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ABSTRACT – Background and Objectives: While several studies have indicated a link be-
tween illicit drug use and the development of psychosis, the confounding role of pre-ex-
isting psychiatric illness is unclear. This study controls for this factor to a greater extent
than has hitherto been possible, using a retrospective observational matched-cohort design
controlling for age, gender, socioeconomic status and prior psychiatric illness.

Methods: 592 cases (diagnosed with drug misuse/dependence) and 592 controls (no
recorded history of drug misuse/dependence) were drawn from all patients aged 16-44 in
183 practices within the General Practice Research Database (UK). On study entry, cases
and controls had never had a psychiatric diagnosis since registering with their practice.
The average look-back period was 17.7 years. The main outcome measure was diagnosis
of psychosis (including schizophrenia) from study entry onwards.

Results: Patients with a drug misuse/dependence diagnosis are significantly more likely
to be diagnosed with psychosis than those with no drug misuse/dependence history (RR =
2.10, 95% C.I. = 1.23-3.59) with the relative risk increasing as the definition of psychosis
gets narrower.
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Introduction

The role of drug misuse as a cause of psy-
chiatric illness has been highlighted as a key
consideration in policy concerning the clas-
sification of illegal drugs1. Much of the re-
search on this topic focuses specifically on
the risk of developing psychosis as a result of
drug misuse, most notably cannabis. While
there is still considerable debate on this is-
sue2,3, a recent editorial cites several studies
indicating that “regular use of cannabis is
associated with an increased risk of psychotic
symptoms and disorders in the general pop-
ulation”4. The editorial also casts doubt on
the hypothesis that this could be due to un-
controlled confounding as a result of prior
psychiatric illness and suggests that the onus
is on those who advocate confounding to
provide evidence to support this hypothesis.

Some studies have also estimated the pop-
ulation attributable risk (PAR), which is an es-
timate of the proportion of schizophrenia/psy-
chosis that may be attributable to cannabis
use. In reviewing these estimates, McLaren et
al.5 conclude that 8-13% represents a conser-
vative estimate for the PAR. In other words, 8-
13% of psychosis could be prevented if no-
one used cannabis. Another study states that
25% of incident schizophrenia cases in 2010
in the UK may be caused by cannabis use6.

There are no precise estimates for the pro-
portion of psychosis that may be attributable
to other substances, although one review con-
cluded that cocaine, amphetamines, and al-
cohol use are associated with an increased risk
of psychosis7. However despite reports of a
substantial rise in cannabis use in the 1980s
and 1990s6, the incidence and prevalence of
psychosis did not increase over the 1996-
2005 study period in the UK8,9. Studies of
psychotic outcomes relative to cannabis10,11 or
other drug use, e.g. amphetamines, cocaine or
heroin12,13 have tended to define drug use per
se as the exposure, rather than problematic use
or dependence. Research indicates that there
is a dose effect for cannabis, i.e. regular or
heavy cannabis use is more strongly associ-
ated with incident psychosis4. However, the
risk of confounding is possibly more pro-
nounced, as very often these cases present
later in their drug using career when it is
harder to establish whether there has been
pre-existing psychiatric illness. A stronger
test of the hypothesised link between drug
misuse/dependence and psychotic illness
could focus on consultation data in health
care systems where precise dates of diag-
nosed drug misuse/dependence and psychi-
atric illness are available.

The present study is the first to utilise con-
sultation data from primary care in a matched-
cohort design to address this question. The

Conclusions: This study has established that, when the confounding presence of previ-
ous psychiatric illness is removed, the onset of problematic substance misuse severe
enough to warrant primary care consultation is a risk factor for future onset of first-ever
psychotic illness. Thus, there is a distinct sub-group of psychotic patients among whom
drug misuse/dependence, with no prior psychiatric illness, is a risk factor for the develop-
ment of psychoses.
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study compares the incidence of psychiatric
illness following first ever diagnosis of drug
misuse/dependence with that in controls with
no history of drug misuse. There are three
main strengths to this design. First, matching
cases and controls on age, gender and prac-
tice to control for socio-demographic effects.
Second, ensuring that both cases and controls
were registered for at least 5 years and had no
psychiatric diagnoses prior to the point of
study entry provides a more accurate measure
of incidence, and avoids potential bias from
cases already having a psychiatric illness be-
fore their incident drug misuse/dependence
diagnosis. Thirdly, since almost all psychi-
atric illness in the UK, apart from emergency
admissions for acute psychosis, are referred
to psychiatrists from general practice, a past
history of psychiatric illness, especially mi-
nor illness, is much more likely to be com-
pletely recorded in general practice records
than in any other source of data. Although
GP-diagnosed drug misuse/dependence is
certainly an under-representation of illicit
drug use in the general population as a whole,
data from general practice provide a rela-
tively clean epidemiological measure of drug
misuse, “problematic” enough to be diag-
nosed by the GP14.

Methods

Sample

The data for this study come from the Gen-
eral Practice Research Database (GPRD).
The GPRD is owned by the Medicines and
Healthcare Products Regulatory Agency
(MHRA). The data were obtained under a li-
cense from the Medical Research Council.
The study cohort comprises all patients aged
16-44 in 183 GPRD practices. These prac-
tices continuously submitted data from 1996

to 2005. The practices are drawn from the 9
National Health Service (NHS) Regional Of-
fice areas for England, plus Scotland, Wales
and Northern Ireland.

Cases were defined as patients with a di-
agnosis or treatment of drug misuse/depen-
dence occurring anywhere in their records be-
fore 31/12/2005. The point of study entry
was defined as the date of their first ever (i.e.
incident) drug misuse/dependence diagno-
sis. Cases had to be free of any psychiatric
event prior to the incident diagnosis. Thus at
study entry, cases had never had a drug mis-
use/dependence or psychiatric diagnosis.
Drug misuse/dependence events were taken
from diagnostic and treatment (i.e. prescrip-
tion) events; relevant prescriptions were those
for opioid dependence (e.g. methadone). Psy-
chiatric events were taken from diagnoses
only. There are 241 diagnostic codes for drug
misuse/dependence disorders and 12 codes
for related prescriptions, and 1,693 codes for
psychiatric disorders, of which 595 relate to
psychoses or schizophrenia (hereafter re-
ferred to as psychoses). Eligible cases had to
be registered with a recording practice on
the database for at least 5 years prior to the
point of study entry.

Controls were defined as having no diag-
nosis of drug misuse/dependence anywhere
in their medical records. These were matched
to cases by gender, year of birth and practice.
For each control, the point of study entry
was defined as the date of the incident drug
event for their corresponding matched case.
They had to be free of any psychiatric event
prior to the point of study entry. Eligible con-
trols had to be registered for at least 5 years
prior to the point of study entry.

These selection criteria resulted in a final
number of 592 cases of GP-recorded drug
misuse/dependence, who had at least 5 years
free of GP-recorded psychiatric illness and



drug misuse/dependence prior to the inci-
dent drug misuse/dependence diagnosis.
These were matched by age, gender and prac-
tice to 592 controls. Controls were registered
for at least 5 years with no record of drug
misuse/dependence at any point, and no
recorded psychiatric illness prior to the date
of the incident substance misuse event in
their matched case.

Hierarchical psychosis
analysis

Coding of psychoses diagnoses

39 codes were used within the sample of 592
cases and their matched controls to record psy-
choses. The 39 codes were shown to a panel of
five clinicians and general practitioners, with
the following statements (to be marked “yes”
or “no” for each code): statement A “You might
use this code for psychosis” and statement B
“Most patients with this code will have had
psychosis”. Based on the responses, and fol-
lowing discussion with additional expert and
GP opinion, three codes were removed and
the remaining 36 codes grouped into the fol-
lowing hierarchy for analysis:

1. Symptoms/diagnoses which may be ap-
plied to individuals with psychosis, ex-
cluding those specific to senile/prese-
nile dementia (36 codes);

2. Excludes all depression-related diag-
noses without mention of a psychotic
element (24 codes);

3. Further excludes depression-related di-
agnoses with a psychotic element (21
codes);

4. Further excludes all remaining am-
biguous codes, i.e. those representing
symptoms/diagnoses which can on oc-

casion indicate psychosis but where
majority opinion was that on most oc-
casions they will not do so. This final
list therefore comprised symptoms/di-
agnoses that would, in most cases, def-
initely correspond to a diagnosis of psy-
chosis (15 codes).

Analysis

The relative risk for developing psychoses
among cases and controls was computed us-
ing SPSS 17. Population Attributable Risk
(PAR) was calculated using the formula de-
veloped by Levin for cohort studies15. PAR
may be thought of as the decrease in GP
recorded psychoses if GP recorded drug mis-
use/dependence were eliminated from the
whole population15.

Results

At study entry, cases and controls had been
registered for an average of 17.0 and 18.5
years respectively. During this period cases
and controls were free from drug misuse/de-
pendence & psychiatric diagnoses. The av-
erage age of cases and controls at the point of
study entry was 29 years.

Cases were significantly more likely to
progress to psychoses (level 1) than controls
(see table 1). The relative risk was higher for
psychoses levels 2/3 compared to level 1 and
for level 4 compared to the other levels. How-
ever, these results did not attain statistical sig-
nificance for psychoses levels 2-4 (see table 1).

Based on the relative risk of psychoses
and the rate of diagnosed drug misuse/de-
pendence observed in a previous study using
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the same database14, the Population Attribut-
able Risk (PAR) is shown in table 2. Model
1, is based on a diagnosis rate of drug/misuse
dependence without prior psychiatric illness
of 0.15%. Model 2 is based on the diagnosis
rate for all patients diagnosed with drug/mis-
use dependence (irrespective of whether they
have had previous psychiatric illness). Model
3 is based on self-reported class A drug use
in the last month in the general population,
while Model 4 is based on self-reported
cannabis use in the last month in the general
population.

According to model 1 (where the propor-
tion of the population that has the risk char-
acteristic is 0.15%), the PAR is 0.16%. In
other words, less than 1% of psychosis would
be prevented if there was no exposure to this
form of risk (i.e. GP-recorded drug/misuse
dependence without prior psychiatric illness).
In fact, the majority of incident cases of
drug/misuse dependence in this UK GP data-
base have prior psychiatric illness. Table 2
shows this result alongside other drug use
scenarios including any cannabis use in the
last month.
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Table 1
Relative risk for psychiatric illness and psychosis/schizophrenia among drug misuse/dependence cases
and controls

Psychoses Level 1 Psychoses Level 2 Psychoses Level 3 Psychoses Level 4

Cases (N = 592) 40 (7%) 10 (2%) 9 (2%) 6 (1%)

Controls (N = 592) 19 (3%) 3 (1%) 3 (1%) 0 (0%)

Relative Risk 2.10 3.33 3.0 6.0*

95% C.I. for Relative Risk 1.23-3.59 0.92-12.05 0.82-11.02 0.72-49.68

* No controls were observed with hierarchical psychosis stage 4; in order to carry out statistical analysis,
N = 1 was inserted.

Table 2
Population Attributable Risk for psychosis/schizophrenia among drug misuse/dependence cases
and controls

Population Attributable Risk %

Exposure Psychoses Psychoses Psychoses Psychoses
Level 1 Level 2 Level 3 Level 4

Model 1: 5 year prevalence GPRD (diagnosis
drug misuse/dependence) excluding prior 0.16% 0.35% 0.30% 0.74%
psychiatric = 0.15 per 100 registered patients

Model 2: 5 year prevalence GPRD (diagnosis
drug misuse/dependence) = 0.4 per 100 0.44% 0.92% 0.79% 1.96%
registered patients

Model 3: British Crime Survey (class A drug
use in last month) = 1.5 per 100 population 1.62% 3.38% 2.91% 6.98%
aged 16-59

Model 4: British Crime Survey (Cannabis use
in last month) = 5.6 per 100 5.80% 11.54% 10.07% 21.88%
population aged 16-59



Discussion

Our study has clearly established that, when
the confounding presence of previous psy-
chiatric illness is removed, the onset of prob-
lematic substance misuse severe enough to
warrant primary care consultation is a risk
factor for future onset of first-ever psychotic
illness. However, this relationship would only
explain a small proportion of all psychosis
that occurs in persons who have substance
misuse, and more research is needed to dis-
entangle the pathways of risk in persons who
constitute the majority of those developing
psychosis in the presence of substance mis-
use who have a previous history of psychi-
atric illness and have not consulted health
care about their substance misuse.

The matched-cohort design controls for
the effects of age, gender and socioeconomic
status, and the exclusion of patients with
prior psychiatric diagnoses means that we
have a relatively clean measure of the inci-
dence of psychiatric illness within the study
sample. While other studies have attempted
to control for prior psychoses, this study con-
trolled for any prior psychiatric diagnoses. At
study entry, cases had been registered for an
average of 17 years and during this time had
never been diagnosed with any form of psy-
chiatric illness or drug misuse/dependence.

It is nevertheless necessary to address lim-
itations of general practice data in estimating
risks in relation to drug misuse, and empha-
sise the point that these findings relate to a
specific population, i.e. patients with GP-di-
agnosed drug misuse. In other words, only
those with a problem severe enough to be
consulting their GP (e.g. addiction, or re-
ceiving methadone) will be recorded. Simi-
larly, controls are defined only as those with-
out a diagnosis of drug misuse; this does not
necessarily mean that they have never used
drugs. Thus the findings only provide a mea-

sure of the risk for psychiatric illness with
drug misuse/dependence on a level problem-
atic enough to consult the GP; they cannot be
used to draw conclusions concerning the risk
among the general population, or with more
“casual” drug use. Most of the drug mis-
use/dependence diagnoses on the GPRD are
not for specific drugs, but for “drug abuse” or
“drug addiction”, therefore it is not possible
to stratify our analysis by the type of drug in-
volved (e.g. cannabis or amphetamines). In
addition, the database contains no informa-
tion about the precise nature and extent of
problematic drug use. Another issue is the
dropout rate from the study. By the end of
2005, 15.2% of cases and 4.3% of controls
left the database before the end of 2005 with-
out a psychiatric diagnosis. 37% of censored
cases occurred within the first two years,
compared to 15% of censored controls. This
indicates that early departure was more fre-
quent and more rapid among the cases. This
could introduce bias if these cases are more
likely to have psychoses. Thus the relative
risk estimates may be conservative.

The key aspect of these findings relates to
the long period where cases and controls
were free of psychiatric illness. This lends a
high degree of confidence to the elevated
risk of psychiatric illness free from con-
founding by prior psychiatric illness. How-
ever this risk must be seen in the context of
the risk exposure captured in this study. This
risk is diagnosed drug misuse/dependence,
the vast majority of which relates to opiate
use rather than cannabis use. The 5 year rate
of diagnosed drug misuse/dependence in
GPRD is 0.4%. It should be emphasised that
the results of this study relate solely to a
group of cases with no recorded previous di-
agnosis of psychiatric illness. An earlier
analysis using the same database found that
where patients have both psychosis and sub-
stance abuse diagnosis, the former occurs
first in 60% of cases17.
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This study found indications that the more
“severe” the classification of psychosis, the
greater the relative risk among drug mis-
users, and the greater the proportion of psy-
chosis cases that can be potentially attrib-
uted to drug misuse/dependence. However, as
noted above, these findings did not attain sta-
tistical significance and future work could
focus on this issue. In conclusion, the main
strength of this study lies in its methodolog-
ical rigour. All participants were free from di-
agnosed psychiatric illness for a long period
of time at the point of study entry. Thus the
results indicating elevated risk of psychoses
are likely to be robust with regard to the con-
founding influence of earlier psychiatric ill-
ness. 7% of patients presenting with proble -
matic drug use, and no prior psychiatric illness,
are likely to progress to psychoses-level 1 and
1% to psychoses-level 4. This study has clar-
ified the role of drug misuse/dependence in
psychoses/schizophrenia by confirming that
there is a relationship, independent of prior
psychiatric illness. While the majority of psy-
choses are predated by psychiatric illness,
there is a distinct group among whom drug
misuse/dependence, with no prior psychi-
atric illness, is a risk factor for the develop-
ment of psychoses.

These findings have clinical implications
for the treatment of drug misusers. The data
support the view that mental health issues are
a key factor in assessing drug-related harm18

and the specific needs of this particular pop-
ulation need to be taken into account in the
planning of treatment services. Moreover,
the fact that these individuals are also more
likely to leave their practice after short peri-
ods possibly reflects the chaotic nature of
their condition; given that this may make
them more difficult to engage in and subse-
quently retain in treatment, it is likely to im-
pact upon the effectiveness of such services.
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