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ABSTRACT

Background. There is evidence that cannabis use might be relevant to the aetiology of schizo-
phrenia. We aimed to measure any change in cannabis use over time in those first presenting with
schizophrenia in South-East London from 1965 to 1999, and compare this with change in use in
those presenting with non-psychotic psychiatric disorders.

Method. The rate of cannabis use in the year prior to first ever presentation was measured over
seven time periods. Logistic regression modelling was used to determine (a) whether cannabis use
changed over time, after controlling for age, sex and ethnicity, and (b) whether there was an inter-
action between diagnosis and time.

Results. Cannabis use increased over time in both the schizophrenia group [odds ratio per time
period (OR) 2.03, 95% confidence interval (CI) 1.74–2.38, p<0.0001] and the non-psychotic dis-
orders group (OR 1.24, 95% CI 1.05–1.47, p=0.012), after controlling for age, sex and ethnicity.
However, the effect of time was significantly greater in the schizophrenia group than in the non-
schizophrenia group ( x2=17, p<0.0001).

Conclusion. Cannabis use in the year prior to presentation with schizophrenia increased markedly
between 1965 and 1999, and disproportionately so compared to increase in cannabis use in other
psychiatric disorders.

INTRODUCTION

There is considerable interest in the role of
cannabis as an aetiological factor in the devel-
opment of schizophrenia and other psychoses
(Arseneault et al. 2004; Smit et al. 2004). Several
cross-sectional studies have shown high rates of
cannabis use among people with psychosis in
both patient populations (Grech et al. 2005) and
general population surveys (Johns et al. 2004).
The strongest evidence for causality comes
from cohort studies that have shown that
cannabis use is associated with increased odds

(2 to 3) of subsequently developing schizo-
phrenia (Andreasson et al. 1987; Arseneault
et al. 2002; Van Os et al. 2002; Zammit et al.
2002; Fergusson et al. 2005; Henquet et al.
2005a). We previously demonstrated a con-
siderable increase in the incidence of schizo-
phrenia in South-East London over the past 35
years (Boydell et al. 2003). The rise was most
notable in people under 35 years, and occurred
mostly in the 1980s and 1990s. We wanted to
determine whether part of this increase might be
related to cannabis use. We therefore tested the
hypothesis that the rate of cannabis use had in-
creased among people presenting with schizo-
phrenia. To control for period effects, we also
examined whether any increase found was
greater than any increase noted in people
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presenting to the same services with non-
psychotic disorders.

METHOD

This study was carried out using cases of
schizophrenia from the Camberwell Psychosis
Database, which has been compiled over the
past four decades (Castle et al. 1991; Allardyce
et al. 2000, 2001; Boydell et al. 2001, 2003), and
an equivalent comparison group of cases with
other (non-psychotic) psychiatric disorders.

Sample

We collected clinical and demographic data on
all people aged over 16 years from the geo-
graphically defined area of Camberwell in South
London, who presented to psychiatric services
with any possible psychotic illness between 1965
and 1999. This 35-year period was broken down
into seven 5-year periods (1965/69=1, 1970/
74=2, 1975/79=3, 1980/84=4, 1985/89=5,
1990/94=6, 1995/99=7). Cases were initially
identified using the Camberwell Case Register
(Wing & Hailey, 1972) and then psychiatric
hospital computer records (from 1984) and
searching all case records from the area to
identify those not admitted or missed from the
register or computer record. The methodology
is more fully described in previous publications
(Castle et al. 1998; Allardyce et al. 2001;
Boydell et al. 2001, 2003).

Diagnosis, and measurement of cannabis use

All patients’ records were checked to ensure that
they were true incident cases (i.e. had not pres-
ented with, or had prior psychiatric treatment
for, psychosis), and then were rated using the
Operational Criteria (OPCRIT) checklist (for
further details including evidence of inter-rater
reliability, see Castle et al. 1991, 1998; Van Os
et al. 1996; Allardyce et al. 2001; Boydell et al.
2001, 2003). The OPCRIT checklist includes
clear definitions of most symptoms and signs
and their duration seen in mood disorders
and psychosis, which are then used to generate
diagnoses using a computer program (further
description of OPCRIT including a discussion
of reliability and validity can be found in
McGuffin et al. 1991). We used Research
Diagnostic Criteria (RDC; Spitzer et al. 1978)
as these criteria have been incorporated in the

OPCRIT system from the beginning, thus
avoiding difficulties with the changes between
different versions of DSM and ICD. Within
the RDC we chose the narrow definition of
schizophrenia (see Appendix for description;
McGuffin et al. 1984) as this enabled us to avoid
including drug-induced psychoses (brief psy-
chotic reactions to intoxication). Cannabis use
in the year prior to presentation was rated from
the case-notes as either used, not used, or not
known. This was based on self-report and urine
drug screening so that if either was positive for
cannabis the item was rated as ‘used’. The case-
notes all came from the Maudsley Hospital and
its associated hospitals, and follow a standard-
ized format including a section on drug use.
This item was rated by J.B. and N.K. yielding
inter-rater reliability, expressed as a k statistic
of 0.81, based on a random sample of 50.

The comparison group

A comparison group from the same area, pres-
enting to the same services, was identified by
randomly selecting case records, in such a way
that each set of records had an equal chance of
being selected, of people aged 16 years and over
who first presented in each of the seven time
periods but received non-psychotic psychiatric
diagnoses. People with organic disorders (such
as dementia), other psychoses (such as bipolar
disorder) or a primary diagnosis of substance
abuse were excluded. The diagnosis was the
clinical diagnosis and included a range of diag-
noses such as anxiety, depressive and person-
ality disorders. Cannabis use was rated in the
same way as for the schizophrenia cases by the
same researchers.

Statistical analyses

Cannabis use was modelled by logistic re-
gression analysis using STATA version 8 (Stata
Corporation, 2002), with diagnostic status and
time period as the main explanatory variables.
Confounders included in the models were age at
onset (in 10-year age bands), sex and ethnicity.
(For a description of how ethnicity was ident-
ified and classified, see Boydell et al. 2001.) For
this analysis, it was necessary to combine Black
African, Black Other and African Caribbean
people as one group, White British and
White Other as another. Explanatory variables
were tested using the likelihood ratio test to
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determine whether they improved the model.
Preliminary analysis suggested a fivefold in-
crease in cannabis use between the first and
the last two time periods among the schizo-
phrenia group. To assess whether any increase
in cannabis use was different for the two diag-
nostic groups, a timerdiagnosis interaction
was fitted, testing the following simplified
model : cannabis use=time+diagnostic group+
(timerdiagnosis), adjusting for the effects of
age, gender and ethnicity.

RESULTS

According to the OPCRIT computer program, a
total of 609 cases met the RDC for narrowly
defined schizophrenia. Twenty-two cases had
missing information on cannabis use and these
were not included in the analysis. There were
410 cases in the non-psychotic comparison
group. The mean age for the schizophrenia
group was 35.5 (S.D.=18.5) years, and for the
control group 36.1 (S.D.=14) years. The schizo-
phrenia group was 54% male and 46% female,
and the control group was 48% male and 52%
female. The numbers in each time period and
the percentage who had used cannabis in the
year prior to presentation are shown in Table 1.
Logistic regression modelling revealed that
cannabis use increased over time in both the
schizophrenia group [odds ratio per time period
(OR) 2.03, 95% confidence interval (CI)
1.74–2.38 p<0.0001] and the non-psychotic
disorders group (OR 1.24, 95% CI 1.05–1.47,
p=0.012) after controlling for age, sex and eth-
nicity. There was a highly statistically significant

interaction between diagnosis (of schizophrenia)
and time, indicating that the effect of time was
significantly greater in the schizophrenia than
in the non-psychotic disorders group (x2=17,
p<0.0001).

In the full model including the timerdiag-
nosis interaction and the confounders, the odds
of cannabis use were lower in older people
(OR 0.94, 95% CI 0.93–0.96, p<0.0001 with
increasing age) and in women (OR 0.34, 95%
CI 0.23–0.5, p<0.0001 for women). There was
no significant effect of ethnicity on cannabis use
after controlling for age, sex, diagnosis, time
and the diagnosisrtime interaction (Table 2).

DISCUSSION

We found that cannabis use in the year prior to
presentation to the psychiatric services in South-
East London increased between 1965 and 1999
in both patients with schizophrenia and those

Table 2. Change in cannabis use over time in
schizophrenia and other disorders: odds ratios
(ORs) and 95% confidence intervals (CIs) from
logistic regression

Explanatory variable OR (95% CI) p

Diagnostic group at baseline
(i.e. earliest time period)

0.13 (0.04–0.46) 0.001

Time 1.23 (1.04–1.45) 0.014
Diagnostic grouprtime
(i.e. interaction term)

1.62 (1.29–2.04) 0.0001

Age at onset 0.94 (0.93–0.96) 0.0001
Sex (female=1, male=0) 0.34 (0.23–0.5) 0.019

Ethnicity did not improve the model and was therefore not in-
cluded (see text for further details).

Table 1. Number and percentage of cases using cannabis in the year prior to onset by
diagnostic group and time

Time period

Schizophrenia Other diagnoses

No cannabis
use, n (%)

Cannabis
use, n (%)

Missing,
n (%)

No cannabis
use, n (%)

Cannabis
use, n (%)

Missing,
n (%)

1 (1965–1969) 58 (95) 3 (5) 0 (0) 53 (88) 5 (8) 2 (3)
2 (1970–1974) 64 (95) 3 (5) 0 (0) 43 (86) 3 (6) 4 (8)
3 (1975–1979) 69 (96) 3 (4) 0 (0) 50 (83) 7 (12) 3 (5)
4 (1980–1984) 63 (85) 8 (11) 3 (4) 53 (88) 6 (10) 1 (2)
5 (1985–1989) 61 (69) 26 (29) 2 (2) 53 (88) 6 (10) 1 (2)
6 (1990–1994) 85 (67) 37 (29) 5 (4) 51 (85) 9 (15) 0 (0)
7 (1995–1999) 48 (40) 59 (50) 12 (10) 47 (78) 13 (22) 0 (0)

Total 448 (74) 139 (23) 22 (4) 350 (85) 49 (12) 11 (3)

‘Missing’ refers to information on cannabis use, these cases were not included in the analysis.
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with non-psychotic disorders. However, the
increase in the former group was much greater
than in the latter even after we controlled for
age, sex and ethnicity. These findings are
compatible with growing evidence that cannabis
use is a contributory cause of schizophrenia, as
evidenced by recent reviews and meta-analyses
of epidemiological data (Arseneault et al. 2004;
Henquet et al. 2005b ; Semple et al. 2005).

The use of another patient group as a control
group has limitations, notably whether aspects
of their illness might have biased their exposure.
For example, it is possible that non-psychotic
psychiatric patients might have used less can-
nabis than the general population and might
not have increased their use over time, thus
accounting for the divergence of the rates of
use between psychotic and non-psychotic cases.
This seems unlikely as several studies have re-
ported an association between cannabis use and
anxiety and depression (Degenhardt et al. 2004).
As far as we can ascertain, no studies of can-
nabis use over time (spanning 1965–1999) have
been carried out in South-East London or a
comparable area. Four national surveys (British
Crime Survey, 1992, 1994, 1996 and 1998) that
asked individuals about their cannabis use in the
past year are relevant to time periods 6 and 7 in
this study. The data are not directly comparable
because of the difference in geographical cover-
age, and furthermore, the 1992 survey is not
considered comparable with the later ones as
the methodology changed. Nevertheless, these
surveys found that rates of cannabis use in the
past year in the general population (age 16 to
59) increased from 5% in 1992 to 9% in 1998
although these rates were probably higher in
urban areas, consistent with the findings in our
non-psychotic group. We were only able to
classify cannabis use as present or absent as data
regarding age at first use or intensity of use was
not recorded in a consistent or standardized way.

The possible impact of increasing population
use of cannabis on the incidence of psychosis is an
important consideration. One study addressed
this indirectly and suggested there would be no
impact on incidence (Degenhardt et al. 2003).
However, this study included the premise that
incidence had not increased and did not measure
incidence of psychosis in the area studied, and
therefore could not reach a conclusion that in-
cidence would increase. In the past century there

were a number of suggestions that incidence of
schizophrenia was decreasing, although these
studies were mostly carried out before the in-
crease in cannabis use and in times of great
service change (Munk-Jorgensen, 1995). It may
also be (although this is speculative) that ‘use’
in our study is a proxy for early use and that it is
early use that leads to increasing incidence.

One possible explanation for our findings is
that of reverse causality, that is those developing
schizophrenia or its prodromal state are more
likely to use cannabis, perhaps to relieve their
symptoms. However, this possibility has been
much researched in studies examining a possible
aetiological role for cannabis in psychosis and
has generally been dismissed as unlikely. For
example, Fergusson et al. (2005) used structural
equation modelling in a cohort study to examine
whether having psychotic symptoms increased
cannabis consumption. They concluded that the
effect of psychotic symptoms was negative, and
‘ if anything the development of these symptoms
may have inhibited rather than encouraged
cannabis use’.

Other methodological issues need to be ad-
dressed. The categorization of cannabis use was
based on responses to routine clinical question-
ing and routine urine drug screening recorded
in case-notes. This is therefore vulnerable to
information bias. If the doctors were more per-
sistent when questioning a psychotic person and
more likely to request a urine drug screen then
they would have been more likely to identify
cannabis use. Recall bias, whereby people with
psychosis or in the later time periods might be
more likely to remember or admit to cannabis
use, is also possible. These possible biases are,
however, unlikely to account for the scale of the
fivefold increase over time that we found in the
schizophrenia group or the divergence between
the groups over time.

Selection bias is unlikely to have had an effect
in this study as all psychiatric contacts from a
defined area were included and it is thought that
almost everyone with schizophrenia in the UK
comes into contact with psychiatric services
(Prince & Phelan, 1994). Diagnostic error with
drug-induced psychosis being misdiagnosed as
schizophrenia is also unlikely as the use of a
narrow definition of schizophrenia should have
excluded cases who only had a brief psychotic
reaction to cannabis.
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Several potential confounders could have
accounted for our findings but we were able to
control for the most important, including age,
sex and ethnicity. Other possible confounders
would be any factors that have changed over
time and are associated with both cannabis
use and schizophrenia, for example other
drug use/urbanicity; however, these are unlikely
to have increased to the same extent. Social
change might also be associated with increased
cannabis use and serious mental illness.

This study did not have an experimental de-
sign and therefore cannot prove causality but it
does add to the evidence. It is also limited to one
geographical area. The strength of the study is
that it used a large, and possibly unique, com-
prehensive dataset of all cases of a relatively rare
disorder to describe changes over time in
a defined area and to identify a suitable com-
parison group.

Summary of findings

We have demonstrated a large and dispro-
portionate increase in cannabis use in the year
prior to first presentation with narrowly defined
schizophrenia, in South-East London between
the years 1965 and 1999. We found a smaller
increase in people from the same area presenting
with non-psychotic psychiatric disorders. The
differential increase remained after adjusting for
age at onset, sex and ethnicity.

CONCLUSION

Our findings are compatible with evidence from
other studies that cannabis use might have an
aetiological role in the development of schizo-
phrenia, and it is plausible that its increased
consumption or earlier consumption might
account for some of the increase in the incidence
of schizophrenia that we reported previously in
South-East London. (Boydell et al. 2003).

APPENDIX

OPCRIT checklist items used to establish a diag-
nosis of research diagnostic criteria using a
‘narrow definition of schizophrenia’ (McGuffin
et al. 1984)

’ Illness duration of at least 2 weeks.
’ Affective symptoms must not be prominent.

’ Two of catatonia (speech incoherent, formal
thought disorder), (well-organized delusional
system, grandiose delusions, delusions of
influence), (bizarre delusions, widespread de-
lusions, delusions of passivity), delusions with
hallucinations lasting aweek ormore (thought
insertion, thought withdrawal, thought broad-
cast), abusive/accusatory/persecutory voices,
other non-affective auditory hallucinations
where one or more of the items in parentheses
scores 1.
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