
BackgroundBackground Therehave beennoThere have beenno

studies ofthe co-occurrence ofstudies ofthe co-occurrence of

personality and substance use disorders inpersonality and substance use disorders in

youngcommunity-dwellingadults.youngcommunity-dwellingadults.

AimsAims To examine the associationTo examine the association

between DSM^IV personalitydisordersbetween DSM^IV personalitydisorders

and substance use disorders in a largeand substance use disorders in a large

representative sample of youngrepresentative sample of young

community-dwellingparticipants.community-dwellingparticipants.

MethodMethod Young Australian adultsYoung Australian adults

((nn¼1520, mean age1520, mean age¼24.1years) were24.1years) were

interviewed to determine the prevalenceinterviewed to determine the prevalence

of substance use disorders; 1145 also hadof substance use disorders; 1145 also had

an assessment for personalitydisorder.an assessment for personalitydisorder.

ResultsResults The prevalence of personalityThe prevalence of personality

disorderwas18.6% (95% CI16.5^20.7).disorderwas18.6% (95% CI16.5^20.7).

Personalitydisorder was associatedwithPersonalitydisorder was associatedwith

indices of social disadvantage and the likelyindices of social disadvantage and the likely

presence of commonmental disorders.presence of commonmental disorders.

Independent associationswere foundIndependent associationswere found

between cluster B personalitydisordersbetween cluster B personalitydisorders

and substance use disorders.Therewasand substance use disorders.Therewas

little evidence for strongconfounding orlittle evidence for strongconfounding or

mediating effects of these associations.mediating effects of these associations.

ConclusionsConclusions Inyoungadults, there areInyoungadults, there are

independent associations between clusterindependent associationsbetween cluster

B personalitydisorders and substance useB personalitydisorders and substance use

disorders.disorders.
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Substance use disorders are a major causeSubstance use disorders are a major cause

of death and disability. Numerous clinicalof death and disability. Numerous clinical

studies indicate that there is an associationstudies indicate that there is an association

between substance use and personalitybetween substance use and personality

disorders, with evidence that personalitydisorders, with evidence that personality

pathology may influence both the aetiologypathology may influence both the aetiology

and course of substance use disordersand course of substance use disorders

(Caspi(Caspi et alet al, 1997; Skodol, 1997; Skodol et alet al, 1999). Pre-, 1999). Pre-

vious studies of the co-occurrence of thesevious studies of the co-occurrence of these

disorders have used clinical samples anddisorders have used clinical samples and

relied on self-reported measures of person-relied on self-reported measures of person-

ality, thus rendering the findings susceptibleality, thus rendering the findings susceptible

to both selection and information biasesto both selection and information biases

(DeJong(DeJong et alet al, 1993; Brooner, 1993; Brooner et alet al, 1997;, 1997;

SkodolSkodol et alet al, 1999). Furthermore, there, 1999). Furthermore, there

have been no population-based surveys ofhave been no population-based surveys of

these disorders in young adults. This repre-these disorders in young adults. This repre-

sents a major gap in the literature, since it issents a major gap in the literature, since it is

in this population that substance misuse isin this population that substance misuse is

most problematic (Farrellmost problematic (Farrell et alet al, 2001). We, 2001). We

examined co-occurrence between clustersexamined co-occurrence between clusters

of personality disorder and substance useof personality disorder and substance use

disorders in a large representative sampledisorders in a large representative sample

of young Australian adults.of young Australian adults.

METHODMETHOD

SampleSample

Between August 1992 and March 2003, anBetween August 1992 and March 2003, an

eight-wave cohort study of adolescent andeight-wave cohort study of adolescent and

young adult health in the state of Victoria,young adult health in the state of Victoria,

Australia was carried out. The cohort wasAustralia was carried out. The cohort was

defined in a two-stage cluster sample indefined in a two-stage cluster sample in

which two classes were randomly selectedwhich two classes were randomly selected

from each of 44 schools drawn from a stra-from each of 44 schools drawn from a stra-

tified frame of government, Catholic andtified frame of government, Catholic and

independent schools (total number of stu-independent schools (total number of stu-

dents 60 905). School retention rates todents 60 905). School retention rates to

year 9 in the year of sampling were 98%.year 9 in the year of sampling were 98%.

One class from each school entered theOne class from each school entered the

cohort in the latter part of the 9th schoolcohort in the latter part of the 9th school

year, corresponding to age 14–15 yearsyear, corresponding to age 14–15 years

(wave 1), and the second class 6 months(wave 1), and the second class 6 months

later, early in the 10th school year, corre-later, early in the 10th school year, corre-

sponding to age 15–16 years (wave 2).sponding to age 15–16 years (wave 2).

Participants were subsequently reviewed atParticipants were subsequently reviewed at

a further four 6-month intervals duringa further four 6-month intervals during

the teenage years (waves 3–6) with twothe teenage years (waves 3–6) with two

follow-up waves in young adulthood atfollow-up waves in young adulthood at

the ages of 20–21 years (wave 7) and 24–the ages of 20–21 years (wave 7) and 24–

25 years (wave 8). This report concerns25 years (wave 8). This report concerns

data collected in the eighth wave.data collected in the eighth wave.

From a total sample of 2032 students,From a total sample of 2032 students,

1943 (96% of the sampling frame) partici-1943 (96% of the sampling frame) partici-

pated at least once during the first sixpated at least once during the first six

(adolescent) waves. In wave 8, 1520 young(adolescent) waves. In wave 8, 1520 young

adults (78% of wave 1–6 participants) wereadults (78% of wave 1–6 participants) were

interviewed between May 2001 and Marchinterviewed between May 2001 and March

2003. Response rates are shown in Fig. 1.2003. Response rates are shown in Fig. 1.

Reasons for non-participation at wave 8Reasons for non-participation at wave 8

were refusal (were refusal (nn¼269), unable to contact269), unable to contact

person (person (nn¼147) and death (147) and death (nn¼7).7).

MeasuresMeasures

Socio-demographic variablesSocio-demographic variables

The following variables were recorded:The following variables were recorded:

gender, country of birth, completion ofgender, country of birth, completion of

schooling, possession of post-school quali-schooling, possession of post-school quali-

fications, employment status, benefits sta-fications, employment status, benefits sta-

tus (receipt of government support), livingtus (receipt of government support), living

arrangements, relationship status (currentlyarrangements, relationship status (currently

having a boy-/girlfriend or living with ahaving a boy-/girlfriend or living with a

partner), and parental educational statuspartner), and parental educational status

(used as a marker of socio-economic status(used as a marker of socio-economic status

of the family of origin).of the family of origin).

Personality disorderPersonality disorder

The presence of DSM–IV personality dis-The presence of DSM–IV personality dis-

order was assessed using the ICD–10order was assessed using the ICD–10

version of the Standardised Assessmentversion of the Standardised Assessment

of Personality (SAP; Pilgrim & Mann,of Personality (SAP; Pilgrim & Mann,

1990). The instrument has good interrater1990). The instrument has good interrater

(kappa(kappa¼0.76) and test–retest reliability0.76) and test–retest reliability

(kappa(kappa¼0.65; Pilgrim0.65; Pilgrim et alet al, 1993). The, 1993). The

SAP is a semi-structured interview designedSAP is a semi-structured interview designed

for use with a person who has known thefor use with a person who has known the

individual for at least 5 years. All wave 8individual for at least 5 years. All wave 8

participants were asked to nominate aparticipants were asked to nominate a

friend, sibling or partner, with whom wefriend, sibling or partner, with whom we

could conduct an SAP interview. If thecould conduct an SAP interview. If the

friend was unavailable or unable to befriend was unavailable or unable to be

contacted, cohort participants were askedcontacted, cohort participants were asked

to name an alternative person. Of theto name an alternative person. Of the

1520 participants at wave 8, 1145 inter-1520 participants at wave 8, 1145 inter-

views (75%) were conducted withviews (75%) were conducted with

nominated interviewees. There were 304nominated interviewees. There were 304

participants that refused to nominate aparticipants that refused to nominate a

friend; 45 nominated people who refusedfriend; 45 nominated people who refused

to be interviewed or could not be contactedto be interviewed or could not be contacted

and 26 nominated people who were locatedand 26 nominated people who were located

but did not respond to requests for inter-but did not respond to requests for inter-

views. The majority of interviewees wereviews. The majority of interviewees were

female (female (nn¼891, 78%); they had known891, 78%); they had known

the participant for a median 10 years (inter-the participant for a median 10 years (inter-

quartile range 5–18), had a median of 12quartile range 5–18), had a median of 12

contacts per month (interquartile rangecontacts per month (interquartile range

4–30) and were predominantly under 354–30) and were predominantly under 35
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years of age (years of age (nn¼1115, 97%). The inter-1115, 97%). The inter-

viewees were friends or partners (viewees were friends or partners (nn¼872,872,

76%), relations (76%), relations (nn¼253, 22%; e.g. sibling,253, 22%; e.g. sibling,

cousin) or spouses (cousin) or spouses (nn¼20, 2%). Trained re-20, 2%). Trained re-

search psychologists carried out all the SAPsearch psychologists carried out all the SAP

assessments as telephone interviews.assessments as telephone interviews.

Behavioural/psychiatric measuresBehavioural/psychiatric measures
Common mental disordersCommon mental disorders. Depression and. Depression and

anxiety were assessed with the 12-itemanxiety were assessed with the 12-item

General Health Questionnaire (GHQ–12;General Health Questionnaire (GHQ–12;

Goldberg, 1972). The total scores wereGoldberg, 1972). The total scores were

dichotomised at the cut-off point of 3/4 todichotomised at the cut-off point of 3/4 to

identify a mixed depression–anxiety stateidentify a mixed depression–anxiety state

at a lower threshold than syndromes ofat a lower threshold than syndromes of

major depression and anxiety disorder,major depression and anxiety disorder,

but where clinical intervention would stillbut where clinical intervention would still

be appropriate.be appropriate.

Cannabis useCannabis use. This was assessed by self-. This was assessed by self-

reported frequency of use in the previousreported frequency of use in the previous

12 months. In the analysis, participants12 months. In the analysis, participants

were dichotomised according to whetherwere dichotomised according to whether

cannabis was used at least weekly.cannabis was used at least weekly.

Cannabis dependence (DSM^IV)Cannabis dependence (DSM^IV). This was. This was

assessed using the 12-month version ofassessed using the 12-month version of

the Composite International Diagnosticthe Composite International Diagnostic

Interview 2.1 (CIDI; World Health Organi-Interview 2.1 (CIDI; World Health Organi-

zation, 1997). Only participants reportingzation, 1997). Only participants reporting

weekly substance use were assessed.weekly substance use were assessed.

Tobacco consumptionTobacco consumption. This was recorded. This was recorded

using a 7-day retrospective diary. Dailyusing a 7-day retrospective diary. Daily

smoking was defined as reported smokingsmoking was defined as reported smoking

on 6 or 7 days of the past week. Nicotineon 6 or 7 days of the past week. Nicotine

dependence was measured using thedependence was measured using the

Fagerstrom Test for Nicotine DependenceFagerstrom Test for Nicotine Dependence

(Heatherton(Heatherton et alet al, 1991) and was defined, 1991) and was defined

at a cut-off point of 3/4.at a cut-off point of 3/4.

Alcohol useAlcohol use. This was assessed by self-. This was assessed by self-

reported frequency of use. Participantsreported frequency of use. Participants

who reported drinking in the previouswho reported drinking in the previous

week were asked to record their con-week were asked to record their con-

sumption on each drinking day over Friday,sumption on each drinking day over Friday,

Saturday and Sunday and the most recentSaturday and Sunday and the most recent

drinking weekday. If appropriate, thedrinking weekday. If appropriate, the

weekday report was extrapolated to otherweekday report was extrapolated to other

drinking weekdays, enabling the estimationdrinking weekdays, enabling the estimation

of total alcohol consumption for the weekof total alcohol consumption for the week

prior to the survey. Males consuming moreprior to the survey. Males consuming more

than 430 g of alcohol per week were classi-than 430 g of alcohol per week were classi-

fied as hazardous drinkers (National Healthfied as hazardous drinkers (National Health

and Medical Research Council, 2001); theand Medical Research Council, 2001); the

corresponding figure for females was 280g.corresponding figure for females was 280g.

Alcohol dependence (DSM^IV)Alcohol dependence (DSM^IV). This was. This was

assessed using the CIDI. Only participantsassessed using the CIDI. Only participants

reporting weekly alcohol consumptionreporting weekly alcohol consumption

were assessed.were assessed.

Amphetamine, ecstasy and cocaine useAmphetamine, ecstasy and cocaine use. Parti-. Parti-

cipants were classified as users if theycipants were classified as users if they

reported using these substances in the pastreported using these substances in the past

year.year.

AnalysisAnalysis

Data were collected from young peopleData were collected from young people

who were difficult to trace because of thewho were difficult to trace because of the

high mobility of the age-group. Althoughhigh mobility of the age-group. Although

the response was high and attrition low, athe response was high and attrition low, a

quarter of cohort members were not inter-quarter of cohort members were not inter-

viewed at wave 8 and a quarter of thoseviewed at wave 8 and a quarter of those

who were interviewed did not have anwho were interviewed did not have an

assessment of personality disorder, leadingassessment of personality disorder, leading

to potential bias in summary measures atto potential bias in summary measures at

wave 8. To address this, we used thewave 8. To address this, we used the

method of multiple imputation, with fivemethod of multiple imputation, with five

complete data-sets created by imputationcomplete data-sets created by imputation

under a multivariate normal model (Scha-under a multivariate normal model (Scha-

fer, 1997). This model incorporated allfer, 1997). This model incorporated all

the outcome variables of interest measuredthe outcome variables of interest measured

at all waves of data collection, alongat all waves of data collection, along

with the fixed covariates gender, age, ruralwith the fixed covariates gender, age, rural

or urban residence, parental educationor urban residence, parental education

and parental smoking (available for alland parental smoking (available for all

participants). Univariate and multivariateparticipants). Univariate and multivariate

logistic regression analyses were used tologistic regression analyses were used to

model associations, and Wald tests andmodel associations, and Wald tests and

related confidence intervals were used torelated confidence intervals were used to

assess statistical significance and precision,assess statistical significance and precision,

combining appropriately across the fivecombining appropriately across the five

imputed data-sets (Carlinimputed data-sets (Carlin et alet al, 2003)., 2003).

Analysis was performed with Stata versionAnalysis was performed with Stata version

8 for Windows.8 for Windows.

RESULTSRESULTS

Characteristics of the study sampleCharacteristics of the study sample

The mean age of participants was 24.1 yearsThe mean age of participants was 24.1 years

(s.d.(s.d.¼0.61); 51% (0.61); 51% (nn¼1000) of the sample1000) of the sample

were female and 14% (were female and 14% (nn¼264) were of264) were of

non-Australian birth; 31% (non-Australian birth; 31% (nn¼596) had par-596) had par-

ents with no qualifications, 38% (ents with no qualifications, 38% (nn¼730)730)

had at least one parent with a certificate/had at least one parent with a certificate/

diploma and 32% (diploma and 32% (nn¼617) had at least617) had at least

one parent with a degree.one parent with a degree.

Prevalence and socio-demographicPrevalence and socio-demographic
correlates of personality disorderscorrelates of personality disorders

The overall prevalence of DSM–IV person-The overall prevalence of DSM–IV person-

ality disorders was 18.6% (95% CI 16.5–ality disorders was 18.6% (95% CI 16.5–

20.7). The prevalence of sub-categories20.7). The prevalence of sub-categories

and clusters of DSM–IV personalityand clusters of DSM–IV personality

disorders is shown in Table 1.disorders is shown in Table 1.

Cluster C personality disorders had theCluster C personality disorders had the

highest prevalence, although confidencehighest prevalence, although confidence
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Fig. 1Fig. 1 Sampling and ascertainment in theVictorian Adolescent Health Cohort,1992^2003.Sampling and ascertainment in theVictorian Adolescent Health Cohort,1992^2003.

Table 1Table 1 Estimated prevalence of DSM^IVEstimated prevalence of DSM^IV

personality disorder in1943 participantspersonality disorder in1943 participants

%% 95%CI95% CI

Cluster A disorderCluster A disorder

ParanoidParanoid 6.66.6 5.2^8.15.2^8.1

SchizoidSchizoid 2.32.3 1.5^3.21.5^3.2

SchizotypalSchizotypal 0.90.9 0.5^1.30.5^1.3

Any cluster AAny cluster A 8.38.3 7.0^9.67.0^9.6

Cluster B disorderCluster B disorder

AntisocialAntisocial 3.13.1 1.9^4.21.9^4.2

BorderlineBorderline 3.53.5 2.7^4.42.7^4.4

HistrionicHistrionic 2.42.4 1.7^3.11.7^3.1

NarcissisticNarcissistic 3.63.6 2.5^4.72.5^4.7

Any cluster BAny cluster B 8.18.1 6.8^9.46.8^9.4

Cluster C disorderCluster C disorder

Obsessive^compulsiveObsessive^compulsive 5.85.8 4.8^6.94.8^6.9

AvoidantAvoidant 4.64.6 3.6^5.63.6^5.6

DependentDependent 1.01.0 0.5^1.50.5^1.5

Any cluster CAny cluster C 9.89.8 8.3^11.38.3^11.3

Anypersonality disorderAnypersonality disorder 18.618.6 16.5^20.716.5^20.7

More than one personalityMore than one personality

disorderdisorder

Cluster A and BCluster A and B 1.51.5 0.9^2.20.9^2.2

Cluster A and CCluster A and C 1.41.4 0.8^2.00.8^2.0

Cluster B and CCluster B and C 1.41.4 0.6^2.10.6^2.1

Cluster A, B and CCluster A, B and C 1.61.6 0.9^2.30.9^2.3

More than one clusterMore than one cluster 5.95.9 4.7^7.24.7^7.2
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intervals for the three clusters of personalityintervals for the three clusters of personality

disorder all overlapped. Almost a third ofdisorder all overlapped. Almost a third of

those diagnosed with a personality disorderthose diagnosed with a personality disorder

met criteria for more than one cluster.met criteria for more than one cluster.

There was little evidence of associationThere was little evidence of association

between participant age, gender, non-between participant age, gender, non-

Australian birth or parental education andAustralian birth or parental education and

a diagnosis of any personality disorder.a diagnosis of any personality disorder.

However, a diagnosis of cluster A personal-However, a diagnosis of cluster A personal-

ity disorder was more prevalent amongity disorder was more prevalent among

females (ORfemales (OR¼1.6, 95% CI 1.0–2.4) and1.6, 95% CI 1.0–2.4) and

less prevalent among those not born inless prevalent among those not born in

Australia (ORAustralia (OR¼0.52, 95% CI 0.28–1.0).0.52, 95% CI 0.28–1.0).

Associations between personalityAssociations between personality
disorders and substance usedisorders and substance use
disordersdisorders

The prevalence of substance use and depen-The prevalence of substance use and depen-

dence is shown in Table 2. Associationsdence is shown in Table 2. Associations

between clusters of personality disorderbetween clusters of personality disorder

and substance use disorders are displayedand substance use disorders are displayed

with and without adjustment for the co-with and without adjustment for the co-

occurrence of other clusters.occurrence of other clusters.

As gender and Australian birth wereAs gender and Australian birth were

possible confounders, all estimates werepossible confounders, all estimates were

also adjusted for these factors. No first-also adjusted for these factors. No first-

order interactions with gender wereorder interactions with gender were

identified.identified.

Adjustment for the presence of otherAdjustment for the presence of other

clusters of personality disorder abolishedclusters of personality disorder abolished

any significant association between a clus-any significant association between a clus-

ter A or C diagnosis and any category ofter A or C diagnosis and any category of

substance misuse. However, associationssubstance misuse. However, associations

between all four categories of substancebetween all four categories of substance

use and a cluster B diagnosis remaineduse and a cluster B diagnosis remained

robust when adjusted for the other clustersrobust when adjusted for the other clusters

of personality disorder.of personality disorder.

We next examined the role of possibleWe next examined the role of possible

mediators of the association between clus-mediators of the association between clus-

ter B personality disorders and substanceter B personality disorders and substance

use disorders. In order to identify whichuse disorders. In order to identify which

measures to include in the analysis, we firstmeasures to include in the analysis, we first

assessed univariate associations betweenassessed univariate associations between

any personality disorder (given the extentany personality disorder (given the extent

of cluster overlap) and common mentalof cluster overlap) and common mental

disorder (as measured by GHQ–12),disorder (as measured by GHQ–12),

relationship, educational and work status.relationship, educational and work status.

All domains showed clear associations withAll domains showed clear associations with

the diagnosis of any personality disorder.the diagnosis of any personality disorder.

Specifically, personality disorder was moreSpecifically, personality disorder was more

prevalent in participants with commonprevalent in participants with common

mental disorders (ORmental disorders (OR¼1.9, 95% CI 1.4–1.9, 95% CI 1.4–

2.7), in those not in a relationship2.7), in those not in a relationship

(OR(OR¼1.4, 95% CI 1.1–1.9), with incom-1.4, 95% CI 1.1–1.9), with incom-

plete schooling (ORplete schooling (OR¼1.8, 95% CI 1.4–1.8, 95% CI 1.4–

2.5), without post-school qualifications2.5), without post-school qualifications

(OR(OR¼1.6, 95% CI 1.1–2.4), in those receiv-1.6, 95% CI 1.1–2.4), in those receiv-

ing government benefits (ORing government benefits (OR¼2.1, 95%2.1, 95%

CI 1.4–3.3) and in those currently notCI 1.4–3.3) and in those currently not

working (ORworking (OR¼1.8, 95% CI 1.2–2.6). There1.8, 95% CI 1.2–2.6). There

was a weak indication that those notwas a weak indication that those not

living at home (ORliving at home (OR¼1.3, 95% CI 0.96–1.3, 95% CI 0.96–
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Table 2Table 2 Associations between substance usemeasures and clusters of personality disordersAssociations between substance usemeasures and clusters of personality disorders11

PrevalencePrevalence Cluster A personality disorderCluster A personality disorder Cluster B personality disorderCluster B personality disorder Cluster C personality disorderCluster C personality disorder

%% 95%CI95% CI OROR 95%CI95% CI PP OROR 95% CI95%CI PP OROR 95% CI95%CI PP

Unadjusted for other clustersUnadjusted for other clusters

Cigarette smokingCigarette smoking

DailyDaily 2727 25^2925^29 1.61.6 1.0^2.51.0^2.5 0.050.05 2.72.7 1.8^3.91.8^3.9 550.0010.001 1.31.3 0.91^1.80.91^1.8 0.150.15

Nicotine dependenceNicotine dependence 99 8^118^11 2.12.1 1.3^3.41.3^3.4 0.0020.002 2.82.8 1.6^4.91.6^4.9 550.0010.001 2.02.0 1.2^3.31.2^3.3 0.010.01

AlcoholAlcohol

Hazardous drinking previous weekHazardous drinking previous week 1212 10^1310^13 1.41.4 0.79^2.50.79^2.5 0.240.24 1.91.9 1.2^3.01.2^3.0 0.010.01 1.11.1 0.63^1.80.63^1.8 0.850.85

Dependence (DSM^IV)Dependence (DSM^IV) 1414 12^1512^15 1.61.6 0.96^2.50.96^2.5 0.070.07 1.81.8 1.0^3.31.0^3.3 0.060.06 1.41.4 0.75^2.50.75^2.5 0.300.30

CannabisCannabis

Used at least weeklyUsed at least weekly 1212 10^1410^14 1.31.3 0.70^2.40.70^2.4 0.410.41 1.91.9 1.1^3.31.1^3.3 0.030.03 1.11.1 0.60^2.10.60^2.1 0.720.72

Dependence (DSM^IV)Dependence (DSM^IV) 66 5^75^7 1.21.2 0.58^2.40.58^2.4 0.650.65 2.42.4 1.1^5.31.1^5.3 0.030.03 1.11.1 0.27^4.30.27^4.3 0.910.91

Other illicit substances in the past yearOther illicit substances in the past year

AmphetaminesAmphetamines 1212 10^1410^14 1.81.8 1.02^3.01.02^3.0 0.040.04 2.42.4 1.5^3.91.5^3.9 550.0010.001 1.31.3 0.65^2.50.65^2.5 0.460.46

CocaineCocaine 99 7^107^10 1.41.4 0.80^2.40.80^2.4 0.230.23 2.12.1 1.4^3.01.4^3.0 550.0010.001 1.21.2 0.73^2.10.73^2.1 0.400.40

EcstasyEcstasy 1919 17^2117^21 1.81.8 1.0^3.21.0^3.2 0.040.04 1.91.9 1.0^3.61.0^3.6 0.040.04 1.11.1 0.61^2.10.61^2.1 0.680.68

Adjusted for other clustersAdjusted for other clusters

Cigarette smokingCigarette smoking

DailyDaily 2727 25^2925^29 1.11.1 0.61^2.10.61^2.1 0.680.68 2.62.6 1.6^4.11.6^4.1 550.0010.001 1.01.0 0.67^1.40.67^1.4 0.810.81

Nicotine dependenceNicotine dependence 99 8^118^11 1.41.4 0.74^2.60.74^2.6 0.300.30 2.22.2 1.2^4.21.2^4.2 0.010.01 1.41.4 0.87^2.40.87^2.4 0.160.16

AlcoholAlcohol

Hazardous drinking previous weekHazardous drinking previous week 1212 10^1310^13 1.21.2 0.59^2.30.59^2.3 0.640.64 1.91.9 1.1^3.21.1^3.2 0.020.02 0.830.83 0.46^1.50.46^1.5 0.520.52

Dependence (DSM^IV)Dependence (DSM^IV) 1414 12^1512^15 1.31.3 0.74^2.20.74^2.2 0.390.39 1.61.6 0.87^3.00.87^3.0 0.120.12 1.11.1 0.59^2.10.59^2.1 0.740.74

CannabisCannabis

Used at least weeklyUsed at least weekly 1212 10^1410^14 1.01.0 0.42^2.50.42^2.5 0.950.95 1.91.9 0.93^3.90.93^3.9 0.070.07 0.910.91 0.49^1.70.49^1.7 0.760.76

Dependence (DSM^IV)Dependence (DSM^IV) 66 5^75^7 0.800.80 0.34^1.90.34^1.9 0.600.60 2.72.7 1.1^6.81.1^6.8 0.030.03 0.800.80 0.20^3.20.20^3.2 0.730.73

Other illicit substances in the past yearOther illicit substances in the past year

AmphetaminesAmphetamines 1212 10^1410^14 1.31.3 0.71^2.40.71^2.4 0.380.38 2.32.3 1.3^4.11.3^4.1 0.0080.008 0.920.92 0.43^2.00.43^2.0 0.820.82

CocaineCocaine 99 7^107^10 1.11.1 0.60^1.90.60^1.9 0.790.79 2.02.0 1.2^3.21.2^3.2 0.0060.006 1.01.0 0.59^1.70.59^1.7 0.990.99

EcstasyEcstasy 1919 17^2117^21 1.61.6 0.79^3.10.79^3.1 0.200.20 1.71.7 0.77^3.80.77^3.8 0.180.18 0.840.84 0.43^1.70.43^1.7 0.620.62

1. Odds ratios are frommultivariate logistic regression models adjusted for gender and non-Australian birth.1. Odds ratios are frommultivariate logistic regression models adjusted for gender and non-Australian birth.
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1.7) were more likely to be diagnosed with1.7) were more likely to be diagnosed with

a personality disorder.a personality disorder.

We assessed the confounding effects ofWe assessed the confounding effects of

gender and non-Australian birth and thegender and non-Australian birth and the

potential mediating effects of commonpotential mediating effects of common

mental disorder, relationship, educationalmental disorder, relationship, educational

and work status, by adding each variableand work status, by adding each variable

to the multivariate model sequentially. Con-to the multivariate model sequentially. Con-

founding and mediating effects were inferredfounding and mediating effects were inferred

on the basis of change in the estimated asso-on the basis of change in the estimated asso-

ciation between each substance use measureciation between each substance use measure

and cluster B personality disorder (Table 3).and cluster B personality disorder (Table 3).

The associations between cluster BThe associations between cluster B

personality disorders and substance usepersonality disorders and substance use

outcomes were only slightly reduced asoutcomes were only slightly reduced as

additional covariates were added to theadditional covariates were added to the

logistic regression model, indicating littlelogistic regression model, indicating little

evidence for strong confounding or mediat-evidence for strong confounding or mediat-

ing effects. The most consistent effects wereing effects. The most consistent effects were

a weakening of associations with tobaccoa weakening of associations with tobacco

use measures and cannabis dependenceuse measures and cannabis dependence

upon adjustment for educational and workupon adjustment for educational and work

status variables.status variables.

DISCUSSIONDISCUSSION

Main findingsMain findings

In this cross-sectional study, approximatelyIn this cross-sectional study, approximately

19% of young Australian adults met DSM–19% of young Australian adults met DSM–

IV criteria for a personality disorder. ThisIV criteria for a personality disorder. This

prevalence is higher than that reportedprevalence is higher than that reported

in previous community surveys of allin previous community surveys of all

adults. However, it is consistent with theadults. However, it is consistent with the

observation that the overall prevalenceobservation that the overall prevalence

of personality disorders diminishes withof personality disorders diminishes with

increasing age (Maierincreasing age (Maier et alet al, 1992; Jackson, 1992; Jackson

& Burgess, 2000; Samuels& Burgess, 2000; Samuels et alet al, 2002)., 2002).

Personality disorder was associated with aPersonality disorder was associated with a

number of indices of social disadvantagenumber of indices of social disadvantage

(incomplete schooling, having no quali-(incomplete schooling, having no quali-

fications, not working and receivingfications, not working and receiving

government benefits) and also the likelygovernment benefits) and also the likely

presence of common mental disorder. Inpresence of common mental disorder. In

multivariate logistic regression modelsmultivariate logistic regression models

adjusted for gender and non-Australianadjusted for gender and non-Australian

birth, all three clusters of personality disor-birth, all three clusters of personality disor-

der were associated with some form ofder were associated with some form of

substance use or dependence. In keepingsubstance use or dependence. In keeping

with the results of other epidemiologicalwith the results of other epidemiological

surveys, a large proportion of participantssurveys, a large proportion of participants

with a personality disorder met criteriawith a personality disorder met criteria

for more than one disorder. In the light offor more than one disorder. In the light of

this, in order to examine the independencethis, in order to examine the independence

of the associations between clusters ofof the associations between clusters of

personality disorder and substance usepersonality disorder and substance use

disorders, we adjusted for the effects ofdisorders, we adjusted for the effects of

Axis II comorbidity. Adjusting for theAxis II comorbidity. Adjusting for the

presence of other clusters of personalitypresence of other clusters of personality

disorder abolished any significant associa-disorder abolished any significant associa-

tion between cluster A or C disorders andtion between cluster A or C disorders and

any category of substance use (Table 2).any category of substance use (Table 2).

However, associations between all fourHowever, associations between all four

categories of substance use and cluster Bcategories of substance use and cluster B

personality disorders remained robust.personality disorders remained robust.

Previous literaturePrevious literature

This is the first epidemiological study ofThis is the first epidemiological study of

personality disorders and substance use dis-personality disorders and substance use dis-

orders in a sample of young community-orders in a sample of young community-

dwelling adults. Previous surveys have notdwelling adults. Previous surveys have not

focused on young adult populations andfocused on young adult populations and

this is an important gap in the literature,this is an important gap in the literature,

given that substance dependence is mostgiven that substance dependence is most

prevalent in the younger population. Forprevalent in the younger population. For

example, in the Office for National Statis-example, in the Office for National Statis-

tics survey of psychiatric morbidity intics survey of psychiatric morbidity in

England and Wales, 15% of participantsEngland and Wales, 15% of participants

aged 16–24 years reported using a drug inaged 16–24 years reported using a drug in

the past year, compared with 6% of thosethe past year, compared with 6% of those

aged 25–34 and only 1% of those agedaged 25–34 and only 1% of those aged

45–55 (Farrell45–55 (Farrell et alet al, 2001)., 2001).

Earlier studies of adult clinical popu-Earlier studies of adult clinical popu-

lations have indicated cross-sectional asso-lations have indicated cross-sectional asso-

ciations between cluster B personalityciations between cluster B personality

disorders and alcohol, cocaine and canna-disorders and alcohol, cocaine and canna-

bis use (Rounsavillebis use (Rounsaville et alet al, 1991; DeJong, 1991; DeJong

et alet al, 1993; Skodol, 1993; Skodol et alet al, 1999; Grant, 1999; Grant etet

alal, 2004). We have confirmed these find-, 2004). We have confirmed these find-

ings in a young adult, non-clinical sampleings in a young adult, non-clinical sample

and have found strong independent asso-and have found strong independent asso-

ciations between cluster B personalityciations between cluster B personality

disorders and cigarette smoking. Despitedisorders and cigarette smoking. Despite

the high community prevalence of personal-the high community prevalence of personal-

ity disorders and the devastating impact ofity disorders and the devastating impact of

cigarette smoking on public health, surpris-cigarette smoking on public health, surpris-

ingly little research has examined whetheringly little research has examined whether

there is an association between the two.there is an association between the two.

Only one other epidemiological surveyOnly one other epidemiological survey

of the full range of DSM–IV personalityof the full range of DSM–IV personality

disorders and substance use disorders hasdisorders and substance use disorders has

previously been published (Grantpreviously been published (Grant et alet al,,

2004). Despite the use of a large representa-2004). Despite the use of a large representa-

tive sample, that study had a number oftive sample, that study had a number of

methodological weaknesses. The authorsmethodological weaknesses. The authors
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Table 3Table 3 Association between substance usemeasures and cluster B personality disorder, with sequential adjustment for possible confounders andmediatorsAssociation between substance usemeasures and cluster B personality disorder, with sequential adjustment for possible confounders andmediators11

AdjustmentAdjustment Cigarette smokingCigarette smoking AlcoholAlcohol CannabisCannabis Other illicit substancesOther illicit substances

Daily ORDaily OR

(95% CI)(95% CI)

DependenceDependence

OR (95% CIOR (95% CI

HazardousHazardous33

OR (95%CI)OR (95%CI)

DependenceDependence

OR (95%CI)OR (95%CI)

At leastweeklyAt leastweekly

OR (95% CI)OR (95% CI)

DependenceDependence

OR (95%CI)OR (95%CI)

AmphetamineAmphetamine

OR (95% CI)OR (95% CI)

Ecstasy OREcstasy OR

(95% CI)(95% CI)

Cocaine ORCocaine OR

(95% CI)(95% CI)

No adjustmentNo adjustment 2.72.7

(1.8^4.0)(1.8^4.0)

2.92.9

(1.7^4.9)(1.7^4.9)

1.91.9

(1.0^3.5)(1.0^3.5)

1.91.9

(1.0^3.5)(1.0^3.5)

2.02.0

(1.1^3.5)(1.1^3.5)

2.62.6

(1.2^5.7)(1.2^5.7)

2.52.5

(1.6^4.0)(1.6^4.0)

2.12.1

(1.4^3.1)(1.4^3.1)

2.02.0

(1.1^3.7)(1.1^3.7)

Gender and non-Gender and non-

Australian birthAustralian birth

2.72.7

(1.8^3.9)(1.8^3.9)

2.82.8

(1.6^4.9)(1.6^4.9)

1.91.9

(1.2^3.0)(1.2^3.0)

1.81.8

(1.0^3.3)(1.0^3.3)

1.91.9

(1.1^3.3)(1.1^3.3)

2.42.4

(1.5^3.9)(1.5^3.9)

2.42.4

(1.5^3.9)(1.5^3.9)

2.12.1

(1.4^3.0)(1.4^3.0)

1.91.9

(1.0^3.6)(1.0^3.6)

High GHQ^12High GHQ^12

score (score (443)3)

2.62.6

(1.7^3.8)(1.7^3.8)

2.72.7

(1.5^4.7)(1.5^4.7)

1.81.8

(1.1^3.0)(1.1^3.0)

1.71.7

(1.0^3.1)(1.0^3.1)

1.81.8

(1.0^3.2)(1.0^3.2)

2.32.3

(1.1^4.9)(1.1^4.9)

2.42.4

(1.5^3.8)(1.5^3.8)

2.02.0

(1.4^3.0)(1.4^3.0)

1.91.9

(1.0^3.5)(1.0^3.5)

Relationship statusRelationship status 2.52.5

(1.7^3.7)(1.7^3.7)

2.72.7

(1.5^4.8)(1.5^4.8)

1.81.8

(1.1^2.9)(1.1^2.9)

1.71.7

(0.93^3.0)(0.93^3.0)

1.81.8

(1.0^3.0)(1.0^3.0)

2.22.2

(1.1^4.6)(1.1^4.6)

2.32.3

(1.4^3.7)(1.4^3.7)

2.02.0

(1.3^2.9)(1.3^2.9)

1.81.8

(1.0^3.4)(1.0^3.4)

Educational andEducational and

work statuswork status22
2.12.1

(1.5^3.1)(1.5^3.1)

2.22.2

(1.1^4.1)(1.1^4.1)

1.71.7

(1.0^3.0)(1.0^3.0)

1.61.6

(0.89^2.7)(0.89^2.7)

1.91.9

(0.92^3.8)(0.92^3.8)

1.91.9

(0.92^3.8)(0.92^3.8)

2.02.0

(1.2^3.4)(1.2^3.4)

1.91.9

(1.3^2.8)(1.3^2.8)

1.81.8

(0.91^3.6)(0.91^3.6)

GHQ^12,General Health Questionnaire.GHQ^12,General Health Questionnaire.
1. Odds ratios from univariate andmultivariate logistic regression analyses.1. Odds ratios from univariate andmultivariate logistic regression analyses.
2. Measures added to themodel were: early school leaving, post-school qualifications, current working status and receipt of government support.2. Measures added to themodel were: early school leaving, post-school qualifications, current working status and receipt of government support.
3. Hazardous drinking in past week.3. Hazardous drinking in past week.
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did not use a recognised assessment of per-did not use a recognised assessment of per-

sonality disorder, they failed to examinesonality disorder, they failed to examine

associations between personality disordersassociations between personality disorders

and specific categories of substance misuseand specific categories of substance misuse

and they did not control for potential con-and they did not control for potential con-

founders. In contrast, we used a reliablefounders. In contrast, we used a reliable

assessment of personality disorder basedassessment of personality disorder based

on an interview with a friend, partner oron an interview with a friend, partner or

relative nominated by the participant (there-relative nominated by the participant (there-

by reducing the risk of mental state biasingby reducing the risk of mental state biasing

assessment). We explored associations withassessment). We explored associations with

specific drugs, rigorously examined possiblespecific drugs, rigorously examined possible

confounding and mediating effects usingconfounding and mediating effects using

logistic regression, and handled the problemlogistic regression, and handled the problem

of missing data using multiple imputation.of missing data using multiple imputation.

Methodological considerationsMethodological considerations

The study relied on self-reported measuresThe study relied on self-reported measures

of substance use, leading to possibleof substance use, leading to possible

underreporting. Nevertheless, this ap-underreporting. Nevertheless, this ap-

proach is standard in addictions researchproach is standard in addictions research

(Del Boca & Noll, 2000) and our use of(Del Boca & Noll, 2000) and our use of

diaries minimised the problem of recall biasdiaries minimised the problem of recall bias

for some measures. In addition, althoughfor some measures. In addition, although

we measured a range of indices of socialwe measured a range of indices of social

disadvantage, some aspects of this domaindisadvantage, some aspects of this domain

(family size, income and housing tenure)(family size, income and housing tenure)

were not captured. We used multiplewere not captured. We used multiple

imputation to adjust for potential biasesimputation to adjust for potential biases

and loss of precision resulting from missingand loss of precision resulting from missing

data. This is a complex procedure, whichdata. This is a complex procedure, which

relies on modelling assumptions aboutrelies on modelling assumptions about

the reasons for data being missing. Thethe reasons for data being missing. The

underlying statistical theory, as well asunderlying statistical theory, as well as

simulation studies, provide assurance thatsimulation studies, provide assurance that

the method works well even when thesethe method works well even when these

assumptions are not met exactly (Schaferassumptions are not met exactly (Schafer

& Graham, 2002). To optimise the perfor-& Graham, 2002). To optimise the perfor-

mance of the method, all variables thatmance of the method, all variables that

were used in the final analysis, as well aswere used in the final analysis, as well as

a number of other variables potentiallya number of other variables potentially

related to the missing data patterns, wererelated to the missing data patterns, were

included in the imputation model.included in the imputation model.

Association between cluster BAssociation between cluster B
personality disorders andpersonality disorders and
substance use disorderssubstance use disorders

Potential mediators of the associationPotential mediators of the association

between cluster B personality disordersbetween cluster B personality disorders

and substance use included social disadvan-and substance use included social disadvan-

tage and the presence of common mentaltage and the presence of common mental

disorders. However, in the logistic regres-disorders. However, in the logistic regres-

sion model, when we sequentially adjustedsion model, when we sequentially adjusted

for common mental disorders, relationship,for common mental disorders, relationship,

educational and work status, there was lit-educational and work status, there was lit-

tle change in the size of associations andtle change in the size of associations and

hence little evidence to support the occur-hence little evidence to support the occur-

rence of such mediating effects. Therence of such mediating effects. The

GHQ–12 is a screening instrument and itGHQ–12 is a screening instrument and it

is conceivable that if we had used desig-is conceivable that if we had used desig-

nated measures for detecting depressionnated measures for detecting depression

and anxiety, we would have detected subtleand anxiety, we would have detected subtle

mediating effects.mediating effects.

On balance, it seems likely that theOn balance, it seems likely that the

characteristics of high novelty-seeking andcharacteristics of high novelty-seeking and

low harm-avoidance present in those withlow harm-avoidance present in those with

cluster B personality disorders predisposecluster B personality disorders predispose

them towards substance misuse (Cloningerthem towards substance misuse (Cloninger

et alet al, 1988; Caspi, 1988; Caspi et alet al, 1997; Verheul,, 1997; Verheul,

2001). However, given the cross-sectional2001). However, given the cross-sectional

nature of these data, we cannot examinenature of these data, we cannot examine

the direction of causality between personal-the direction of causality between personal-

ity disorders and substance use in thisity disorders and substance use in this

young adult population. We anticipate thatyoung adult population. We anticipate that

longitudinal data from this cohort willlongitudinal data from this cohort will

help to further elucidate the causal path-help to further elucidate the causal path-

ways between personality disorders andways between personality disorders and

substance misuse in young people.substance misuse in young people.
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