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Cannabis and psychosis

Arseneault et al (2004) very accurately re-
viewed recent epidemiological data and
concluded that cannabis use should now
be considered as a component cause leading
to psychosis. Yet at least two unanswered
questions remain. How can cannabis lead
to psychosis? Are some subjects specifically
vulnerable to the psychotogenic effect of
cannabis?

Several studies, including the Dunedin
study, have suggested that adolescents are
more vulnerable to cannabis (Arseneault
et al, 2004). Interestingly, the effects of can-
nabis on cognitive function also seem more
pronounced in adolescents (Ehrenreich et
al, 1999; Pope et al, 2003). This difference
might also reflect pre-existing differences in
cognitive ability between groups.

Cannabis interferes with endocannabi-
noid systems, known to be involved in
neurodevelopment. In rats, chronic canna-
binoid treatment during puberty induces
behavioural and cognitive changes that are
not found when the treatment is done in
adulthood (Schneider & Koch, 2003).

Together, these observations are com-
patible with the idea that
consumption could alter the last steps of
brain maturation, leading to cognitive dys-
function and, in turn, enhancing the risk
of psychosis. On the other hand, we

cannabis

recently suggested that genetic variants of
the cannabinoid receptor type 1 could be
associated with a specific sensitivity to can-
nabis (Krebs et al, 2002). Further studies
are now needed to identify subjects ‘highly
sensitive’ to the psychotogenic effect of
cannabis, by coupling genetic analysis and
cognitive testing to prospective follow-up.
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The February 2004 issue contained a good
review of evidence linking cannabis use
to risk for developing schizophrenia
(Arseneault et al, 2004). Three plausible
causal explanations for this association
are given. First, that cannabis and/or
related drug use is a causal factor for
schizophrenia. Second, that the altered
mental state induced by cannabis may be
mistaken for schizophrenia. Third, that
cannabis use may be increased in individ-
uals with the premorbid features of
schizophrenia. Arseneault ez al believe
that the evidence favours the first alterna-
tive, and we agree. However, we call
attention to a fourth possibility. Consider
two propositions: (a) features of schizo-
phrenia such as negative symptoms and
cognitive impairments precede the onset
of psychosis and are considered early
morbid rather than premorbid; and (b)
schizophrenia is associated with high
rates of substance misuse. The cause of
substance misuse in schizophrenia is
not known. We suggest a fourth hypothesis
to explain the cannabis/schizophrenia
association. Substance misuse may be a
morbid manifestation of some forms of
schizophrenia. Vulnerability to substance

https://doi.org/10.1192/bjp.185.4.352-b Published online by Cambridge University Press

use may be considered similar to
vulnerability to psychosis.

The data review by Arseneault et al
suggests that the cannabis/schizophrenia as-
sociation is not based on shared genetic
vulnerability. This is of interest to us in that
a rodent model of schizophrenia has been
developed by one of us (J.I.K.) based on
the application of repeated stresses to preg-
nant rats during the rat equivalent to the
second trimester of human pregnancy. The
offspring of the stressed dams, once achiev-
ing adulthood, manifest the following
schizophrenia-like behaviours: diminished
ability on a hippocampal-
dependent memory task; impaired gating

cognitive

of event-related potentials and sensory
information;  augmented
responses to psychostimulants;

behavioural
social
apathy and incompetence (Koenig et al,
2001; further details available from the
authors on request).

In addition, adult rats exposed to
stressful gestation consume alcohol in
excess compared with control animals. We
therefore raise the possibility that aspects
of the
contribute simultaneously to increased risk

non-genetic environment may
for cannabis use and increased risk for
schizophrenia diathesis.

Declaration of interest

A research contract from Novartis Pharma,
AG supported development of the rat
model.

Arseneault, L., Cannon, M., Witton, )., et al (2004)
Causal association between cannabis and psychosis:
examination of the evidence. British Journal of Psychiatry,
184, [10-117.

Koenig, ). I., Elmer, G. 1., Brady, D., et al (2001) In
utero experience reprograms the central nervous
system: a possible model for schizophrenia.
Schizophrenia Research, 49 (suppl. 1-2), 92.

J. 1. Koenig,W.T. Carpenter University of
Maryland School of Medicine, Maryland Psychiatric
Research Center, PO Box 21247, Baltimore,

MD 21228, USA

I read with great interest the article by
Arseneault et al (2004). It demonstrates
without any doubt that cannabis use in
adolescence acts as a causal risk factor for
schizophrenia in adulthood. It is, therefore,
a pity that the authors had to add the
caveat that, since not all adults with schizo-
phrenia used cannabis in adolescence and
since the majority of cannabis users do
not develop schizophrenia in adulthood,
cannabis can be neither a sufficient nor a
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necessary cause for psychosis. This formu-
lation is erroneous and was used, in exactly
the same words, many years ago when
prospective studies in the UK established
the aetiological role of tobacco in lung
cancer. In an elementary textbook on
statistics, Schwartz (1999) explains that
this error arises from the faulty use of the
term ‘cause’, which applies to the domain
of certainty, whereas in the domain of
uncertainty (i.e. of illness) the definition
of a causal factor is that it provokes an
increase in risk, as perfectly demonstrated
by the authors. One wonders why they
make this elementary error. It is unlikely
to be due to psychological resistance, as
was the case with tobacco smokers at that
time. Perhaps they believe that schizo-
phrenia (or psychosis) is a known disease
entity, as defined according to international
systems of classification (DSM-IV, ICD-
10) which, unfortunately, continue to
exclude substance use from their diagnostic
criteria.
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Child sexual abuse and substance
use disorders: role of psychiatric
comorbidity

We read with interest the paper by Spataro
et al (2004) considering associations be-
tween child sexual abuse and subsequent
psychopathology using a prospective co-
hort design. This study clearly indicates a
positive association between child sexual
abuse and a range of mental disorders,
although not substance use disorders. We
think that the authors make an important
point in their discussion that this latter
absence of an association might be at least-
partly
assessing psychiatric outcome. They imple-
mented a diagnostic hierarchy in such a
way that when substance use problems
were accompanied by other psychiatric

due to their methodology for

disorders, these comorbid conditions were
counted and not the substance use.

It is important for the reader to know
that substantial comorbidity between sub-
stance use disorders and other psychiatric

disorders is consistently reported (e.g. Kess-
ler et al, 1997a). Thus, one could suggest
that this prospective study does not demon-
strate an association between child sexual
abuse and more pure forms of substance
use disorders. This would be in line with
other findings suggesting a lack of associa-
tion between childhood trauma (including
child sexual abuse) and pure substance use
disorders, but a strong relationship between
childhood trauma and psychiatric comor-
bidity in substance use disorders (Kessler
et al, 1997b; de Graaf et al, 2002).
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Insulin-like growth factors, insulin
resistance and schizophrenia

Abel (Abel, 2004) speculates that imprint-
ing of the gene for insulin-like growth
factor-II (IGF-II) as well as other genes
may be one pathway through which
environmental
risk  of
hypothesised that factors influencing the
growth-hormone-IGF axis may contribute
to the well-recognised associations of

exposures influence the

schizophrenia. We too have

pre-adult exposures with schizophrenia
(Gunnell & Holly, 2004).

We feel that evidence for a direct role of
IGF-1 is more compelling than that for IGF-
II (whose biological functions are poorly
understood). Possible pathways for an asso-
ciation with IGF-I lie not only in its role in
neurodevelopment but also through its role
in neuroprotection following brain damage
(e.g. following birth asphyxia, head injury
or meningitis) (Gluckman et al, 1998).
Insulin-like growth factors exert powerful
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anti-apoptotic actions and low levels may
reduce the survival probability of damaged
cells. The influence of IGF-I may extend
beyond foetal life as low IGF-I is associated
with low birth weight, reduced childhood
growth and low body mass index, which
are, in turn, associated with the develop-
ment of psychosis (Wahlbeck et al, 2001;
Gunnell et al, 2003). It is therefore possible
that low IGF-I levels not only impair neuro-
development but also render individuals
more susceptible to neurodevelopmental
insults such as traumatic brain injury and
hypoxic brain damage (Gunnell & Holly,
2004).

Several lines of direct and indirect evi-
dence support a possible role of IGF-I in
the aetiology of schizophrenia (Gunnell &
Holly, 2004). Intriguing indirect evidence
for the role of IGF-I, as Abel points out,
comes from the observation that low levels
protect against a range of different cancers
(Renehan et al, 2004) and individuals with
psychosis, and their families, appear to be
at reduced risk of some malignancies. This
may well reflect shared genetic influences
on IGF levels influencing susceptibility to
both schizophrenia and cancer. Evidence
for aetiological associations of IGF-II with
cancer risk are less consistent than those
for IGF-I. A further indirect line of evidence
comes from current concern that insulin
resistance may both be more common in
people with schizophrenia and be precipi-
tated by antipsychotic medication. Prospec-
tive studies indicate that low IGF-I levels
are associated with the development of in-
sulin resistance (Sandhu et al, 2002). We
speculate that the co-occurrence of insulin
resistance and psychosis may in part arise
through the shared susceptibility of both
these disorders associated with low IGF-I
levels.

Evaluation of the possible role of the
IGF-system in schizophrenia might not
only further our understanding of the aeti-
ology of this disorder but also give insights
into its prevention and the reduction of
comorbidities such as insulin resistance.
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