (stress vs
control) on recall memory, using BDIl a covariate

For face identification, an ANCOVA was conducted to compare the results from each
group using BDIIl scores as a covariate. Results from both-lipe ancconfederates were
collapsed to create a single score for each participant. A correct rejection on the TA and a
correct identification on the TP lingp counted one point each. Thus, scores were analysed as

continuous variables that ranged from zero to two.

Results
Manipulation check

Physiological measuresHR and SC were analyséal 35 participants (16f whom
underwent thetresanducing proceduneusing a repeatilmeasures ANOVA to compare the
change between groupBhere was a significant time x condition interaction for HR1, 33)
=5.12,p=0.03,d = 0.84, shown in figure 1and for SCF (1,33) =5.77,p=0.022,d= 092,
shown in figure 2Bothinteractions were disordinalith average HR and SC changing in
opposite direction for the experimental and control groups over Eorehe experimental
group SC increased significanffy(1, 15) = 5.78,p = 0.019,d = 1.30but HR did not change
significantly while for the control group HR decreased significaRt{§, 16) = 15.02p =
0.001,d = 1.88 but SC remained the same.
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SeltReport Measure The STALY1 scores of 40 participants (Stress = 20) were
used as a seteport measure of stress. Baffoups completed the STML1 after doing the
MAST or placebo MASTMeans and starad deviations are reported iafle 1 for both
groups along with BDII scores An independent samplegdst was conducted seeif there
was a significant difference lve¢en selreported stress peMAST. There was a significant



15

difference between scoreé38)=3.40 p< 0.001,d = 0.95.A T-Test was also used to

compare depression scores across the groups. There was no significant ditf€38hce

1.36 p = 0.181and as such differences between groups cannot be attributed to depression.
As not all participantsompleted the recall task second manipulation check was

conducted on for those participamiBo did. The pattern in the data remained the same avith

significantdifference on the selieport scores of those participah{@6) =2.33,p =0.014,d

= 0.88 For the 3 participants for whom there was physiological and recall (&ttass =

13), the time x condition interaction for HR(1,22) =7.37,p=0.013,d =1.16and SCF (1,

22) = 6.15,p=0.21,d = 1.03were both significanfThere was a significant deease in HRF

(1,10 =8.97,p=0.012,d = 1.81for the control group and no significant change in SC. For

the experimental group theewas no significant change in HR but a significant increase in SC

F(1,11) = 7.44p=0018,d=1.58

Table 1
SeltReportedStress and Depression scores by Condition
STAI-Y1 BDI(I)
M SD M SD
MAST 24.35 9.97 13.90 9.70
Placebo 14.0 8.94 1035 6.45

Note:Means and standard deviations for seffort measures.

Effect of Stress on Recall

Recall data was collectetbim 28 participants (stress = 14). The data was collapsed
across confederateswing to the small sample siZdeans and Standard Deviations are
reported inTable 2 for each category of recalk well as a total score for each group.
Comparing the results for total recall across conditions, suggests that the MAST group
performed sghtly worse than the control group. However, the higher Standard Deviation
also suggests that the results had a greater spread.

SeparatANCOVAs were conducted for memory of location, eveartsl desriptions
using. Theamemory of locatioranalysisshowed no difference between grotpdl, 26) =
1.85,p = 0.19 d = 0.54, and noeffect of the covariaté (1,26) <0.01,p=0.909,d = 0.04.

For the analysis for memory of evetit® assumption of homogeneity of variance was
violatedwi t h Lavened§(1t26)s 11.35pF @002 Thd nwi@ robust Welch
test was run which was naignificantF (1, 18.07)< 0.01, p = 0.934,d = 0.03 and the effect
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of the covariate was b nonsignificantF (1, 26) = 0.22p = 0.646,d = 0.18. The
descriptions of perpetratdid not differ between grougs(1,26) =0.12 p=0.727,d=0.14
with the covariate similarly nesignificantF (1, 26) <0.01,p = 0.911,d = 0.04. A fourth
ANCOVA was conducted using a sum of all information recalled forming a single recall
score for each participait e ve ne 6s t e s k(1,268 510986 gor0036oithe a n t
Welch test which is more robust to unequal variance is repdieddifference between
groups was similarly nesignificantF (1, 22.08) = 0.71p = 0.441,d = 0.29 as was the effect
of the covariaté (1, 26) = 0.19,p = 0.666,d = 0.08.

Table 2
Means and Standard Deviatioftg Recall Type by Condition
MAST Placebo
M SD M SD

Location details 4.86 3.08 6.50 2.98
Event details 5.21 2.63 5.21 1.19
Perpetrator description 3.93 2.37 4.36 2.92
Total 14.00 5.94 16.07 3.87

Note Means and Standard deviations for each recall type for the stress and control group.

Effect of Stress on Facédentification

Face identification data was collected form 28 participants (stress Ert#) Table
3, whichshows the response data for the face identificatwascan see that a large
proportion of participants in both groups made a false identification on the &agdifThe
stress group had more correct rejections but also more false alarms, while more participants
in the control group were not confident enough to either rejediAhiee-up or to make an
identification. For the TP linep, both groups made the sanumberof correct
identifications, but the controls identified a foil or rejected thelipenore oftenHowever,
these differences were small.

Of the28 participants15 madeidentification attempts in the TP ling, across the
groups.eightwere successfulsing a binomial distribution where that probability of a
correct identification by chance, or base rat@,450.167, the probability that thaight of
the 28 participnts would make a correct identification by change=9.049 which is less
than alphaWhen one only considers the 15 participants who attempted to make an
identification, the probability of makingightidentifications by chance dropspe= 0.001.

This is worth noting asrddentification rate close to chance would render any conclusions

drawn meaninglessi\(ells, Yang, & Smalarz, 2015from the above we can conclude that
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the low hit rate on the TP lingp isstill significantly above the basate.The results of the
ANCOVA showed no signi€ant difference between groupg1, 26) = 0.47 p = 0.499,d=

0.20 and the effect of the covariate was also-smmificant withF (1, 26) = 0.39,p = 0.536,

d = 0.19 Thus we can conclude that there were no meaningful differences in identification

rate between the groups.

Table 3
Line-up Responseby StressCondition forTA and TPLine-ups
MAST Placebo
TA n=14 n=14
Correct reject 3 2
False alarm 10 9
Dondét know respon 1 3
TP n=14 n=14
Correct identification 4 4
Foil identification 3 4
False reject 5 6
Dondét know respon 2 0

Note for aTargetAbsent (TA) lineup rgecting the lineup is the best responssuivalent to a correct
identification in the TargePresent (TP) lin@ip. False alarm in TA and Foil identification are also equivalent

Power Analysis

The power achieved for the main variables recall and idenidicatere both low at
0.11 and 0.08 respectivetipe to the small sample sizZ&s such conclusions drawn can only
be tentative and this should be considered a pilot sflagchieve power of .5. Sauerland et

al. (2016)required 123 participants
Discussion

The present study investigated the effect of stress at encoding on eyewitness memory.
As witnessing crimes often induces stress, it is important to understand how reliable witness
memory is under these conditions eTMAST, a standardized stress induction procedure,
was used to induce stress in the experimental gidmeets et al., 2012 live, scripted
mock crime was staged, increasing the ecological validity of this study without sacrificing
control.Importantly,this event controlled for participants attention by having the confederate
engage thenBy allowing a full day to pass between the experimental session and the recall
test, this study ensured that participants were only acutely stressed during encadiog an
recallor recognition This delayfurther increases the ecological validity of the stadyolice
are typically not able to arrange a lap on the same day as the crime (Sauerland et al.,
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2016) Furthermore, as previous research using the SAhbiaseparated the effect of stress
at encoding and recall, this study expands on thewuliterature on the SAI.

The results of both sefeport and physiological measures allow us to conclude that
the stess manipulation was effectivesulting in differences of approximatelgestandard
deviation between groupBarticipantsn the experimental grougported higheSTAI Y-1
scoreghan those in the control groubdlthough no baseline STAI scores werearled
differences betweerrgups show that the experimental condition was more stressful than the
control conditionSCincreasedignificantlyafter completing the MAST procedure and
decreased for controls completing the placebo MAST resulting in significantly higher scores
in theexperimental group pogirocedure. ThelR of participants in the experimental group
did not increase significantly, but that of the controls decreased, resulting in a significant
differencebetween groupsVhile an increase in HR was expectkis result an be
explained agll participants were told that they were taking part in a stress expeamegnt
given the instruction of the MAST before the MAMS was set to record. Shilton et al.

(2017) found that participar@iBiR increased after having the instioas of the MAST
explained to them in anticipation of the procediteus, the high baseline HR found in this
studywere likely an anticipatory stress respanBeis highHR was sustained for the
experimental but not the control group, resulting in a significant difference between the
groups.These results were found with the full sample as well as the subset who completed
the whole experiment.ogether, theseesults suggeshat the MAST produced a significant
stress response, in line with previous reseéBeauerland et al., 2016; Smeets et al., 2012
Previousstudies used the PositivediNegative Affect Scale (PANASInd the STAI ¥1 as

a seltreport measugeand reliabl showedncreases in subjective stress (Shilton et al., 2017
Smeets et al., 20)Xortisol levels, heart rate, systolic and diastolic blood pressure have
previouslybeenshown to increase significantly after administrating the MASHilton et al.,
2017 Smeets et al., 2012)he results of this studyre the first to showhe effectiveness of
the MAST usingSC.

As in the study by Krix et al. (2016) stress was induced directly before a mock crime.
Although stress levels differesignificantly between the groups encodingno difference in
memory performance was fourtdypothesis one, that stress would improve recall can thus
be rejected while hypothesis two, that stress would not affect recognition was supfiuged.
contradics findings that show eith@ncreasear decreased memory performarmsea result
of stresduringencoding(Deffenbacher et al., 20D4As these results did not show a

difference in the effect of streasencodingn either recall or recognition tasksdoes not
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support findings which show that stressnore beneficial to recall performance than
recognition Het et al, 2005) However, it sipports findings by Krix et a(2016) using the
SAl that found no effect of stress on recall memadiey found significantly elevated levels
of cortisol in the experimental groups using the MAST, an effectdsizé, suggesting that
cortisol was elevated during encoditigwas suggested that, as revadls performed directly
after encoding, the lack of significant difference was a restitteofame level dftress being
present at both encoding and recall. However, as participants in this study all performed the
recall task under conditions of no stresther explanations are needbdboth studies, stress
cannot be directly attributed to the crime. It has been considered that this could reduce the
effect of stress on memory of the event. However, as basic research in neuropsychology has
found a stressffect on list learning tasks, the lack of association between the to be
remembered event and stress induction is not a suffiexgnaion (Krix et al., 2016).

Researclon the effect of stress on recognition has found a range of résfhiile. Het
etal. (2005)found stress to benefit recall but not recognition and Morgan et al., (2004) found
stress to impair recognition. Methodological differences between studies accounts for these
discrepancieslhe presenstudysuppats finding by Sauerland et §2016) which found no
effect of stress on eyewitness identification accuracy in either target absent or target present
line-ups.An important distinction in the presestudy is that participants completed both the
recall and recognition task the day after the stress indu@eplicating the findings of
Sauerland et al. (2016) with a different, yet meaningful, delay between encoding and
recognition also suggests th&ress does not change the rate of decay of memory traces
(Levine & Edelstein, 2009As such these findings show that stress at encoding has no effect
on subsequent recall or recognition.

The procedure used in both studies does several thingsréase rigoufSauerland
et al., 2016)By seeing participants in individual sessiaghsontrols for attention as the
confederate always engages the participant directly. The live crime provides a more realistic
scenario than the video clips often ugedyewitness research. In this way participants are
physically and mentally present in the event, as opposed to a video which may not fully, or
consistently capture their attention. The individual sessions also allow for a careful stress
manipulation as @l as simplified physiological data collection. This allows for
methodological rigour in data collection while increasing the ecological validity of the event
(Sauerland et al., 2016). Such a standardized procedure allows for the systematic addition or
manipulation of conditions which is crucial in making meaningful observations. It may also

allow for differences in basic neuropsychology and forensic psychology stress research to be
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understood. As the materials and type of memory tested are so diffeneaebé¢hese fields,
consistency within forensic psychology, where there is currently less rigour, is needed to
establish the cause of these different findings (Sauerland et al., 2016).

An important consideration when comparing findings on the effestress, other
than the recall or recognition task, is the level of stress induced (Sauerland et al., 2016). As
methods of stress induction varlyis plausible that different studies have induced significant
but heterogenous degreefstress.As the theretical stress model suggests that the effect of
stress on learning and memory fits a negative parabolic curve, different stress induction
methods may have differing effe@@rexler& Wolf, 2017). By only having two stress
groups it is possible that affect will be missed as the relationship between stress and
performance is nehinear (Nixon, 1982). As suchétpresenstudy may have looked at
points on either side of the optimal performance peak, missingpthewhere stress benefits
performanceperformance caused by strebtethodological differences in stress induction
within eyewitness studies maysoexplain the confusion as to the effect of stress on both
recall and recognition (Sauerland et al., 20F&ifure research shouldethis procedte with
a different stress inductianethodto investigate this effect. By using a standaablogically
valid live event but altering the stress induction technique, the effects of stress on eyewitness
memory will become clearer

A notable difference in the results of this study #ratby Sauerland et a{2016), is
the differencan TA rejections and TP hits. While in both studies the rates were similar
between groups, Sauerland et al. (2016) report more correct rejectioaslif lime-ups as
well as hits in the TP linaps This result was surprising as the face recognitiok tas
conducted by Sauerland et @016) was conducted a week after encoding while in the
current it was conducted 24 hours later. As memory performands to decrease with time,
one would expedhat identification rates would be higher in this experiment, which used the
same procedureshields et al.2016) This is likely the result of the repeated measures line
up design. As many participants ideietif a foil on the target absent lin@, they
subsequently rejected the target presentuimédowever, as the successful identification rate
was significantly greater than chance and consistent across the experimental conditions, this
difference did noaffect the results.

The nonsignificance of depression scores as a covariate is a finding which should be
investigated further. It was hypothesised that depression would impair recall memory, yet this
was not the case in either group. While it did not affect recognitiorypegtesised,

conclusions drawn remain tentative. The procedure used ensured that the confederate
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engaged the participant, drawing their attention to the event. As such the procedure controlled
for attentional bias and this may explain the-s@nificant dfect of depressionHveraert et
al., 20b). However, as the average depression score was low for both groups, the sample
may not have had sufficient variation in depression scores for an effect to be found.
Increasing the sample size should provide slétaariation in depression scores to clarify
this. Future research should also nueaglepression at recall as acute stress is associated
with the onset of depressioHgmmen, Kim, Eberhart, & Brennan, 2008)study using
mood induction found that negagivnood at recall but not encoding negatively impacted
memory(Thorley, Dewhurst, Abel, & Knott, 20)5As such, depression may be more
relevant at recall than encoding.

The primary limitation of this study is tieenallsample sizend its ramificabns for
statistical powerAs a result obne of the confederatéswving to leave the country during
data collection, unanticipatedlyot all of the 40 participants witnessed theckcrime, and
somecouldthusnot provide a full set of datés the effect sizes for the effect of stress and
depressiomnrecall memory were small, moparticipants are required to chetle non
significance of these findingAnother possiblémitation wasthe use of repeatimeasures
designfor the lineups. This design was used, as opposed to a between group design, to
increase the power of what was expected to be a small sarh@esontribute to an
increase of rejections of the TP liap, as many participants made a coarfitifalse
identification on the TA linaup. As all participants first saw the TA lingp, this effect was
not counterbalanced, because seeing the TRiprfest would confound the decisions on a
subsequent TA linep. Regarding the stress manipulation check, although the results were
consistent across physiological and-seffort measures, the manipulation check could be
improved. Selreport analysis was done between groups to show differences between
experimental caditions, yet future research should take baseline measurements for-the self
report scores as with the physiological measures. Physiological measures were sampled at
two points, which while sufficient is not optimal. All measures could have been taken once
more to establish whether the stress effect was lasting or tramsreily, participants ages
were not recorded. Whilgge caraffect cognitive processes, these effects are most
pronounced at either end of lifespdevelopmentFitzgerald & Price, 2015As all
participantsvere younger adultsnrolled for undergraduate degreggeis unlikelyto have
affected the results
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Conclusion

The results of this study support previfingings using the same experimental
design The experimentadtressnduction resulted isignificant differences between the
groups on both seleport and physiological measurescluding SCwhich had not
previously been usead evaluateghe MAST.Such stress manipulation checks are matbe
eyewitness literaturgetincreasamethodological rigour and allomorerobustconclusion to
be drawnThis induced stresa encodinglid notaffecteither recall or recognitiomAs such
stress at other time points should be consid®&trepancies in thierensic psychology
literature make a strong case for the need to increase methodological consistency in stress
research to ensure that studies are directly compaBaplesing this same procedure but
inducing stress at recall or dugitonsolidation, future research may systematically explore
the effects of stress on eyewitnessemay also be important to have more than two groups
when conducting experiments with stress owing to thelinear relationship between stress
and performnce. This project will be expanded to increase the power of current findings and
introduce a second experiment with 3 grqupsetter understand the effectsvafied levels
of stress on eyewitness memomis project demonstrates that ecological vglidnd
methodological rigour are not mutually exclusive and should become a staple in the

eyewitness literature.
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Appendix A
SRPPRecruitment Advert

The Effect of Stress on Problem Solving

| am running a study which aims to examine the effects of acute stress on problem solving.
To participate in this study, you will first need to complete an online survey to see if you are
eligible (you will be awarded 1 SRPP point for this). If you are eligible, you will be invited to
the laboratory phase where you will complete some questionnaires, take a short stress
inducingprocedurdollowed by aproblemsolvingtestwhich should take less #m an hour

You will also be required to complete feedback on the experiment the next day via email.
You will receive a further 2 SRPP poitfits the laboratory phase of the experimg@hat

makes 3 for the whole study).

The First step is to completieis surveyto see if you are eligible for the laboratory phase.
You will receive an email once you have done this letting you know what the next step is if

you are eligible.

Thank you for taking the time to read this and complete the questionnaire
SincerelyMilton Gering

grnmil001@myuct.ac.za
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Appendix B
PC-PTSD

In your life, have you ever had any experience that was so frightening, horrible, or upsetting, that in
the past month you:

Question Yes No

Have had nightmares or thought abo
Tried hard not to think out it or went out of your way to avoid situations that
reminded you of it?

Were constantly on guard, watchful, or easily startled?

Felt numb or detached froathers, activities, or your surroundings?
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Appendix C

State Trait Anxiety Inventory T Trait Form

SELF-EVALUATION QUESTIONNAIRE
STAI Form Y-2

Name

DIRECTIONS

A number of statements which people have used to describe themselves are given below.
Read each statement and then circle the appropriate number to the right of the statement
to indicate how you generally feel. There are no right or wrong answers. Do not spend too
much time on any one statement but give the answer which seems to describe how you
generally feel.

21,1 feel PIEASANT.......cciviiiiciie e

22. | feel Nervous and MeSHIESS ..o e e aae s asa e s nneenan s

23. | feel satisfied with myself............cccevvecnninininninis e

24.| wish | could be as happy as others seemtobe.......cccccviviiiiiciiiiiiiiiciccciiecs
25. 1 feel like @ faillre .............ccoo.ooiiiiiiiiiii et

26. 1 fEEI FESIEA ....veeeeeeeeeeciie et e e e ita e e ae e s esssea s s e e sasae s mnn e e esssnanrnnaes

27.1 am “calm, cool, and collected”............ccccceeeerurveciunicrnnnennns

28. | feel that difficulties are piling up so that | cannot overcome them............ccccceuueee
29. | worry too much over something that really doesn't matter.....................
R LU Ty T =T o
31. | have disturbing thoughts ..........cccociiinmmnin s
32. | lack Self-CONfIdENCE. ..........ccoieiiiiiie ettt as s ssna s s s

33. | fEl SBCUME ...ecvviiiiiiieseciresessssseressnsessnsessnssssnasssnas

34. | make decisions easily ...............c.....

35. 1 feel INAdeQUALE..........cccoiiiiiiiiciiice e
36. 1 @M CONBBNE ..o s ma st s s nnen e s
37. Some unimportant thought runs through my mind and bothers me..........
38. | take disappointments so keenly that | can't put them out of my mind....

39. 1 am a Steady PErSON. .. ..ot st s st snrss s s as s sassesassass anssasasnasas

40. | get in a state of tension or turmoil as | think over my recent concerns

AN INEEIESES ..ottt e e e e e e e e e e esaesae s eeessssaeeeasaeenaeeeansrsasasaesaeennnns

© Copyright 1968,1977 by Charles D. Spielberger. All rights reserved.
Published by Mind Garden, Inc., 1680 Woodside Rd, Suite 202, Redwood City, CA 94061
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Appendix D

STAI-State Questionnaire

SELF-EVALUATION QUESTIONNAIRESTAI Form Y-1

Please provide the following information:

Name Date

Age Gender (Circle) M F

DIRECTIONS:

A number of statements which people have used to describe themselves are given below.
Read each statement and then circle the appropriate number to the right of the statement
to indicate how you feel right now, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which
seems to describe your present feelings best.

BRI == I o o PP 1
2. FFBBI SBCUIE ..ttt sttt m e me e s ne s s be s s bR s s bn e e
B FAM EBNSE ..ot e e
Ll feel strained ... e
LI FEEI B BASE ..ottt e e

CHEEBIUPSELE ..ot en e ene e ae e et st en e 1

feel SAtISTIRA ... e st 1

Lfeel fIghteNed ... ..o e e

11. 1 feel Self-CONfIdENE........ccorieeeieree e
12, 1TEBI MEBIVOUS ..ottt ee e s em e sa s s s s enesrens
13 L AM JIBIY oo e e e et e e s e s e e e seenen e 1
14, | fEI INABCISIVE...eeeueeeeeeee ettt st e e e smmee e st
15, 1 @M relaxed ... e e
16. 1feel CONtENt .. ... ettt e e e e e s
B I =T 1 T 4 =T OO PP
18. 1 fe€l CONFUSEA. .......ooiiiiiiiiiiieecie e sema s s enans
19, 1 fEEI SEEAAY .. ceivrieieeiieeeiee et se s e e e e e et et e st e s sn e e s e e s maeeemneennne

20. [ feel pleasant..........oo i

© Copyright 1968,1977 by Charles D. Spielberger. All rights reserved.
Published by Mind Garden, Inc., 1690 Woodside Rd, Suite 202, Redwood City, CA 94061

4
5
6
7.1 am presently worrying over possible misfortunes ............cccccoveiniiiiiiiinnne 1
8
9
0

L feel comFOrtabIe ........oooi e e
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Appendix E

Beck Depression Inventoryll

Name:

Student number:

Gender:

Instructions: This questionnaire consists of 21 groups of statements. Please read each group of

statements carefully, and then pick out the one statement igeaghthat best describes the way

you have been feeling during the past two weeks, including today. Circle the number beside the
statement that you have picked. If several statements in the group seem to apply equally well, circle
the highest number for @t group. Be sure that you do not choose more than one statement for any

group, including Item 16 (Changes in Sleep Pattern) and ltem 18 (Changes in Appetite).

1. Sadness

0 | do not feel sad.

1 | feel sad much of the time.

2 | am sad all of the time.

3 I sad

stand it.

am SO

2. Pessimism
0 lam not discouraged about my futur

1 | feel more discouraged about my

future than | used to be.

2 ldo not expect things to work out for

me.

N

6. Punishment Feelings
I donodot feel
| feel | may be punished.
| expect to be punished.
| feel | am being punished.
7. Self-Dislike
| feel the same about myself as ever
I have lost confidence in myself.
| am disappointed in myself.

| dislike myself.

8. Self-Criticalness
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3

| feel my future is hopeless and will

only get worse.

3. Past Failure

0 I1do not feel like a failure

1 I have failed more than | should have

2  Asllook back, | see a lot of failures.

3 Ifeel | am a total failure as a person.
4. Loss of Pleasure

0 |getas much pleasure as | ever did

from the things | enjoy.

1 | dondt enj

to.

2 | getvery little pleasure from the

things | used to enjoy.

3 | candt get
| used to enjoy.
5. Guilty Feelings
0 | donodot feel
1 | feel guilty over many things | have

done or should he done

2

3

| feel quite most of the time.

| feel guilty all of the time.

0 I

than usual.

donot Cc maret i

1 Iam more critical of myself than | usg

to be.
2 | criticise myself for all my faults.

3 | blame myself for everything bad tha

happens.
9. Suicidal Thoughts or Wishes

0 I

myself.

donot have

1 | have thoughts of killing myself, but |

would not carry them out.

2 1would like to kill myself.

3 I'would kill myself if I had the chance
10.Crying

0 |  charenttéan | used tg. &

1 Icry more than | used to.

2 | cry oververy little thing.

3 I

f eel | i ke ¢
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11. Agitation

0 Il am no more restless or wound up t

usual.

1 | feel more restless or wound up that

usual.

2 | am SO0 rest

hard to stay still.

3 lam sorestless or agitated that | ha
to keep moving or doing something.

12.Loss of Interest

0 | have not lost interest in other peopl

or activities.

1 lamless intere=d in other people or

things than before.

2 | have lost most of my interest in oth

people or things.

3 't ds hard tc
13.Indecisiveness

0 I make decisions as well as ever.

1 Ifind it more difficult to make

decisions than usual.

2 | have much greater difficulty in

making decisions than | used to.
3 I have trouble making any decisions.

14.Worthlessness

17.Irritability
0 Iam no more irritable than usual.
1 I am more irritable than usual.
2 lam much more irritable than usual.
3 lamirritable all the time.

18.Changes in Appetite

0
my appetite

| have not experienced any changes

la My appetite is somewhat less than

usual.

1b My appetite is somewhat more than

usual.
2a My appetite is much less than usual.
2b My appetite is much more than usua|
3a | have no appetite at all.
3b I crave food all the time.

19. Concentration Difficulty
0 Ican concentrate as well as ever.
1 |l candt cong
2 l'tds hard t¢
for very long.
3 Il find | car

20.Tiredness or Fatigue
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0 |do notfeel | am worthless.

1 I donot consi

and useful as | used to be.

2

other people.

| feel more worthless as compared to

3 | feel utterly worthless.
15.Loss of Energy
0 I have as much energy as ever.

1 I have less energy than | usethave.

2 I donot have

much.

3 I
anything.

donot have

16.Changes in Sleep Pattern

0

my sleeping pattern.

| have not experienced any change ir

la | sleep somewhat more than usual.
1b |sleep smewhat less than usual.

2a | sleep a lot more than usual.

2b Isleep alot less than usual.

3a | sleep most of the day.

3b Iwakeup® hours ear|l

back to sleep.

0

usual.

1

than usual.

2

the things | used to do.

3

things | used to do.

0

my interest in sex.

1

be.

2

3

| am no rare tired or fatigued than

| get more tired or fatigued more eas

| am too tired or fatigued to do a lot ¢

| am too tired or fatigued to do most

21.Loss of Interest n Sex

| have not noticed any recent change

| am less interested in sex than | use

| am much less interested in sex now

| have lost interest in sex completely.




Appendix F

Line ups

TA Line ups for confederate 1 and 2

TP Lineups for confederate 1 and 2 (Target in position C then E)
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