
BackgroundBackground The stabilityoftheThe stabilityofthe

diagnostic distinctionbetween adiagnostic distinction between a

substance-inducedpsychosis and asubstance-inducedpsychosis and a

primarypsychotic disorderco-occurringprimarypsychotic disorder co-occurring

with substance use is notestablished.with substance use is notestablished.

AimsAims To describe DSM^IVdiagnosticTo describe DSM^IVdiagnostic

changes over1year and determine thechanges over1year and determine the

predictive validityof baseline indicatorspredictive validityof baseline indicators

ofthe substance-inducedpsychosisof the substance-inducedpsychosis v.v.

primarypsychosis distinction.primarypsychosis distinction.

MethodMethod Weconducted a1-year follow-We conducted a1-year follow-

up studyof 319 psychiatric emergencyup studyof 319 psychiatric emergency

department admissionswith diagnoses ofdepartment admissionswith diagnoses of

early-phase psychosis and substance useearly-phase psychosis and substance use

comorbidity.comorbidity.

ResultsResults Ofthosewith a baselineOfthosewith a baseline

DSM^IVdiagnosis of substance-inducedDSM^IVdiagnosis of substance-induced

psychosis, 25% had a diagnosis of primarypsychosis, 25% had a diagnosis of primary

psychosis at follow-up.These patients hadpsychosis at follow-up.These patients had

poorerpremorbid functioning, lessinsightpoorerpremorbid functioning, lessinsight

into psychosis andgreater familymentalinto psychosis andgreater familymental

illness thanpatientswith a stable diagnosisillness thanpatientswith a stable diagnosis

of substance-inducedpsychosis.of substance-inducedpsychosis.

Reclassifyingchange cases to primaryReclassifying change cases to primary

psychoses on follow-up, keybaselinepsychoses on follow-up, keybaseline

predictors ofthe primary/substance-predictors ofthe primary/substance-

induced distinction at1year also includedinduced distinction at1year also included

greater familyhistoryofmental illness ingreater familyhistoryofmental illness in

the primarypsychosisgroup.the primarypsychosisgroup.

ConclusionsConclusions Further studyofFurther studyof

substance-inducedpsychoses shouldsubstance-inducedpsychoses should

employneuroscientific and behaviouralemployneuroscientific andbehavioural

approaches.Study findingscanguidemoreapproaches.Study findingscanguidemore

accurate diagnoses at firsttreatment.accurate diagnoses at firsttreatment.
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Comorbid substance use is frequently ob-Comorbid substance use is frequently ob-

served among patients presenting for treat-served among patients presenting for treat-

ment with symptoms of psychosis (Serperment with symptoms of psychosis (Serper etet

alal, 1999; Weaver, 1999; Weaver et alet al, 2003; Arseneault, 2003; Arseneault etet

alal, 2004; Green, 2004; Green et alet al, 2005). Among, 2005). Among

patients presenting with a first episode ofpatients presenting with a first episode of

psychosis, lifetime comorbidity with sub-psychosis, lifetime comorbidity with sub-

stance use disorder has been observed in astance use disorder has been observed in a

third to nearly a half of admissions (Vanthird to nearly a half of admissions (Van

MastrigtMastrigt et alet al, 2004; Barnes, 2004; Barnes et alet al, 2006;, 2006;

MauriMauri et alet al, 2006). Diagnostic certainty in, 2006). Diagnostic certainty in

early-phase psychotic disorder is often diffi-early-phase psychotic disorder is often diffi-

cult to achieve (Drakecult to achieve (Drake et alet al, 2003) and is, 2003) and is

challenged further when psychosis co-oc-challenged further when psychosis co-oc-

curs with the use of alcohol or drugs (Grechcurs with the use of alcohol or drugs (Grech

et alet al, 2005). Diagnostic change over time, 2005). Diagnostic change over time

has been observed in longitudinal studieshas been observed in longitudinal studies

of primary psychotic disorders (McGorry,of primary psychotic disorders (McGorry,

1994; Schwartz1994; Schwartz et alet al, 2000). Despite the, 2000). Despite the

clinical significance of a differential diag-clinical significance of a differential diag-

nosis between a primary and a substance-nosis between a primary and a substance-

induced psychotic disorder, surprisingly lit-induced psychotic disorder, surprisingly lit-

tle is known about longitudinal diagnostictle is known about longitudinal diagnostic

stability and change in psychotic disordersstability and change in psychotic disorders

co-occurring with alcohol or drug use. Aco-occurring with alcohol or drug use. A

change in diagnosis from a substance-change in diagnosis from a substance-

induced psychosis to a primary psychosisinduced psychosis to a primary psychosis

can reflect the evolution of an illness, thecan reflect the evolution of an illness, the

availability of new information about onsetavailability of new information about onset

or course, or unreliable diagnostic assess-or course, or unreliable diagnostic assess-

ments (Schwartzments (Schwartz et alet al, 2000). Psychoto-, 2000). Psychoto-

mimetic drug use may precipitate amimetic drug use may precipitate a

schizophrenia-like illness (Andreassonschizophrenia-like illness (Andreasson etet

alal, 1988; Boutros & Bowers, 1996; Zammit, 1988; Boutros & Bowers, 1996; Zammit

et alet al, 2002) or may evolve into a chronic, 2002) or may evolve into a chronic

psychotic disorder over time (McLellanpsychotic disorder over time (McLellan etet

alal, 1979). Yet systematic evidence for such, 1979). Yet systematic evidence for such

a diagnostic shift is lacking. The distinctiona diagnostic shift is lacking. The distinction

between a substance-induced psychosis andbetween a substance-induced psychosis and

a primary psychotic disorder is importanta primary psychotic disorder is important

because these two disorders require funda-because these two disorders require funda-

mentally different approaches to treatment.mentally different approaches to treatment.

In the study reported here we usedIn the study reported here we used

follow-up data from participants in anfollow-up data from participants in an

earlier study to address the stability ofearlier study to address the stability of

DSM–IV primary and substance-inducedDSM–IV primary and substance-induced

psychotic disorders; predictors of changepsychotic disorders; predictors of change

in diagnosis during the follow-up; and thein diagnosis during the follow-up; and the

1-year predictive validity of the key vari-1-year predictive validity of the key vari-

ables that distinguished the primary andables that distinguished the primary and

substance-induced psychosis groups atsubstance-induced psychosis groups at

baseline.baseline.

METHODMETHOD

Study aimsStudy aims

Our study consisted of a 1-year follow-upOur study consisted of a 1-year follow-up

assessment of a sample of 386 patients withassessment of a sample of 386 patients with

early-phase psychosis and substance useearly-phase psychosis and substance use

(Caton(Caton et alet al, 2005). We reported previously, 2005). We reported previously

that among this patient group at baselinethat among this patient group at baseline

assessment (Catonassessment (Caton et alet al, 2005), patients, 2005), patients

with substance-induced psychosis hadwith substance-induced psychosis had

greater personal and parental substancegreater personal and parental substance

use disorders and more often experienceduse disorders and more often experienced

visual hallucinations, whereas patients withvisual hallucinations, whereas patients with

primary psychosis had greater overall psy-primary psychosis had greater overall psy-

chopathology on the Positive and Negativechopathology on the Positive and Negative

Syndrome Scale (PANSS; KaySyndrome Scale (PANSS; Kay et alet al, 1992)., 1992).

To study diagnostic stability andTo study diagnostic stability and

change over the first year of follow-up, wechange over the first year of follow-up, we

compared diagnostic assessments made atcompared diagnostic assessments made at

baseline with diagnostic assessments madebaseline with diagnostic assessments made

at the 6-month and 12-month follow-upat the 6-month and 12-month follow-up

points. We focused on the primary distinc-points. We focused on the primary distinc-

tion between psychosis and substance-tion between psychosis and substance-

induced psychosis. We observed substance-induced psychosis. We observed substance-

induced psychotic episodes in participantsinduced psychotic episodes in participants

with baseline primary psychotic disorderwith baseline primary psychotic disorder

whose diagnostic designation by definitionwhose diagnostic designation by definition

remained stable. However, the main focusremained stable. However, the main focus

of our research was on cases with a changeof our research was on cases with a change

from a baseline diagnosis of substance-from a baseline diagnosis of substance-

induced psychosis to a follow-up diagnosisinduced psychosis to a follow-up diagnosis

of primary psychosis. To study the predic-of primary psychosis. To study the predic-

tive validity of key variables distinguishingtive validity of key variables distinguishing

the two diagnostic groups at baseline, wethe two diagnostic groups at baseline, we

used baseline assessments of demographic,used baseline assessments of demographic,

family and clinical variables, and thefamily and clinical variables, and the

follow-up diagnosis at 1 year.follow-up diagnosis at 1 year.

Design and settingDesign and setting

Research methods in this longitudinal co-Research methods in this longitudinal co-

hort study have been described in detailhort study have been described in detail

elsewhere (Catonelsewhere (Caton et alet al, 2005). Briefly, par-, 2005). Briefly, par-

ticipants were recruited from five psychi-ticipants were recruited from five psychi-

atric emergency departments in upperatric emergency departments in upper

Manhattan.Manhattan.

ParticipantsParticipants

The study sought to identify people experi-The study sought to identify people experi-

encing psychosis in an early phase. We fol-encing psychosis in an early phase. We fol-

lowed the precedent established in priorlowed the precedent established in prior

research on early psychosis (Schwartzresearch on early psychosis (Schwartz etet

alal, 2000) by excluding those whose first ad-, 2000) by excluding those whose first ad-

mission to hospital for psychosis occurredmission to hospital for psychosis occurred
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more than 6 months prior to the index ad-more than 6 months prior to the index ad-

mission. We did not include individualsmission. We did not include individuals

who had experienced an extended durationwho had experienced an extended duration

of continuous psychotic symptoms in theof continuous psychotic symptoms in the

absence of prior treatment, out of concernabsence of prior treatment, out of concern

that psychotic symptoms might already bethat psychotic symptoms might already be

chronic. Participants were English- orchronic. Participants were English- or

Spanish-speaking, aged 17–45 years, hadSpanish-speaking, aged 17–45 years, had

at least one psychotic symptom assessedat least one psychotic symptom assessed

during administration of the research pro-during administration of the research pro-

tocol and had used alcohol or drugs withintocol and had used alcohol or drugs within

the preceding 30 days. All patients who metthe preceding 30 days. All patients who met

these criteria were eligible for the study,these criteria were eligible for the study,

regardless of psychosis diagnosis.regardless of psychosis diagnosis.

Of the 386 participants meeting DSM–IVOf the 386 participants meetingDSM–IV

criteria for primary or substance-inducedcriteria for primary or substance-induced

psychotic disorder at baseline, follow-uppsychotic disorder at baseline, follow-up

data were obtained on 319 (83%). Of thedata were obtained on 319 (83%). Of the

67 who were not interviewed post-baseline,67 who were not interviewed post-baseline,

31 were lost to follow-up, 16 left the region31 were lost to follow-up, 16 left the region

and could not be interviewed, 11 were in-and could not be interviewed, 11 were in-

carcerated and could not be interviewed, 8carcerated and could not be interviewed, 8

refused to continue their participation inrefused to continue their participation in

the study, and 1 died. Compared with thethe study, and 1 died. Compared with the

interviewed group, those not interviewedinterviewed group, those not interviewed

had greater homelessness, more unemploy-had greater homelessness, more unemploy-

ment and poorer family support. Therement and poorer family support. There

was no difference in gender, age, race, levelwas no difference in gender, age, race, level

of education, jail or prison history, or base-of education, jail or prison history, or base-

line diagnosis of primary or substance-line diagnosis of primary or substance-

induced psychosis. Characteristics of theinduced psychosis. Characteristics of the

interviewed group are shown in Table 1.interviewed group are shown in Table 1.

Data collectionData collection

Participants were initially interviewed atParticipants were initially interviewed at

baseline after voluntary informed consentbaseline after voluntary informed consent

was obtained. They were contactedwas obtained. They were contacted

monthly to obtain information on clinicalmonthly to obtain information on clinical

status and service use, and were re-inter-status and service use, and were re-inter-

viewed in depth at 6 months and 12viewed in depth at 6 months and 12

months. Follow-up interviews weremonths. Follow-up interviews were

typically conducted in the community bytypically conducted in the community by

trained assessors with master’s degrees intrained assessors with master’s degrees in

psychology or social work. The researchpsychology or social work. The research

protocol was approved by the institutionalprotocol was approved by the institutional

review boards of the New York Statereview boards of the New York State

Psychiatric Institute/Columbia UniversityPsychiatric Institute/Columbia University

Medical Center and the other institutionsMedical Center and the other institutions

from which participants were recruited.from which participants were recruited.

AssessmentsAssessments

Research diagnostic assessments at baselineResearch diagnostic assessments at baseline
and follow-upand follow-up

Research diagnoses were made using theResearch diagnoses were made using the

Psychiatric Research Interview for Sub-Psychiatric Research Interview for Sub-

stance and Mental Disorders (PRISM; Hasinstance and Mental Disorders (PRISM; Hasin

et alet al, 1996, 2006), which was developed, 1996, 2006), which was developed

to assess psychiatric and substance useto assess psychiatric and substance use

comorbidity using DSM–IV criteriacomorbidity using DSM–IV criteria

(American Psychiatric Association, 1994).(American Psychiatric Association, 1994).

A detailed description of the PRISM inter-A detailed description of the PRISM inter-

view, DSM–IV guidelines to distinguishview, DSM–IV guidelines to distinguish

between a primary psychotic disorder andbetween a primary psychotic disorder and

substance-induced psychosis, and the im-substance-induced psychosis, and the im-

plementation of these guidelines is givenplementation of these guidelines is given

by Catonby Caton et alet al (2005). Test–retest reliability(2005). Test–retest reliability

for psychotic symptoms in the PRISM isfor psychotic symptoms in the PRISM is

good to excellent (good to excellent (kk¼0.63–0.76; Hasin0.63–0.76; Hasin etet

alal, 1996), and the PRISM differentiation, 1996), and the PRISM differentiation

between primary and substance-inducedbetween primary and substance-induced

psychotic disorders was good to excellentpsychotic disorders was good to excellent

((kk¼0.75–0.86; Hasin0.75–0.86; Hasin et alet al, 2006). Valida-, 2006). Valida-

tion of PRISM diagnoses using psychia-tion of PRISM diagnoses using psychia-

trists’ re-evaluations of Spanish-speakingtrists’ re-evaluations of Spanish-speaking

patients showed very good to excellentpatients showed very good to excellent

agreement (agreement (kk¼0.74–0.85 for current psy-0.74–0.85 for current psy-

chosis; Torrenschosis; Torrens et alet al, 2004)., 2004).

The PRISM follow-up interview wasThe PRISM follow-up interview was

administered in community settings, hospi-administered in community settings, hospi-

tal or in the project offices. Additional datatal or in the project offices. Additional data

sources for the PRISM diagnosis includedsources for the PRISM diagnosis included

diagnostic assessments of clinical staff, hos-diagnostic assessments of clinical staff, hos-

pital charts (baseline only), family/collateralpital charts (baseline only), family/collateral

reports of substance use and onset/offset ofreports of substance use and onset/offset of

psychosis, and urine toxicological screenspsychosis, and urine toxicological screens

at baseline and follow-up. Symptoms andat baseline and follow-up. Symptoms and

substance use were considered presentsubstance use were considered present

when indicated by any data source. Whenwhen indicated by any data source. When

a source indicated that psychotic symptomsa source indicated that psychotic symptoms

antedated heavy substance use, or persistedantedated heavy substance use, or persisted

during at least 4 weeks of abstinence, theduring at least 4 weeks of abstinence, the

PRISM assigned a primary diagnosis.PRISM assigned a primary diagnosis.

We compared PRISM primary and sub-We compared PRISM primary and sub-

stance-induced psychosis at baseline withstance-induced psychosis at baseline with

the 1-year follow-up diagnosis. Diagnosticthe 1-year follow-up diagnosis. Diagnostic

stability was defined as having the samestability was defined as having the same

category (primary or substance-inducedcategory (primary or substance-induced

psychosis) at baseline and follow-up, andpsychosis) at baseline and follow-up, and

diagnostic change was defined as a shiftdiagnostic change was defined as a shift

from baseline substance-induced psychosisfrom baseline substance-induced psychosis

to primary psychosis at either the 6-monthto primary psychosis at either the 6-month

or 12-month follow-up points. The strictor 12-month follow-up points. The strict

decision rules of the PRISM/DSM–IV pro-decision rules of the PRISM/DSM–IV pro-

cedure minimise the probability of over-cedure minimise the probability of over-

diagnosis of a primary psychotic disorderdiagnosis of a primary psychotic disorder

(e.g. a diagnosis of substance-induced psy-(e.g. a diagnosis of substance-induced psy-

chosis is the ‘default’ in DSM–IV criteriachosis is the ‘default’ in DSM–IV criteria

when there is insufficient evidence towhen there is insufficient evidence to

support a primary psychotic diagnosis).support a primary psychotic diagnosis).

Sufficient evidence includes psychoticSufficient evidence includes psychotic

symptoms preceding the onset of substancesymptoms preceding the onset of substance

use, persistence of symptoms for a substan-use, persistence of symptoms for a substan-

tial period after cessation of use, or sub-tial period after cessation of use, or sub-

stantially excessive symptoms given thestantially excessive symptoms given the

type, duration and amount of substancetype, duration and amount of substance

used. A diagnosis of primary psychoticused. A diagnosis of primary psychotic

disorder is treated as a lifetime designationdisorder is treated as a lifetime designation

in this study, although DSM–IV specifiesin this study, although DSM–IV specifies

that substance-induced episodes can occurthat substance-induced episodes can occur

during the 12-month interval in people withduring the 12-month interval in people with

a primary psychotic disorder at baseline.a primary psychotic disorder at baseline.

New substance-induced psychosis wasNew substance-induced psychosis was
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Table ITable I Demographic characteristics of the three diagnostic groupsDemographic characteristics of the three diagnostic groups

PrimaryPrimary Substance-Substance- ChangeChange Statistical testStatistical test11

pychosispychosis

groupgroup

((nn¼186)186)

inducedinduced

psychosispsychosis

groupgroup

((nn¼99)99)

groupgroup

((nn¼34)34) PrimaryPrimary v.v.

changechange ww22

(d.f.)(d.f.)

InducedInduced v.v.

changechange ww22

(d.f.)(d.f.)

Gender,Gender, nn (%)(%)

MaleMale 127 (68)127 (68) 74 (75)74 (75) 25 (74)25 (74)
0.38 (1)0.38 (1) 0.02 (1)0.02 (1)

FemaleFemale 59 (32)59 (32) 25 (25)25 (25) 9 (26)9 (26)

Age, years: mean (s.d.)Age, years: mean (s.d.) 27.5 (8.3)27.5 (8.3) 30.2 (8.5)30.2 (8.5) 28.3 (8.2)28.3 (8.2) 0.29 (1)0.29 (1) 1.34 (1)1.34 (1)

Marital status,Marital status, nn (%)(%)

Single (never married)Single (nevermarried) 148 (80)148 (80) 68 (69)68 (69) 23 (68)23 (68)
0.20 (1)0.20 (1) 0.13 (1)0.13 (1)

Married/cohabitingMarried/cohabiting 38 (20)38 (20) 31 (31)31 (31) 11 (32)11 (32)

Ethnicity,Ethnicity, nn (%)(%)

African^AmericanAfrican^American 83 (45)83 (45) 45 (46)45 (46) 14 (41)14 (41)

HispanicHispanic 70 (38)70 (38) 44 (44)44 (44) 16 (47)16 (47) 1.37 (2)1.37 (2) 0.21 (2)0.21 (2)

White/otherWhite/other 33 (18)33 (18) 10 (10)10 (10) 4 (12)4 (12)

Level of education,Level of education, nn (%)(%)

No high school diplomaNo high school diploma 80 (43)80 (43) 48 (49)48 (49) 19 (56)19 (56)

High school diplomaHigh school diploma 40 (22)40 (22) 19 (19)19 (19) 7 (21)7 (21) 2.35 (1)2.35 (1) 0.98 (1)0.98 (1)

Some collegeSome college 66 (35)66 (35) 32 (32)32 (32) 8 (23)8 (23)

1. Likelihood ratio chi-squared test.1. Likelihood ratio chi-squared test.
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diagnosed at follow-up only if the baselinediagnosed at follow-up only if the baseline

episode remitted for at least 2 months.episode remitted for at least 2 months.

These cases, unlike those with a diagnosticThese cases, unlike those with a diagnostic

change from substance-induced to primarychange from substance-induced to primary

disorder, do not represent a true change indisorder, do not represent a true change in

diagnostic distinction. An illness classifieddiagnostic distinction. An illness classified

as either primary psychosis or substance-as either primary psychosis or substance-

induced psychosis could have been in remis-induced psychosis could have been in remis-

sion at either the 6-month or 12-monthsion at either the 6-month or 12-month

follow-up with no change in diagnosticfollow-up with no change in diagnostic

category.category.

Baseline assessment of the sampleBaseline assessment of the sample

To explore the predictive validity of baselineTo explore the predictive validity of baseline

characteristics distinguishing primary fromcharacteristics distinguishing primary from

substance-induced psychosis at baseline, wesubstance-induced psychosis at baseline, we

used demographic data and information onused demographic data and information on

living arrangement, education, employment,living arrangement, education, employment,

criminal justice contacts, out-of-home place-criminal justice contacts, out-of-home place-

ment in childhood, current family supportment in childhood, current family support

and participants’ reports of family historyand participants’ reports of family history

from the Community Care Schedule (Caton,from the Community Care Schedule (Caton,

1997). Family history of mental illness was1997). Family history of mental illness was

indicated by a participant’s report of a par-indicated by a participant’s report of a par-

ent having undergone psychiatric treatment.ent having undergone psychiatric treatment.

Parental substance misuse was based on theParental substance misuse was based on the

participant’s report of a parent’s problemsparticipant’s report of a parent’s problems

with drugs or alcohol (treated or untreated).with drugs or alcohol (treated or untreated).

Psychiatric symptoms were assessedPsychiatric symptoms were assessed

with the PANSS (Kaywith the PANSS (Kay et alet al, 1992). The, 1992). The

PANSS total score on overall psychopathol-PANSS total score on overall psychopathol-

ogy was used for the analyses reported here.ogy was used for the analyses reported here.

The PRISM provided information on visualThe PRISM provided information on visual

and auditory hallucinations.and auditory hallucinations.

Psychosocial, educational and occupa-Psychosocial, educational and occupa-

tional functioning in childhood, adolescencetional functioning in childhood, adolescence

and adulthood were rated with the Premor-and adulthood were rated with the Premor-

bid Adjustment Scale (PAS, Cannon-Spoorbid Adjustment Scale (PAS, Cannon-Spoor

et alet al, 1982). The PAS overall score was used, 1982). The PAS overall score was used

in the analyses reported here. The Scale toin the analyses reported here. The Scale to

Assess Unawareness of Mental DisordersAssess Unawareness of Mental Disorders

(SUMD; Amador(SUMD; Amador et alet al, 1993) indicated, 1993) indicated

insight into having a mental illness or ainsight into having a mental illness or a

reaction to heavy drug use. The instrumentreaction to heavy drug use. The instrument

yields two scores: ‘unawareness of symp-yields two scores: ‘unawareness of symp-

tom’ score (lack of awareness of the exis-tom’ score (lack of awareness of the exis-

tence of a psychotic symptom) andtence of a psychotic symptom) and

‘misattribution of symptom’ score (lack of‘misattribution of symptom’ score (lack of

understanding that a psychotic symptomunderstanding that a psychotic symptom

is a manifestation of a mental illness or isis a manifestation of a mental illness or is

related to alcohol or drug use).related to alcohol or drug use).

AnalysisAnalysis

Participants’ diagnoses were classified asParticipants’ diagnoses were classified as

‘primary’ or ‘substance-induced’ based on‘primary’ or ‘substance-induced’ based on

PRISM assessment at three points in time:PRISM assessment at three points in time:

baseline, 6 months and 12 months. Inbaseline, 6 months and 12 months. In

studying diagnostic stability and change,studying diagnostic stability and change,

the distinction between the primary andthe distinction between the primary and

substance-induced psychosis is the onlysubstance-induced psychosis is the only

diagnostic dimension herein reported (e.g.diagnostic dimension herein reported (e.g.

a change from schizophrenia to schizo-a change from schizophrenia to schizo-

affective disorder would not be consideredaffective disorder would not be considered

a change for this analysis). When baselinea change for this analysis). When baseline

and follow-up diagnoses were compared,and follow-up diagnoses were compared,

three diagnostic categories were created:three diagnostic categories were created:

stable primary psychosis, stable substance-stable primary psychosis, stable substance-

induced psychosis and change frominduced psychosis and change from

substance-induced psychosis to primarysubstance-induced psychosis to primary

psychosis. Subsequent substance-inducedpsychosis. Subsequent substance-induced

psychotic episodes in participants with apsychotic episodes in participants with a

prior diagnosis of primary psychosis didprior diagnosis of primary psychosis did

not warrant a change in diagnosis.not warrant a change in diagnosis.

These three diagnostic groups wereThese three diagnostic groups were

compared on the demographic, family andcompared on the demographic, family and

clinical domains outlined above. We wereclinical domains outlined above. We were

especially interested in the differences be-especially interested in the differences be-

tween the ‘change’ group and the stable pri-tween the ‘change’ group and the stable pri-

mary psychosis and substance-inducedmary psychosis and substance-induced

psychosis groups, and for each domain wepsychosis groups, and for each domain we

examined the binary distinctions betweenexamined the binary distinctions between

the change group and each of the stablethe change group and each of the stable

groups. We used logistic regression analysesgroups. We used logistic regression analyses

(Kleinbaum(Kleinbaum et alet al, 1998) with the binary, 1998) with the binary

diagnostic distinctions as the outcomesdiagnostic distinctions as the outcomes

and the variables in the domains as expla-and the variables in the domains as expla-

natory variables. Because of the large num-natory variables. Because of the large num-

ber of possible comparisons in theseber of possible comparisons in these

analyses, we adopted the following pro-analyses, we adopted the following pro-

cedure for containing type I error. Withincedure for containing type I error. Within

each domain, we examined model-basedeach domain, we examined model-based

likelihood ratio chi-squared test (LRT) om-likelihood ratio chi-squared test (LRT) om-

nibus tests to determine if there was evi-nibus tests to determine if there was evi-

dence that the variables in the domaindence that the variables in the domain

were related to either the changewere related to either the change v.v. primaryprimary

psychosis comparison or the changepsychosis comparison or the change v.v. sub-sub-

stance-induced psychosis comparison. If thestance-induced psychosis comparison. If the

omnibus test was significant, we examinedomnibus test was significant, we examined

tests of the individual variables within thetests of the individual variables within the

domain. Each of these individual variablesdomain. Each of these individual variables

was also tested using the likelihood ratiowas also tested using the likelihood ratio

test from the logistic regression. This al-test from the logistic regression. This al-

lowed a unified treatment of continuouslowed a unified treatment of continuous

and categorical variables within the do-and categorical variables within the do-

main. The omnibus tests for the familymain. The omnibus tests for the family

and clinical domains were adjusted forand clinical domains were adjusted for

demographic variables. We show both thedemographic variables. We show both the

adjusted and unadjusted LRT tests foradjusted and unadjusted LRT tests for

the individual variables.the individual variables.

In a final analysis, the change groupIn a final analysis, the change group

((nn¼34) and the stable primary psychosis34) and the stable primary psychosis

group (group (nn¼186) were combined to create a186) were combined to create a

group of people who all had a 1-yeargroup of people who all had a 1-year

primary psychosis diagnosis (primary psychosis diagnosis (nn¼220). We220). We

compared this group with the stable sub-compared this group with the stable sub-

stance-induced psychosis group at 1 yearstance-induced psychosis group at 1 year

((nn¼99) using the set of baseline demographic,99) using the set of baseline demographic,

family and clinical characteristics that wefamily and clinical characteristics that we

had used previously (Catonhad used previously (Caton et alet al, 2005) to, 2005) to

examine the diagnostic distinction at baseline.examine the diagnostic distinctionat baseline.

We entered all these variables at once in aWe entered all these variables at once in a

multivariate logistic regression (Kleinbaummultivariate logistic regression (Kleinbaum

et alet al, 1998) which estimated the unique, 1998) which estimated the unique

effect of each variable. Statistical signifi-effect of each variable. Statistical signifi-

cance was determined using thecance was determined using the PP550.050.05

level and two-tailed tests of significance.level and two-tailed tests of significance.

RESULTSRESULTS

Diagnostic stability and changeDiagnostic stability and change

At follow-up, 285 participants (89%) re-At follow-up, 285 participants (89%) re-

tained their baseline diagnostic category.tained their baseline diagnostic category.

We identified 10 participants with a base-We identified 10 participants with a base-

line diagnosis of primary psychotic disorderline diagnosis of primary psychotic disorder

that remitted during the follow-up intervalthat remitted during the follow-up interval

who experienced a new substance-inducedwho experienced a new substance-induced

psychotic episode at some point in the fol-psychotic episode at some point in the fol-

low-up interval (e.g. onset of psychoticlow-up interval (e.g. onset of psychotic

symptoms followed drug ingestion andsymptoms followed drug ingestion and

later remitted within a 4-week drug-freelater remitted within a 4-week drug-free

period). This group shared many baselineperiod). This group shared many baseline

characteristics with the stable primary psy-characteristics with the stable primary psy-

chosis group, including similar scores onchosis group, including similar scores on

positive symptoms (mean total PANSSpositive symptoms (mean total PANSS

score 66.5 in contrast to 66.7 for cases ofscore 66.5 in contrast to 66.7 for cases of

primary psychosis without subsequentprimary psychosis without subsequent

substance-induced episodes). However, 80%substance-induced episodes). However, 80%

had a diagnosis of substance dependencehad a diagnosis of substance dependence

in contrast to 45% of those with primaryin contrast to 45% of those with primary

psychotic disorder and no substance-psychotic disorder and no substance-

induced psychotic episode. The low numberinduced psychotic episode. The low number

of people in this group obviates meaningfulof people in this group obviates meaningful

comparisons on baseline predictors. Sincecomparisons on baseline predictors. Since

their diagnostic classification remainedtheir diagnostic classification remained

primary psychosis (i.e. the new substance-primary psychosis (i.e. the new substance-

induced episode did not invalidate the base-induced episode did not invalidate the base-

line primary classification), these 10 casesline primary classification), these 10 cases

were included in the primary psychosiswere included in the primary psychosis

group.group.

Thirty-four participants (11%) had aThirty-four participants (11%) had a

change in diagnosis from substance-change in diagnosis from substance-

induced psychosis at baseline to primaryinduced psychosis at baseline to primary

psychosis at follow-up (the ‘change’ group).psychosis at follow-up (the ‘change’ group).

Nearly three-quarters of these (74%;Nearly three-quarters of these (74%; nn¼25)25)

changed in the first 6 months post-baselinechanged in the first 6 months post-baseline

as a result of persistent psychotic symptomsas a result of persistent psychotic symptoms

in the absence of substance use. Significantin the absence of substance use. Significant

numbers of those in the change groupnumbers of those in the change group

(71%) and the stable substance-induced(71%) and the stable substance-induced

psychosis group (61%) also carried a diag-psychosis group (61%) also carried a diag-

nosis of misuse of or dependence on anynosis of misuse of or dependence on any

drug (including alcohol) at follow-up, indrug (including alcohol) at follow-up, in

contrast to 33% in the stablecontrast to 33% in the stable primary psy-primary psy-

chosis group. The most common primarychosis group. The most common primary

psychosis diagnoses in the change grouppsychosis diagnoses in the change group

were schizophrenia or schizophreniformwere schizophrenia or schizophreniform

disorder (disorder (nn¼15; 44%), psychotic mood dis-15; 44%), psychotic mood dis-

order (order (nn¼9; 26%) and psychotic disorder9; 26%) and psychotic disorder

not otherwise specified (not otherwise specified (nn¼8; 24%).8; 24%).
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Change groupChange group v.v. the stable primarythe stable primary
psychosis grouppsychosis group

There was no significant difference inThere was no significant difference in

demographic characteristics (omnibusdemographic characteristics (omnibus

LRTLRT¼6.2, d.f.6.2, d.f.¼7, NS) (Table 1) or family7, NS) (Table 1) or family

history (omnibus LRThistory (omnibus LRT¼5.45, d.f.5.45, d.f.¼2, NS)2, NS)

(Table 2) when the change group and the(Table 2) when the change group and the

primary psychosis group were compared.primary psychosis group were compared.

When the clinical domain was consideredWhen the clinical domain was considered

(Table 3), the difference between the(Table 3), the difference between the

change group and the stable primary psy-change group and the stable primary psy-

chosis group was significant (omnibuschosis group was significant (omnibus

LRTLRT¼13.23 d.f.13.23 d.f.¼4,4, PP550.05). Bivariate0.05). Bivariate

tests suggest that the difference betweentests suggest that the difference between

the two groups was owing to the lowerthe two groups was owing to the lower

baseline PANSS score – indicating lessbaseline PANSS score – indicating less

psychopathological disorder – in the changepsychopathological disorder – in the change

group compared with the stable primarygroup compared with the stable primary

psychosis group. Adjusted and unadjustedpsychosis group. Adjusted and unadjusted

bivariate comparisons on the total PANSSbivariate comparisons on the total PANSS

score for the primary psychosis group andscore for the primary psychosis group and

the change group were significantthe change group were significant

((PP550.05). There was no significant differ-0.05). There was no significant differ-

ence between the two diagnostic groups inence between the two diagnostic groups in

bivariate tests of the premorbid adjustmentbivariate tests of the premorbid adjustment

scores or the unawareness of psychosis andscores or the unawareness of psychosis and

misattribution scores.misattribution scores.

Substance dependence and associatedSubstance dependence and associated

clinical characteristics (Table 4) differedclinical characteristics (Table 4) differed

significantly between the stable primarysignificantly between the stable primary

psychosis group and the change grouppsychosis group and the change group

(omnibus LRT(omnibus LRT¼20.6, d.f.20.6, d.f.¼3,3, PP550.01). Bi-0.01). Bi-

variate comparisons between the stable pri-variate comparisons between the stable pri-

mary psychosis group and the change groupmary psychosis group and the change group

suggest that the difference is chiefly a resultsuggest that the difference is chiefly a result

of differences in substance misuse or depen-of differences in substance misuse or depen-

dence, and to a lesser degree to differencesdence, and to a lesser degree to differences

in suicidal ideation. Most (83%) of thein suicidal ideation. Most (83%) of the

change group had a baseline diagnosis ofchange group had a baseline diagnosis of

substance dependence, compared withsubstance dependence, compared with

47% of the stable primary psychosis group.47% of the stable primary psychosis group.

Bivariate tests showed significant groupBivariate tests showed significant group

differences (differences (PP550.01) for the unadjusted0.01) for the unadjusted

comparison and a comparison adjustedcomparison and a comparison adjusted

for demographic variables. Nearly halffor demographic variables. Nearly half

(47%) of the change group had suicidal(47%) of the change group had suicidal

ideation at baseline, compared with 28%ideation at baseline, compared with 28%

of theof the stable primary psychosis group. Thestable primary psychosis group. The

bivariate comparison was significantbivariate comparison was significant

((PP550.05) for the unadjusted comparison, a0.05) for the unadjusted comparison, a

finding that did not persist when a compari-finding that did not persist when a compari-

son was adjusted for demographic variables.son was adjusted for demographic variables.

The two diagnostic groups showed noThe two diagnostic groups showed no

significant difference in baseline visualsignificant difference in baseline visual

hallucinations.hallucinations.

Change groupChange group v.v. the stablethe stable
substance-induced psychosis groupsubstance-induced psychosis group

The change group did not differ signifi-The change group did not differ signifi-

cantly from the stable substance-inducedcantly from the stable substance-induced

psychosis group on demographic character-psychosis group on demographic character-

istics: omnibus LRTistics: omnibus LRT¼2.49, d.f.2.49, d.f.¼7, NS (see7, NS (see

Table 1). However, the family historyTable 1). However, the family history

variables differed between these twovariables differed between these two

groups: omnibus LRTgroups: omnibus LRT¼9.95, d.f.9.95, d.f.¼2,2,
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Table 2Table 2 Family history characteristics of the three diagnostic groupsFamily history characteristics of the three diagnostic groups

PrimarypsychosisPrimarypsychosis Substance-inducedSubstance-induced Change groupChange group Statistical testStatistical test11

group (group (nn¼186)186)

nn (%)(%)

psychosis grouppsychosis group

((nn¼99)99)

nn (%)(%)

((nn¼34)34)

nn (%)(%) PrimaryPrimary v.v. changechange Substance-inducedSubstance-induced v.v. changechange

UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22 UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22

Parental mental illnessParental mental illness

YesYes 29 (16)29 (16) 7 (7)7 (7) 10 (29)10 (29)
3.383.38 2.472.47 9.90**9.90** 8.90**8.90**

NoNo 157 (84)157 (84) 92 (93)92 (93) 24 (71)24 (71)

Parental substance useParental substance use

YesYes 57 (31)57 (31) 40 (40)40 (40) 16 (47)16 (47)
3.353.35 3.783.78 0.460.46 0.590.59

NoNo 129 (69)129 (69) 59 (60)59 (60) 18 (53)18 (53)

1. Likelihood ratio chi-squared test, d.f.1. Likelihood ratio chi-squared test, d.f.¼1.1.
2. Adjusted for age, gender, race, marital status and education level.2. Adjusted for age, gender, race, marital status and education level.
**PP550.05, **0.05, **PP550.01.0.01.

Table 3Table 3 Clinical characteristics of the three diagnostic groupsClinical characteristics of the three diagnostic groups

PrimarypsychosisPrimarypsychosis Substance-inducedSubstance-induced Change groupChange group Statistical testStatistical test11

group (group (nn¼186)186)

Mean (s.d.)Mean (s.d.)

psychosis grouppsychosis group

((nn¼99)99)

Mean (s.d.)Mean (s.d.)

((nn¼34)34)

Mean (s.d.)Mean (s.d.) PrimaryPrimary v.v. changechange Substance-inducedSubstance-induced v.v. changechange

UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22 UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22

Premorbid adjustment scale scorePremorbid adjustment scale score 0.32 (0.14)0.32 (0.14) 0.31 (0.12)0.31 (0.12) 0.37 (0.15)0.37 (0.15) 3.433.43 3.693.69 6.21*6.21* 5.34*5.34*

PANSSPANSS 66.72 (21.25)66.72 (21.25) 54.65 (15.45)54.65 (15.45) 57.71 (12.75)57.71 (12.75) 6.35*6.35* 5.90*5.90* 1.071.07 0.500.50

Unawareness scoreUnawareness score 2.80 (1.57)2.80 (1.57) 1.75 (1.70)1.75 (1.70) 2.59 (1.70)2.59 (1.70) 0.500.50 0.200.20 5.99*5.99* 5.31*5.31*

Misattribution scoreMisattribution score 2.97 (1.81)2.97 (1.81) 2.21 (2.05)2.21 (2.05) 2.75 (1.92)2.75 (1.92) 0.45 (1)0.45 (1) 0.440.44 1.811.81 1.411.41

PANSS, Positive and Negative Syndrome ScalePANSS, Positive and Negative Syndrome Scale
1. Likelihood ratio chi-squared test, d.f.1. Likelihood ratio chi-squared test, d.f.¼1.1.
2. Adjusted for age, gender, race, marital status and education level.2. Adjusted for age, gender, race, marital status and education level.
**PP550.05.0.05.
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PP550.01 (see Table 2). Bivariate tests sug-0.01 (see Table 2). Bivariate tests sug-

gest that the difference is owing to greatergest that the difference is owing to greater

parental mental illness in the change group:parental mental illness in the change group:

30% of the change group had a parent with30% of the change group had a parent with

mental illness, compared with 7% of themental illness, compared with 7% of the

stable substance-induced psychosis groupstable substance-induced psychosis group

((PP550.01 for both unadjusted and adjusted0.01 for both unadjusted and adjusted

comparisons). No significant difference wascomparisons). No significant difference was

observed in the bivariate test for parentalobserved in the bivariate test for parental

substance misuse.substance misuse.

Clinical variables (see Table 3) also dif-Clinical variables (see Table 3) also dif-

fered significantly between these twofered significantly between these two

groups (omnibus LRTgroups (omnibus LRT¼11.09, d.f.11.09, d.f.¼4,4,
PP550.05). Bivariate comparisons indicated0.05). Bivariate comparisons indicated

that compared with the stable substance-that compared with the stable substance-

induced psychosis group the change groupinduced psychosis group the change group

had poorer premorbid adjustment (had poorer premorbid adjustment (PP550.050.05

for both unadjusted and adjusted compari-for both unadjusted and adjusted compari-

sons) and less awareness of psychosissons) and less awareness of psychosis

((PP550.05 for both unadjusted and adjusted0.05 for both unadjusted and adjusted

comparisons). No difference between thecomparisons). No difference between the

two groups was observed for overall psy-two groups was observed for overall psy-

chopathology assessed with the PANSS, orchopathology assessed with the PANSS, or

for the misattribution score. Moreover, asfor the misattribution score. Moreover, as

shown in Table 4, the two groups did notshown in Table 4, the two groups did not

differ on substance misuse/dependence ordiffer on substance misuse/dependence or

associated clinical characteristics: omnibusassociated clinical characteristics: omnibus

LRTLRT¼5.49, d.f.5.49, d.f.¼3, NS.3, NS.

Predictive validity of key baselinePredictive validity of key baseline
variablesvariables

To test the predictive validity of baselineTo test the predictive validity of baseline

differences between primary psychotic dis-differences between primary psychotic dis-

orders and substance-induced psychoses inorders and substance-induced psychoses in

determining psychosis diagnosis at the 1-determining psychosis diagnosis at the 1-

year assessment, the change group (year assessment, the change group (nn¼34)34)

was combined with the stable primarywas combined with the stable primary

psychosis group (psychosis group (nn¼186) to create a new186) to create a new

primary psychosis group (primary psychosis group (nn¼220) based220) based

on the 1-year diagnosis. The stable sub-on the 1-year diagnosis. The stable sub-

stance-induced psychosis group retainedstance-induced psychosis group retained

its sample size of 99 participants based onits sample size of 99 participants based on

the 1-year diagnosis. Table 5 shows thethe 1-year diagnosis. Table 5 shows the

results of a logistic regression for the testresults of a logistic regression for the test

of the predictive validity of baseline demo-of the predictive validity of baseline demo-

graphic, family and clinical variables in de-graphic, family and clinical variables in de-

termining the primarytermining the primary v.v. substance-inducedsubstance-induced

psychosis distinction at 1 year. When 1-psychosis distinction at 1 year. When 1-

year psychosis diagnosis was the outcome,year psychosis diagnosis was the outcome,

three variables that had been found to dis-three variables that had been found to dis-

tinguish the primary and substance-inducedtinguish the primary and substance-induced

psychosis groups at baseline remained thepsychosis groups at baseline remained the

same. The primary psychosis group hadsame. The primary psychosis group had

greater overall psychopathology assessedgreater overall psychopathology assessed

with the PANSS, whereas the substance-with the PANSS, whereas the substance-

induced psychosis group had greater sub-induced psychosis group had greater sub-

stance misuse/dependence and greaterstance misuse/dependence and greater

visual hallucinations. Although parentalvisual hallucinations. Although parental

substance misuse no longer remained signif-substance misuse no longer remained signif-

icant at theicant at the PP550.05 level, the odds ratio of0.05 level, the odds ratio of

1.5 remained within the 95% confidence1.5 remained within the 95% confidence

interval. Importantly, we found thatinterval. Importantly, we found that
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Table 5Table 5 Logistic regression results for test of predictive validity of baseline variables in determining theLogistic regression results for test of predictive validity of baseline variables in determining the

distinction between primary psychosis and substance-induced psychosis at the1-year follow-up (change groupdistinction between primary psychosis and substance-induced psychosis at the1-year follow-up (change group

added to primary group)added to primary group)

VariablesVariables11 bb (s.e.)(s.e.) OROR (95% CI)(95% CI)

AgeAge 0.000.00 0.020.02 1.001.00 (0.96^1.04)(0.96^1.04)

FemaleFemale 770.00.011 0.330.33 0.990.99 (0.52^1.87)(0.52^1.87)

HispanicHispanic 770.340.34 0.330.33 0.720.72 (0.37^1.38)(0.37^1.38)

White/otherWhite/other 770.810.81 0.490.49 0.440.44 (0.17^1.16)(0.17^1.16)

Married/cohabitingMarried/cohabiting 0.450.45 0.370.37 1.561.56 (0.75^3.24)(0.75^3.24)

High-school diplomaHigh-school diploma 770.110.11 0.380.38 0.900.90 (0.43^1.89)(0.43^1.89)

Some collegeSome college 0.160.16 0.360.36 1.171.17 (0.58^2.36)(0.58^2.36)

Parental substance useParental substance use 0.420.42 0.300.30 1.521.52 (0.84^2.74)(0.84^2.74)

Parental mental illnessParental mental illness 770.980.98 0.490.49 0.380.38 (0.15^0.98)(0.15^0.98)

Total PANSSTotal PANSS scorescore 770.040.04 0.00.011 0.960.96 (0.95^0.98)(0.95^0.98)

Any drug use/dependenceAny drug use/dependence 1.871.87 0.350.35 6.486.48 (3.25^12.91)(3.25^12.91)

Visual hallucinationsVisual hallucinations 1.111.11 0.370.37 3.043.04 (1.49^6.22)(1.49^6.22)

PANSS, Positive and Negative Syndrome Scale.PANSS, Positive and Negative Syndrome Scale.
1. The reference groups for categorical demographic variables were: male, African^American, single, no high-school1. The reference groups for categorical demographic variables were: male, African^American, single, no high-school
diploma.diploma.

Table 4Table 4 Substance use disorder and associated clinical characteristics of the three diagnostic groupsSubstance use disorder and associated clinical characteristics of the three diagnostic groups

PrimarypsychosisPrimarypsychosis Substance-inducedSubstance-induced Change groupChange group Statistical testStatistical test11

group (group (nn¼186)186)

%%

psychosis grouppsychosis group

((nn¼99)99)

%%

((nn¼34)34)

%% PrimaryPrimary v.v. changechange Substance-inducedSubstance-induced v.v. changechange

UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22 UnadjustedUnadjusted ww22 AdjustedAdjusted22 ww22

Any drug use or dependenceAny drug use or dependence

YesYes 87 (47)87 (47) 85 (86)85 (86) 28 (82)28 (82)
15.76**15.76** 7.107.10 0.240.24 0.520.52

NoNo 99 (53)99 (53) 14 (14)14 (14) 6 (18)6 (18)

Visual hallucinationsVisual hallucinations

YesYes 25 (13)25 (13) 26 (26)26 (26) 6 (18)6 (18)
0.400.40 0.180.18 1.081.08 1.911.91

NoNo 161 (87)161 (87) 73 (74)73 (74) 28 (82)28 (82)

Suicidal ideation, past 12 monthsSuicidal ideation, past 12 months

YesYes 52 (28)52 (28) 30 (30)30 (30) 16 (47)16 (47)
4.64*4.64* 3.413.41 3.063.06 2.852.85

NoNo 134 (72)134 (72) 69 (70)69 (70) 18 (53)18 (53)

1. Likelihood ratio chi-squared test, d.f.1. Likelihood ratio chi-squared test, d.f.¼1.1.
2. Adjusted for age, gender, race, marital status and education level.2. Adjusted for age, gender, race, marital status and education level.
**PP550.05, **0.05, **PP550.01.0.01.
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parental mental illness was greater in theparental mental illness was greater in the

primary psychosis group.primary psychosis group.

DISCUSSIONDISCUSSION

The primary psychosisThe primary psychosis v.v. substance-substance-

induced psychosis distinction was remark-induced psychosis distinction was remark-

ably stable over the 1-year follow-upably stable over the 1-year follow-up

period. Subsequent substance-induced psy-period. Subsequent substance-induced psy-

chotic episodes that occurred in 10 partici-chotic episodes that occurred in 10 partici-

pants with a prior diagnosis of primarypants with a prior diagnosis of primary

psychosis did not warrant a change in diag-psychosis did not warrant a change in diag-

nosis by PRISM/DSM–IV convention, butnosis by PRISM/DSM–IV convention, but

clinicians should follow such patientsclinicians should follow such patients

closely to ensure that treatment prescrip-closely to ensure that treatment prescrip-

tions are appropriate, given these patients’tions are appropriate, given these patients’

excessive use of alcohol and drugs.excessive use of alcohol and drugs.

We observed a change in diagnosticWe observed a change in diagnostic

category from substance-induced psychosiscategory from substance-induced psychosis

at baseline to primary psychotic disorderat baseline to primary psychotic disorder

at the 1-year follow-up in 34 study parti-at the 1-year follow-up in 34 study parti-

cipants, representing about 25% of thosecipants, representing about 25% of those

diagnosed with substance-induced psy-diagnosed with substance-induced psy-

chosis at baseline. Greater instability inchosis at baseline. Greater instability in

substance-induced psychosis diagnosessubstance-induced psychosis diagnoses

compared with primary psychosis diag-compared with primary psychosis diag-

noses had been observed previously (Whittynoses had been observed previously (Whitty

et alet al, 2005). The frequency of our research, 2005). The frequency of our research

diagnostic assessments over the course ofdiagnostic assessments over the course of

follow-up revealed that the greatest numberfollow-up revealed that the greatest number

of diagnostic changes occurred in the firstof diagnostic changes occurred in the first

6-month period of follow-up. The change6-month period of follow-up. The change

group shared some of the characteristicsgroup shared some of the characteristics

of both the stable primary psychosis andof both the stable primary psychosis and

the stable substance-induced psychosisthe stable substance-induced psychosis

groups, but important differences were ob-groups, but important differences were ob-

served. In contrast to the stable primaryserved. In contrast to the stable primary

psychosis group, the change group hadpsychosis group, the change group had

markedly greater rates of substance use dis-markedly greater rates of substance use dis-

order, a characteristic shared with theorder, a characteristic shared with the

stable substance-induced psychosis groupstable substance-induced psychosis group

and a small group of participants with pri-and a small group of participants with pri-

mary psychosis who experienced substance-mary psychosis who experienced substance-

induced psychotic episodes in the follow-upinduced psychotic episodes in the follow-up

period. Heavy substance misuse overlyingperiod. Heavy substance misuse overlying

presentation of psychotic symptoms inpresentation of psychotic symptoms in

these patients undoubtedly added greaterthese patients undoubtedly added greater

complexity to the diagnostic process. Othercomplexity to the diagnostic process. Other

factors possibly influencing the diagnosticfactors possibly influencing the diagnostic

process include language and cultural dif-process include language and cultural dif-

ferences, unreliable histories, presence offerences, unreliable histories, presence of

Axis II disorders and cognitive problems.Axis II disorders and cognitive problems.

The significantly lower level of baselineThe significantly lower level of baseline

psychotic symptoms in the change grouppsychotic symptoms in the change group

compared with the stable primary psychosiscompared with the stable primary psychosis

group indicates that at intake thesegroup indicates that at intake these

patients’ psychotic disorder was less severepatients’ psychotic disorder was less severe

compared with those whose primary psycho-compared with those whose primary psycho-

sis was fully manifest. The greater suicidalsis was fully manifest. The greater suicidal

ideation in the change group compared withideation in the change group compared with

the stable primary psychosis group despitethe stable primary psychosis group despite

less severe psychotic symptoms underscoresless severe psychotic symptoms underscores

their need for thorough assessment andtheir need for thorough assessment and

appropriate crisis treatment.appropriate crisis treatment.

The change group differed from theThe change group differed from the

stable substance-induced psychosis groupstable substance-induced psychosis group

at the initial presentation on three import-at the initial presentation on three import-

ant dimensions: they had more parentalant dimensions: they had more parental

mental illness, poorer premorbid adjust-mental illness, poorer premorbid adjust-

ment and less insight into psychosis. Thement and less insight into psychosis. The

first two of these factors suggest a greaterfirst two of these factors suggest a greater

inherent vulnerability to psychosis in theinherent vulnerability to psychosis in the

change group compared with their counter-change group compared with their counter-

parts in the stable substance-induced psy-parts in the stable substance-induced psy-

chosis group. Clinicians should thereforechosis group. Clinicians should therefore

attend to these indicators and follow suchattend to these indicators and follow such

patients longitudinally to monitor thepatients longitudinally to monitor the

course of psychotic symptoms to ensure di-course of psychotic symptoms to ensure di-

agnostic accuracy and the most appropriateagnostic accuracy and the most appropriate

treatment prescriptions, which may ulti-treatment prescriptions, which may ulti-

mately include antipsychotic medication.mately include antipsychotic medication.

Reasons for a change from substance-Reasons for a change from substance-

induced psychotic disorder at baseline toinduced psychotic disorder at baseline to

primary psychotic disorder at the 1-yearprimary psychotic disorder at the 1-year

follow-up include several possibilities. Thefollow-up include several possibilities. The

first is that there really was no change infirst is that there really was no change in

diagnostic status over the follow-up year.diagnostic status over the follow-up year.

Some of the cases diagnosed as substance-Some of the cases diagnosed as substance-

induced psychosis at baseline might haveinduced psychosis at baseline might have

actually been primary psychotic disordersactually been primary psychotic disorders

that were misdiagnosed owing to thethat were misdiagnosed owing to the

cross-sectional nature of the baseline assess-cross-sectional nature of the baseline assess-

ment, and did not have the benefit of obser-ment, and did not have the benefit of obser-

vation over time. Moreover, features of thevation over time. Moreover, features of the

DSM–IV diagnostic criteria for psychoticDSM–IV diagnostic criteria for psychotic

disorders as implemented in the PRISMdisorders as implemented in the PRISM

may lead to unstable diagnoses, for exam-may lead to unstable diagnoses, for exam-

ple if psychotic symptoms co-occur withple if psychotic symptoms co-occur with

substance use and an adequate substance-substance use and an adequate substance-

free period does not occur. In such casesfree period does not occur. In such cases

the default DSM–IV diagnosis isthe default DSM–IV diagnosis is

substance-induced psychosis, consistentsubstance-induced psychosis, consistent

with the intent of this diagnostic system towith the intent of this diagnostic system to

avoid overdiagnosing as primary psychi-avoid overdiagnosing as primary psychi-

atric disorders syndromes that are largelyatric disorders syndromes that are largely

the effects of intoxication or withdrawal.the effects of intoxication or withdrawal.

Upon follow-up it might be possible toUpon follow-up it might be possible to

determine whether psychotic symptomsdetermine whether psychotic symptoms

persisted in a subsequent substance-freepersisted in a subsequent substance-free

period, leading to a more accurate diagnos-period, leading to a more accurate diagnos-

tic determination. Thus, ‘change’ casestic determination. Thus, ‘change’ cases

could be an artefact of the diagnosticcould be an artefact of the diagnostic

criteria rather than indicating true evolu-criteria rather than indicating true evolu-

tion of the disorder. However, a secondtion of the disorder. However, a second

reasonable possibility is that a substance-reasonable possibility is that a substance-

induced episode might be a marker for aninduced episode might be a marker for an

emerging primary psychosis that was notemerging primary psychosis that was not

yet manifest at the first admission. Suchyet manifest at the first admission. Such

individuals might be especially vulnerableindividuals might be especially vulnerable

to the psychotomimetic properties of sub-to the psychotomimetic properties of sub-

stances in the prodromal period prior tostances in the prodromal period prior to

the development of a full psychotic disor-the development of a full psychotic disor-

der. Third, the first episode of a sub-der. Third, the first episode of a sub-

stance-induced psychosis might be part ofstance-induced psychosis might be part of

a process of moving toward an autonomousa process of moving toward an autonomous

psychotic disorder in those chronically mis-psychotic disorder in those chronically mis-

using drugs. Chronic, heavy drug use mayusing drugs. Chronic, heavy drug use may

alter the brain chemistry in individualsalter the brain chemistry in individuals

who would not otherwise develop a pri-who would not otherwise develop a pri-

mary psychosis (Boutros & Bowers,mary psychosis (Boutros & Bowers,

1996). A clearer delineation of the relation-1996). A clearer delineation of the relation-

ship of substance use and psychosis requiresship of substance use and psychosis requires

further study employing neuroscientific asfurther study employing neuroscientific as

well as behavioural approaches. Findingswell as behavioural approaches. Findings

from this investigation should be viewedfrom this investigation should be viewed

as preliminary, owing to the small sampleas preliminary, owing to the small sample

size and the unique demographic and socialsize and the unique demographic and social

characteristics of the study population.characteristics of the study population.

Of the four key predictors that distin-Of the four key predictors that distin-

guished the primary psychosis group fromguished the primary psychosis group from

the substance-induced psychosis group atthe substance-induced psychosis group at

baseline (Catonbaseline (Caton et alet al, 2005), three – diag-, 2005), three – diag-

nosis of drug misuse/dependence, totalnosis of drug misuse/dependence, total

PANSS score and visual hallucinations –PANSS score and visual hallucinations –

remained as key predictors of the diagnosticremained as key predictors of the diagnostic

distinction at 1 year. These findings supportdistinction at 1 year. These findings support

conclusions from a cross-sectional investi-conclusions from a cross-sectional investi-

gation reported previously (Rosenthal &gation reported previously (Rosenthal &

Miner, 1997). Parental substance misuseMiner, 1997). Parental substance misuse

was no longer significant at the 0.05 level,was no longer significant at the 0.05 level,

although its odds ratio of 1.5 remainedalthough its odds ratio of 1.5 remained

within the 95% confidence interval. In ad-within the 95% confidence interval. In ad-

dition, parental mental illness was founddition, parental mental illness was found

to be greater in the primary psychosis groupto be greater in the primary psychosis group

– a finding that emerged at the 1-year fol-– a finding that emerged at the 1-year fol-

low-up that was not observed at baseline.low-up that was not observed at baseline.

Clinical implicationsClinical implications

The predictive validity of these baselineThe predictive validity of these baseline

variables underscores their utility in assist-variables underscores their utility in assist-

ing psychiatric emergency clinicians toing psychiatric emergency clinicians to

make more accurate diagnoses and moremake more accurate diagnoses and more

appropriate treatment prescriptions whenappropriate treatment prescriptions when

patients with early-phase psychotic disor-patients with early-phase psychotic disor-

ders and substance use comorbidity initiallyders and substance use comorbidity initially

present for treatment. Longitudinal follow-present for treatment. Longitudinal follow-

up of patients initially presenting with psy-up of patients initially presenting with psy-

chosis and substance use comorbidity ischosis and substance use comorbidity is

warranted by the occurrence of heavy sub-warranted by the occurrence of heavy sub-

stance misuse overlying presentation ofstance misuse overlying presentation of

psychotic symptoms, adding greater com-psychotic symptoms, adding greater com-

plexity to the diagnostic process, and theplexity to the diagnostic process, and the

greater instability of substance-inducedgreater instability of substance-induced

psychosis diagnoses.psychosis diagnoses.

LimitationsLimitations

Our findings are based on an ethnicallyOur findings are based on an ethnically

mixed sample of substance-using patientsmixed sample of substance-using patients
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recruited from New York City psychiatricrecruited from New York City psychiatric

emergency departments, and might not beemergency departments, and might not be

generalisable to other populations selectedgeneralisable to other populations selected

from different types of service settingsfrom different types of service settings

(Kirkbride(Kirkbride et alet al, 2006), although further, 2006), although further

research could clarify this issue. In addi-research could clarify this issue. In addi-

tion, our findings are based solely ontion, our findings are based solely on

behavioural data. A clearer delineation ofbehavioural data. A clearer delineation of

the relationship of substance use and psy-the relationship of substance use and psy-

chosis requires further study employingchosis requires further study employing

neuroscientific as well as behaviouralneuroscientific as well as behavioural

approaches. Continued longitudinal fol-approaches. Continued longitudinal fol-

low-up beyond 1-year will clarify thelow-up beyond 1-year will clarify the

long-term outcome of disorders charac-long-term outcome of disorders charac-

terised by psychosis and substance useterised by psychosis and substance use

comorbidity.comorbidity.
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