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ABSTRACT – Background and Objectives: Cannabis use is common in early psychosis
and has been linked to adverse outcomes. However, factors that influence and maintain
change in cannabis use in this population are poorly understood. An existing prospective
dataset was used to predict abstinence from cannabis use over the 6 months following inpatient admission for early psychosis.
Methods: Participants were 67 inpatients with early psychosis who had used cannabis
in the 6 weeks prior to admission. Current diagnoses of psychotic and substance use disorders were confirmed using a clinical checklist and structured diagnostic interview. Measures of clinical, substance use and social and occupational functioning were administered
at baseline and at least fortnightly over the 6-month follow up.
Results: No substance use or clinical variables were associated with 6-months’ of cannabis
abstinence. Only Caucasian ethnicity, living in private accommodation and receiving an
income before the admission were predictive. Only private accommodation and receiving
an income were significant predictors of abstinence when these variables were entered
into a multivariate analysis.
Conclusions: While the observed relationships do not necessarily imply causation,
they suggest that more optimal substance use outcomes could be achieved by addressing
the accommodation and employment needs of patients.
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Introduction
Both a heightened risk of cannabis use in
psychosis and the adverse biological, psychological, and social consequences of cannabis
use in psychosis are well established1,2,3. However, clinical trials examining the impact of
substance use interventions for people with
psychosis have given inconsistent and disappointing results4,5,6. Several studies have
found that substance users with psychosis
who undergo assessment only or minimal
treatment achieve similar reductions in substance use over time, to those receiving more
intensive substance use treatments7,8,9. A
greater understanding of natural recovery
from substance use in people with psychosis
may offer new insights into more effective
strategies for addressing it in this population.
Previous research has suggested that continued substance use in people with early
psychosis is associated a number of variables, such as younger age, male gender, unemployment, non-completion of secondary
school, single marital status and greater
cannabis use at baseline10,11. Unsurprisingly,
more severe substance use at baseline (e.g.
severe substance dependence) also predicts
later substance use among people with more
chronic psychotic disorders12. It therefore
may be expected that reduction in these risk
factors may be associated with a lower rate of
substance use in early psychosis. To our
knowledge no studies have examined which
factors predict abstinence of cannabis use in
an early psychosis population.
Only a handful of studies have examined
predictors of cannabis cessation in people
with psychotic disorders13,14. Few findings
have been replicated. A recent study conducted by the investigators, found that the
presence of a cannabis use disorder only (i.e.
without other concurrent substance misuse)

and higher levels of premorbid social and
occupational functioning were significant
predictors of later cessation or reduction of
substance use in a treated cohort of first
episode patients with psychosis and substance use disorder15. However, no distinction
between those who ceased and those who
reduced their use was made. The identification of factors that lead to continuous abstinence is of particular interest, as any use is
likely to be problematic in this group.
Lifestyle factors that enable maintenance
of abstinence include the avoidance of situations in which cannabis was previously used,
and the development of interests (e.g., diet,
exercise, sport) that are inconsistent with
cannabis use16. Such factors have been implicated in sustained abstinence in people
with severe mental illness and alcohol dependence17.
In summary, previous research has identified the following predictors of reduction in
substance use among people with psychosis:
older age, female gender, being employed,
less severe cannabis and other substance use,
engagement in social activities, better premorbid adjustment and less severe mental
health symptoms. This is the first study to
identify demographic, substance use, clinical,
family and social predictors (assessed at the
time of psychiatric admission) of cannabis
cessation over the following 6 months in an
early psychosis sample.

Methods
Sample and Context
An existing prospective data set collected
by Hides et al.18 to examine the influence of
cannabis use on psychotic relapse over a 6month follow-up was used for this study. The
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original sample consisted of 121 consecutively admitted patients with early psychosis
recruited from three public hospitals in Brisbane’s Inner, Western and Southern Suburbs
between March and October 2000. These
participants consented to all assessment periods and ethical approval to conduct the
study was granted by the Griffith University
Human Research Ethics Committee (HREC)
and the relevant hospital HREC’s. Inclusion
criteria included meeting DSM-IV criteria
for a current Psychotic Disorder or Mood
Disorder with Psychotic Features19 and having less than three previous psychotic episodes. A mixed sample of patients (i.e., psychosis and affective psychosis) was selected,
as they represent typical clinical presentations to mental health services in early stages
of psychosis, when diagnosis is often unclear. Exclusion criteria included diagnoses
of Psychotic Disorder Due to a General Medical Condition or Intellectual Disability.
Eighty-one (67%) people agreed to participate
in the baseline assessment in hospital and a 6month follow up, comprising monthly faceto-face visits, interspersed with telephone
calls, to provide weekly contact for the first
3 months, followed by fortnightly contact
for another 3 months (see 18 for further information). The present study focused on a
subset of 67 participants (83% of the followup sample) who had current cannabis dependence (N = 57) or had used cannabis in the 6
weeks prior to admission (N = 10). Cannabis
cessation, the key outcome measure, was defined as abstinence from cannabis use
throughout the study period from baseline
to a 6-month follow-up.

Baseline Measures
Demographic assessments included age,
gender, employment, receiving an income
(through employment and government bene-

fits), marital status, parental occupation, current living arrangements, education, ethnicity,
diagnosis, age of first diagnosed and admitted, number of episodes and hospital admissions, length of current and previous hospitalisations, current and discharge medication,
family history of psychosis and other psychiatric disorders. This information was verified against medical records.
The Operational Criteria Checklist (OPCRIT; 20) was used to confirm psychotic diagnoses, based on the medical record. The Interview for Retrospective Assessment of
Schizophrenia (IRAOS; 21) verified participants’ age at onset of psychotic symptoms.
The IRAOS is an objective, reliable and valid
assessment tool in studying onset, pre-psychotic prodrome and early course of psychosis21. The 24-item Brief Psychiatric Rating Scale (BPRS; 22) was administered to
assess current psychiatric symptoms and has
shown high levels of reliability and validity
in dual diagnosis populations23.
The Composite International Diagnostic
Interview Version 2.1 (CIDI; 24) Section L
identified whether substance abuse or dependence was present in the 12 months prior to
admission. A Timeline Followback (TLFB;
25) measured the frequency (days) and quantity of cannabis and other substance use in the
6 weeks prior to admission by anchoring substance use against key life events to assist recall25,26. TLFBs have well-established reliability and validity25,26. Cannabis effect
expectancies were identified using the 23item Cannabis Expectancy Questionnaire
(CEQ; 27). Positive and negative expectancies on the CEQ have demonstrated concurrent validity with cannabi use and dependence in a treatment sample of cannabis users
In a treatment sample of cannabis users,
higher positive cannabis expectancy scores
were associated with greater cannabis use,
while higher negative expectancy scores predicted greater cannabis dependence28.
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Key life events were defined according to
the Psychiatric Epidemiological Interview –
Life Events Scale (PERI-LES: 29) measured
on the TLFB. The Family Environment Scale
(FES; 30) was used to measure family relationships (conflict, expressiveness, cohesion)
in current family functioning for those participants’ in regular contact with their families. The FES has demonstrated discriminative and predictive validity in psychotic
populations31. The Quality of Life (QOLBrief Version; 32) scale measured objective
quality of life and global wellbeing in the previous 12 months. The scale has shown good
levels of inter-rater reliability and validity in
people with schizophrenia33. The Premorbid
Adjustment Scale (PAS; 34) assessed premorbid functioning in the 6 months preceding first admission. It has demonstrated good
levels of inter-rater reliability and validity
amongst people with schizophrenia34.

Statistical analysis
Candidate predictors of cannabis cessation identified in the literature to date (listed
in Table 2) were initially entered into a series
of univariate logistic regressions to identify
predictors of cannabis cessation. Other plausible predictors that were also examined included living arrangements (living in private
accommodation), ethnicity (being Caucasian), financial status (having an income),
total cannabis expectancy score, age of onset
of cannabis use, family relationships (conflict, expressiveness, cohesion) and family
history of psychosis or other mental illness.
Significant predictors (p < 0.05) were entered simultaneously into a multivariate logistic regression, to identify which variables
retained significance (p < 0.05) when other
predictors were controlled for. Analyses were
performed using IBM® SPPS® Version 22.0.

Monitoring Measures
Psychiatric symptoms were monitored using the BPRS22 throughout the 6-month follow-up. Only BPRS items that did not require
interviewer observation could be included in
telephone interviews. BPRS positive, negative and depression-anxiety symptom scores
were derived35. TLFBs measured the frequency (days) and quantity of cannabis and
other substance use, life events, life stress
(subjectively rated from 0 to 10) and medication adherence (in days) at least fortnightly
over the 6-month follow-up.
Participants underwent urine drug screening at 6 months or while in hospital, to verify self-reports of recent substance use and
antipsychotic medication adherence. Urine
was screened using a cannabis immunoassay
and gas chromatography/mass spectrometry.
There was a high level of agreement between
these assays and self-reported CU (Cohen’s
kappa = 0.90).

Results
Participant characteristics
The sample had a mean age of 24.5 (SD 5.2)
years, and the majority were male (N = 52/67;
78%), with a diagnosis of schizophrenia or
schizophreniform disorder (N = 48/67; 72%).
The demographic, substance use and clinical
characteristics of the patients who did and not
cease cannabis use from baseline to the 6month follow up assessment are displayed in
Table 1. While data were not available on
whether they received brief advice concerning their substance use, none received extensive inpatient or outpatient specialist treatment for addiction, and 66% (N = 44) did not
see a psychiatrist or case manager during the
follow-up period.
Despite the absence of specific substance
use treatment, 19 participants (28%) did not

5 (26%)

Receiving an income, N (%)

5 (26%)

Family history of other mental illness, N (%)

18.1 (3.9)

23 (48%)

11 (24%)

18 (38%)

23.3 (5.0)

SDS total, M (SD)

AUDIT total, M (SD)

Amphetamine dependence, N (%)

Polysubstance use, N (%)

Cones per cannabis use day, M (SD)

Days used cannabis, M (SD)

Note. Polysubstance use: cannabis plus other substance use. Substance use refers to use in 6 weeks prior to admission.

19.5 (3.0)

8 (42%)

Family history of psychosis, N (%)

Family environment (FES), M (SD)

5 (26%)

First hospital admission, N (%)

22.9 (5.0)

Age first diagnosed with psychosis, M (SD)

29.4 (12.4)
165.8 (302.5)

Cannabis dependence, N (%)

152.9 (158.6)

Duration of untreated psychosis (days), M (SD)

26.6 (10.9)

Age of onset of cannabis use, M (SD)

Substance Use

Premorbid adjustment (PAS Total), M (SD)

29 (60%)

6.5 (1.9)

Manic-excitement, M (SD)

Depression-anxiety, M (SD)

Positive, M (SD)

Negative, M (SD)

Total, M (SD)

Symptoms on BPRS

Substance-Induced

Cannabis abuse, N (%)

11 (58%)

5.9 (2.1)

41 (85%)

28 (58%)

9 (19%)

46 (95%)

41 (85%)

15 (31%)

Clinical

Social activity, N (%)

Life events (LES Total), M (SD)

18 (95)

7 (37%)

Completed high school, N (%)

Relationship, single, N (%)

15 (79%)

9 (47%)

Private accommodation, N (%)

Ethnicity, Caucasian, N (%)

5 (26%)

Employed, N (%)

Affective with psychotic features

15 (79%)

Gender, male, N (%)

37 (77%)

Schizophrenia/Schizophreniform

24 (4.9)

Age, M (SD)

24.7 (5.3)

Diagnosis, N (%)

No

Cannabis cessation

Demographics

Yes

4.7 (3.0)

10.4 (8.4)

7 (37%)

14 (74%)

8.3 (12.4)

19.2 (15.4)

17 (90%)

2 (10%)

15 (2.7)

16.3 (4.0)

7.4 (2.3)

15.2 (3.9)

4.4 (1.2)

44.7 (9.1)

1 (5%)

4 (21%)

14 (74%)

Yes

5.3 (4.1)

9.8 (9.6)

17 (35%)

44 (91%)

4.6 (4.2)

21.4 (16.2)

40 (83%)

8 (17%)

14.9 (3.4)

11.8 (3.9)

7.9 (3.2)

15.4 (3.8)

4.6 (1.1)

46.0 (7.9)

4 (8%)

10 (21%)

34 (71%)

No

Cannabis cessation

Table 1
Demographic, substance use and clinical characteristics of the patients who ceased (N = 19) and did not cease (N = 48) cannabis use for 6 months.
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use cannabis at all over the 6-month followup. In fact, 27% (18/67) refrained from any
illicit substance use during the follow up period. Almost 80% (N = 53/67; 79%) abstained from methamphetamine use over the
6-months, but only 10/67 (15%) abstained
from alcohol.

Univariate predictors of cessation
in cannabis use
Separate univariate logistic regressions
identified four predictors of cannabis cessation (see Table 2). Only living in private accommodation, receiving an income at ba-

Table 2
Results of univariate logistic regressions predicting cannabis cessation over the following 6 months.
Variable

Beta SE (Beta)

Wald Significance Odds
Level
Ratio

95% CI for
Odds Ratio

Demographics
Age

-0.028

0.055

0.259

0.611

0.973

0.874

1.082

Male gender

0.109

0.659

0.027

0.869

1.115

0.306

4.059

Employed

0.241

0.607

0.158

0.691

1.273

0.387

4.182

Receiving an income

1.366

0.598

5.225

0.022

3.920

1.215

12.647

Private accommodation

1.873

0.615

9.272

0.002

6.508

1.949

21.728

Caucasian

1.814

0.916

3.924

0.048

0.163

0.027

0.981

-0.927

0.602

2.369

0.124

0.396

0.121

1.288

1.123

1.106

1.031

0.310

3.073

0.352

26.844

0.014

0.083

0.028

0.867

1.014

0.861

1.194

Cannabis dependence

-0.531

0.842

0.397

0.529

0.588

0.113

3.063

Poly-SU, cannabis use only

-0.296

0.554

0.286

0.593

0.743

0.251

2.203

CEQ total

-0.005

0.009

0.280

0.597

0.995

0.977

1.013

0.780

0.572

1.861

0.172

2.182

0.711

6.692

Premorbid Adjustment (PAS total)

-0.020

0.023

0.727

0.394

0.981

0.937

1.026

Duration of untreated psychosis

-0.066

0.004

2.638

0.104

0.994

0.987

1.001

Family history of psychosis

-0.839

0.579

2.099

0.147

0.432

0.139

1.345

Completed high school
Relationship
Substance Use
Age onset of cannabis use

Social
Social activities
Clinical

Family history of other mental illness

1.030

0.599

2.958

0.085

2.800

0.866

9.052

BPRS total

-0.021

0.035

0.352

0.553

0.979

0.914

1.049

BPRS negative

-0.127

0.274

0.217

0.624

0.880

0.515

1.505

BPRS positive

-0.018

0.072

0.064

0.800

0.982

0.852

1.131

BPRS depression-anxiety

-0.064

0.097

0.426

0.514

0.938

0.775

1.136

BPRS manic-excitement

-0.004

0.058

0.004

0.949

0.996

0.889

1.117

Note. Bold indicates variables significant at <0.05. Substance use refers to the 6 weeks prior to admission.
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seline and Caucasian ethnicity predicted cessation with p < 0.05 on the Wald Test. Notably, neither baseline symptoms (on the
BPRS) nor any baseline substance use measure (including baseline measures of quantity/frequency of cannabis, other illicit drug or
alcohol use, the severity of cannabis dependence or cannabis expectancies on the CEQ)
predicted subsequent cannabis cessation.

Multivariate predictors of
cessation in cannabis use
A multivariate logistic regression was performed to identify which of these univariate
predictors retained significance when entered
simultaneously into the analysis (see Table 3).
The full model significantly distinguished
between participants who had ceased and

Table 3
Multivariate logistic regression predicting a cessation in cannabis use.
Variable

Beta SE (Beta)

Wald Significance Odds
Level
Ratio

95% CI for
Odds Ratio

Private accommodation

2.474

0.854

8.403

0.004

11.874

Caucasian

1.408

1.138

1.531

0.216

0.245

0.026

Receiving an income

2.253

0.845

7.108

0.008

9.513

1.816 49.833

2.228 63.271
2.276

Note. Bold indicates variables significant at < 0.05.

continued cannabis use post-admission (χ2
(3, N = 67) = 21.26, p < 0.001). The model
explained 27% (Cox and Snell R square) to
39% (Nagelkerke R squared) of the variance,
and correctly classified 81% of cases. As
shown in Table 3, only private accommodation and receiving an income made a significant unique contribution. The strongest predictor of cannabis cessation was private
accommodation, recording an odds ratio of
11.87, while receiving an income increased
the odds by 9.51.
Little change in the model was found if
participants with only cannabis dependence
(N = 57; i.e. excluding abuse) were included,
χ2 (3, N = 57) = 17.83, p < 0.001. The equation explained between 27% (Cox and Snell
R2) and 38% (Nagelkerke R2) of the variance,
and correctly classified 79% of cases. The
same unique predictors emerged.

Discussion
This was the first prospective naturalistic
study to examine predictors of cannabis cessation, in an early psychosis sample. Almost
30% of cannabis using early psychosis patients ceased cannabis use for at least 6
months following an inpatient admission for
acute psychosis. A similar proportion refrained from any illicit substance use at all
during the follow up. These results are consistent with a growing body of work indicating that recovery from substance use can occur in early psychosis in the absence of
significant substance use treatment36,37,38,39,40.
In order to increase current understanding
of natural recovery from cannabis use in early
psychosis, the current study examined the
impact of a wide range of potential demographic, clinical, substance use, social, treat-
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ment, functional and quality of life variables
on cannabis cessation. Having private accommodation and an income at admission
provided the only significant unique predictions of cannabis cessation in the multivariate analysis. Early psychosis patients living in
private accommodation and those with an income were 11 and 9 times more likely to abstain from cannabis use respectively. These
findings were consistent with those of Maisto
et al.41, who found that living in stable accommodation (group homes), which often
restricted access to substances and provided
structure, was a factor associated with changing substance use patterns. Individuals who
have stronger predictability in their lives may
reduce their substance use, due to the associated increases in positive social interactions
outside of substance use and decreased
stress41. Similarly, having an income may allow people to engage in other activities outside
of cannabis use (e.g., sport, hobbies), providing a sense of belonging and acceptance42.
These activities may engage people in a positive social network, away from substance-using peers and provide an opportunity for a
reappraisal of the value of more functional
rewards and of the financial and opportunity
costs associated with cannabis use16,42,43.
The protective effects of both private accommodation and an income are open to
other interpretations. For example, they may
reflect higher levels of cognitive and social
functioning, which may then allow greater
control over cannabis use. While cognitive
functioning was not assessed, it is notable
that the presence of social activities and premorbid adjustment were not significant univariate predictors. These characteristics might
also be expected among individuals with less
severe levels of cannabis use and cannabis-related problems (e.g. less interference with an
ability to obtain financial support, a greater
proportion of income being available for ac-

commodation). However, the fact that neither the extent of cannabis and other substance use nor the presence of cannabis dependence at baseline predicted later cannabis
cessation renders this hypothesis unlikely.
The finding that neither baseline cannabis
nor other substance use was associated with
cannabis cessation was both noteworthy and
surprising. It differs from the observation of
Wade et al.11 that continued substance use at
15 months was associated with heavy
cannabis use prior to baseline, but was consistent with a chart audit by Dekker et al.44
that found no association.
The presence of polysubstance use is often
used as an indicator of severity. While almost
50% of the sample were polysubstance users
(defined as cannabis plus other substances) in
the 6 weeks prior to admission, there was no
significant difference in the proportion of
polysubstance users and cannabis users who
achieved abstinence from cannabis use or
any substance use over the 6-month followup. This does not accord with our recent finding that first-episode patients with a cannabis
use disorder at baseline were more likely to
have reduced or ceased substance use at 18months follow-up than were those with polysubstance use disorders15. However, that
study relied on file audits and included reductions in consumption, whereas the current
study focused on complete abstinence, and
systematically measured substance use at
least fortnightly over 6 months follow-up.
Unlike previous studies conducted by our
group45 there was no association between
positive and negative cannabis expectancies
and cannabis cessation. Notably, however,
the current study is the first to examine the association between cannabis expectancies and
abstinence.
Contrary to our hypotheses, neither male
gender, younger age, incomplete secondary
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school, nor unemployment46,47 were significant predictors of cannabis cessation. These
factors are typically associated with the risk of
substance use and related functional impacts
rather than with cessation of use among substance users. Equally, the severity of BPRS
psychiatric symptoms at baseline was not associated with cannabis cessation.
This study had a relatively small sample
size, and while it was adequate –particularly
for the univariate predictions48– greater confidence in our conclusions would be given
by a replication using a larger sample. Abstinence from cannabis use was assessed over 6
months, whereas some other studies have
used a 12-month criterion for abstinence49.
On the other hand, the current study had
weekly assessments of cannabis use for the
first 3 months, followed by fortnightly assessments for 3 months-a level of monitoring
that was much more intensive than is typically
obtained. The high degree of concordance
between self-reported substance use and urine
drug screens in the hospital and at 6 months
gave further credence to the results.
Finally, while it is plausible that treatment
in the post discharge period may influence
abstinence, it is noteable that this was a relatively uncommon occurrence. Only a third
of participants received specialist psychiatric
care during the follow-up, and none received
substance use treatment. While some participants may have received brief, opportunistic
intervention, the study provides a close approximation of a naturalistic follow-up.

did not receive substantial substance use
treatment. Only private accommodation and
access to a regular income predicted cannabis
cessation for 6-months following an inpatient admission.
While the current results could be due to
an unmeasured factor such as the level of
cognitive functioning, the prospective design
and the wide range of assessed predictors
gave credence to the results. Addressing basic needs is likely to be a vital step in recovery. Our results suggest that optimal substance use outcomes from early psychosis
services may be achieved by address the accommodation and employment needs of patients as well as their mental health symptoms. Given the size of the effect found
addressing the lack of suitable accommodation via policy and community advocacy is a
key priority. Such an approach is consistent
with comprehensive case management, and
with a strengths-based approach to the challenges of early psychosis.
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