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Abstract
Few studies have directly examinetiethercognitivecontrolcan moderate the influence of
temperamental positive and negataféective traits on adolescersk-taking Using a combined
multi-methodatent variablepproach to the assessment of adolegtsatakingand cognitive-
control, this.study examined whether cognitive-contnotlerates the influence of
temperamentaburgency and Frustration oisk-taking in a sample of 177 adolescents
(Mage=16.12 yearsSD=0.69) As predictedthere was a significant interaction between
Cognitive-controlandFrustration, but not betwee&ognitive-controlandSurgencyin
predictingRisktaking These findings have important implications andgesthat the
determinants,eddolescent riskaking depend on the valence of #ftecive motivationfor risk-

taking behavior:
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Cognitive-controlas a Moderator of Temperamental Motivations towards Adolescent
Risk-taking Behavior

Epidemiological studies providebustevidencehatadolescence is a period of increased
participation insisktaking behaviorsassociated witlignificant negative outcomg¢€DC,
2010).Manyeurrent models of adolesceisk-taking based irdevelopmental neuroscience
(e.g.,Casey;"Getz, &alvan, 2008Ernst, Pine, & Hardin, 200&Reyna & Rivers, 2008
Steinberg;, 2005, 2008uggest that differensen thetemporalneuromaturatioof
approach/noyeltypeeking system@nature earliem adolescengerelative to later maturing
neurocircuitry underlyingognitive-control —eefinedas the ability to coordinate thoughts and
actions to maintain purposeful goal directed behavior (Braver, 2612ay explain why
adolescents angredisposed to engagingrisk-taking behaviorsparticularlywhen experiencing

affective arousal

Despitethe evidence presented imeurodevelopmentahodels few studies havdirectly
tested the premise thebgnitive-controcan moderate the influence of affective motivations
towards risktaking during adolescence. Moreover, neurodevelopmental shaliefocused
primarily-onsexplaining why adolescents agg inmorerisk-taking behaviorelative to adults
Moving beyond thisit can be reasongbinferred that individual differences in these
neurodevelopmentalrcuitsthat are linked to observalpdenotypidraits such azemperament
may prove impartant for identifying particular adolescents who may be susceptiidsé
behaviorsTemperament represergsiniquelyimportantconstructin adolescent riskaking
researclgivenit is putativelymediated by the affeioe and cognitive-contrdbraincircuits
implicated insneurodevelopmental modelsadolescent risktaking (see Whittle et al., 2008).
Moreover,temperament can be easily assessgauith participants since the construct, and its

measurement tools, wedesignedspecificallyfor child andadolescenpopulations.

Despite theutility of temperament iadolescentisk-taking researctfew studies have
examined this construct in adolescent samples. Neverthetessye temperamentaraitshave
been linked taisk-taking behaviors including “heavy dependent” smoking status (Rezvanfard,

Ekhtiari, Mokri, Djavid, &Kaviani, 2010 andincreased selfeported alcohol consumption
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(Skeel, Pilarski, Pytlak, & Neudecker, 2008). By contrast, studies exantiv@ngle of
temperamentalegativeaffectivity (i.e., the tendency to experience negatfects such as
sadnessdar or frustrationin adolescentisk-taking have found inconsistergsults For

example, negativefzctivity was shown to beegatively correlated with seléported daily
alcohol consumptioSkeel et al., 2008positively correlated with externaing symptoms
(Honomichl & Bonnellan, 20310ldehinkel, Hartman, Ferdinand, Verhulst, & Ormel, 2007),
and notcorrelated withadolescent smoking (Rezvanfard et al., 2010), or genskahbking
(Honomichl'&Donnellan, 2011}t is possible thathis inconsistency may be a consequence of
heterogeneity in the measurement ofribgativeaffectivity construct with evidence supporting
delineationsbetweenegativeaffective responses characterized by anxiety/fear, and those
characterized by frustration/irritability (Caspi, et al., 2005). Given that adolescence represents a
developmental period characterized by numerous opportunities to become frusteatkzeh (Bt
al., 2008),t Is possible that a frustration based measuresghtiveaffectivity may e mae
consistently related to risiaking during this period. Indeede construct of Negative Urgency
(Whitesides&lzynam, 2001), which characterizes an individual’s tendency tmpuotsively

when experiencing frustratidmased negative emotignovides support for this delineation
since it has,been shown be associated adttiescent risk behaviours suchsagrisk-taking
(Deckman& DeWall, 2011and substance use (Stautz & Cooper, 2014).

Measures of temperamentalgnitive-control(i.e., effortful control)have beemrxamined
only sporadically in the context aidolescentisk-takingbehavior Whilst low temperamental
cognitive-contralwas associated with increaseghnabis usedreemers et al., 20 1@nd
externalizing.behaviors (Oldehinkel et al., 2007) during adolescence, othersadeHis
variabledoes.not independently predict frequency, age of first use, or quahtaigpholuse
(Willem, Bijttebier, & Claes, 2010 0f relevance, recent evidence has demonstrated that
temperamentatognitive-controshowsstrongconceptual and statisticaverlapwith other
measures of executive functioning skiisd it has been suggested thatntegrative multi
methodi@pproactiat incorporates a range of measwvéls provide themost accurate
representation of the cognitive-control construct (Bridgett, Oddi, Laake, Murdockg¢i&rizan,
2013 Zhou, Chen, & Main, 2012 Consequentlyclassical tasks afognitive-control functioning
suchas theStroop,Multisource Interference Taso-NoGo, stop-signal, ainti-saccade tasks

(assessing reaction times and response inhibition emarglpe useful for supplementing
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temperamentatognitive-controin the multtmethod measurement thfis construct.
Furthermore, given thalhe putative neural underpinnirg cognitive-control converges with
that ofhigh intellectual functioningJung & Haier, 200;/Neubauer & Fink, 2009),
understanding how cognitive-contislrelated to adolescensk-taking behavior must also

accountor an.adolescerst intelligence

Thereis a paucity of studiesxplicitly tesing whether cognitive-control and
temperamental affective traits interacptedictadolescentisk-taking Of the few, a study of
143 male adolescents {;=18.62 years) found thégmperamentategativeaffectivity predicted
substance use’problernst only inadolescents whooncurrentlyscored low oratrait measure
of cognitive-control (Shoal & Giancola, 2003). Similarly, the influenceeofperamental
negativeaffectivity on later externaling problems was found to be attenuated by high
temperamentadffortful control(Oldehinkel et al., 2007Whilst these studies provide
preliminary evidence for a moderation effect, Shoal and Giasdoleuson substance use
restricts the inferences that can be generalizedkdaking participation more broadlyy
contrast, Oldehinkedt al.utilized a derived measure of externalizitigitwas too broadhecause
it includedmany, nonrisk-taking behavics (e.g., aggression). Moreover, given the young age of
the Oldehinkekt al. sampl€M.gell and 13years)t is unclear whether the identified interaction
between effortful control and negatiaéfectivity can be generalized tdderadolescentsho
are engaged ingreatemprevalence of harmful ristaking behavior. Notablyho study has
examined thénteraction between cognitiveontrol andemperamentgbositive-affectivity in

adolescentisk-taking

This study aimed to determine whettzemultrmethod measure of cognitive-control
moderates the Iinfluence @mperamentgbositiveaffectivity, anda frustration based measure of
negativeaffectivity, on generaadolescentisk-taking. It was hypothesized that high
temperamental frustratiphigh temperamentalositive-affectivity and low cognitive-control
would signifieantly predict adolescensk-taking behavior. Additionally, it was hypothesized
that after controlling for intelligencéhe direct effec of temperamentdtustrationandpositive
affectivity on risktakingwould be moderated by cognitive-control, such that higher levels of
cognitive-controlwould reduce thassociation between these affective traits and adolessient
taking behavior.
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Method
Participans andData CollectiorProcedure

All participants were recruited frothe OrygenAdolescent Development StUépS), a
large longitudinal study of adolescent development conducted at Orygen Youth Hea#titRese
Center (The University of MelbournéYictoria, Australia.Comprehensive desptions of the
methodelogy*employed in the initial recruitment of participants into the ADS lheeme
presentediin ether publication&/kittle et al., 2008Yap et al., 2011)Thispresent study
comprisedf crosssectional data obtained from the latiolescentsv(age-16.12 yearssp=0.69
83 male¥whosparticipated in \&ve3 (2007-20080f assessment$here was no significant
differencesbetweerthe 177 participants who completed Wave 3, and those who did=+k8]),
on age [f=.30), gender compositiop£.69), and Wave 1 measures of Temperamental Surgency
(p=.65), Frustrationg=.72), and Effortful Controlg=.55). In theWave 3sample, there was no
significant difference between the age of male and fempded?) and the majority (97.7%f o
the samplesranged in age from 15 to 17 years. Of the 177 participants, 85.9% identified as
“White-Caucammn”, 3.4% identified as “Whit€aucasian” + other race, 4% identified as
“Asian”, 4%, 1dentified as “Other” and 2.8% did not indicate their identifaaze.Socioeconomic
status (SES)'was calculated using the Australian National UnivdrSitatus ScalGANU4-

SES; Jones & McMillan, 2001). The sample was generally of high SES with more than 62% of
the sample having an ANU4-SES score greater thamgi363.46,50=20.73).

Measures and Data Analysis

Details about the measures used in the current samdlywhich items were used in each
latent variablare providedn Table land furthedetails of the measures (e.g., psychometrics)
are presented in Table Slhe developmenif the Cognitive-control Risktaking, Surgency,

Frustration,andlIntelligencelatent variables are presented in subsequent section

The primary outcomanalyses wre performed in Mplus (v7.2Missing data was
accounted for using full information maximum likelihoochethod We usedStructural
Equation Modeling (SEMjo examine the hypotheses of interest in whiltivariablesof interest
were estimated datent variablesThe names dfatent \ariables are presenteditalicized font
SEM modelased to test the hypothesesre estimated using the robMitR estimator
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(Muthén & Muthén, 1992012 Myung, 2003)Interaction terms were created using Myaus
XWITH function, howevercommon measures of statistical fit (e.g., y2-test, WRMR, RMSEA,
and CFI fit indices) are not availablgéth models that uskatent variable interacti@due to
adjustments mad#uring estimation(Muthén & Muthén, 1998-2012As such neasures of
relative fit(e:.gs,Bayesian Information Criteriayere used to tesbmpeting modeld\Nested
models wereomparedvith loglikelihood ratio difference tests using an appropriate correction
for the MLR"estimato(Satorra & Bentler, 2010YVe increased the efficiency of estimation by
rescaling variables so that the variance for each variable was between 1(kshudhEn, 2010,
March 26'and utilized a Monte Carlo integration method to reduce computationNMoteén &
Muthén, 1998=2012).

Deweloping.the.l atent Variables

Risktaking.As presented in Tab® we used ten items from thouth Risk Behavior
Surveillance Systen¥RBYS) thatwere selected based on their coverage of a broad range of
prototypicalrisktaking behaviors. ©nfirmatory factor analysi€CFA) revealed a
unidimensional factor structure with all items loading significantly on aeRigktakingfactor
(*[19]= 26.91,p=.11;N=174; CFI=.986, RMSEA=.049). This model (with the exception of the
gambling.item which was unavailablas replicated usinGFA in a sample of 4135 1gear
old adolescents from tHgS base®009 Youth Risk Behavior Survégvailable from
www.cdc.gov/HealthyYouth/yrbs/index.htm). The model provided diqg’[25]=258.86,
p<.001;CEI=1972, RMSEA=.048) and as presented able2, factor loadings for the items were
consistentwith'the current sample in strength and direstipporting the external validity of

this model.

Cognitive-control A multi-method approach was used to estimate the latent cognitive-
control variablelnitially we specified three lower latent factorskffortful-Control, Errors and
ReactionTimes(indicators are presented in Tab)e Rinally,we estimated a secomdder factor
model inwhichCognitive-controlwas the higheorder factor for the three lower order latent
dimensionsThis'base model had a significant y* but good fit to the data (x[20]=32.64,p=.037;
n=177; CFI=.919, RMSEA=.060). Additionally, all vakiles were significant indicators of their
respective latent variable (iEffortful-Control, ErrorsandReactionTimeg and these latent

variables were in turn significant indicators of the higher o@tegnitive-controlatent variable.
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A model that included the MSIT Congruent errors did not improve model fit (96a@Ptess
than 1 errorand wagemoved fronfurther analysisThis multtmethod model, which had good
statistical fit,was therefore consistent with previous studies demonstiatimgjtrmethod
approach to be beneficial for representimgcognitive-control construct (Bridgett et al., 2013
Zhou et al.,.2012)To reduce parameters estimated in later analyaetor scores were retained
for ReactionJimes Errors andEffortful-Control and used as observed indicator€ofgnitive-

control.

Surgeney, Frustratiorand IntelligenceFactor scores for the High Intensity Pleasure,
(low) Shyness‘anf{low) Fear subscalesere useas indicators of a late@urgencyariable
(Table 1) Further analysis found that a model in which$lsegencyndicators were tau
equivalent.(but.not parallel) improved modelditd therefore this was retaintt analysis. The
Frustrationfactor was indicated by the single observedstation factor score, with the residual
variance of this indicator set to-étale reliability)*(the raw data sample variance) in order to
account for measurement er(@8rown, 2006) Practically, this involved setting the residual
variance of the Frustration variable to (B@sed orinternal consistency reliabilityf a=.72,
Muris and.,Meester&009)) . This single indicator approach was also etlifor the measure of
intelligence(denoted a&SIQ) with the residual variance of the estimatelll scale IQobserved

variable settodased orscale reliabilityof rs=.92, Sattler and Dumont (2004)).
Results

For all analyses, Little’s test for MCAR supported the assumptiomisaing data were
missing completely at randorp=<1.00).A correlation matrix between all ebrved variables is
provided.in, Table S2An initial measurement mod@bithout interaction termdpund thatRisk
taking hadsignificant <.001) and moderately strong positive correlations ®itlgency
(r=.49), andrrustration (r=.39), and was negatively correlated wilognitive-controlr=-.43)
andFSIQ(r=-.25). A strong negative correlation was found betweistrationandCognitive-
control (r=-.71;p<.05), andCognitive-controwas positively related t6SIQ (r=.39,p<.001).
Notably, £x and SES were not correlated with any variables in the raodelerethus

removed from further analysis to reduce model complexity.
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To test the primary hypothesé&dsktakingwas regressed tmCognitive-contro|
SurgencyFrustration,and the two interaction terms.aafimmed nonsignificant relationships
based on the results gt difference testingindthe most parsimoniounal model is presented
in Figure 1 NB: indicators ar@mitted from Figure 1however, the full patidiagram is
provided assigure S). Cognitive-control, SurgengndFrustrationhad direct effects oRisk
takingwhilst the effect ofFSIQ on Risktaking consisted entirely of an indirect effect through
Cognitiveeontral The Cognitive-controlx Surgencynteractiondid notpredictRisktaking By
contrasttheCognitive-controlx Frustrationinteraction term was significanthis is presented
diagrammatially in Figure2, based on the protocol outlined in Muthén (20TRese data
indicate that the relationship betwdemnstrationandRisktakingwasattenuated in participants
with betterCognitive-control(i.e., +1sD) and magnified in those with poor@ognitive-control
functioning (i.e.;1sD). Finally, the interpretation of all relationships remained unchanged when
controlling for age (in monthsyyvhich was aignificantnegativepredictor ofRisktaking (b=-
0.30,p<.001).

Discussion

Consistent wittpredictions, results fond that high surgency, hidtustration and low
cognitive-eontrohad significant direct effects arsk-takingbehavior. As hypothesized, the
resultsalsoprovided evidence that cognitive-control moderated the relationship between
frustrationandrisk-taking but not between surgency ansk-taking. With respect to covariase
analysedoundthat the influence of FSIQ on adolesaasittakingwasfully mediated by
cognitive-centrol. Additionally, these results remained unchanged when controllingefor a
Finally, sex and socioeconomic status were not relategktdaking behavior, nor any other

variables examineth the current study.

The study found that poorerlevel of the multimethod laten€Cognitive-controlvariable
wasa significant predictor of higRisktaking (seeFigure 1), a finding thas consistent with
studiesidemanstrating thdifferentialtraits converging with the construct of cognitive-control
(e.qg., effortful control, response inhibition errors and readime$ are related to adolescent
risk-taking behavior. Theurrentresults extend on these findings by demonstrating this

relationship when utiing a robusassessment abgnitive-control that incorporated a multi-
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modal method (i.e., errors anelactiontimes on two separate response inhibition paradigms, and
a trait based assessment of temperamental effaxfuttol) of assessmemf this construct.

As hypothesized, higBurgencyhad a significant direct effect on higtisktaking but
there wasiosupport for an interaction betwe8argencyand Cognitive-controin predicting
Risktaking(Figurel). A possible explanation for this result may be found in the specific
mechanisms by which Surgency, and other posdfiectrelated variables, are relatedrisk-
taking behaviorPositiveaffective traitananifestas an increased engagement with the
environment to,seek out reward grakitive-affective experienceRothbart, Ahadi, & Evans,
200Q WhittlegAllen, Lubman, & Ycel, 2006) suggestitigtpositive-affective traits may be
linked torisk-taking by increasing an individual's exposurerigk-taking contexts. For example,
using researech.on sensation seeking, wisi@positive-affective trait thashares strong
conceptual.andtatistical overlap with temperamenpalsitive-affectivity (see Zuckerman, 1994;
2007), Boyer and Byrnes (2009) found that the relationship between sensation seekisig and
taking participation was mediated by the number of opportunities availablgageemrisk-
taking behaviors. MoreoveBoyer and Byrnefound that when controlling for opportunities to
engage;imisk-taking, the relationship between sensation seekingiakdaking was attenuated.
In other words;ypositivaffective motivationsuchas sensation seeking and temperamental
positive-affectivity may drive individuals to seek out new and novel experiences in their
environment, and in doing so, places them at increased exposure to opportunities to engage in
risk-takingbehaviors. Others kia supported this premise with evidence that sensation seeking
can predict both occasiorahd frequentrisk-taking which supports the idea that tradgsitive
affective motivations exerts a genezali predisposition (i.e., both occasional and frequent) to
any level ofrisk-taking behavior (Desrichard & Denarié, 2005). As such, whilst speculative and
needingrreplication using the Surgency constspetifically, cognitive-control functioning may
not have a regulatory influence mmperamentglositiveaffective motivations because these
traits represent a genemdd predisposition towards exciting and novel environments (a response
that does not require regulation), rather than a propensigrduisk-takingbehaviors

specifically.

As hypothesized, thistudydemonstrated that hidgfrustrationhad a significant direct
effect on highRisktaking Past studies were inconsistent in identifying robust relationships
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betweemegativeaffectivity dispositonal traitsandrisk-takingin adolescentample and hese
results therefore provide evidence to suggest that future studliegnefit from delineating
between heterogeneous aspects ohduativeaffective spectrunand in particular, may focus
onfrustration Perhaps more interesting was the signifi¢amistrationx Cognitive-control
interaction As;hypothesed, this result provides evidence to suggest thaftbet of
Frustrationin predictingRisktakingis attenuated blgettercognitive control functioning, and
amplifiedwhenan individual has poor cognitive-contraloi a cognitive perspective, the
ability to engage in deliberative regulation of frustration based emotions may icealpeyt
importantifor inhibiting reactionamsk-takingresponses. In particular, those who have strong
cognitive-contreimay be more able to use effective coping strategies (e.g., problem focused
coping) forthefregulation of emotional environmental contexts and less likely to manage
frustration by using drugs, violenaa, other forms of riskaking. Consequently, thigudy
demonstrates that althouffnstration basedegativeaffectivity may promoteincreasedisk-
taking effectivecognitivecontrol functioningcan help to regulate amdaintain aaptive goal

directed aiteomes in risk-taking contexts.

Thisstudyalsofound evidence to suggest that the relationship between intelligence and
risk-takingis fully mediated byognitivecontrol (Figure 1). Tie result is consistent with prior
evidence'demonstrating a strong link between intelligence and cognitive-céotreikxample,
the putative neural underpinnings of high intellectual functioning converges with those of
cognitive-control including an emphasis @ificienciesin white matter mediated neuronal
processing (Neubauer & Fink, 2009), in addition to the active engagement of apfavietod
network of brain regions consistent with the cognitive-control network (Jung & R28i@r).

Our findings.ae.in line with previous notions thabgnitive-control functionings a centrally
defining#feature of intelligence (Niendam et al., 2012) #wedresults support the notion that the
relationship between intelligence and ftskingis likely to be explaing entirely by the

variation in intelligence that is shared withgnitive-control functioning.

The"'major findings need to be interpreted in light of a number of limitations. For
examplethe size of the sample was small when compared to other studieS&dhmethods.
Additionally, the unidimensional measurerisk-takingmay cloud interpretatiogiven that this
approach can attenuate strong, and strengthen weak, relatidmstuesn specific risk
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behaviors and the predictor variabl&sth, Fischer, &ister, 2003)A further limitation

centers on the crosectional design that was employbdtprecludes any inferences to be

drawn about howisk-taking behaviors emerge during adolescence, and whether the maturational
trajectory of affective motivatiaand cognitive-contralan predict different trajectories 0$k-

taking participation. Finally, we did not examine otphetential factors that could potentially
influence the resultsuch aslemographics, family, community, neighborhood and cultural

influences:

A majorstrength of the study was the latent variable modeling approach used for
analysis, whickaccouns for the measurement error inherent in any single observed score by
utilizing multiple indicators of latent constrsciThis approach was particularly useful for the
guantification.efrisk-taking by providingan estimate of the variation in riskkingthat is
common te.altisk-taking behaviors which was externally valid given this unidimensional factor
structure wasegicated inthelarger samplen=4135) of 16 year oldsom the 2009 U.S. YRBS
study.Similarly, thelatent variableapproach to quantifying cognitive-contislan advance on
previousrisk-taking studies by utilizing multrmethodassessment of this construct.
Consequently;.the increased measurement precision offered by the latent modelinghapproa

permits more rebust inferences to be made about the underlying constructs of interest

In summary, despite converging evidence implicatiognitive controlin moderating the
influence of affective motivations arsk-takingbehavior, the results of thisudy found no
evidence tersupport an interaction betw8engencyandCognitive-controlin the prediction of
adolescentisk-takingand supports the notion themperamentglositive-affectivity may be
associated witlhisk-taking by increasing an individual’s propensity to seek out novel and
exciting environmentdy contrastthis study provided empirical support for the interaction
betweenCognitive-controlandFrustrationin predictingadolescentisk-taking suggestinghat
frustration based motivations towaritsk-takingcan be inhibited by effectiveognitive-control
processing«This findingas important implicationsnd suggests thatthoughfrustration may
be a key negativeffectivity variable that motivates towards ritkking, it is possible that
learning how to regulate this emotion can reduce risk taking behaWmally, futurestudies
will benefiton characterising the temporal evolution of these interactions, possibly using
ecological momentary assessmer@thodology. Use of such methods will permit understanding

This article is protected by copyright. All rights reserved



COGNITIVE-CONTROL, TEMPERAMENT AND ADOLESCENT RISKTAKING 13

of the temporal relationship between an adolescént& of frustration the contexts in which
frustrations can occur, anehether these affective states are a cause or consequeise of

taking behaviour.
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Table 1. Details of Measures and Latent Variditicators

Latent Variableand Measures Latent variable indicators

Risktaking

_ _ Helmetuse, seatbeltse, fights, suicid@lan, dailysmoking, use
2007+Youth Risk Behavior Survey

illicit drugs, days alcohol use, times cannalég sexual partners
(CDC, 2004)

(+ad hoc item: timegambled)

Surgency.Positive Affectivity)

EATQ-R: Surgency

_ High Intensity Pleasure, (low)Shyness, & (low)Fear subscales
(Ellis & Rothbart, 2001)
Frustration

EATQ-R: NegativeAffectivity
(Ellis &Rothbart, 2001)

Frustrationsubscale

Cognitive-€ontrol

EATQ-R: Effortful Control

_ Attention, Activation Control, & Inhibitory Contraubscales
(Ellis*&Rothbart, 2001)

Stroop“ColowWord Interference Task Errors, Reaction Times

(Carter et al., 2002) (mostly incongruent and mostly congruent blocks)
Multisourcelnterference Task Errors, Reaction Times

(Bush'& Shin, 2006) (incongruent and congruent blocks; behavioral data only)

FSIQ (Estimated Full Scalatelligence)

Wechsler Intelligence Scale for Children Vocabulary, Matrix Reasoning and Symbol Search subtests
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(Wechsler, 1992)

Note: Descriptionsand psychometricsf measursare presenteth supplementarynaterial. EATQR=Early

Adolescenifemperament QuestionnaiRevised
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Tablel. Unidimensional Factor StructureladtentRisk-taking Model for theCurrent
Sample N=174), and Sample of 1'6earOld AdolescentsN=4135) from 2009 Youth

Risk Behavior Survey

Current Sample YRBS
Loading Sample Loading
(residual variance) (residual variance)

Helmet riding bike? .361 (.870) -.046* (.988)
Wearing seatbelt? 493 (.757) -.384* (.853)
In physicalfight? 498 (.752) 591  (.651)
Suicide Plan?, 445 (.802) -.326* (.894)
Smoke daily? 940 (.116) -.796* (.366)
Ever illicit drugs? .870 (.243) 721 (.480)
Daysgambled.ever .254 (.935) na.

Days had aleohol ever 745 (.445) 749  (.439)
Cannabis times ever .915 (.163) .860 (.260)
Sexual partners-ever .625 (.609) .679 (.539)

YRBS=YouthRisk Behavior Survey

Bold font.indicates significant loadings<05)

n.a.=not available in 2009 YRBS

*low scores indicative of increased ritkking

*not comparabl&ecause differences in legal requirements for helmets in Australid.&nd
Current ample: (3°[19]= 26.91,p=.11;N=174; CFE.986, RMSE/A:.049)

YRBS simplew(x?[25]=258.86,p<.001;N=4135; CF£.972, RMSE/A:.048)
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Figure 1. Final'structural equation mo@Risktaking r’=.67: Cognitivecontrol: r’=.22).

Covariances between exogenous variables and regression weidRitstaiking on Surgency x
Cognitive-controlandFSIQwere not significant and set to zero (nested models were tested using
+* difference.tests). All parametarsfigure are standardizegsing Muthén (2012) protocol. The
indirect effect'of-SI1Q on Risktakingmediated byCognitive-controwas significant
(unstandardizeti=-0.049, 95%ClI [-0.079, -0.0),85e=0.016,p=.002. Indicator variables (not
presented in diagraiyut provided inTable 1 andupplementary materjalemained statistically
significant indicators of their respective latent variables (indicatorSudoyencywere parallel).
*p<.05;** p<.01; ***p<.001.Frustx CC=Frustrationx Cognitive-contragl FSIQ=Estimated Full

Scale IntelligenceSur xCC=Surgency Cognitive-control
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Figure 2 Graphical representation of the significknistrationx Cognitive-controlatent
variable interagction in predictingisktaking This figure demonstrates that the relationship
betweerFrustration andRisktakingis attenuated for participants with “above average”
cognitive-control functioning (i.e., 40 above mearognitive-controkcore)and magnified in
those with'below averagetognitive-control functioning (i.e., 40 belowmeancognitive-

controlscore) Standardized coefficients were utilized.
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