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population control sample; use the data for pattern of
cannabis use to develop a cannabis exposure measure
that accurately estimates the risk of psychotic disorders;
and calculate the proportion of cases of psychosis in our
study area attributable to use of cannabis, particularly
high-potency cannabis, if we assumed causality.

Methods

Study design and participants

Statistical analysis

As part of the GAP study,8 we did a case-control study at
the inpatient units of the South London and Maudsley
(SLaM) NHS Foundation Trust. We approached all patients
aged 18–65 years who presented with first-episode
psychosis. We invited patients to participate if they met the
International Classification of Diseases 10 criteria for a
diagnosis of non-affective (F20–F29) or affective (F30–F33)
psychosis, validated by administration of the Schedules for
Clinical Assessment in Neuropsychiatry (SCAN).9 We
excluded individuals who met the criteria for organic
psychosis (F09). If patients were too unwell to cooperate,
we re-contacted them after the start of treatment.
We recruited controls using internet and newspaper
advertisements and by distributing leaflets at train stations,
shops, and job centres. None of the advertising material
mentioned cannabis or illicit drug use. Volunteers were
administered the Psychosis Screening Questionnaire10 and
were excluded if they met the criteria for a psychotic disorder
or if they reported a previous diagnosis of psychotic illness.
This study is part of the GAP study, which was granted
ethical approval by SLaM and Institute of Psychiatry Local
Research Ethics Committee. All case and control individuals
included in the study gave written informed consent.

We analysed data using Stata 13. We used χ² tests and
t tests (or Mann-Whitney U tests) to test for associations
between potential confounding variables and between
presence of psychotic disorder and exposure to cannabis
use. We also used these tests to establish whether missing
data for the cannabis use exposure were associated with
case-control status and therefore likely to bias the results.
We used logistic regression to analyse whether
individual indicators of cannabis use (lifetime use, age at
first use, duration and frequency of use, and most used
type of cannabis) improved estimation of the likelihood
of psychotic disorders (ie, case status), in comparisons of
cannabis users with non-users.
We used the punafcc command in Stata 13 to estimate
the population attributable fraction (PAF), with confidence
intervals, for each cannabis use variable. The PAF
measures the population effect of an exposure by providing
an estimate of the proportion of disorder that would be
prevented if the exposure were removed. However,
causality does not have to be proven before the PAF can be
estimated, and this causation is not usually established
when PAFs are estimated (indeed no single study could
ever prove causation). Because the same proportion of
disorder attributable to a specific risk factor can also be
attributable to other factors with which the specific risk
factor might interact, PAFs for multiple risk factors can
add up to more than 100%. Furthermore, the PAF depends
on both the prevalence of exposure (ie, measures of
cannabis use) in cases and the odds ratio (OR) for the
exposure, such that a risk factor with a modest OR can
have a major population effect if the factor is common.

Procedures

See Online for appendix
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seven-item composite cannabis exposure measure derived
from the lifetime frequency of use and the most used type
(none scores 0, hash less than once per week every week
scores 1, hash at weekends scores 2, hash every day
scores 3, skunk less than once per week scores 4, skunk at
weekends scores 5, skunk every day scores 6) to investigate
which patterns of use conferred the greatest risk.

We obtained sociodemographic data using the Medical
Research Council Schedule.11 From March, 2006, we took
a more detailed history of cannabis use by adding the
Cannabis Experience Questionnaire modified version
(CEQmv) to the assessment.8,12 From the CEQmv, we derived
information on history of use of tobacco, alcohol, other
recreational drugs, and detailed information on cannabis
use (age at first use, duration of use, frequency of use,
type used).
Measures of cannabis use relevant to the analysis were:
lifetime history of cannabis use—ie, had the individual
ever used cannabis at any point in their life (no scores 0,
yes scores 1); lifetime frequency of cannabis use—ie, the
frequency that characterised the individual’s most
consistent pattern of use (none scores 0, less than once per
week every week scores 1, at weekends scores 2, every day
scores 3); and type of cannabis used—ie, the type most
used by the subject (none scores 0, low potency [hash-type]
scores 1, high potency [skunk-type] scores 2). This variable
was grouped in accordance with the characteristics of the
cannabis samples seized by the Metropolitan Police in
London, as reported by Potter and colleagues13 and the
Home Office study (appendix).14 Finally, we used a

Role of the funding source
All funders contributed to data collection by providing
the salaries of the research workers collecting the data.
The funders of the study had no role in study design,
data analysis, data interpretation, or writing of the report.
All authors had full access to all the data in the study and
had final responsibility for the decision to submit for
publication.

Results
Between May 1, 2005, and May 31, 2011, we approached
606 patients with first-episode psychosis. Of these
606 patients, 145 (24%) refused to participate. Thus, we
recruited 461 patients with first-episode psychosis. Patients
who refused to participate were more likely to be men
(p<0·004) and of Black Caribbean and Black African ethnic
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Panel: Research in context
Systematic review
We searched PubMed for studies that estimated the effect of cannabis use on the
number of new cases of psychosis arising in specific populations, using both the terms
“population attributable fraction”, and “number needed to treat”. We also searched for
studies that investigated the association between the “high potency and/or skunk”
type of cannabis and psychosis. We included all studies available on PubMed until
Sept 31, 2014. We identified three studies,7,8.16 all of which met our inclusion criteria.
Interpretation
The association between cannabis use and increased risk of developing schizophrenia-like
psychosis has been consistently reported by prospective epidemiological studies.2,3 Our
previous study was the first to show that use of high-potency (skunk-like) cannabis carries
the highest risk for psychotic disorders.8 In the present larger sample analysis, we replicated
our previous report and showed that the highest probability to suffer a psychotic disorder is
in those who are daily users of high potency cannabis. Indeed, skunk use appears to
contribute to 24% of cases of first episode psychosis in south London. Our findings show the
importance of raising awareness among young people of the risks associated with the use of
high-potency cannabis. The need for such public education is emphasised by the worldwide
trend of liberalisation of the legal constraints on cannabis and the fact that high potency
varieties are becoming much more widely available. Finally, in both primary care and mental
health services, a simple yes-or-no question of whether people use skunk might be more
useful to identify those at increased risk to develop psychosis because of their cannabis use.

trend of liberalisation of the legal constraints on the use of
cannabis further emphasises the urgent need to develop
public education to inform young people about the risks
of high-potency cannabis.
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