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The impact of stress on financial decision-making varies as a

function of depression and anxiety symptoms

Oliver J Robinson, Rebecca Bond, Jonathan P Roiser

Stress can precipitate the onset of mood and anxiety disorders. This may occur, at least in

part, via a modulatory effect of stress on decision-making. Some individuals are, however,

more resilient to the effects of stress than others. The mechanisms underlying such

vulnerability differences are nevertheless unknown. In this study we attempted to begin

quantifying individual differences in vulnerability by exploring the effect of experimentally

induced stress on decision-making. Threat of unpredictable shock was used to induce

stress in healthy volunteers (N=47) using a within-subjects, within-session design, and its

impact on a financial decision-making task (the Iowa Gambling Task) was assessed

alongside anxious and depressive symptomatology. As expected, participants learned to

select advantageous decks and avoid disadvantageous decks. Importantly, we found that

stress provoked a pattern of harm-avoidant behaviour (decreased selection of

disadvantageous decks) in individuals with low levels of trait anxiety. By contrast,

individuals with high trait anxiety demonstrated the opposite pattern: stress-induced risk-

seeking (increased selection of disadvantageous decks). These contrasting influences of

stress depending on mood and anxiety symptoms might provide insight into vulnerability

to common mental illness. In particular, we speculate that those who adopt a more harm-

avoidant strategy may be better able to regulate their exposure to further environmental

stress, reducing their susceptibility to mood and anxiety disorders. The threat of shock

paradigm we employed might therefore hold promise as a �stress-test� for determining

individual vulnerability to mood and anxiety disorders.
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2ठ⃚
ठ⃚

Introductionठ⃚17ठ⃚

Itठ⃚isठ⃚wellठ⃚establishedठ⃚thatठ⃚stressठ⃚canठ⃚precipitateठ⃚moodठ⃚andठ⃚anxietyठ⃚disordersठ⃚(deठ⃚Kloetठ⃚etठ⃚al.,ठ⃚2005).ठ⃚18ठ⃚

However,ठ⃚itठ⃚isठ⃚alsoठ⃚recognisedठ⃚thatठ⃚thereठ⃚existठ⃚greatठ⃚differencesठ⃚amongstठ⃚individuals;ठ⃚someठ⃚19ठ⃚

individualsठ⃚areठ⃚resilientठ⃚toठ⃚stress,ठ⃚whilstठ⃚othersठ⃚areठ⃚particularlyठ⃚vulnerableठ⃚(Kendlerठ⃚etठ⃚al.,ठ⃚2004).ठ⃚20ठ⃚

However,ठ⃚theठ⃚neuralठ⃚andठ⃚behaviouralठ⃚mechanismsठ⃚underlyingठ⃚suchठ⃚individualठ⃚differencesठ⃚inठ⃚21ठ⃚

vulnerabilityठ⃚remainठ⃚poorlyठ⃚understood.ठ⃚Oneठ⃚potentialठ⃚mechanismठ⃚byठ⃚whichठ⃚stressठ⃚mightठ⃚contributeठ⃚22ठ⃚

toठ⃚moodठ⃚disorderठ⃚vulnerabilityठ⃚isठ⃚viaठ⃚itsठ⃚modulatoryठ⃚impactsठ⃚onठ⃚behaviourठ⃚(Diasૐ퀐Ferreiraठ⃚etठ⃚al.,ठ⃚2009,ठ⃚23ठ⃚

Robinsonठ⃚etठ⃚al.,ठ⃚2013).ठ⃚Inठ⃚thisठ⃚studyठ⃚weठ⃚soughtठ⃚toठ⃚exploreठ⃚howठ⃚theठ⃚impactठ⃚ofठ⃚stressठ⃚onठ⃚behaviourठ⃚24ठ⃚

mightठ⃚varyठ⃚asठ⃚aठ⃚functionठ⃚ofठ⃚individualठ⃚differencesठ⃚inठ⃚moodठ⃚andठ⃚anxietyठ⃚symptoms.ठ⃚25ठ⃚

Weठ⃚exploredठ⃚theठ⃚impactठ⃚ofठ⃚stressठ⃚onठ⃚performanceठ⃚ofठ⃚aठ⃚wellૐ퀐validatedठ⃚financialठ⃚decisionૐ퀐makingठ⃚26ठ⃚

paradigm:ठ⃚theठ⃚Iowaठ⃚gamblingठ⃚taskठ⃚(Becharaठ⃚etठ⃚al.,ठ⃚1994).ठ⃚Inठ⃚thisठ⃚task,ठ⃚healthyठ⃚individualsठ⃚learnठ⃚toठ⃚playठ⃚27ठ⃚

fromठ⃚8advantageous9ठ⃚decksठ⃚ofठ⃚cardsठ⃚3ठ⃚whichठ⃚resultठ⃚inठ⃚netठ⃚gainsठ⃚acrossठ⃚repeatedठ⃚selectionsठ⃚3ठ⃚andठ⃚toठ⃚28ठ⃚

avoidठ⃚8disadvantageous9ठ⃚decks,ठ⃚whichठ⃚resultठ⃚inठ⃚netठ⃚lossesठ⃚(Maiaठ⃚andठ⃚McClelland,ठ⃚2004).ठ⃚Toठ⃚induceठ⃚29ठ⃚

stressठ⃚duringठ⃚thisठ⃚taskठ⃚weठ⃚usedठ⃚theठ⃚withinૐ퀐subject,ठ⃚withinૐ퀐session,ठ⃚threatठ⃚ofठ⃚unpredictableठ⃚shockठ⃚30ठ⃚

paradigm,ठ⃚whichठ⃚hasठ⃚beenठ⃚shownठ⃚toठ⃚increaseठ⃚reliablyठ⃚theठ⃚psychological,ठ⃚physiologicalठ⃚andठ⃚neuralठ⃚31ठ⃚

concomitantsठ⃚ofठ⃚anxiety,ठ⃚inठ⃚bothठ⃚humansठ⃚andठ⃚experimentalठ⃚animalsठ⃚(Robinsonठ⃚etठ⃚al.,ठ⃚2013,ठ⃚Schmitzठ⃚32ठ⃚

andठ⃚Grillon,ठ⃚2012,ठ⃚Grillon,ठ⃚2008).ठ⃚Toठ⃚exploreठ⃚individualठ⃚differencesठ⃚inठ⃚stressठ⃚reactivityठ⃚weठ⃚recruitedठ⃚aठ⃚33ठ⃚

sampleठ⃚ofठ⃚individualsठ⃚selfૐ퀐identifyingठ⃚asठ⃚healthyठ⃚butठ⃚reportingठ⃚aठ⃚rangeठ⃚ofठ⃚traitठ⃚anxietyठ⃚andठ⃚depressionठ⃚34ठ⃚

scores.ठ⃚35ठ⃚

Aठ⃚smallठ⃚amountठ⃚ofठ⃚priorठ⃚workठ⃚hasठ⃚exploredठ⃚theठ⃚influenceठ⃚ofठ⃚stressठ⃚onठ⃚thisठ⃚task.ठ⃚Socialठ⃚stressठ⃚ૐ퀐ठ⃚inducedठ⃚36ठ⃚

byठ⃚threatठ⃚ofठ⃚unpreparedठ⃚publicठ⃚speakingठ⃚onठ⃚theठ⃚Trierठ⃚socialठ⃚stressठ⃚testठ⃚ૐ퀐ठ⃚hasठ⃚beenठ⃚reportedठ⃚toठ⃚reverseठ⃚37ठ⃚

theठ⃚adaptiveठ⃚biasठ⃚towardsठ⃚advantageousठ⃚decks,ठ⃚triggeringठ⃚increasedठ⃚selectionठ⃚ofठ⃚disadvantageousठ⃚38ठ⃚

decksठ⃚(Prestonठ⃚etठ⃚al.,ठ⃚2007,ठ⃚vanठ⃚denठ⃚Bosठ⃚etठ⃚al.,ठ⃚2009).ठ⃚ठ⃚Otherठ⃚workठ⃚hasठ⃚shownठ⃚thatठ⃚individualsठ⃚atठ⃚riskठ⃚39ठ⃚

ofठ⃚anxietyठ⃚disordersठ⃚(Miuठ⃚etठ⃚al.,ठ⃚2008),ठ⃚depressedठ⃚individualsठ⃚(Mustठ⃚etठ⃚al.,ठ⃚2013)ठ⃚andठ⃚individualsठ⃚withठ⃚40ठ⃚

chronicठ⃚painठ⃚(Walterosठ⃚etठ⃚al.,ठ⃚2011)ठ⃚alsoठ⃚showठ⃚anठ⃚attenuationठ⃚ofठ⃚thisठ⃚adaptiveठ⃚biasठ⃚dueठ⃚toठ⃚increasedठ⃚41ठ⃚
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3ठ⃚
ठ⃚

selectionठ⃚ofठ⃚disadvantageousठ⃚decks.ठ⃚However,ठ⃚othersठ⃚reportedठ⃚reducedठ⃚selectionठ⃚ofठ⃚disadvantageousठ⃚42ठ⃚

decksठ⃚inठ⃚individualsठ⃚withठ⃚highठ⃚traitठ⃚anxietyठ⃚(Muellerठ⃚etठ⃚al.,ठ⃚2010,ठ⃚Wernerठ⃚etठ⃚al.,ठ⃚2009).ठ⃚Whatठ⃚mightठ⃚43ठ⃚

underlieठ⃚theseठ⃚discrepanciesठ⃚isठ⃚unclear.ठ⃚Givenठ⃚theठ⃚criticalठ⃚interplayठ⃚betweenठ⃚traitठ⃚vulnerabilityठ⃚andठ⃚44ठ⃚

environmentalठ⃚stressठ⃚inठ⃚stressૐ퀐diathesisठ⃚modelsठ⃚ofठ⃚moodठ⃚andठ⃚anxietyठ⃚disordersठ⃚(Kendlerठ⃚etठ⃚al.,ठ⃚2004),ठ⃚45ठ⃚

itठ⃚isठ⃚importantठ⃚toठ⃚understandठ⃚theठ⃚degreeठ⃚toठ⃚whichठ⃚vulnerabilityठ⃚andठ⃚responseठ⃚toठ⃚stressठ⃚interactठ⃚toठ⃚46ठ⃚

influenceठ⃚decisionठ⃚makingठ⃚behaviour.ठ⃚ठ⃚47ठ⃚

Basedठ⃚onठ⃚priorठ⃚results,ठ⃚weठ⃚predictedठ⃚thatठ⃚ourठ⃚healthyठ⃚sampleठ⃚asठ⃚aठ⃚wholeठ⃚wouldठ⃚demonstrateठ⃚aठ⃚biasठ⃚48ठ⃚

towardsठ⃚avoidingठ⃚disadvantageousठ⃚decksठ⃚atठ⃚baselineठ⃚(Becharaठ⃚etठ⃚al.,ठ⃚1994,ठ⃚Maiaठ⃚andठ⃚McClelland,ठ⃚49ठ⃚

2004),ठ⃚andठ⃚thatठ⃚thisठ⃚biasठ⃚wouldठ⃚increaseठ⃚underठ⃚threatठ⃚ofठ⃚shockठ⃚(Prestonठ⃚etठ⃚al.,ठ⃚2007,ठ⃚vanठ⃚denठ⃚Bosठ⃚etठ⃚50ठ⃚

al.,ठ⃚2009).ठ⃚Inठ⃚ourठ⃚keyठ⃚exploratoryठ⃚analysisठ⃚weठ⃚alsoठ⃚examinedठ⃚theठ⃚interactionठ⃚betweenठ⃚stressठ⃚andठ⃚51ठ⃚

mood/anxietyठ⃚symptomsठ⃚onठ⃚taskठ⃚performance.ठ⃚Basedठ⃚onठ⃚epidemiologicalठ⃚evidenceठ⃚forठ⃚increasedठ⃚52ठ⃚

pathologicalठ⃚mood/anxietyठ⃚symptomsठ⃚followingठ⃚stressठ⃚inठ⃚vulnerableठ⃚individualsठ⃚(Kendlerठ⃚etठ⃚al.,ठ⃚2004)ठ⃚53ठ⃚

andठ⃚priorठ⃚reportsठ⃚ofठ⃚greaterठ⃚disadvantageousठ⃚deckठ⃚selectionठ⃚inठ⃚individualsठ⃚withठ⃚anxiousठ⃚andठ⃚54ठ⃚

depressiveठ⃚symptomatologyठ⃚(Miuठ⃚etठ⃚al.,ठ⃚2008,ठ⃚Mustठ⃚etठ⃚al.,ठ⃚2013),ठ⃚weठ⃚predictedठ⃚thatठ⃚individualsठ⃚withठ⃚55ठ⃚

highठ⃚traitठ⃚vulnerabilityठ⃚wouldठ⃚exhibitठ⃚maladaptiveठ⃚responsesठ⃚toठ⃚stress,ठ⃚resultingठ⃚inठ⃚aठ⃚reductionठ⃚inठ⃚theठ⃚56ठ⃚

biasठ⃚towardsठ⃚selectingठ⃚advantageousठ⃚decks.ठ⃚57ठ⃚

ठ⃚58ठ⃚

Methodsठ⃚59ठ⃚

Participantsठ⃚60ठ⃚

Fortyૐ퀐sevenठ⃚participantsठ⃚completedठ⃚theठ⃚experimentठ⃚(31ठ⃚female:ठ⃚16ठ⃚male;ठ⃚meanठ⃚age=22.8,ठ⃚s.d.=4.23).ठ⃚61ठ⃚

Ethicalठ⃚approvalठ⃚wasठ⃚obtainedठ⃚fromठ⃚theठ⃚UCLठ⃚Researchठ⃚Ethicsठ⃚Committeeठ⃚(1764/001).ठ⃚Participantsठ⃚62ठ⃚

wereठ⃚recruitedठ⃚viaठ⃚responsesठ⃚toठ⃚anठ⃚advertisementठ⃚throughठ⃚theठ⃚UCLठ⃚Instituteठ⃚ofठ⃚Cognitiveठ⃚63ठ⃚

Neuroscienceठ⃚Subjectठ⃚Databaseठ⃚andठ⃚providedठ⃚writtenठ⃚informedठ⃚consent.ठ⃚Allठ⃚subjectsठ⃚completedठ⃚aठ⃚64ठ⃚
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4ठ⃚
ठ⃚

screeningठ⃚formठ⃚inठ⃚whichठ⃚theyठ⃚reportedठ⃚thatठ⃚theyठ⃚wereठ⃚healthyठ⃚withठ⃚noठ⃚historyठ⃚ofठ⃚psychiatric,ठ⃚65ठ⃚

neurologicalठ⃚orठ⃚cardiovascularठ⃚diagnosis.ठ⃚ठ⃚66ठ⃚

Procedureठ⃚67ठ⃚

Stressठ⃚wasठ⃚inducedठ⃚byठ⃚unpredictableठ⃚electricalठ⃚shocksठ⃚deliveredठ⃚usingठ⃚aठ⃚Digitimerठ⃚DS7Aठ⃚Constantठ⃚68ठ⃚

Currentठ⃚Stimulatorठ⃚(Digitimerठ⃚Ltd.,ठ⃚Welwynठ⃚Gardenठ⃚City,ठ⃚UK),ठ⃚withठ⃚anठ⃚electrodeठ⃚securedठ⃚toठ⃚theठ⃚wrist.ठ⃚69ठ⃚

Aठ⃚shockठ⃚workૐ퀐upठ⃚procedureठ⃚standardisedठ⃚theठ⃚levelठ⃚ofठ⃚shockठ⃚forठ⃚eachठ⃚individual.ठ⃚Duringठ⃚theठ⃚threatठ⃚70ठ⃚

blockठ⃚theठ⃚screenठ⃚wasठ⃚redठ⃚andठ⃚displayedठ⃚aठ⃚messageठ⃚<YOUठ⃚AREठ⃚NOWठ⃚ATठ⃚RISKठ⃚OFठ⃚SHOCK=ठ⃚whereasठ⃚inठ⃚71ठ⃚

theठ⃚safeठ⃚blockठ⃚theठ⃚screenठ⃚wasठ⃚blueठ⃚withठ⃚theठ⃚messageठ⃚<YOUठ⃚AREठ⃚NOWठ⃚SAFEठ⃚FROMठ⃚SHOCK=.ठ⃚72ठ⃚

Participantsठ⃚wereठ⃚informedठ⃚thatठ⃚shocksठ⃚wouldठ⃚onlyठ⃚occurठ⃚inठ⃚theठ⃚threatठ⃚block,ठ⃚andठ⃚thatठ⃚theठ⃚shocksठ⃚73ठ⃚

administeredठ⃚wouldठ⃚beठ⃚unpredictableठ⃚andठ⃚independentठ⃚ofठ⃚theirठ⃚behaviourठ⃚onठ⃚theठ⃚task.ठ⃚Atठ⃚theठ⃚endठ⃚ofठ⃚74ठ⃚

eachठ⃚block,ठ⃚participantsठ⃚indicatedठ⃚howठ⃚anxiousठ⃚theyठ⃚hadठ⃚feltठ⃚duringठ⃚eachठ⃚theठ⃚threatठ⃚andठ⃚safeठ⃚75ठ⃚

conditionsठ⃚onठ⃚aठ⃚scaleठ⃚fromठ⃚1ठ⃚(<notठ⃚atठ⃚all=)ठ⃚toठ⃚10ठ⃚(<veryठ⃚muchठ⃚so=).ठ⃚Participantsठ⃚alsoठ⃚providedठ⃚selfૐ퀐76ठ⃚

reportठ⃚measuresठ⃚ofठ⃚depressionठ⃚(Beckठ⃚Depressionठ⃚Inventory;ठ⃚BDI)ठ⃚(Beckठ⃚andठ⃚Steer,ठ⃚1987)ठ⃚andठ⃚traitठ⃚77ठ⃚

anxietyठ⃚(Stateठ⃚Traitठ⃚Anxietyठ⃚Inventory:ठ⃚STAI)ठ⃚(Spielbergerठ⃚etठ⃚al.,ठ⃚1970).ठ⃚78ठ⃚

Iowaठ⃚Gamblingठ⃚Taskठ⃚79ठ⃚

Weठ⃚adoptedठ⃚aठ⃚forcedૐ퀐choiceठ⃚versionठ⃚ofठ⃚theठ⃚Iowaठ⃚Gamblingठ⃚taskठ⃚whichठ⃚enabledठ⃚usठ⃚toठ⃚exploreठ⃚choiceठ⃚80ठ⃚

behaviourठ⃚forठ⃚allठ⃚conditionsठ⃚(Cauffmanठ⃚etठ⃚al.,ठ⃚2010).ठ⃚Onठ⃚eachठ⃚trial,ठ⃚oneठ⃚ofठ⃚fourठ⃚decksठ⃚ofठ⃚cardsठ⃚wasठ⃚81ठ⃚

highlightedठ⃚atठ⃚randomठ⃚byठ⃚aठ⃚yellowठ⃚border,ठ⃚andठ⃚theठ⃚participantठ⃚hadठ⃚toठ⃚chooseठ⃚whetherठ⃚toठ⃚playठ⃚orठ⃚passठ⃚82ठ⃚

thatठ⃚deck.ठ⃚Ifठ⃚theyठ⃚choseठ⃚toठ⃚play,ठ⃚theठ⃚participantठ⃚wasठ⃚shownठ⃚aठ⃚monetaryठ⃚outcomeठ⃚(win,ठ⃚lossठ⃚orठ⃚noठ⃚83ठ⃚

change),ठ⃚andठ⃚aठ⃚runningठ⃚monetaryठ⃚totalठ⃚displayedठ⃚onૐ퀐screenठ⃚changedठ⃚accordingly.ठ⃚Ifठ⃚theyठ⃚passed,ठ⃚theठ⃚84ठ⃚

nextठ⃚deckठ⃚wasठ⃚selectedठ⃚(withठ⃚noठ⃚changeठ⃚inठ⃚theठ⃚monetaryठ⃚total).ठ⃚Ifठ⃚noठ⃚responseठ⃚wasठ⃚madeठ⃚withinठ⃚4ठ⃚85ठ⃚

secondsठ⃚theठ⃚cardठ⃚wasठ⃚passedठ⃚automatically.ठ⃚Theठ⃚probabilitiesठ⃚andठ⃚magnitudesठ⃚ofठ⃚winठ⃚andठ⃚lossठ⃚86ठ⃚

outcomesठ⃚variedठ⃚betweenठ⃚decksठ⃚suchठ⃚thatठ⃚twoठ⃚ofठ⃚theठ⃚decksठ⃚providedठ⃚aठ⃚netठ⃚monetaryठ⃚gainठ⃚onठ⃚87ठ⃚

averageठ⃚ifठ⃚playedठ⃚repeatedlyठ⃚(advantageousठ⃚decks),ठ⃚whileठ⃚theठ⃚otherठ⃚twoठ⃚decksठ⃚providedठ⃚aठ⃚netठ⃚lossठ⃚88ठ⃚
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5ठ⃚
ठ⃚

(disadvantageousठ⃚decks).ठ⃚Participantsठ⃚playedठ⃚theठ⃚gameठ⃚twice,ठ⃚onceठ⃚underठ⃚threatठ⃚ofठ⃚shockठ⃚andठ⃚onceठ⃚89ठ⃚

whileठ⃚safeठ⃚(orderठ⃚counterbalanced)ठ⃚startingठ⃚withठ⃚newठ⃚decksठ⃚andठ⃚aठ⃚hypotheticalठ⃚$2,000ठ⃚totalठ⃚inठ⃚eachठ⃚90ठ⃚

ofठ⃚theseठ⃚twoठ⃚blocks.ठ⃚Eachठ⃚blockठ⃚consistedठ⃚ofठ⃚120ठ⃚trials.ठ⃚Twoठ⃚shocksठ⃚wereठ⃚deliveredठ⃚duringठ⃚theठ⃚threatठ⃚91ठ⃚

blockठ⃚(afterठ⃚theठ⃚13thठ⃚andठ⃚58thठ⃚trials).ठ⃚ठ⃚92ठ⃚

Analysisठ⃚93ठ⃚

Choiceठ⃚behaviourठ⃚andठ⃚reactionठ⃚timesठ⃚wereठ⃚analysedठ⃚usingठ⃚SPSSठ⃚versionठ⃚22ठ⃚(IBMठ⃚Corp,ठ⃚Armonk,ठ⃚NY).ठ⃚94ठ⃚

Dataठ⃚fromठ⃚theठ⃚twoठ⃚advantageousठ⃚andठ⃚theठ⃚twoठ⃚disadvantageousठ⃚decksठ⃚wereठ⃚pooledठ⃚priorठ⃚toठ⃚analysisठ⃚95ठ⃚

resultingठ⃚inठ⃚twoठ⃚choiceठ⃚variables.ठ⃚Choiceठ⃚behaviourठ⃚(proportionठ⃚ofठ⃚cardsठ⃚accepted)ठ⃚wasठ⃚thenठ⃚analysedठ⃚96ठ⃚

inठ⃚3ૐ퀐wayठ⃚deckठ⃚(advantageous,ठ⃚disadvantageous)ठ⃚xठ⃚stressठ⃚(threat,ठ⃚safe)ठ⃚xठ⃚symptomठ⃚(depression/traitठ⃚97ठ⃚

anxietyठ⃚asठ⃚aठ⃚continuousठ⃚variable,ठ⃚inठ⃚separateठ⃚analyses)ठ⃚ANCOVAs.ठ⃚Postૐ퀐hocठ⃚analysesठ⃚wereठ⃚performedठ⃚98ठ⃚

usingठ⃚Pearson9sठ⃚rठ⃚correlationsठ⃚betweenठ⃚symptomठ⃚measuresठ⃚andठ⃚aठ⃚measureठ⃚ofठ⃚theठ⃚impactठ⃚ofठ⃚threatठ⃚onठ⃚99ठ⃚

choiceठ⃚(threatठ⃚minusठ⃚safe).ठ⃚Reactionठ⃚timeठ⃚dataठ⃚wereठ⃚analysedठ⃚inठ⃚fourૐ퀐wayठ⃚deckठ⃚(advantageous,ठ⃚100ठ⃚

disadvantageous)ठ⃚xठ⃚stressठ⃚(threat,ठ⃚safe)ठ⃚xठ⃚decisionठ⃚(play,ठ⃚pass)ठ⃚xठ⃚symptomठ⃚(depression/traitठ⃚anxietyठ⃚asठ⃚101ठ⃚

aठ⃚continuousठ⃚measure)ठ⃚ANCOVAs.ठ⃚Noteठ⃚thatठ⃚onlyठ⃚N=42ठ⃚participantsठ⃚couldठ⃚beठ⃚includedठ⃚inठ⃚theठ⃚102ठ⃚

reactionૐ퀐timeठ⃚analysisठ⃚asठ⃚5ठ⃚neverठ⃚playedठ⃚oneठ⃚orठ⃚moreठ⃚ofठ⃚theठ⃚decksठ⃚andठ⃚thusठ⃚hadठ⃚incompleteठ⃚reactionठ⃚103ठ⃚

timeठ⃚data.ठ⃚Traitठ⃚anxietyठ⃚(meanठ⃚=ठ⃚41,ठ⃚aठ⃚rangeठ⃚=ठ⃚21ૐ퀐64,ठ⃚standardठ⃚deviationठ⃚=ठ⃚11)ठ⃚wasठ⃚normallyठ⃚104ठ⃚

distributedठ⃚(Shapiroૐ퀐Wilkठ⃚test,ठ⃚p=0.28),ठ⃚butठ⃚BDIठ⃚(meanठ⃚=ठ⃚6,ठ⃚rangeठ⃚=ठ⃚0ૐ퀐26,ठ⃚standardठ⃚deviationठ⃚=ठ⃚6)ठ⃚wasठ⃚105ठ⃚

skewedठ⃚towardsठ⃚lowerठ⃚valuesठ⃚(Shapiroૐ퀐Wilkठ⃚test,ठ⃚p<0.001)ठ⃚soठ⃚aठ⃚squareठ⃚rootठ⃚transformationठ⃚wasठ⃚106ठ⃚

appliedठ⃚priorठ⃚toठ⃚analysis.ठ⃚Forठ⃚allठ⃚analysesठ⃚P=0.05ठ⃚wasठ⃚consideredठ⃚significant.ठ⃚Basedठ⃚onठ⃚theठ⃚metaૐ퀐107ठ⃚

analyticठ⃚effectठ⃚sizeठ⃚ofठ⃚ૐ퀐0.58ठ⃚forठ⃚theठ⃚Iowaठ⃚gamblingठ⃚taskठ⃚(Mukherjeeठ⃚andठ⃚Kable,ठ⃚2014),ठ⃚tૐ퀐testठ⃚analysisठ⃚inठ⃚108ठ⃚

ourठ⃚sampleठ⃚(N=41)ठ⃚hasठ⃚anठ⃚~84%ठ⃚powerठ⃚toठ⃚detectठ⃚anठ⃚effectठ⃚sizeठ⃚ofठ⃚alphaठ⃚0.01ठ⃚(twoૐ퀐tailed)ठ⃚109ठ⃚

Resultsठ⃚110ठ⃚

Individualठ⃚differencesठ⃚andठ⃚manipulationठ⃚checkठ⃚111ठ⃚

PeerJ PrePrints | http://dx.doi.org/10.7287/peerj.preprints.664v1 | CC-BY 4.0 Open Access | rec: 4 Dec 2014, publ: 4 Dec 2014

P
re
P
ri
n
ts



6ठ⃚
ठ⃚

Thereठ⃚wasठ⃚aठ⃚strongठ⃚correlationठ⃚betweenठ⃚depressionठ⃚andठ⃚traitठ⃚anxietyठ⃚measuresठ⃚(r(47)=0.74,ठ⃚112ठ⃚

p<0.0001).ठ⃚ठ⃚113ठ⃚

Subjectsठ⃚ratedठ⃚themselvesठ⃚asठ⃚significantlyठ⃚moreठ⃚anxiousठ⃚(F(1,46)=85.3,ठ⃚p<0.0001,ठ⃚·2=0.65)ठ⃚duringठ⃚theठ⃚114ठ⃚

threatठ⃚conditionठ⃚(meanठ⃚=ठ⃚4.7/10,ठ⃚standardठ⃚deviationठ⃚=ठ⃚2.3)ठ⃚thanठ⃚theठ⃚safeठ⃚conditionठ⃚(meanठ⃚=ठ⃚1.8/10,ठ⃚115ठ⃚

standardठ⃚deviationठ⃚=ठ⃚1.2).ठ⃚Thisठ⃚wasठ⃚notठ⃚influencedठ⃚byठ⃚traitठ⃚anxietyठ⃚(F(1,45)=0.004,ठ⃚p=0.95,ठ⃚116ठ⃚

·2=0.00009)ठ⃚orठ⃚depressionठ⃚(F(1,45)=0.42,ठ⃚p=0.52,ठ⃚·2=0.009).ठ⃚ठ⃚117ठ⃚

Choiceठ⃚behaviourठ⃚118ठ⃚

Weठ⃚foundठ⃚aठ⃚significantठ⃚mainठ⃚effectठ⃚ofठ⃚deckठ⃚typeठ⃚(greaterठ⃚selectionठ⃚ofठ⃚advantageousठ⃚decks:ठ⃚119ठ⃚

F(1,46)=36.2,ठ⃚p<0.001,ठ⃚·2=0.44)ठ⃚butठ⃚noठ⃚stressठ⃚byठ⃚deckठ⃚interactionठ⃚(F(1,46)=0.43,ठ⃚p=0.51,ठ⃚·2=0.009;ठ⃚120ठ⃚

Tableठ⃚1).ठ⃚However,ठ⃚includingठ⃚traitठ⃚anxietyठ⃚inठ⃚theठ⃚modelठ⃚revealedठ⃚aठ⃚significantठ⃚stressठ⃚xठ⃚deckठ⃚xठ⃚traitठ⃚121ठ⃚

anxietyठ⃚interactionठ⃚(F(1,45)=6.4,ठ⃚p=0.015,ठ⃚·2=0.13)ठ⃚whichठ⃚wasठ⃚drivenठ⃚byठ⃚aठ⃚significantठ⃚correlationठ⃚ठ⃚122ठ⃚

betweenठ⃚traitठ⃚anxietyठ⃚andठ⃚stressૐ퀐triggeredठ⃚propensityठ⃚toठ⃚playठ⃚disadvantageousठ⃚decksठ⃚(r(47)=0.336,ठ⃚123ठ⃚

p=0.021)ठ⃚butठ⃚notठ⃚advantageousठ⃚decksठ⃚(r(47)=ૐ퀐0.065,p=0.66;ठ⃚significantठ⃚differenceठ⃚betweenठ⃚124ठ⃚

correlations:ठ⃚Steiger9sठ⃚Z=1.96,ठ⃚p=0.05).ठ⃚Inठ⃚otherठ⃚words,ठ⃚weठ⃚observedठ⃚(alongठ⃚aठ⃚continuum)ठ⃚stressૐ퀐125ठ⃚

potentiatedठ⃚harmૐ퀐avoidanceठ⃚inठ⃚individualsठ⃚withठ⃚no/lowठ⃚anxietyठ⃚symptoms,ठ⃚butठ⃚theठ⃚oppositeठ⃚patternठ⃚ૐ퀐ठ⃚126ठ⃚

stressૐ퀐potentiatedठ⃚riskૐ퀐seekingठ⃚ૐ퀐ठ⃚inठ⃚individualsठ⃚withठ⃚moderateठ⃚anxietyठ⃚symptomatologyठ⃚(Figureठ⃚2).ठ⃚127ठ⃚

Thisठ⃚wasठ⃚seenठ⃚inठ⃚theठ⃚absenceठ⃚ofठ⃚aठ⃚traitठ⃚anxietyठ⃚xठ⃚deckठ⃚interactionठ⃚(F(1,45)=1.1,p=0.31).ठ⃚128ठ⃚

Substitutingठ⃚traitठ⃚anxietyठ⃚forठ⃚BDIठ⃚inठ⃚theठ⃚modelठ⃚revealedठ⃚aठ⃚similarठ⃚patternठ⃚ofठ⃚results.ठ⃚Critically,ठ⃚theठ⃚129ठ⃚

significantठ⃚stressठ⃚xठ⃚deckठ⃚xठ⃚depressionठ⃚interactionठ⃚(F(1,45)=8.9,ठ⃚p=0.005,ठ⃚·2=0.17)ठ⃚wasठ⃚alsoठ⃚drivenठ⃚byठ⃚aठ⃚130ठ⃚

significantठ⃚correlationठ⃚betweenठ⃚depressionठ⃚scoresठ⃚andठ⃚threatૐ퀐potentiatedठ⃚taskठ⃚performanceठ⃚forठ⃚131ठ⃚

disadvantageousठ⃚decksठ⃚(r(47)=0.415,p=0.004)ठ⃚butठ⃚notठ⃚advantageousठ⃚decksठ⃚(r(47)=ठ⃚ૐ퀐0.012,ठ⃚p=0.94;ठ⃚132ठ⃚

significantठ⃚differenceठ⃚betweenठ⃚correlations:ठ⃚Steiger9sठ⃚Z=ૐ퀐2.1,ठ⃚p=0.03;ठ⃚Figureठ⃚2).ठ⃚Again,ठ⃚noठ⃚depressionठ⃚133ठ⃚

xठ⃚deckठ⃚interactionठ⃚wasठ⃚seenठ⃚(F(1,45)=1.3,p=0.27).ठ⃚134ठ⃚
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7ठ⃚
ठ⃚

Includingठ⃚bothठ⃚traitठ⃚anxietyठ⃚andठ⃚depressionठ⃚scoresठ⃚inठ⃚theठ⃚sameठ⃚modelठ⃚resultedठ⃚inठ⃚theठ⃚symptomठ⃚xठ⃚135ठ⃚

diagnosisठ⃚xठ⃚deckठ⃚interactionsठ⃚becomingठ⃚nonૐ퀐significantठ⃚(depression,ठ⃚p<0.12;ठ⃚anxiety,ठ⃚p<0.57)ठ⃚136ठ⃚

indicatingठ⃚thatठ⃚theठ⃚twoठ⃚scalesठ⃚accountठ⃚forठ⃚theठ⃚sameठ⃚varianceठ⃚inठ⃚thisठ⃚sample.ठ⃚137ठ⃚

Reactionठ⃚timesठ⃚138ठ⃚

Subjectsठ⃚wereठ⃚fasterठ⃚toठ⃚playठ⃚thanठ⃚toठ⃚passठ⃚cardsठ⃚(F(1,41)=26,ठ⃚p<0.001,ठ⃚·2=0.39)ठ⃚butठ⃚thereठ⃚wasठ⃚noठ⃚mainठ⃚139ठ⃚

effectठ⃚ofठ⃚stressठ⃚(F(1,41)=0.008,ठ⃚p=0.93,ठ⃚·2<0.001)ठ⃚deckठ⃚(F(1,41)=0.33,ठ⃚p=0.56,ठ⃚·2=0.008)ठ⃚orठ⃚stressठ⃚xठ⃚140ठ⃚

deckठ⃚interactionठ⃚(F(1,41)=0.004,ठ⃚p=0.95,ठ⃚·2<0.001;ठ⃚Tableठ⃚1).ठ⃚Includingठ⃚symptomsठ⃚inठ⃚theठ⃚modelठ⃚141ठ⃚

revealedठ⃚noठ⃚stressठ⃚xठ⃚deckठ⃚xठ⃚traitठ⃚anxietyठ⃚interactionठ⃚(F(1,40)=0.256ठ⃚p=0.62,ठ⃚·2=0.006)ठ⃚orठ⃚stressठ⃚xठ⃚deckठ⃚142ठ⃚

xठ⃚depressionठ⃚interactionठ⃚(F(1,40)=0.02,ठ⃚p=0.89,ठ⃚·2<0.001).ठ⃚143ठ⃚

ठ⃚144ठ⃚

Discussionठ⃚145ठ⃚

Theठ⃚currentठ⃚studyठ⃚demonstratesठ⃚anठ⃚interactionठ⃚betweenठ⃚subૐ퀐clinicalठ⃚mood/anxietyठ⃚symptomsठ⃚andठ⃚146ठ⃚

stressૐ퀐responsesठ⃚onठ⃚decisionૐ퀐makingठ⃚behaviour.ठ⃚Specifically,ठ⃚weठ⃚foundठ⃚oppositeठ⃚stressૐ퀐responsesठ⃚inठ⃚147ठ⃚

thoseठ⃚withठ⃚lowठ⃚ૐ퀐ठ⃚versusठ⃚thoseठ⃚withठ⃚moderateૐ퀐ठ⃚anxietyठ⃚andठ⃚depressionठ⃚symptoms.ठ⃚Onठ⃚theठ⃚oneठ⃚hand,ठ⃚148ठ⃚

individualsठ⃚withठ⃚lowठ⃚depressiveठ⃚symptomsठ⃚displayedठ⃚aठ⃚patternठ⃚ofठ⃚stressૐ퀐potentiatedठ⃚harmૐ퀐avoidance,ठ⃚149ठ⃚

whilstठ⃚thoseठ⃚withठ⃚moderateठ⃚symptomsठ⃚showठ⃚anठ⃚opposingठ⃚patternठ⃚ofठ⃚stressૐ퀐potentiatedठ⃚riskૐ퀐seeking.ठ⃚ठ⃚150ठ⃚

Weठ⃚replicatedठ⃚theठ⃚frequentlyठ⃚reportedठ⃚patternठ⃚ofठ⃚harmठ⃚avoidanceठ⃚onठ⃚theठ⃚IGTठ⃚acrossठ⃚ourठ⃚sampleठ⃚asठ⃚aठ⃚151ठ⃚

wholeठ⃚(Maiaठ⃚andठ⃚McClelland,ठ⃚2004).ठ⃚Specifically,ठ⃚acrossठ⃚allठ⃚individuals,ठ⃚weठ⃚sawठ⃚aठ⃚patternठ⃚ofठ⃚increasedठ⃚152ठ⃚

selectionठ⃚ofठ⃚advantageousठ⃚overठ⃚disadvantageousठ⃚decks.ठ⃚ठ⃚Theठ⃚presentठ⃚studyठ⃚extendsठ⃚this,ठ⃚however,ठ⃚toठ⃚153ठ⃚

showठ⃚thatठ⃚inठ⃚individualsठ⃚withठ⃚lowठ⃚depressionठ⃚orठ⃚anxietyठ⃚symptomatologyठ⃚thisठ⃚harmठ⃚avoidanceठ⃚154ठ⃚

strategyठ⃚isठ⃚increasedठ⃚byठ⃚stress.ठ⃚Thatठ⃚isठ⃚toठ⃚say,ठ⃚theseठ⃚individualsठ⃚areठ⃚evenठ⃚moreठ⃚likelyठ⃚toठ⃚avoidठ⃚riskyठ⃚155ठ⃚

decksठ⃚underठ⃚theठ⃚stressठ⃚conditionठ⃚relativeठ⃚toठ⃚baseline.ठ⃚Thisठ⃚harmठ⃚avoidantठ⃚behaviourठ⃚mayठ⃚thereforeठ⃚156ठ⃚

beठ⃚adaptive.ठ⃚Specifically,ठ⃚inठ⃚conditionsठ⃚ofठ⃚threat,ठ⃚itठ⃚mayठ⃚beठ⃚wiseठ⃚toठ⃚seekठ⃚toठ⃚minimiseठ⃚furtherठ⃚loss.ठ⃚Onठ⃚157ठ⃚

theठ⃚IGTठ⃚thisठ⃚leadsठ⃚toठ⃚fewerठ⃚negativeठ⃚outcomesठ⃚which,ठ⃚inठ⃚aठ⃚naturalisticठ⃚setting,ठ⃚mightठ⃚mitigateठ⃚theठ⃚158ठ⃚
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8ठ⃚
ठ⃚

negativeठ⃚impactsठ⃚ofठ⃚stress.ठ⃚Oneठ⃚possibility,ठ⃚therefore,ठ⃚isठ⃚thatठ⃚thisठ⃚patternठ⃚ofठ⃚stressૐ퀐inducedठ⃚harmૐ퀐159ठ⃚

avoidanceठ⃚andठ⃚reducedठ⃚anxious/depressiveठ⃚symptomatologyठ⃚isठ⃚causallyठ⃚linked.ठ⃚Thoseठ⃚whoठ⃚respondठ⃚160ठ⃚

inठ⃚aठ⃚moreठ⃚harmૐ퀐avoidantठ⃚mannerठ⃚toठ⃚stressठ⃚mightठ⃚beठ⃚betterठ⃚atठ⃚regulatingठ⃚theirठ⃚environmentalठ⃚161ठ⃚

exposureठ⃚toठ⃚sourcesठ⃚ofठ⃚stress,ठ⃚andठ⃚ultimatelyठ⃚reduceठ⃚theirठ⃚vulnerabilityठ⃚toठ⃚moodठ⃚andठ⃚anxietyठ⃚162ठ⃚

disorders.ठ⃚163ठ⃚

Byठ⃚contrast,ठ⃚inठ⃚individualsठ⃚withठ⃚moderateठ⃚symptomatology,ठ⃚theठ⃚oppositeठ⃚patternठ⃚wasठ⃚evident.ठ⃚Stressठ⃚164ठ⃚

provokedठ⃚aठ⃚patternठ⃚ofठ⃚increasedठ⃚riskૐ퀐seekingठ⃚asठ⃚indexedठ⃚byठ⃚greaterठ⃚selectionठ⃚ofठ⃚disadvantageousठ⃚165ठ⃚

decksठ⃚underठ⃚stress.ठ⃚Thisठ⃚patternठ⃚hasठ⃚beenठ⃚observedठ⃚inठ⃚individualsठ⃚withठ⃚highठ⃚moodठ⃚andठ⃚anxietyठ⃚166ठ⃚

disorderठ⃚symptomatologyठ⃚(Mustठ⃚etठ⃚al.,ठ⃚2013,ठ⃚Walterosठ⃚etठ⃚al.,ठ⃚2011,ठ⃚Miuठ⃚etठ⃚al.,ठ⃚2008),ठ⃚andठ⃚inठ⃚responseठ⃚167ठ⃚

toठ⃚socialठ⃚stressठ⃚(Walterosठ⃚etठ⃚al.,ठ⃚2011,ठ⃚Wernerठ⃚etठ⃚al.,ठ⃚2009).ठ⃚Hereठ⃚weठ⃚extendठ⃚andठ⃚integrateठ⃚theseठ⃚168ठ⃚

findingsठ⃚toठ⃚showठ⃚thatठ⃚thisठ⃚effectठ⃚isठ⃚specificठ⃚toठ⃚stressૐ퀐responseठ⃚inठ⃚symptomaticठ⃚individuals.ठ⃚Onठ⃚theठ⃚oneठ⃚169ठ⃚

hand,ठ⃚thisठ⃚responseठ⃚canठ⃚beठ⃚seenठ⃚asठ⃚maladaptive.ठ⃚Subjectsठ⃚appearठ⃚toठ⃚beठ⃚seekingठ⃚risk,ठ⃚whichठ⃚onठ⃚170ठ⃚

averageठ⃚willठ⃚leadठ⃚toठ⃚increasedठ⃚lossesठ⃚onठ⃚thisठ⃚task,ठ⃚potentiallyठ⃚increasingठ⃚stressठ⃚exposureठ⃚inठ⃚aठ⃚viciousठ⃚171ठ⃚

cycle.ठ⃚Onठ⃚theठ⃚otherठ⃚handठ⃚thisठ⃚mightठ⃚simplyठ⃚reflectठ⃚anठ⃚alternative,ठ⃚albeitठ⃚moreठ⃚risky,ठ⃚strategy.ठ⃚Theठ⃚172ठ⃚

disadvantageousठ⃚decksठ⃚doठ⃚actuallyठ⃚demonstrateठ⃚largerठ⃚occasionalठ⃚gainsठ⃚(asठ⃚wellठ⃚asठ⃚losses).ठ⃚Soठ⃚ifठ⃚aठ⃚173ठ⃚

playerठ⃚isठ⃚lucky,ठ⃚theyठ⃚couldठ⃚potentiallyठ⃚moreठ⃚rapidlyठ⃚improveठ⃚theirठ⃚overallठ⃚gains,ठ⃚especiallyठ⃚ifठ⃚theyठ⃚onlyठ⃚174ठ⃚

occasionallyठ⃚sampleठ⃚fromठ⃚theठ⃚riskyठ⃚decks.ठ⃚However,ठ⃚inठ⃚theठ⃚longठ⃚run,ठ⃚thisठ⃚strategyठ⃚willठ⃚notठ⃚payठ⃚offठ⃚onठ⃚175ठ⃚

theठ⃚presentठ⃚taskठ⃚andठ⃚willठ⃚leadठ⃚toठ⃚increasedठ⃚overallठ⃚losses.ठ⃚Thisठ⃚alternativeठ⃚strategyठ⃚mayठ⃚thereforeठ⃚176ठ⃚

driveठ⃚elevatedठ⃚susceptibilityठ⃚toठ⃚pathologicalठ⃚symptoms;ठ⃚theठ⃚moreठ⃚likelyठ⃚anठ⃚individualठ⃚isठ⃚toठ⃚adoptठ⃚riskyठ⃚177ठ⃚

strategies,ठ⃚theठ⃚moreठ⃚vulnerableठ⃚theyठ⃚areठ⃚toठ⃚negativeठ⃚outcomes,ठ⃚associatedठ⃚negativeठ⃚moodठ⃚states,ठ⃚178ठ⃚

andठ⃚henceठ⃚moodठ⃚andठ⃚anxietyठ⃚disorders.ठ⃚Indeed,ठ⃚thereठ⃚isठ⃚someठ⃚naturalisticठ⃚evidenceठ⃚forठ⃚suchठ⃚aठ⃚179ठ⃚

mechanism.ठ⃚Someठ⃚individualsठ⃚withठ⃚highठ⃚levelsठ⃚ofठ⃚socialठ⃚anxietyठ⃚demonstrateठ⃚highठ⃚levelsठ⃚ofठ⃚riskૐ퀐takingठ⃚180ठ⃚

behaviourठ⃚onठ⃚questionnaireठ⃚measuresठ⃚(Kashdanठ⃚etठ⃚al.,ठ⃚2006,ठ⃚Kashdanठ⃚etठ⃚al.,ठ⃚2008,ठ⃚Kashdanठ⃚andठ⃚181ठ⃚

McKnight,ठ⃚2010).ठ⃚Thisठ⃚may,ठ⃚inठ⃚turn,ठ⃚explainठ⃚someठ⃚ofठ⃚theठ⃚discrepanciesठ⃚acrossठ⃚priorठ⃚studies.ठ⃚Traitठ⃚182ठ⃚

anxiety,ठ⃚forठ⃚instance,ठ⃚hasठ⃚beenठ⃚shownठ⃚toठ⃚beठ⃚associatedठ⃚withठ⃚harmૐ퀐avoidantठ⃚behaviourठ⃚onठ⃚theठ⃚Iowaठ⃚183ठ⃚

gamblingठ⃚taskठ⃚inठ⃚someठ⃚studiesठ⃚(Muellerठ⃚etठ⃚al.,ठ⃚2010)ठ⃚andठ⃚anठ⃚oppositeठ⃚patternठ⃚ofठ⃚riskૐ퀐seekingठ⃚inठ⃚otherठ⃚184ठ⃚
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studiesठ⃚(Miuठ⃚etठ⃚al.,ठ⃚2008).ठ⃚Takingठ⃚intoठ⃚considerationठ⃚aठ⃚givenठ⃚subject9sठ⃚currentठ⃚stressठ⃚levelsठ⃚mayठ⃚goठ⃚185ठ⃚

someठ⃚wayठ⃚towardsठ⃚explainingठ⃚thisठ⃚apparentठ⃚variability.ठ⃚ठ⃚186ठ⃚

Itठ⃚shouldठ⃚beठ⃚notedठ⃚thatठ⃚theठ⃚effectठ⃚weठ⃚seeठ⃚existsठ⃚alongठ⃚aठ⃚continuum.ठ⃚Itठ⃚isठ⃚notठ⃚thatठ⃚thereठ⃚areठ⃚twoठ⃚187ठ⃚

differentठ⃚states;ठ⃚aठ⃚harmठ⃚avoidantठ⃚andठ⃚aठ⃚riskૐ퀐seekingठ⃚behaviouralठ⃚state.ठ⃚Rather,ठ⃚theठ⃚stressૐ퀐inducedठ⃚188ठ⃚

behaviourठ⃚variesठ⃚asठ⃚aठ⃚functionठ⃚ofठ⃚symptoms,ठ⃚withठ⃚someठ⃚individualsठ⃚inठ⃚theठ⃚middleठ⃚showingठ⃚noठ⃚189ठ⃚

behaviouralठ⃚changeठ⃚atठ⃚all.ठ⃚Thisठ⃚isठ⃚consistentठ⃚withठ⃚contemporaryठ⃚approachesठ⃚toठ⃚mentalठ⃚illnessठ⃚arguingठ⃚190ठ⃚

thatठ⃚psychiatricठ⃚disordersठ⃚areठ⃚continuousठ⃚andठ⃚notठ⃚discreteठ⃚statesठ⃚(Cuthbertठ⃚andठ⃚Insel,ठ⃚2013).ठ⃚191ठ⃚

Moreover,ठ⃚theseठ⃚findingsठ⃚raiseठ⃚theठ⃚possibilityठ⃚ofठ⃚usingठ⃚thisठ⃚stressठ⃚manipulationठ⃚asठ⃚aठ⃚screenठ⃚forठ⃚riskठ⃚forठ⃚192ठ⃚

commonठ⃚mentalठ⃚healthठ⃚problems.ठ⃚Specifically,ठ⃚itठ⃚mightठ⃚beठ⃚possibleठ⃚toठ⃚developठ⃚anठ⃚emotionalठ⃚8stressૐ퀐193ठ⃚

test9ठ⃚toठ⃚probeठ⃚individualठ⃚differencesठ⃚inठ⃚stressૐ퀐respondingठ⃚inठ⃚aठ⃚controlledठ⃚laboratoryठ⃚environmentठ⃚194ठ⃚

priorठ⃚toठ⃚theठ⃚onsetठ⃚ofठ⃚aठ⃚disorder.ठ⃚Futureठ⃚workठ⃚willठ⃚exploreठ⃚thisठ⃚possibility.ठ⃚195ठ⃚

Thisठ⃚studyठ⃚alsoठ⃚raisesठ⃚aठ⃚numberठ⃚ofठ⃚questions.ठ⃚First,ठ⃚isठ⃚thisठ⃚effectठ⃚onठ⃚disadvantageousठ⃚decksठ⃚simplyठ⃚anठ⃚196ठ⃚

epiphenomenonठ⃚ofठ⃚increasedठ⃚currentठ⃚moodठ⃚disorderठ⃚symptomatology,ठ⃚ratherठ⃚thanठ⃚underlyingठ⃚197ठ⃚

vulnerability?ठ⃚Fromठ⃚ourठ⃚dataठ⃚weठ⃚cannotठ⃚determineठ⃚theठ⃚causalठ⃚relationshipठ⃚betweenठ⃚symptomsठ⃚andठ⃚198ठ⃚

stressૐ퀐inducedठ⃚behaviouralठ⃚change.ठ⃚Thisठ⃚questionठ⃚mightठ⃚beठ⃚addressedठ⃚throughठ⃚theठ⃚useठ⃚ofठ⃚199ठ⃚

longitudinalठ⃚designsठ⃚thatठ⃚followૐ퀐upठ⃚withठ⃚subjectsठ⃚andठ⃚determineठ⃚theठ⃚relationshipठ⃚betweenठ⃚stressૐ퀐200ठ⃚

inducedठ⃚behaviouralठ⃚changeठ⃚andठ⃚subsequentठ⃚disorderठ⃚onset.ठ⃚Secondly,ठ⃚whyठ⃚doठ⃚weठ⃚seeठ⃚theठ⃚sameठ⃚201ठ⃚

effectठ⃚inठ⃚traitठ⃚anxietyठ⃚andठ⃚depressionठ⃚scores?ठ⃚Givenठ⃚thatठ⃚theyठ⃚largelyठ⃚accountठ⃚forठ⃚theठ⃚sameठ⃚varianceठ⃚202ठ⃚

(i.e.ठ⃚includingठ⃚bothठ⃚inठ⃚theठ⃚sameठ⃚modelठ⃚leadsठ⃚toठ⃚bothठ⃚interactionsठ⃚becomingठ⃚nonૐ퀐significant)ठ⃚thisठ⃚mayठ⃚203ठ⃚

beठ⃚becauseठ⃚bothठ⃚measuresठ⃚tapठ⃚intoठ⃚theठ⃚sameठ⃚broadठ⃚8negativeठ⃚affect9ठ⃚construct.ठ⃚Theठ⃚significantठ⃚204ठ⃚

positiveठ⃚correlationठ⃚betweenठ⃚theठ⃚measuresठ⃚inठ⃚thisठ⃚sampleठ⃚providesठ⃚furtherठ⃚supportठ⃚forठ⃚thisठ⃚as,ठ⃚205ठ⃚

indeed,ठ⃚doesठ⃚theठ⃚observationठ⃚thatठ⃚Depressionठ⃚andठ⃚anxietyठ⃚disordersठ⃚areठ⃚highlyठ⃚coૐ퀐morbidठ⃚(Kesslerठ⃚etठ⃚206ठ⃚

al.,ठ⃚2005).ठ⃚Futureठ⃚workठ⃚shouldठ⃚seekठ⃚toठ⃚resolveठ⃚whetherठ⃚depressionठ⃚andठ⃚anxietyठ⃚symptomsठ⃚actuallyठ⃚207ठ⃚

representठ⃚separateठ⃚constructsठ⃚atठ⃚aठ⃚mechanisticठ⃚level.ठ⃚208ठ⃚

ठ⃚209ठ⃚
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Tableठ⃚1:ठ⃚Behaviouralठ⃚dataठ⃚forठ⃚goodठ⃚andठ⃚badठ⃚decksठ⃚inठ⃚threatठ⃚andठ⃚safeठ⃚conditionsठ⃚acrossठ⃚allठ⃚subjects.ठ⃚210ठ⃚

RT=reactionठ⃚timeठ⃚inठ⃚secondsठ⃚(standardठ⃚errorठ⃚ofठ⃚theठ⃚mean).ठ⃚Choiceठ⃚=ठ⃚proportionठ⃚ofठ⃚cardsठ⃚chosenठ⃚fromठ⃚211ठ⃚

thatठ⃚deck.ठ⃚212ठ⃚

ठ⃚ Safeठ⃚ Threatठ⃚

ठ⃚ Badठ⃚ Goodठ⃚ Badठ⃚ Goodठ⃚

Choi

ceठ⃚

0.656ठ⃚(0.032)ठ⃚ 0.83ठ⃚(0.019)ठ⃚ 0.649ठ⃚(0.03)ठ⃚ 0.843ठ⃚(0.019)ठ⃚

ठ⃚ Playठ⃚ Passठ⃚ Playठ⃚ Passठ⃚ Playठ⃚ Passठ⃚ Playठ⃚ Passठ⃚

RTठ⃚ 0.793ठ⃚

(0.039)ठ⃚

0.915ठ⃚

(0.041)ठ⃚

0.779ठ⃚

(0.041)ठ⃚

0.907ठ⃚

(0.052)ठ⃚

0.798ठ⃚

(0.039)ठ⃚

0.902ठ⃚

(0.041)ठ⃚

0.805ठ⃚

(0.044)ठ⃚

0.878ठ⃚

(0.058)ठ⃚

ठ⃚ ठ⃚213ठ⃚
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Figureठ⃚1:ठ⃚Taskठ⃚schematic.ठ⃚Subjectsठ⃚areठ⃚givenठ⃚theठ⃚optionठ⃚toठ⃚playठ⃚orठ⃚passठ⃚theठ⃚deckठ⃚highlightedठ⃚inठ⃚yellow.ठ⃚214ठ⃚

Outcomesठ⃚areठ⃚addedठ⃚orठ⃚subtractedठ⃚fromठ⃚theठ⃚runningठ⃚totalठ⃚displayedठ⃚atठ⃚theठ⃚bottomठ⃚ofठ⃚theठ⃚screen.ठ⃚215ठ⃚

Subjectsठ⃚completedठ⃚oneठ⃚baselineठ⃚blockठ⃚whilstठ⃚safeठ⃚fromठ⃚shockठ⃚andठ⃚oneठ⃚stressठ⃚blockठ⃚atठ⃚riskठ⃚ofठ⃚shockठ⃚216ठ⃚

(orderठ⃚counterbalanced).ठ⃚217ठ⃚

ठ⃚218ठ⃚

ठ⃚219ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚220ठ⃚

ठ⃚ ठ⃚221ठ⃚
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Figureठ⃚2:ठ⃚Theठ⃚effectठ⃚ofठ⃚stressठ⃚onठ⃚participants9ठ⃚propensityठ⃚toठ⃚playठ⃚cardsठ⃚onठ⃚threatठ⃚blocksठ⃚(proportionठ⃚ofठ⃚222ठ⃚

cardsठ⃚acceptedठ⃚underठ⃚threatठ⃚minusठ⃚proportionठ⃚acceptedठ⃚underठ⃚safe)ठ⃚variesठ⃚significantlyठ⃚withठ⃚anxietyठ⃚223ठ⃚

andठ⃚depressionठ⃚symptoms,ठ⃚forठ⃚disadvantageousठ⃚butठ⃚notठ⃚advantageousठ⃚decks.ठ⃚N.B.ठ⃚Rawठ⃚depressionठ⃚224ठ⃚

scoresठ⃚areठ⃚depictedठ⃚butठ⃚dataठ⃚wereठ⃚transformedठ⃚withठ⃚aठ⃚squareૐ퀐rootठ⃚functionठ⃚forठ⃚statisticalठ⃚analysis.ठ⃚225ठ⃚

ठ⃚226ठ⃚

ठ⃚227ठ⃚

ठ⃚ ठ⃚228ठ⃚
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