
EDITORIAL

The link between cannabis use and psychosis : furthering the debate1

The issue of whether an association exists between cannabis and psychosis exists, and why, has
received considerable attention in recent years (Hall, 1998;Mueser et al. 1998; Blanchard et al. 2000;
Degenhardt & Hall, 2002). There are probably a number of reasons for the sustained interest. First,
psychotic disorders such as schizophrenia are often chronic or recurring (Mason et al. 1996), are
associatedwith significant disability (Keith et al. 1991) and they place a considerable burden upon the
community at large (Hall et al. 1985;Knapp, 1997). Secondly, over the past few decades, high rates of
cannabis use and use disorders have been observed among persons with schizophrenia and other
psychoses (Barbee et al. 1989; Fowler et al. 1998), suggesting the possibility that cannabis use may be
causally related to psychotic disorders. Thirdly, given what is known about the psychotomimetic
effects of cannabis (Hall et al. 2001), it is plausible that high doses of cannabis may produce psychotic
symptoms. Finally, clinical research with persons with psychotic disorders has found that prob-
lematical substance use is correlated with a range of negative outcomes including relapse, re-
hospitalization, poor medication compliance, poorer social functioning and increased treatment
costs (Salyers & Mueser, 2001), suggesting drug use may be related to worsened clinical outcomes.

Although this evidence suggests cause for concern, there has been controversy over: (a) the
existence (and size) of an association between cannabis use and psychosis ; (b) the cause of such an
association; (c) the effects of such an association; and (d ) the clinical implications of the association.
However, much of the debate has been based cross-sectional research, clinical samples and case
reports. This research is limited in its ability to disentangle the effects of selection biases, confounding
factors, and temporal factors involved.

Two articles in this issue of Psychological Medicine examine the link between cannabis use and
psychotic symptoms, and have added important evidence regarding the nature of the association
between cannabis use and psychosis (Fergusson et al. 2003, pp. 15–21; Verdoux et al. 2003,
pp. 23–32). Fergusson and colleagues have used data from their cohort study in Christchurch, New
Zealand, to examine prospective relationships between cannabis use in late adolescence and
the development of significant psychotic symptoms in young adulthood, considering the effects of
vulnerability to psychosis. Verdoux and colleagues have used a method whereby participants re-
ported their cannabis use and psychotic symptoms over several hour periods to examine links
between vulnerability to psychosis, cannabis use and the experience of psychotic-type symptoms after
cannabis use. Both studies represent much needed advances in the literature on this topic. This
editorial examines how these papers add further pieces to the puzzle concerning mechanisms
underlying the association between cannabis use and psychosis, and considers the way forward for
research in this area.

DOES AN ASSOCIATION BETWEEN CANNABIS USE AND PSYCHOSIS EXIST?

There has been a series of case reports of psychosis occurring among persons who had recently used
cannabis (Bernardson & Gunne, 1972; Chopra & Smith, 1974; Solomons et al. 1990; Wylie et al.
1995). A number of controlled studies have also been conducted over the past 20 years (Rolfe et al.
1993; McGuire et al. 1995). Some have compared persons with ‘cannabis-induced’ psychoses with
persons who have schizophrenia, while others have compared psychoses occurring in persons who do
and do not have evidence of cannabis use prior to presenting for treatment. Perhaps because of small

1 Address for correspondence:DrLouisaDegenhardt,NationalDrug andAlcoholResearchCentre,University ofNewSouthWales, Sydney,
NSW 2052, Australia.

Psychological Medicine, 2003, 33, 3–6. f 2003 Cambridge University Press
DOI: 10.1017/S0033291702007080 Printed in the United Kingdom

3

https://doi.org/10.1017/S0033291702007080 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291702007080


sample sizes and varied researchmethods, results have differed: associations in some studies have not
been replicated in others.

Some commentators have criticized these studies for the poor quality of information on cannabis
use and its relationship to the onset of psychosis, and of information on the person’s pre-morbid
adjustment and their family history of psychosis (Thornicroft, 1992;Gruber&Pope, 1994). They also
emphasize the wide variety of clinical pictures of psychoses reported by different observers, which
reduces confidence that there is a specific clinical disorder caused by cannabis use.

There has been a small amount of epidemiological research on the co-morbidity between psychosis
and cannabis use, which is free of the biases inherent in clinical research on co-morbidity (Berkson,
1946). This research has identified an association between regular or dependent cannabis use and
reported psychotic symptoms (Tien & Anthony, 1990; Degenhardt & Hall, 2001), which has re-
mained after adjusting for demographics, mental health and other substance use. Interestingly, both
studies found that cannabis use remained associated with a doubling of risk for psychotic symptoms.

WHAT EXPLAINS THE ASSOCIATION?

Cross-sectional evidence is limited in its ability to distinguish between competing explanations for
any observed association. Possible explanations include the following: that there are common causes
of psychosis andheavy cannabis use, such as shared genetic vulnerabilities ; that cannabis use is a form
of self-medication for persons with psychosis ; that psychosis is caused by cannabis use ; and that
substance use exacerbates or precipitates psychotic symptoms among individuals vulnerable to
psychotic illness (Hall, 1998; Blanchard et al. 2000; Hall & Degenhardt, 2000; McKay & Tennant,
2000; Degenhardt & Hall, 2002).

While experimental designs (such as those conducted in the 1960s to examine the effects of
amphetamines upon psychotic symptoms) would provide the strongest evidence regarding causality,
the ethics of such research are questionable. Longitudinal research provides an opportunity to
observe temporal relationships between variables in a non-experimental design.

PROSPECTIVE STUDIES OF PERSONS WITH PSYCHOSIS

There has been some suggestion from a limited number of prospective studies that persons with
psychosis who use cannabis may be at higher risk of relapse to psychotic symptoms (Jablensky et al.
1991; Linszen et al. 1994; Martinez-Arevalo et al. 1994). In the study by Jablensky and colleagues
(1991), ‘street drug’ use was associated with: a poorer clinical course, greater length of time ex-
periencing psychotic episodes, and poorer social functioning over a 2-year follow-up period. This
relationship existed after adjusting for age, gender, marital status, pre-morbid adjustment, and a
number of indicators of social adjustment and social support (Jablensky et al. 1991). However, there
was no adjustment for other mental health problems or drug use. Such adjustments were made in a
prospective study of 93 persons with first-episode psychosis followed up over one year (Linszen et al.
1994). An association was found between cannabis use and relapse to psychotic symptoms after
adjusting for age at admission, gender and alcohol use.

PROSPECTIVE GENERAL POPULATION STUDIES

Astudy of Swedish army conscripts found that the use of cannabis by age 18 yearswas associatedwith
having received a diagnosis of schizophrenia 15 years later (Andreasson et al. 1987). There was also
a dose–response relationship between cannabis use and diagnosis. The adjusted relative risk of a
diagnosis of schizophrenia was just over twice as high for those who had used more than 10 times
compared to those who had never used it (Andreasson et al. 1987).

More recently, Van Os and colleagues (1992) found that cannabis use was associated with both a
higher risk of incidence of psychosis, particularly among those with an established vulnerability to
psychosis, and a poorer prognosis of those with psychosis, in a general population sample followed
over 3 years. This association remained after adjustment for some demographic variables.

4 Editorial : Cannabis use and psychosis

https://doi.org/10.1017/S0033291702007080 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291702007080


In this issue, Fergusson and colleagues have gone further, in that they were able to adjust for a very
wide range of demographic, individual, and social variables due to the extensive dataset established
on their birth cohort ofNewZealand children (Fergusson et al. 2003). In this way, they have been able
to examine whether : (a) the association between cannabis use and psychosis is mediated in some way
by a vulnerability to psychosis ; and (b) whether ‘common causes ’ explain the association. They were
able to demonstrate that vulnerability to psychosis does explain some of the association; and that
common causes do account for some of the association. Nevertheless, a significant association
remained between cannabis dependence and later development of psychotic symptoms – an approx-
imate doubling of risk.

While these studies provide evidence regarding the nature of temporal associations, one of the
limitations of longitudinal studies is the relative lack of exactitude in the timing of the variables of
interest. In most of the studies, cannabis use is measured in the past year, as are psychotic symptoms.
The paper by Verdoux and colleagues provides a unique piece of evidence in that the time periods
measured were several hours, and the association between cannabis use and psychotic symptoms
could be assessed in a fairly exact manner. They also found that : cannabis use and psychotic
symptoms were associated; that this association remained after adjusting for other drug use, age
and gender; and that the risk was higher among those who were vulnerable to psychosis (Verdoux
et al. 2003).

WHERE DO WE GO FROM HERE?

Further longitudinal studies are desirable to examine the associations between cannabis use and
psychosis among cohorts followed up over considerable periods of time, and for whom there
are considerable data on the social and environmental factors. There is also a need to examine
whether genetic factors explain the association; behavioural genetic research could examine this
possibility.

Given that it increasingly appears that cannabis use may worsen the clinical outcome for persons
with psychosis, future research is required to examine this issue, especially prospective studies that
examine the effect of changes in cannabis use upon the outcome of psychosis. The effect of treatment
for cannabis use upon outcome for psychosis also needs to be evaluated.

Regardless of the effect of cannabis upon psychosis, there is a need for effective treatments for
problematic substance use among persons with psychosis. There is currently a lack of well-controlled
evaluations of treatments for problematical substance use in this population (Bellack & Gearon,
1998;Drake et al. 1998a ; Kavanagh et al. 1998). Reviews have suggested that simply treating persons
with psychosis in existing substance abuse treatment services was not effective (Drake et al. 1998b).
However, there has been encouraging evidence for the effectiveness of skills training and intensive
casemanagement (Drake et al. 1998b ; Bennett et al. 2001). Further controlled evaluations are needed
to see if behavioural interventions are effective for this group. In general, it may be wise to consider a
combination of integrated interventions, as opposed to discrete components.

CONCLUSIONS

The research in this issue of Psychological Medicine is consistent with evidence that is increasingly
suggesting that cannabis use may place persons who are vulnerable to developing psychotic symp-
toms at particular risk of developing such symptoms, and perhaps of developing lasting psychotic
disorders. Future work could aim to characterize the nature of such vulnerabilities. It must be
noted that given the increases in cannabis use that have occurred over the past few decades, and
the lack of a corresponding increase in rates of psychosis, a strong causal relationship (in which
cannabis use caused cases of psychosis that would not otherwise have occurred) does not appear
to exist (Degenhardt et al. 2001). Regardless of the reasons for the association, research into
treatment approaches for persons with both problematical cannabis use and psychosis would be of
great use.

LOU I SA DEGENHARDT
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