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Cannabis prevention issues

Dr Jan Copeland?!, Mr Saul Gerber?, Mr Bosco Rowland? &

Ms Eleanor Klyde-Kingshot?

Cannabis is the most commonly used illicit drug in Australia. While there is a growing body of
reseach documenting the harms associated with regular and dependent cannabis use, the number
of people using cannabis is steadily rising internationally.

This 14th Prevention Research Evaluation Report, the first in this new series Drug Prevention
Quarterly: Evaluating current research, reviews the most current evidence examining cannabis use
and its relationship to mental and physical health. It also summarises the literature around the
effects of cannabis use on emotional and social development.

In keeping with previous reports in the series, this report also compares and contrasts the
experiences and opinions of practitioners with the research evidence. Ten practitioners working

in prevention or treatment were consulted, most of whom had ten or more years’ experience in
the field. Some of these practicitioners’ comments are consistent with the literarture, while others
challenge the findings. We hope this report makes information about this widely used drug more
accessible to practitioners, particularly those working in the area of prevention.

Cannabis use in Australia

Patterns of use

Widespread cannabis use emerged in Australia in
the early 1970s, and has been rising since (Makkai
& McAllister 1998). Today, cannabis remains the
most commonly used illicit drug in Australia, with an
estimated 5 million people aged 14 and older having
tried the drug (AIHW 2002a). Typically, people begin
using cannabis in their late teens or early twenties,
and use steadily decreases thereafter (Chen & Kandel
1995). While most cannabis use is experimental or
intermittent, it has been estimated that around one
in ten people who try it become dependent (Hall,
Degenhardt & Lynskey 2001).

According to the 2001 National Household Survey,
around one-third (33.1 per cent) of Australians
aged 14 years and over reported that they had
used cannabis at some point in their lives (AIHW

2002b). This proportion has remained relatively
stable since 1993, but was marginally higher in 1998
(AIHW 2002a). However, due to changes in survey
methodology, it is difficult to determine whether this
small rise in reported use in 1998 represented actual
changes in population use (Breen 2002).

Cannabis use in Australia is most prevalent among
the young adult (20-29 years) and adolescent (14-
19 years) age groups. In 2001, approximately three
in five young adults (58.9 per cent) and one in three
adolescents (34.3 per cent) reported using cannabis
at least once in their life (AIHW 2002b). About one in
three young adults (29.3 per cent) and one quarter of
adolescents (24.6 per cent) reported using the drug
recently (in the previous 12 months). Around one in
five recent users from both groups reported using the
drug at least weekly; 19.1 per cent and 21.1 per cent
for adolescents and young adults, respectively (AIHW
2002b).

1 National Drug and Alcohol Research Centre, New South Wales
2 Centre for Youth Drug Studies, Australian Drug Foundation,
Victoria
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Consistent with global trends and National Household
Survey data (Adlaf & Smart 1991; Ivis & Adlaf 1999),
surveys of Australian secondary school students
indicate a rise in cannabis use in the 1990s. In a
review of the literature, Donnelly and Hall (1994)
found that 25-30 per cent of school-aged children
(12-17 years) reported having used cannabis in the
early 1990s. While there appeared to be a slight
increase in the 1996 Australian School Students’
Alcohol and Drugs Survey (ASSADS) (Lynskey, White,
Hill, Letcher & Hall 1999), the most recent ASSADS
found that the prevalence of cannabis use decreased
to levels observed in the early 1990s (White 2001).

Age of initiation

Evidence suggests that higher proportions of people
are beginning to use marijuana in their teens.
Whereas around one-fifth of cannabis users born
between 1940 and 1949 first used by age 18, about
three-quarters of cannabis users born between

1970 and 1979 had used by the same age (Hall &
Degenhardt 2000; Hall & Swift 2000). Furthermore,
the average age at which people are beginning to use
cannabis in Australia has dropped from 19.1 years

in 1995 to 18.5 years in 2001 (AIHW 2002b). This
drop in the age of initiation is concerning, because an
earlier age of cannabis initiation is associated with an
increased likelihood of regular use. In turn, regular
use at a young age is a risk factor for dependence
and other problems such as criminal activity and the
use of other addictive drugs (Chen & Kandel 1998;
Coffey, Lynskey, Wolfe, & Patton 2000; DeWit, Hance,
Offord & Ogborne 2000; Golub & Johnson 2001;
Johnston, O'Malley & Bachman 2001a).

Other risk factors

In addition to age, there are other factors that
increase the risk of using cannabis. People with
lower education are more likely to become regular
users (Gruber, Pope, Hudson & Yurgelun-Todd 2003;
Johnston, O’Malley & Bachman 2001b). As with most
drugs, males are more likely than females to have
tried cannabis and use it at a greater frequency
(AIHW 2002b; Coffey et al. 2002; Coffey, Carlin,
Lynskey, Li & Patton 2003; Coffey et al. 2000; Swift,
Hall & Teesson 2001). A review of the literature

also shows that unemployment is associated with

an increased risk of cannabis dependence (Hall,
Degenhardt & Lynskey 2001).

Another issue of concern is the growing rates

of cannabis use and associated problems in the
Indigenous Australian communities (Clough, Cairney,
Maruff & Parker 2002; Clough, Guyula, Yunupingu

& Burns 2002). The 2001 National Household

Survey found that cannabis use among Aboriginal
and Torres Strait Islanders (ATSI) was higher than
for the non-Indigenous population: 27 per cent of
ATSI respondents reported using cannabis in the
previous 12 months, compared to 13 per cent of non-
Indigenous Australians. The social and health impacts
of cannabis use remain largely unknown.

Types of cannabis used

There are three main forms of cannabis: marijuana,
hashish and hash oil. Marijuana is the dried matter
from the flowering tops and leaves of the plant.
Levels of delta-9-tetrahydrocannabinol (THC), the
main psychoactive component of cannabis, depend
on the growing conditions and genetic strain of the
plant. The flowering tops or ‘heads’ generally have
5-14 per cent THC (EISohly & Ross 2003). Marijuana
leaf has lower THC levels, ranging from 0.5 to 4

per cent (EISohly & Ross 2003). Cannabis resin, or
hash, has 2-10 per cent THC, while hash oil contains
16.5-60 per cent THC (EISohly & Ross 2003). Hash
and hash oil are not commonly used in Australia, with
rates of 15.9 per cent and 6.5 per cent, respectively
(AIHW 2002a).

Methods of use

According to the 2001 National Household Survey, the
most common method of using cannabis in Australia
is by smoking the heads (78.9 per cent) and leaf
(46.3 per cent) of the plant. "Skunk”, a particularly
potent form of heads, was reported to be smoked by
around one in four cannabis users (23.7 per cent),
although it is not clear how they could be sure they
were smoking this form. There is evidence that the
younger generation of cannabis users prefer to use
the stronger parts of the plant (AIHW 1999, 2002b;
Hall & Swift 2000).
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Practitioner’s views—patterns of use
and types of cannabis used

Prevalence

Consistent with the research literature, practitioners
indicated that their experience with drug users
supported the notion that cannabis was the most
widely used illicit drug in Australia. They also noted
that cannabis use was particularly pervasive among
cohorts under the age of 40 years. However, one
practitioner stated that he believed the national
statistics under-estimated the prevalence of use by
Australian secondary school students. He argued
that cannabis now had the ritual status that alcohol
held many years ago. That is to say, cannabis is
often used by young people as a rite of passage into
adolescence and adulthood, in the same way that
alcohol was used many years ago.

Types of cannabis used

Practitioners were supportive of research suggesting
that cannabis is consumed in numerous forms.

They acknowledged that most clients they were in
contact with were aware that smoking the heads of
the cannabis plant was a particularly potent way of
using the drug. However, no practitioner referred

to the term “skunk” when discussing cannabis use.
Many stated that the most prevalent method of using
cannabis is “by smoking a ‘bong’ or water pipe”. One
practitioner said that the method of use was often
associated with certain age cohorts: smoking a bong
was particularly common among younger age groups
(under age 30), while smoking “joints” (marijuana
cigarettes) was common among 30-50-year-olds
and hash cookies among those living “alternative”
lifestyles.

The use of bongs was said to be common among
younger individuals because the cannabis by this
method was “faster acting”. Practitioners indicated
that many users of cannabis report that use of
cannabis by way of a bong delivered the maximum
THC, and that a bong took less time to prepare than
preparing a joint. One practitioner suggested that
there was a psychology behind the method of use. He
believed that people who used bongs tended to use
cannabis to help manage emotional issues, whereas

clearinghouse

individuals who smoked joints were more likely to be
recreational users.

The legal status of cannabis in
Australia

The possession, use and supply of cannabis are illegal
in Australia. At the national level, there is no uniform
set of laws dealing with cannabis-related offences.
Each state and territory enacts its own legislation.
While some jurisdictions (New South Wales, Victoria,
Tasmania and Queensland) enforce criminal penalties
for cannabis possession, use and supply, others
(South Australia, Northern Territory, the Australian
Capital Territory and Western Australia) enact civil
penalties for minor cannabis offences. Conviction for
a criminal offence attracts a criminal record and may
be punishable by penalties such as incarceration and
major fines. In contrast, civil penalties do not result
in a criminal record, and are generally handled by
lesser fines or mandatory treatment.

Cannabis diversion

Despite differences in civil and criminal penalties
for cannabis-related offences, all Australian states
and territories have implemented systems whereby
non-violent, minor and early cannabis offenders
are diverted from the legal system. Thus, in areas
in which cannabis-related activities are considered
criminally punishable, it is rare for early offenders
possessing small amounts of cannabis to receive a
criminal conviction.

Cannabis cautioning schemes have been implemented
in several states in which minor, early cannabis
offenders (excluding dealers and violent offenders)
are issued with a cautionary notice rather than face
criminal proceedings. While all cautioning systems
incorporate an educational component on the harms
of cannabis use, some also include mandatory
counselling or more substantial treatment for repeat
offenders (for example, counselling, rehabilitation or
detoxification). Other jurisdictions employ cannabis
infringement notice systems, whereby the payment
of a fine precludes the offender from legal action or a
criminal record. As with other diversionary measures,
cannabis infringements do not apply to violent
offenders, dealers or people with significant contact
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with the law. If the fine is not paid within a specified
time, further legal measures are taken, with the
possibility of criminal conviction.

Practitioner’s views—legal status of
cannabis

All practitioners were aware that the legal status of
cannabis differed between jurisdictions. However,

it was suggested that cannabis users often
misunderstood or were misinformed about the legal
status of cannabis in Victoria. One practitioner stated
that many “young people think that it is legalised or
decriminalised, when it has not been”. He went on
to say that, although diversionary programs often
simply cautioned cannabis users, this approach

was confusing for some young people because

they gained the impression that using or trafficking
cannabis was not a criminal offence.

Decriminalisation and legalisation

All practitioners indicated support for the
decriminalisation of personal cannabis use, but
opinion was divided its legalisation. Decriminalisation
was seen by practitioners as necessary because it
would enable issues associated with short and long-
term use to be “viewed as health condition rather
than a legal condition”. One practitioner went on

to say that a reduced “criminal-focused response
will always improve health outcomes. The notion of
decriminalising it rather than making it legal strikes
me as a fairly useful first step”.

With respect to legalisation, some practitioners
believed that taking the next step of making cannabis
legal was necessary because it would remove
criminal labelling associated with the use of the
drug. However, some practitioners who supported
legalisation suggested that cannabis should only

be legalised alongside a “proper thought-out health
policy and clearly defined legislation”. Others said
that there “needs to be a clear framework for how it
should be used, and there needs to be services that
help people who have problems with using cannabis”
before it could be legalised.

The health effects of cannabis

Proven and possible short-term adverse
health effects

Like many other psychoactive substances, including
alcohol, stimulants and opiates, cannabis use
produces a period of acute intoxication which includes
a range of psychological and physical changes in

the body, commonly referred to as the “high”. This
state generally lasts from 4 to 6 hours after use and
peaks at around 2 hours (Curran, Brignell, Fletcher,
Middleton & Henry 2002).

However, the literature on adverse physical health
effects of short-term cannabis use is relatively small.
Unlike other drugs of abuse, such as heroin and
cocaine, there have been no documented cases of
death from cannabis overdose (Chesher & Hall 1999).

Literature on the short-term, adverse health effects
of cannabis use has primarily examined the role of
the drug in triggering heart attack or exacerbating
symptoms of a pre-existing heart condition. One

of the most immediate physical effects of cannabis
intoxication is an elevated heart rate of between 20
per cent and 50 per cent. This is more pronounced

in occasional cannabis users because prolonged

use causes a tolerance to this effect (Beaconsfield,
Ginsburg & Rainsbury 1972; Benowitz & Jones

1975; Johnson & Domino 1971; Weiss, Watanabe,
Lemberger, Tamarkin & Cardon 1972). Cannabis

use may also have fairly immediate adverse
cardiovascular effects in people who have pre-existing
symptoms of cardiovascular disease (Aronow &
Cassidy 1974, 1975). There is no evidence that short-
term cannabis use can cause death from overdose.

Proven and possible long-term adverse
health effects

Most of the adverse health consequences associated
with cannabis use result from heavy use over the
long-term. The literature in this area has chiefly
examined the possible links between prolonged
cannabis use and cardiovascular disease, cancer,
respiratory illness, and impaired immune and
reproductive function.
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In relation to cardiovascular disease, research
suggests that neither current nor former cannabis
use were associated with risk of circulatory disease
death and hospitalisation for all cardiovascular
diseases including stroke and heart disease (Sidney,
Beck, Tekawa & Quesenberry 1997). In one of the
few epidemiological studies, the Kaiser Permanente
Study of Cardiovascular Disease Mortality and
Hospitalisations examined the health of 65 171 men
and women between 1979 and 1985. It was found
that neither current nor former cannabis use was
associated with risk of circulatory disease death

and hospitalisation for all cardiovascular diseases
including stroke and heart disease. However, a major
criticism of this study is that the young age of the
sample (average 33 years at follow-up) made it
unrepresentative of a group in which cardiovascular
incidents are most common (Sidney 2002).

In relation to cancer, evidence suggests that cannabis
smoke is carcinogenic and causes mutations in cells,
raising the risks of cancer development in the areas
of the body that are exposed to cannabis smoke
(Tashkin 1999; Van Hoozen & Cross 1997). There
have been case reports on the association between
cannabis use and cancer of the tongue and lung
(Caplan & Brigham 1990; Sridhar et al. 1994), head
and neck (Donald 1991) and the upper respiratory
tract (Taylor 1988; Zhang et al. 1999). However,
despite such reports, there has been a distinct lack of
well-controlled studies on this issue.

A number of medical studies have indicated that
cannabis smoke causes respiratory inflammation even
in relatively young habitual cannabis smokers (Taylor
et al. 2002). Respiratory problems also occur with
cannabis smokers who do not use toabacco (Fligiel et
al. 1997; Fligiel, Venkat, Gong & Tashkin 1988; Gong,
Fligiel, Tashkin & Barbers 1987; Roth et al. 1998).
Two observational studies, involving mucosal biopsies,
also found that regular cannabis smokers exhibited
many of the symptoms of chronic bronchitis (Fligiel et
al. 1997; Roth et al. 1998).

There has also been concern that cannabis smoke,
like tobacco smoke, may impair the functioning of
the immune system. However, studies testing the
effects of cannabinoids on blood cells (B-cells and T-
cells) that fight infection and disease have produced

mixed results. Although cannabinoids have been
found to impair B-cell responses in mice, the findings
in humans have failed to show that cannabinoids
trigger responses in B-cells that exceed the normal
range (Munson & Fehr 1983). While there have been
reports of allergies being aggravated by cannabinoids
in humans (Klein 1999) reviewers have expressed
scepticism as to whether these reactions are caused
by other contaminants of cannabis such as fungi or
bacteria (Hollister 1992; see also Munson & Fehr
1983; Klein 1999).

Another concern is that cannabis use may have
negative effects on the male and female reproductive
system. In males, chronic cannabis administration

in animals has been found to deplete testosterone,
lower sperm count, decrease the ability of sperm

to move quickly and cause increased sperm
abnormalities (for example, Bloch 1983; NAS 1982).
However, despite this, evidence in humans has been
far less conclusive (Kolodny, Masters, Kolodner &
Toro 1974; Mendelson et al. 1974; Hollister 1986).
The evidence regarding the effect of cannabis on
female reproduction is more convincing. Studies with
mice suggest there is some evidence that cannabis
may compromise female fertility (Mueller, Daling,
Weiss & Moore 1990). Human studies also suggest
that cannabis use affects embryo implantation and
miscarriage (Park, McPartland & Glass 2004).

Effects of cannabis on the foetus (unborn
child)

Cannabis is the most commonly used illicit drug
among women of reproductive age (Fried 2002) and
levels of self-reported cannabis use during pregnancy
are relatively high compared with other illicit drugs.
A United States report published by NIDA found that
2.9 per cent of pregnant mothers reported at least
some cannabis use. This was around three times
higher than cocaine or crack usage (NPHS 1996). The
psychoactive component of cannabis, THC, crosses
the placenta in humans and animals. This has been

a source of concern because many psychoactive
drugs that pass through the placenta, such as
alcohol, cocaine and tobacco, adversely impact the
development of the human embryo.
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The most robust finding in the literature is that
cannabis use during pregnancy is associated with a
minor reduction in birth weight, smaller than that
related to maternal tobacco use (Fergusson, Horwood
& Northstone 2002; Gibson, Baghurst & Colley 1983;
Hatch & Bracken 1986; Zuckerman et al. 1989). The
largest study to confirm this finding was conducted
by Fergusson and colleagues (2002) in a sample of
12 000 pregnant women in England. Similar to levels
found in population surveys (for example, NPHS
1996), 2-3 per cent of the sample reported cannabis
use during pregnancy; however, the authors suspect
that this was artificially low due to under-reporting
(Fergusson, Horwood & Northstone 2002).

Other research has focused on whether children
exposed to cannabis in utero have a higher risk of
acquiring lasting physical or psychological deficits
that endure after birth. The most extensive evidence
on this issue comes from the Ottawa Prospective
Prenatal Study (OOPS), a longitudinal study initiated
in 1978 which examines the effects of prenatal
exposure to cannabis from birth to adolescence

in a predominantly middle-class sample (Fried &
Watkinson 1990; Fried et al. 1992; Fried & Watkinson
2000; Fried & Watkinson 2001; Fried, James &
Watkinson 2001; Fried 2002; Fried, Watkinson, James
& Gray 2002; Fried, Watkinson & Gray 2003).

Results from the OOPS sample suggested that,
shortly after birth, babies prenatally exposed to
cannabis were more easily startled, had higher levels
of tremors and had lower-functioning visual systems
when compared with non-cannabis exposed babies
(Fried & Smith 2001). However, these effects were
no longer present one month after birth. Similarly,
children at age 48 months who were prenatally
exposed to cannabis demonstrated significantly
lower scores in verbal ability and memory (Fried &
Watkinson 1990). However, at age 60 and 72 months,
these deficits were not apparent.

Other studies using the OOPs cohort demonstrated
that between the ages of 9-12 years no differences
in overall IQ scores existed between children who had
and had not been prenatally exposed to cannabis;
however, prenatal cannabis exposure was associated
with decreases in performance on individual tests of
higher-order problem solving and organisation skills

(Fried & Smith 2001). A lack of association between
overall IQ and prenatal cannabis use was also
observed at 13-16 years of age. However, testing
at these ages revealed significant impairments on
tasks involving attention (Fried & Watkinson 2001),
memory of visual stimuli, analysis and integrating
concepts (Fried et al. 2003).

Practitioner’s views—health effects of
cannabis

It was no surprise that practitioners reported that
their experience with users of cannabis reported a
period of acute intoxication. Some suggested that
this intoxication made people feel more able to
socialise. For example, one practitioner indicated that
“smoking cannabis leads them [smokers of cannabis]
to opportunities to socialise with others and to be
accepted by people who would not accept them”. This
was said to be particularly salient for individuals who
suffered the negative symptoms of schizophrenia,
such as social isolation, withdrawal and amotivation.
Other practitioners suggested that for some people
cannabis enhanced people’s mood.

Consistent with the research literature, several
practitioners compared the health effects of

cannabis use with that of smoking cigarettes
(tobacco). Chronic cannabis use was said to be
associated with cancers of the tongue, lungs and
upper respiratory tract, and respiratory problems.
Although practitioners were probably not able to
make judgements about the effect of cannabis use
on the immune system, no practitioner reported
having clients who reported problems associated

with their immune system. Similarly, no practitioner
indicated that they had come across individuals

who reported having reproductive problems as a
consequence of smoking cannabis. However, one
practitioner indicated that he knew of one woman
who had smoked cannabis throughout her pregnancy,
and that her son, now aged 19 years, appeared to be
unaffected.

With respect to short-term harms associated with
cannabis use, consistent with the research literature
no practitioner reported knowing about any person
who had died as a result of overdosing on cannabis.
Consistent also with the literature, a number of
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practitioners acknowledged short-term health effects
of cannabis use. Short-term effects were mainly
around reduced cognitive functioning. However, these
effects were said to last as long as a person smoked
cannabis. One practitioner indicated that he found it
difficult to draw conclusions about short-term health
effects of cannabis because often users of cannabis
were poly drug users and therefore the effects of
cannabis might be linked to other drugs or the effects
of a combination of drugs.

In keeping with the literature, practitoners also
acknowledged long-term health effects of cannabis
use. In a statement indicative of the position of most
practitioners, one practitioner stated that “there is the
perception that cannabis use over the long-term does
produce some cognitve and memory impairments”.

In particular, long-term users were described as
having memory loss, difficulty in laying down new
memories, concentration issues and symptoms similar
to learning difficulties associated with schizophrenia.
One practitioner who used psychological testing in his
work indicated that long-term cannabis users showed
mild impairments on intelligence and memory tests.

Cannabis use and mental health
disorders

Four hypotheses have been proposed about the
relationship between cannabis use and mental

health (Hall, Degenhardt & Lynsky 2001). The

first, the causal hypothesis, suggests that heavy
cannabis use can cause mental disorders such as
psychosis. Second, the dormant hypothesis argues
that cannabis use may precipitate a mental disorder
that was previously dormant in individuals prone

to mental health disorders. Third, the common
cause hypothesis states that mental illness and
cannabis use may simply occur together as a result
of common variables, such as unemployment, family
difficulties and other drug use. The fourth is the self-
medication hypothesis, that people use cannabis after
experiencing signs of a mental health disorder in
order to alleviate symptoms.

Relationship with psychosis

Psychiatric disorders occur when certain symptoms
cluster together to form a syndrome. Cannabis use

may cause symptoms similar to those observed

in psychotic disorders such as schizophrenia, in

which individuals experience delusional thoughts,
hallucinations and impaired reality testing (Hall,
Degenhardt & Lynsky 2001). This is plausible because
THC stimulates increased production of dopamine
(Wenger, Moldrich & Furst 2003), a neurotransmitter
also implicated in psychotic disturbances. A 1996
community study in New Zealand reported that one in
seven (14 per cent) cannabis users reported “strange,
unpleasant experiences such as hearing voices” or
“becoming convinced that someone is trying to harm
you” after using cannabis (Thomas 1996). The 1997
National Survey of Mental Health and Wellbeing
reported that, after adjusting for confounding factors,
a diagnosis of cannabis dependence doubled the odds
of reporting psychotic symptoms (Degenhardt & Hall
2001).

There are several arguments for the association
between cannabis and psychosis in the literature.
Some believe that heavy cannabis use can lead

to a temporary “cannabis psychosis”, or toxic
psychosis, which remits after cessation of use (for
example, Chopra & Smith 1974). Others argue that
cannabis use is a causal factor in the formation of
schizophrenia, an often chronic psychotic disorder
(for example, Zammit, Allebeck, Andreasson,
Lundberg & Lewis 2002). Research has also examined
whether cannabis use exacerbates the symptoms
of schizophrenia (for example, Van Os et al. 2002)
or triggers the disorder in psychosis-vulnerable
individuals (for example, Verdoux, Gindre, Sorbara,
Tournier & Swendsen 2003).

Evidence for a short-lived cannabis psychosis is based
on case reports in which heavy cannabis use has
preceded the onset of an episode of psychosis, which
remits upon abstinence. The largest series of case
reports described 200 psychiatric patients in Calcutta
who exhibited symptoms following cannabis use,
including sudden confusion, delusions, hallucinations
and amnesia (Chopra & Smith 1974). Depictions of
toxic or acute cannabis psychosis have also been
reported in other countries such as New Zealand (Eva
1992), South Africa (Solomons, Neppe & Kuyl 1990),
Sweden (Bernhardson & Gunne 1972) and the United
Kingdom (Carney, Bacelle & Robinson 1984).
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The Australian Low Prevalence Study, conducted

in Perth, Melbourne, Brisbane and Canberra, found
that 25 per cent of people who screened positive
for a psychotic disorder also met the criteria for
cannabis abuse or dependence at some point in
their lives (Jablensky et al. 2000). A large-scale
population survey in the United States, known as
the Epidemiological Catchment Area (ECA) Study,
found that cannabis was the second most-frequently
used drug (23 per cent) apart from alcohol (37 per
cent) among persons with schizophrenia. Alcohol and
cannabis were the most common drug combination
(31 per cent) (Anthony & Helzer 1991).

While cross-sectional population surveys provide
evidence that cannabis use is associated with
schizophrenia, this does not support the conclusion
that cannabis use causes schizophrenia. Studies
that follow samples of people over multiple time
points are better able to disentangle the sequence
of events leading to the development of psychosis.
The largest longitudinal study examining the

link between cannabis and psychosis followed
approximately 50 000 Swedish army conscripts for
15 years (Andreasson, Allebeck, & Rydberg 1989).
After controlling for other factors such as parental
mental illness or a pre-existing psychotic illness at
conscription, the odds of developing schizophrenia
later in life were 1.5 times higher for those who
had used cannabis one to ten times, and 2.3 times
more likely for those who had used cannabis ten
times or more, compared with those who had not
used. A longer-term follow-up of this cohort ruled
out the argument that the use of other drugs or the
existence of personality traits that pose a risk of
schizophrenia may have been responsible for this
association (Zammit, Allebeck, Andreasson, Lundberg
& Lewis 2002). A longitudinal study of a birth cohort
in Dunedin, New Zealand supports and extends the
Swedish cohort findings (Arseneault et al. 2002).

Several cross-sectional studies have examined
whether cannabis use predicted later development of
individual psychotic symptoms such as hallucinations
or delusional beliefs (Degenhardt & Hall 2001; Tien &
Anthony 1990; Verdoux, Gindre, Sorbara, Tournier &
Swendsen 2003). In a study using ECA data, Tien and
Anthony (1990) compared people who had recently

10

experienced one or more psychotic symptoms (within
the previous 12 months) with those who had not had
such symptoms. After controlling for demographic
factors and other mental health problems, cannabis
use doubled the risk of reporting psychotic
symptoms.

The most extensive longitudinal research in this area
was conducted by Fergusson and colleagues (2003)
in the Christchurch Health and Development Study
(CHDS) which followed a New Zealand birth cohort
over 21 years. A large range of possible confounding
factors were considered, such as previous psychotic
symptoms, other drug use, anxiety, depression,
criminality and demographic variables. Cannabis
dependence at age 18 was associated with an
approximate doubling of risk for developing
psychotic symptoms at age 21, compared to those
with no dependence diagnosis, after adjusting for

all confounds measured in the study (Fergusson,
Horwood & Swain-Campbell 2003).

A growing body of literature has specifically
investigated whether those who are already prone

to psychosis are at higher risk of developing a
psychotic disorder after cannabis use. In a general
population sample followed over three years, Van

Os and colleagues (2002) found that, as cannabis-
use levels increased, so did risk for psychosis
incidence. Moreover, an additive effect was evident
for cannabis use and psychosis vulnerability in terms
of later psychosis development. That is, cannabis use
placed those with underlying psychotic tendencies at
greater risk for psychosis than those without such
tendencies (Van Os et al. 2002). Cannabis use was
also associated with a poorer prognosis for those
with an existing psychosis. Other studies report
similar findings (Verdoux et al. 2003; McGuire, Jones,
Harvey, Williams et al. 1995).

While studies have indicated that regular cannabis
use increases the likelihood of experiencing psychotic
symptoms among vulnerable individuals and worsens
the prognosis of schizophrenia, they are unable to
provide direct evidence that cannabis use causes
new cases of clinical psychoses in the population.
This question was addressed by Degenhardt et al.
(2003), who used modelling techniques to assess
whether rising cannabis use over the past 30
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years in Australia corresponded with rising levels

of schizophrenia. This study found that, despite
significant increases in cannabis use, levels of
schizophrenia in the population had slightly decreased
or remained stable over this time period. The

authors concluded that cannabis is unlikely to cause
schizophrenia, but rather precipitates it in vulnerable
people. The most recent review of the question

by the same group also reached this conclusion

(Hall, Degenhardt & Tessen 2004). This view is
supported by some evidence that cannabis users with
schizophrenia have their first episode at a younger
age than non-users (DiMaggio, Martinez, Menard,
Petit & Thibout 2001). There is also other evidence to
suggest that cannabis use may be contributing to the
population level of subclinical psychosis expression
(Stefanis et al. 2004).

In sum, evidence indicates that cannabis use may
precipitate schizophrenia in people who are vulnerable
due to a personal or family history of schizophrenia.
New research also suggests that cannabis use in
those who have psychosis vulnerability increases

the chances of experiencing psychotic symptoms,
especially when this use is regular. In addition,
cannabis use appears to exacerbate the symptoms
of schizophrenia. Whether using cannabis causes
additional cases of schizophrenia is undecided. Hall
and Degenhardt (2000) comment that, if this were
true, then cannabis is only likely to account for a
minority of cases. In the past 30 years, rates of
schizophrenia have remained stationary or decreased
in the Australian population, despite rising levels of
cannabis use. Cannabis may contribute, however, to
subclinical levels of psychotic symptoms.

Relationship with depression

In comparison to psychosis, there has been far less
attention given to the association between cannabis
use and depression. One reason may be that
depressed cannabis users are less likely than those
with psychosis to access treatment and, if they do,
treatment providers are unlikely to enquire about
depressive symptoms (Degenhardt, Hall & Lynskey
2001).

Cross-sectional epidemiological evidence indicates
that cannabis use and depression occur together

at a frequency greater than chance. However, it
remains unclear whether this association is due

to other variables that are also correlated with
depression, such as age, gender and other drug use
(Degenhardt et al. 2001). The early work of Kandel
and colleagues (1984) indicated that, while cannabis
use in adolescence was associated with lower life
satisfaction and higher frequency of hospitalisation
for a psychiatric disorder in young adulthood, it
failed to predict depressive symptoms (Kandel
1984). More recently, Chen and colleagues (2002)
re-analysed the United States National Comorbidity
Survey (NCS) to examine the relationship between
cannabis use and major depressive episode, and
found that having been cannabis dependent at some
point in life was associated with a 3.4 times greater
risk of major depression (Chen, Wagner & Anthony
2002). Similarly, data from the United States National
Longitudinal Alcohol Epidemiologic Survey indicated
that a diagnosis of cannabis abuse or dependence in
the past year was associated with a 6.4-fold chance
of also receiving a diagnosis for major depression in
this time (Grant 1995).

Longitudinal research on the association between
cannabis use and depression has produced mixed
results. Some studies have indicated that early
cannabis use (from age 15-16 years) does not
predict the later occurrence of depression after
controlling for confounding factors (for example,
Fergusson & Horwood 1997), while others suggest
that cannabis use and depression are at least mildly
associated (for example, Arseneault et al. 2002;
Bovasso 2001a; Fergusson, Horwood & Swain-
Campbell 2002; Patton et al. 2002).

A longitudinal study undertaken by Fergusson,
Howood and Swain-Campbell (2002) followed
individuals between age 20 and 21 years who
reported using cannabis either “at least weekly”
or “monthly”. This study suggested that, after
controlling for a wide range of other variables
such as age, gender, other drug use and criminal
behaviour, cannabis use was modestly associated
with depression (increased odds of 1.7 and 1.4,
respectively) (Fergusson, Horwood & Swain-Campbell
2002). It also reported that by age 21 years, 30
per cent of those using cannabis at least weekly
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met criteria for depression, compared to 15 per
cent of those who were not using cannabis at the
same age (Fergusson, Horwood & Swain-Campbell
2002). Similarly, the Dunedin study found that,
while cannabis use by age 15 years did not predict
depression, at age 26 years having used cannabis
three or more times by age 18 was a moderate
predictor of depression, after controlling for variables
including socio-economic status, sex, pre-existing
psychotic symptoms and other drug use (Arseneault
et al. 2002).

Longitudinal data from a New York cohort followed
from age 13 to 22 years indicated that cannabis

use was not associated with a depressive disorder,
whereas other drug use (including cigarettes) was

a significant predictor of anxiety and depression
(Brook, Cohen & Brook 1998). A re-analysis of the
United States ECA data found that those who abused
cannabis but had no depressive symptoms at baseline
(1980) were four times more likely than non-
cannabis abusers to experience individual depressive
symptoms at follow-up (1994-96). This was evident
after adjusting for several factors including age,
gender, other drug use and antisocial behaviours
(Bovasso 2001a, b).

Patton and colleagues followed a sample of Australian
secondary students (aged 14-15 years) over seven
years and found that 68 per cent of daily cannabis
users suffered from a mixed state of depression and
anxiety. This translated to a fourfold increased risk of
depression and anxiety compared to non-users, after
controlling for other drug use, pre-existing symptoms
and antisocial behaviour (Patton et al. 2002).
However, these findings were only evident for females
in the sample.

Research findings have not supported a self-
medication hypothesis that depressed people are
more likely than others to use cannabis to improve
their mood (Bovasso 2001b; Brook, Cohen & Brook
1998; Degenhardt et al. 2001; Kandel 1984;
McGee, Williams, Poulton & Moffitt 2000; Patton

et al. 2002). Kandel and colleagues failed to find a
relationship between depression and later cannabis
use in a New York cohort (Kandel 1984). Similarly,
in an African American cohort, depression in Grade
6 was not associated with cannabis use in Grade 10
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(Kandel & Chen 2000). A longitudinal New Zealand
study found that, while cannabis use at age 15 and
18 years predicted conduct disorder and alcohol
dependence, no association between early depression
and subsequent cannabis use was found (McGee,
Williams, Poulton & Moffitt 2000).

Relationship with suicide

Given the high rate of suicide in young Australian
males and the common use of cannabis in this
group, the issue of suicide risk and cannabis use is
important. A small body of research has examined
whether cannabis use heightens the risk of suicide
or attempted suicide. Cross-sectional data from the
United States NCS indicated that cannabis-dependent
individuals were 2.4 times more likely to report

a suicide attempt than non-cannabis dependent
individuals after controlling for socio-demographic
factors, psychiatric disorders and other drug use
(Borges, Walters & Kessler 2000). Beautrais and
colleagues (1999) examined 302 hospitalised cases
of suicide attempts and found that 16 per cent
screened positive for cannabis abuse or dependence,
compared with 2 per cent of a random community
sample, translating to a ten-fold suicide attempt risk
for those who had a cannabis-use disorder (abuse
or dependence). After controlling for depression and
social disadvantage, however, this was reduced to a
two-fold risk (Beautrais, Joyce & Mulder 1999).

Longitudinal studies examining cannabis use and
suicide risk have produced mixed results. The
Christchurch study (Fergusson & Horwood 1997)
found that cannabis use by age 16 years was related
to an increase in reported suicide risk. However, this
relationship became non-significant after adjusting
for other variables such as childhood sexual abuse,
anxiety and relationship with parents (Fergusson &
Horwood 1997). Data from the Victorian secondary
school study (Patton, Harris, Schwartz & Bowes
1997) indicate that while a relationship between
suicide risk and cannabis use was not significant,
cannabis use was related to higher levels of self-
harm in females after controlling for alcohol use and
depression. The Swedish conscript study found that
heavy cannabis use was associated with a four-fold
mortality risk from suicide (Andreasen & Allebeck
1990). After controlling for social background factors,



Prevention research evaluation
Number 14

June 2005

DRUG ®ONFO

clearinghouse

report

however, this relationship failed to reach significance.
A more detailed re-analysis of these data found
that, while drug dependence (including cannabis)
was a moderate predictor of suicide risk (increased
odds of 3.6), the strongest predictor was psychiatric
hospitalisation by age 18 years (increased odds of
11.3) (Allebeck & Allgulander 1990). Unfortunately,
this study did not isolate cannabis use in the overall
analysis of drug dependence. However, it can be
assumed that this was the most common drug of
dependence in the sample.

In sum, cross-sectional studies have generally
indicated that the association between cannabis use
and depression is partly explained by factors such as
use of other drugs, family structure, marital status
and personality characteristics. Longitudinal research
has consistently found that depression does not
predict cannabis use, but that cannabis use poses a
moderate risk for later depression after accounting
for other influencing factors, especially for adolescent
girls. Although the literature on cannabis use and
suicide risk has produced mixed results, there is
reason to believe that heavy cannabis use may pose
a small additional risk of suicide.

Relationship with anxiety

There is little research examining the relationship
between cannabis use and anxiety. While
experiencing individual symptoms of anxiety is

a fairly normal human experience, when several
symptoms cluster together this may form an anxiety
disorder. This disorder may encompass several
syndromes, such as panic disorder, obsessive
compulsive disorder and phobias.

Like depression and schizophrenia, anxiety disorders
occur at higher rates in frequent users of cannabis.
However, it is unclear whether this association is
due to factors such as other drug use, personal and
peer characteristics. Results from the ECA indicate
that anxiety disorders (panic disorder, obsessive
compulsive disorder and phobias) are roughly two to
three times more common among those who meet
criteria for cannabis abuse or dependence (Anthony
& Helzer 1991). Data from the Australian NSMHWB
indicate that cannabis dependence in the previous
year was associated with an approximate one in six

(17 per cent) chance of having an anxiety disorder
compared to one in 20 chance (5 per cent) for non-
cannabis users (Degenhardt, Hall & Lynskey 2001).
However, when factors such as regular tobacco
smoking and alcohol-use disorders were accounted
for, the association between cannabis use and anxiety
became non-significant.

In general, longitudinal research has found no
relationship between cannabis use and anxiety
(McGee et al. 2000) or that other factors account

for this relationship (Fergusson & Horwood 1997;
Goodwin, Fergusson & Horwood 2004). However,
there have been exceptions (Patton et al. 2002). The
Victorian longitudinal study by Patton and colleagues
(2002) found that, after considering other drug use,
anti-social behaviour and pre-existing symptoms,
females in the sample who used cannabis daily

faced a four-fold increased risk of mixed anxiety

and depression (Patton et al. 2002). In contrast,

the Dunedin longitudinal study found no relationship
between cannabis use and anxiety at ages 15, 18 and
21 years (McGee et al. 2000).

In the Christchurch cohort study, Fergusson and
Horwood (1997) found that those who used cannabis
10 or more times by the age of 15-16 years were
more likely to have screened positively for an anxiety
disorder at age 16-18 years; 31 per cent of those
who had used 10 times or more, 19 per cent of those
who had used one to nine times and 15 per cent of
those who had never used cannabis. After controlling
for individual, familial, peer and socio-demographic
variables, this relationship became non-significant.
The most recently released findings from the cohort
at 21 years (Goodwin, Fergusson & Horwood 2004)
indicated that substance abuse and dependence

was substantially higher among those with anxiety;
however, this could be explained by childhood and
family factors, prior substance dependence, comorbid
depression and peer affiliations (Goodwin et al.
2004). The authors concluded that the relationship
between anxiety and illicit substance use is either
largely or wholly non-causal (Goodwin et al. 2004).
Although this study did not isolate cannabis use, the
use of this substance was extremely prevalent in the
sample (Goodwin et al. 2004).
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In sum, research suggests that cannabis use and
anxiety disorders occur together at a rate greater
than chance. However, this relationship seems to

be largely mediated by other variables such as
childhood and family factors, other drug use and peer
affiliations, rather than cannabis use per se.

Practitioners’ views—cannabis and
mental health disorders

Practitioners identified with all four hypotheses
proposed in the research literature about the
relationship between cannabis use and mental health.
With respect to the hypothesis that cannabis use can
cause mental disorders, no practitioner categorically
supported this notion. Rather, practitioners
acknowledged that cannabis use can precipitate
psychosis. However, most practitioners argued that
this was probably only with particular population
groups. Consistent to some degree with the second
hypothesis (cannabis precipitates psychosis),

and with some of the research findings, several
practitioners suggested the link with psychosis and
cannabis use was probably mediated by other factors
such as family history of psychosis.

Others suggested that psychosis was probably
associated with the amount of cannabis use,
moreover amounts that are closely associated with
dependency. For example, one practitioner stated:

"I have noticed that people who tend to get
really serious psychosis use cannabis in different
ways, and they tend to be really heavy users. I
have worked with people who use up to 7 grams
a day, which really means chopping and smoking
constantly for 14 hours. Which is very different
from to the way a lot of other people use; they
might be using 1 or 2 grams a day.”

Practitioners also noted that there appeared to be an
association between cannabis use and anxiety, and
cannabis use and depression. Consistent with the
literature, most practitioners believed that cannabis
use was not directly associated with depression.

For example, one practitioner suggested that
depression was a flow-on effect of cannabis use, and
that depression was more closely associated with
amotivation, a syndrome that is sometimes described
as associated with prolonged cannabis use. This
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practitioner stated that individuals sometimes get
depressed “because they are not participating in their
social environments, and thus they do not have the
opportunity to get knowledge, develop their skills,
and get a sense of self-worth and esteem through
broader activities”.

Other practitoners suggested that using cannabis
reduced depression for some cannabis users.
However, practitioners who had observed this in
clients noted that this was not the case for all users.
“... it alleviates, or lightens, or lifts if you like, the
experience of depression and it relaxes rather than
increases the anxiety they are experiencing. Mind
you, that is only in some, and that is what I mean by
idiosyncratic”.

Consistent with the evidence base, practitioners
argued that increased anxiety did not occur with

all cannabis users. Practitioners who worked with
individuals who abused cannabis or were dependent
on cannabis indicated that these individuals

tended to demonstrate symptoms associated with
anxiety disorders (for example, panic disorders and
agoraphobia). In contrast, a practitioner who worked
with individuals at the other end of the spectrum
suggested that some people demonstrated suffering
from anxiety, but these were usually people who were
generally anxious anyway. He went on to say that
“people do not realise that cannabis is a depressant;
it actually does increase your rate, which would not
be good if you have a person who is anxious already.
Smoking cannabis can raise anxiety rates”.

While practitioners were willing to make comments
about associations with cannabis use and mental
health, many practitioners indicated that their
statements did not necessarily suggest that one
factor caused another. Practitioners indicated

that while cannabis users may have symptoms of
depression and anxiety, it cannot be assumed that
the cannabis use preceded the depression and
anxiety. Consistent with the research literature,
many acknowledged that longitudinal studies were
an effective way to ascertain whether one factor
precedes another.

Cannabis use and young people

Developmental changes occur in several spheres
of life during adolescence. Adolescence is a period
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during which intellectual capacities expand and the
social group becomes increasingly influential. It

is also a time when young people make decisions
that have implications on their lives for years

to come. Given the widespread use of cannabis
among young Australians, the potential impact on
adolescent development is an important issue. As
would be expected, associations between cannabis
use and developmental difficulties in young people
are complex, and several possible explanations are
explored in the literature.

Motivation

One of the debated effects of chronic cannabis use
is amotivational syndrome. This syndrome has been
described as a set of characteristics which includes
general apathy, loss of productivity, difficulty in
carrying out long-range plans, lethargy, depression
and inability to concentrate and sustain attention
(Cherek, Lane & Dougherty 2002). Amotivational
syndrome, however, has been difficult to define.

A number of authors have concluded that the
symptoms of amotivational syndrome were primarily
due to co-exisiting depressive symptoms (Kupfer,
Detre, Koral & Fajans 1973; Musty & Kaback 1995).
In addition, anthropological studies of long-term daily
cannabis smokers in Jamaica (Comitas 1976) and
Costa Rica (Carter & Doherty 1976) failed to find
evidence of the syndrome. Given the methodological
complexities of studying amotivational syndrome,
which requires an inference to be drawn from self-
reported affect and work history, and control for the
effects of chronic intoxication, a number of laboratory
studies have been conducted examining the effects
of cannabis use on responses to a monetary reward.
These studies have consistently demonstrated that
the effects of cannabis on motivational responses
have been reversed when monetary reward was
introduced (Foltin, Rischman, Brady, Bernstein &
Nellis 1990; Pihl & Sigal 1978; Cherek et al. 2002).
Findings from these studies suggest that, while
clinical populations report on the effects of cannabis
use on motivation (Copeland, Swift, Roffman &
Stephens 2001) there is no compelling evidence to
support the existence of an amotivational syndrome
associated with cannabis use.

There is substantial evidence that cannabis use is
associated with impaired academic performance
(Duncan, Duncan, Biglan & Ary 1998; Novins &
Mitchell 1998; Resnick et al. 1997), higher rates of
absenteeism (Fergusson, Lynskey & Horwood 1996;
Lynskey, White, Hill, Letcher & Hall 1999) and earlier
school leaving (Ellickson, Bui, Bell & McGuigan
1998; Fergusson & Horwood 1997; Fergusson et

al. 1996; Krohn, Lizotte & Perez 1997; Newcomb &
Bentler 1988; Tanner, Davies & O'Grady 1999). A
cross-sectional study of young people in the United
States found that cannabis users reported lower
grade-point averages than their non-cannabis using
peers (Resnick et al. 1997). Similarly, Novins and
colleagues (1998) found that cannabis use was
associated with poorer school performance in a
sample of Native American adolescents. However,
this effect was only evident for males. The 1999
Australian School Students’ Alcohol and Drugs Survey
(ASSAD) found that those who were truant the

day before the survey’s administration had higher
levels of reported cannabis use when compared with
attending students (Lynskey et al. 1999).

Cross-sectional findings that cannabis use is
associated with poorer educational outcomes have
been supported by longitudinal data from the United
States (Bray, Zarkin, Ringwalt & Qi 2000; Krohn,
Lizotte & Perez 1997; Newcomb & Bentler 1988;
Tanner et al. 1999), Colombia (Brook, Brook, Rosen
& Rabbitt 2003), New Zealand (Fergusson & Horwood
1997; Fergusson, Horwood & Lynskey, 2003;
Fergusson et al. 1996) and Australia (Lynskey, Coffey,
Degenhardt, Carlin & Patton 2003). Perhaps the most
extensive evidence comes from a 25-year longitudinal
study conducted by Fergusson and colleagues in

a large New Zealand birth cohort (Fergusson &
Horwood 1997; Fergusson, Horwood & Lynskey 2003;
Fergusson et al. 1996). After controlling for mental
health, family dysfunction, delinquent and drug-using
peer affiliations and educational achievement, early
initiators were 3.1 times more likely to leave school,
when compared with non-users (Fergusson et al.
1996). A later follow-up of this cohort found that
those who had started using cannabis by age 16 were
at substantially higher risk of leaving school without
formal qualifications (Fergusson & Horwood 1997). By
the time this cohort reached age 25 years, increasing
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cannabis use was associated with a higher risk of
leaving school without qualifications, failure to enter
university and failure to secure a university degree
(Fergusson, Horwood & Lynskey 2003).

A longitudinal study of Victorian adolescents from
age 15 to 21 years by Lynskey and colleagues
(2003) has supported the findings of Fergusson

and colleagues (1997; 1996). After controlling for
demographics, other substance use, psychiatric
problems and anti-social behaviour, results indicated
that early cannabis initiators (by age 15 years), who
used at least weekly, were at significantly higher
risk of early school leaving as compared with later
initiators. The authors also attributed this to deviant
peer affiliation. This is consistent with other findings
that the influence of deviant peers is highest during
adolescence (Fergusson & Horwood 2002).

Overall, cannabis use is associated with impaired
educational outcomes. In terms of emotional
development, cross-sectional studies indicate that
those who use cannabis are more likely to be
dissatisfied with life. These studies, however, need to
be confirmed with longitudinal data.

Practitoners’ views—social and
emotional development

All practitioners were quick to point out that long-
term cannabis use, especially at a young age,

can impact social and emotional development.

In a statement that typified comments of most
practitioners, one practitioner stated that “the longer
somebody actually spent time sort of dependent on a
particular drug the potential development they might
have experienced emotionally, intellectually, socially,
these sorts of things may well be arrested or limited
to some degree”.

Another stated that “the earlier you use in an
unhealthy fashion, the more serious the development
delay will be”. This practitioner went on to say

that if a young person is using cannabis at a stage
when they are developing logical problem-solving
skills (concrete operations), from his experience he
believed that it would be difficult for that person to
reach emotional and intellectual milestones in their
late teens and early twenties. Overall, he believed
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that it "would probably interfere with their capacity to
regulate emotion and theory of mind tools”.

Another clinician who worked in a clinical setting
described his view of how cannabis use at an early
age impedes emotional development:

“Adolescence is a time where the emotional

part of you comes on line and you start to
become more aware of the world and you get
to emotionally experience things and have to
manage that. And cannabis is good at shutting
off your emotions so you just function without
feeling emotional. But then what happens is
because you never desire mental and cognitive
ability to manage your emotions, when you get
to about 25 you say I have been using cannabis
most of my life I want to detox. Emotionally you
are still a 12-year-old, you are trying to manage
all the havoc you have caused and then you
become emotionally overwhelmed and the best
thing is to go back and use again.”

Several practioners argued that long-term cannabis
users may suffer from amotivational syndrome.

As indicated in the previous section, practitioners
suggested that amotivation was linked to depression.
Practitioners also noted that when younger individuals
used large amounts of cannabis there was a

strong chance that they would drop out of school,
“because it is too difficult socially and they are not
able to communicate well when they are under the
influence”. Chronic use was seen to be associated
with long-term motivation problems and further
associated with decreased academic performance.
However, this was noted to abate once cannabis use
ceased.

Cannabis, driving and related issues

The effects of cannabis on driving have become a
public health concern (O’'Kane, Tutt & Bauer 2002).
Since there has been, to date, no reliable method to
measure cannabis intoxication analogous to random
breath testing for blood alcohol concentration,
information on the prevalence of people driving
under the influence of cannabis has often relied on
self-reporting (Lenne, Fry, Dietze & Rumbold 2001;
Reilly, Didcott, Swift & Hall 1998) or analysis of the
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urine or blood of people involved in car accidents
(Mura et al. 2003). A large review of fatal and non-
fatal vehicle accident studies shows that between 1.4
per cent and 27.5 per cent (average 11.9 per cent)
of accidents involved drivers who tested positive for
cannabis in their urine or blood (Macdonald et al.
2003). However, it is important to interpret these
figures with caution because the presence of cannabis
in urine is not proof that the person was impaired

at the time of the accident. Blood samples, in which
active THC levels are measured, are more accurate
in ascertaining whether a person was impaired at
the time of an accident. However, active THC levels
may be distorted by factors such as the time interval
between sampling and analysis (Macdonald et al.
2003).

The majority (90 per cent) of a sample of long-term
cannabis users from the northern coast of New South
Wales reported driving at least occasionally after
using cannabis and 70 per cent reported driving
sometimes while using it (Reilly et al. 1998). A
recent telephone survey of 502 cannabis users aged
18-29 years, recruited from the general population
in the same area of New South Wales, revealed

that 11 per cent had ever driven within an hour of
using cannabis, while 7 per cent had done so in the
previous 12 months (Jones, Freeman & Weatherburn
2003). Among regular cannabis users, 41 per cent
had driven within an hour of using cannabis in the
previous 12 months (Jones et al. 2003). Evidence
from a small Melbourne study also indicated that
regular cannabis users drove frequently while
intoxicated (Lenne, Fry, Dietze & Rumbold 2001).

A large United States survey of high school seniors
found that 15 per cent reported having driven in the
previous 2 weeks after using cannabis (O'Malley &
Johnston 2003). Australian cannabis users generally
tend to view the drug as safe for driving, emphasising
that they drive with greater caution when intoxicated
(Aitken, Kerger & Crofts 2000; Lenne et al. 2001).
There is also a common belief among cannabis users
that police procedures are ill-equipped to detect
cannabis intoxication (Lenne et al. 2001).

Laboratory studies have tested the effects of low
doses of THC on a number of driving-related skills.
Impairments occurred in areas such as attention,
tracking, short-term memory, reaction time, hand-

eye co-ordination, time and distance perception,
vigilance, decision making, concentration and balance
(Kelly, Darke & Ross 2002). These impairments
increased with dose of THC and generally lasted from
two to four hours after use.

Studies using driving-simulation tasks have produced
smaller impairments than laboratory based studies
(Kelly, Darke & Ross 2002). A review of driving-
simulator studies shows that earlier studies found
effects for decision time, time to start and stop and
estimated time needed to overtake (Smiley 1999).
Despite this, no effects were found for car control
(Smiley 1999). Later studies that were more similar
to real driving situations found that high THC doses
did impair aspects of car control such as the ability
to stay in a lane. Cannabis intoxication also increased
body sway and reaction time (Smiley 1986; 1999).
A recent simulator study conducted at Swinburne
University in Victoria not only found that increasing
levels of THC impaired ability to maintain correct
lane position, but also slowed driver reactions to a
randomly generated, unexpected situation in which

a car would pull out in front of the vehicle or a tree
would fall on the roadway (Papafotiou, Stough &
Nathan 2002). A common finding in both older and
more recent simulator studies was that cannabis-
impaired drivers compensated for their intoxication
by driving slower, avoiding risky manoeuvres and
allowing greater distances from the car in front (Hall,
Degenhardt & Lynskey 2000; Kelly et al. 2002).

While studies conducted on off-road driving courses
have found modest impairments after cannabis
use, those that have tested drivers in real traffic
conditions have produced mixed results. For instance,
a study by Klonoff (1974) found that cannabis use
impaired driving on a closed-circuit course, but

not in traffic. Some recent findings have failed to
show effects from cannabis use on visual search
skills (Lamers & Ramaekers 2001). However, when
several skills are measured, cannabis produces
small impairments in driving performance in traffic
conditions (Hall, Degenhardt & Lynskey 2000;
Ramaekers, Robbe & O’Hanlon 2000).

Research has also addressed the issue of driving after
the combined use of alcohol and cannabis. According
to the 2001 National Household Survey, 95 per cent
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of cannabis users reported having used cannabis

and alcohol together (AIHW 2002a). There is also
speculation that drunk drivers often do not report
the fact that they have also been using drugs such
as cannabis (Lapham 2002). In a survey of 18-29-
year-olds in northern New South Wales, 1.8 per cent
of respondents reported having driven within an hour
of using both drugs within the previous 12 months.
Recent findings in natural traffic environments
indicate that low doses of alcohol and cannabis
produce driving impairments that are greater than
either drug alone, with more severe impairments
evident when a range of driving skills are measured
(Lamers & Ramaekers 2001; Ramaekers et al. 2000).
This is supported by experimental evidence that
alcohol may strengthen the acute effects of cannabis
by increasing the absorption of THC into the blood
(Lukas & Orozco 2001).

Whether cannabis use contributes to more road
accidents is still uncertain. Estimations from United
States household surveys suggest that cannabis users
are two to four times more likely to be victims of a
road accident, with the combined use of cannabis

and alcohol increasing the risk (Gieringer 1988). A
New Zealand study on a cohort of young adults found
that cannabis use did predict higher rates of road
accidents. However, this increased risk was found to
reflect the characteristics of the young people using
cannabis, rather than the effects of the cannabis itself
(Fergusson & Horwood 2001).

There have been only two controlled studies
examining rates of cannabis use in drivers involved

in fatal and non-fatal car accidents. The first study
found that people testing positive for cannabis in their
urine were no more likely to be involved in a collision
than controls (Marquet et al. 1998). However, when
only women were analysed, cannabis intoxication was
associated with an increased accident risk (Marquet
et al. 1998). A larger study using blood sampling
found that, after matching for sex and age, people
testing positive for cannabis were 2.5 times more
likely to be involved in a collision than those who
were drug free (Mura et al. 2003). People who had
combined cannabis with alcohol use were 4.6 times
more likely to be involved in a collision than controls
(Mura et al. 2003).
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Several studies have examined whether cannabis-
using drivers were more culpable in fatal and non-
fatal accidents than those who had not used the
drug (Drummer 1994; Drummer et al. 2003; Hunter,
Lokan & Longo 1998; Longo et al. 2000a, 2000b;
Lowenstein & Koziol-Mclain 2001; Terhune & Fell
1982; Terhune, Ippolito, Hendriks & Michalovic
1992; Willilams, Peat, Crouch, Wells & Finkle 1985).
A recent review (Ramaekers, Berghaus, van Laar

& Drummer 2004) indicates that most culpability
studies have not found that cannabis alone predicted
crash culpability. However, these studies tested only
urine or blood for an inactive THC metabolite. This
makes it difficult to ascertain whether drivers were
impaired at the time of the accident. In contrast,
the few studies that have tested for active THC in
the blood have found that its presence is associated
with an approximate three-fold risk of accident
(Ramaekers et al. 2004). This risk is elevated when
larger quantities of cannabis are consumed or when
cannabis is used with alcohol (Ramaekers et al.
2004).

In sum, the evidence suggests that cannabis

use does produce minor impairments in driving
performance. In turn, this increases the chances

of being involved in, and being culpable for, traffic
accidents. This is especially the case when cannabis
is combined with alcohol.

Practitioners’ views—cannabis and
driving

In keeping with the concerns noted in the research
literature, practitioners were concerned about the
public health issue around cannabis use and driving.
All practitioners supported the notion that no person
should drive under the influence of cannabis. In fact,
many practitioners went as far as to say that “anyone
who is using [an illicit] drug should not drive”.

However, while practitioners were against driving
while under the influence of cannabis, many
practitioners were sceptical about the testing
procedures that were currently in place in Victoria.
Most practitioners were under the impression that
random drug testing for cannabis use of drivers was
unfair because it detected the presence of the drug

in the person’s system, rather than the level of active
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THC. Surprisingly, only one of the 10 practitoners
interviewed was aware that the current drugs and
driving testing (random roadside saliva testing) in
Victoria was testing for active THC. Many practitioners
also argued that drugs and driving testing was more
about “catching” people who used drugs, rather than
apprehending individuals who were driving while
impaired by drugs. These practitioners suggested
that driving while impaired by cannabis needs to be
defined more clearly and explained to the general
public in greater detail.

Inconsistent with the literature, a number of
practitioners stated that people often reported having
a heightened sense of awarness when driving after
using cannabis. One practitioner who worked with
users of cannabis who reported experiencing this
phenomenon indicated that he was aware of some
research recently undertaken by Monash University in
Victoria. According to this practitioner, this research
suggested “that people accommodate to driving more
readily with cannabis than they do with alcohol, so
they tend to become more cautious and less risky

in their driving practices”. However, he and other
practitioners stated that the danger around cannabis
use and driving tends to occur when individuals mix
cannabis and alcohol and then drive.

Conclusion

This report has collated and summarised the
literature on the psychosocial effects of cannabis. It
has examined studies using what are considered to
be accepted research designs, namely case-control,
cross-sectional, cohort and experimental studies.
Thus, all studies included in this report are of a high
research standard. The conclusions of these studies
were compared with the experiences and opinions
of practitioners. While the opinions of practitioners
are technically not scientific evidence, and while
cannabis is often used with other substances (alcohol
and tobacco), it does appear that the opinions of
practitioners are, in the main, consistent with the
research findings. There is a great deal of social and
scientific research still needed to provide the level of
proof required to fully understand the psychological
and social effects, and the potential harms of
cannabis. Nevertheless, this report documents the
research community’s progress in this quest.
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Research summaries prepared by Mr Bosco Rowland, Research Fellow,
Centre for Youth Drug Studies, Australian Drug Foundation

The Prevention Research Summaries attempt to make research publications more accessible
to practitioners. They also aim to help inform clinicians of good practice and key findings and

developments in alcohol and drug research.

The summaries that follow provide a sample of the recent literature relating to contentious issues
associated with cannabis use. The first five summaries evaluate studies examining cannabis

and psychosis. The following two examine the relationship between cannabis use and social and
emotional development. This is followed by a study examining cannabis use and suicide, and a
further two studies examining cannabis use and driving.

Cannabis use and psychosis

Degenhart L & Hall WD 2001 “The association
between psychosis and problematical drug use among
Australian adults: Findings from the national survey
of mental health and well-being,” Psychological
Medicine, 31, pp. 659-68

Key findings Using a large and representative
sample of Australian adults, this study found a
higher prevalence of psychosis among regular and
dependent cannabis users. Using DSM-1V criteria,
approximately 11 per cent of people in the sample
were classified as abusers of cannabis and 21 per
cent were classified as dependent. Of the sample,
1.2 per cent screened positively for psychosis.
Persons screening positively for psychosis were
significantly more likely to report cannabis use in the
previous 12 months, than those who did not screen
positively (30 per cent versus 10 per cent). Weekly
cannabis use was four times more common among
persons who screened positively for cannabis, and
six times more common among individuals who met
criteria for DSM-IV cannabis abuse or dependence.

Study quality was high The large cross-sectional
design provided an excellent basis for Australian
prevalence estimation. This study used data from
the Australian Bureau of Statistics National Survey
of Mental Health and Wellbeing. As the data for
this study was selected using random multistage
area sampling, and the sample size was extremely

large (N=10,641), its findings are based on a
representative sample of residents in private
dwellings, and therefore can be generalised to the
Australian population. The response rate for the study
was good; 78 per cent of all individuals approached
agreed to participate in the study. The study provides
strong evidence supporting the notion that in an
Australian population problematic substance use

is more likely to occur among persons reporting
psychotic symptoms.

Degenhart L, Hall WD & Lynskey M 2001

“The relationship between cannabis use and other
substance use in the general population”, Drug and
Alcohol Dependence, 64, pp. 319-27

Key findings Using a representative sample of the
Australian population, this study set out to identify
patterns of comorbidity between individuals who
report different levels of cannabis use (use, abuse
and dependence). Cannabis use was defined as
having used cannabis more than five times in the
past 12 months; abuse and dependence were defined
using DSM-1V criteria.

Overall, individuals who fitted the criteria for cannabis
use, abuse and dependence were more likely to

use other substances and to be problematic users

of those substances, compared to non-users of
cannabis. Those who met the criteria for cannabis
dependence were most likely to meet the criteria for
dependence of sedatives, stimulants or opiates. All
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cannabis users were more likely to report abusing
alcohol, and to report regular tobacco use.

Study quality was high The sample was well
designed and participation rates were very good (see
above) suggesting findings were representative and
could be generalised. It should be noted that the
statistical analyses are based on associations (logistic
regression analysis) and therefore the findings cannot
be used to argue for causation. That is to say, they
cannot be used to argue that cannabis use preceded
other drug use or that personality characteristics
caused individuals to use cannabis.

van Os J, Bak M, Hanssen M, Biji RV, de Graaf R
& Verdoux H 2002 “Cannabis use and psychosis:

A longitudinal population-based study,” American
Journal of Epidemiology, 156(4), pp. 319-27

Key findings In a large follow-up study conducted
in The Netherlands, the likelihood of developing
psychosis over a three-year period was increased

by cannabis use. This risk was greatly elevated for
those with a history vulnerable to psychosis, but was
also evident for those without such history. Overall
findings suggested that a baseline history of cannabis
use increased the risk of an individual reporting
having had a psychotic episode. A baseline history
of cannabis use was a stronger predictor (compared
to psychostimulants, cocaine, phencyclidine and
psychedelics) for an individual reporting to have a
psychotic episode over the three-year follow-up,
after controlling for baseline psychosis and other
confounders. Findings also indicated that cannabis
users who at the start of the study indicated a
vulnerability to psychosis were at greater risk of
cannabis use contributing to the development of
psychotic symptoms. The study also suggested that a
psychosis outcome for individuals who used cannabis
was related to chronic use, rather than short-term
use.

Study quality was high This large (N=4505)
longitudinal study had a reasonable retention rate
over three years and controlled for a range of
relevant confounders. This study was based on a
large stratified (representative) sample from The
Netherlands, and therefore its findings can be
generalised. Moreover, the study is longitudinal and
thus provides evidence to support causality—it does
this by documenting factors that precede psychotic
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episodes, independent of known influences. Although
one factor preceding another does not definitively
prove causality, longitudinal studies provide evidence
that can rule out logical challenges to the notion of
causality.

A strength of the study is in the fact that it adjusted
for confounding factors such as previous diagnosis of
psychosis, age, sex and level of education. However,
the study did not adjust for other confounding
factors such as traumatic history or abusive family
history. Attrition rates were not high (69 per cent of
participants completed the study), and no analysis
assessing participants who did not complete the study
was undertaken, thus suggesting the study may not
be a reasonable representation of long-term cannabis
users.

Degenhart L, Hall WD & Lynskey M 2003 “Testing
hypotheses about the relationship between cannabis
use and psychosis”, Drug and Alcohol Dependence,
71, pp. 37-48

Key findings Drawing on epidemiological data for
the past 30 years across eight cohorts, the study
found that cannabis does not appear to be causally
related to the incidence of schizophrenia. However,
cannabis use may precipitate disorders in individuals
who are vulnerable to developing psychotic disorders.
It also found that cannabis use may also worsen

the course of the disorder among those who already
report symptoms of schizophrenia. The study used
mathematical techniques that model the prevalence
of schizophrenia over the lifespan in eight birth
cohorts (1940-44; 1945-49; 1950-54; 1955-59;
1960-64; 1965-69; 1970-74; 1975-79).

Study quality was moderate to high Since this
study was based on mathematical modelling and
used empirically derived epidemiological data, it
effectively was a quasi-longitudinal study. Thus, it
provides reasonable evidence that cannabis is not
causally related to the incidence of schizophrenia. As
the authors notedd, the study’s limitations principally
lie in two assumptions used to construct the
mathematical models. First, the model assumed that
the potency of cannabis has remained constant over
the past 30 years. There is evidence to suggest that
the THC content of cannabis has increased thirty-fold
over the past 30 years. Second, the model assumed
that the classification of schizophrenia has been
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consistent over the past 30 years. There is evidence
to suggest that the classification of schizophrenia
has become more precise in the past 30 years,

and thus individuals who may have been classified
as schizophrenic 30 years ago may not have been
classified as schizophrenic in 1999.

Hall WD, Degenhart L & Teesson M 2004
“Cannabis use and psychotic disorders: An update”,
Drug and Alcohol Review, 23, pp. 433-43

Key findings A narrative review of the most recent
evidence from prospective epidemiological studies,
this paper concluded that it is unlikely that cannabis
can produce psychosis that would not have occurred
in the absence of cannabis use. It also concluded
that psychosis is more likely to be precipitated in
individuals who are vulnerable to psychosis (that

is, individuals with a history or family history of
psychosis), and that there is reasonable evidence to
suggest that cannabis use exacerbates psychosis.

Study quality was high This study provides a
comprehensive summary and critical review of the
literature pertaining to cannabis use and psychotic
disorders. A strength of the review is the stipulation
of criteria for making causal inferences at the start of
the document. A meta-analysis of controlled studies
is the next step in the provision of evidence for the
link between cannabis use and psychotic disorders.
Similar to a narrative review, but more scientifically
rigorous, a meta-analysis by way of statistical
analysis combines or integrates the results of several
independent studies and draws an overall conclusion
of the strength of the combined data.

Cannabis use and social and
emotional development

Cherek DR, Lane SD & Dougherty DM 2002
“Possible amotivational effects following marijuana
smoking under laboratory conditions”, Experimental
and Clinical Psychopharmacology, 10(1), pp. 26-38

Key findings Overall, this study found that smoking
marijuana was associated with behaviours that
could be described as amotivational. However, this
effect was only noticeable with incentives of small
magnitude. This study was a laboratory experiment
that set out to test the thesis that cannabis

use is associated with amotivational syndrome.

“Amotivation” was defined as a cluster of symptoms
including apathy, loss of productivity and difficulty in
carrying out long-range plans, lethargy, depression
and inability to concentrate or sustain attention.
Using a sample of five people, this study assessed
amotivation by gauging whether a decrease in
response occurred when a positive incentive (money)
was increased.

Study quality was low While this study used a
strong design (experimental) to examine a construct
that is difficult to operationalise and assess, the
findings are not able to be generalised, due to the
small sample of participants. Moreover, amotivational
syndrome is normally associated with chronic
cannabis use, while this study used a proxy measure
of chronic use by measuring acute dosages of THC
on motivation. Thus, the findings do not offer strong
evidence for chronic cannabis use and its link with
amotivational syndrome. Data needs to be garnered
from longitudinal cohort studies and randomised
control trials to provide more compelling evidence
for a causal link between chronic cannabis use and
amotivational syndrome.

Patton G, Coffey C, Carlin JB, Degenhart L,
Lynskey M & Hall WD 2002 “Cannabis use and
mental health in young people: Cohort study”, British
Medical Journal, 325, pp. 1195-98

Key findings Using seven waves of data collection
and adolescents from government, Catholic and
independent schools, this study found that, after
adjusting for other substance use, there was a
strong association between daily use of cannabis and
depression in young women. Frequent cannabis use
in teenage girls predicts higher rates of depression
and anxiety. Depression and anxiety in teenagers
does not predict later cannabis use.

Study quality was high The study used a stratified
sampling method and thus participants in the first
wave could be considered representative. The
attrition rate was higher than optimal. Seventy
per cent of respondents missed at least one wave
of data collection. However, analysis did indicate
that depression, anxiety or cannabis use were

not associated with loss to follow-up. A particular
strength of the study was its accounting for
confounding factors such as concurrent drug use
and family background of depression and anxiety.
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The overall findings contribute to the evidence
that frequent cannabis use may have a deleterious
effect on mental health, beyond a risk of psychotic
symptoms.

Cannabis use and suicide

Patton G, Harris R, Carlin JB, Hibbert ME,

Coffey C, Schwartz M & Bowes G 1997
“Adolescent suicidal behaviours: A population-based
study of risk”, Psychological Medicine, 27, pp. 715-24

Key findings This study found that for males
cannabis use and risk of suicidal behaviour (patterns
of deliberate self-harm) were not related. However,
for females weekly marijuana use was related to

an increased risk in suicidal behaviour. It used

data collected from subjects in the third wave of a
statewide cohort study of adolescents in Victoria,
Australia.

Study quality was moderate Although this study
was part of a longitudinal study, the data used in
the analysis was drawn from only the third wave of
data collection, and thus the study was principally a
cross-sectional study. The study provided estimates
of prevalence and initial information regarding

the association of risk factors. The large stratified
sample and high attrition rate (82 per cent) of
individuals who participated in the third wave of
data collection suggest that the findings of the study
are generalisable. Longitudinal cohort studies and
randomised control studies are required to provide
causal evidence for the link between cannabis use
and suicidal behaviour.

Cannabis use and driving

Marquet P, Delpla P-A, Kergulen S, Bremond

J, Facy F, Garnier M, Guery B, Lhermitte M,
Mathe D, Pelissier A-L, Renaudeau C, Vest P &
Seguela J-P 1998 “Prevalance of drugs of abuse in
urine of drivers involved in road accidents in France:
A collaborative study”, Journal of Forensic Science,
43(4), pp. 806-11

Key findings A small study setting out to assess
the prevalence of illicit drugs in injured drivers in
France, this study found that for women (8.3 per
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cent) involved in road accidents, cannabis in urine
samples was significantly higher than participants in
the control group (1.6 per cent) of non-road accident
patients admitted to hospital during the same time.
It was a case-control study that recruited participants
from emergency departments.

Study quality was low to moderate This study
essentially set out to provide evidence to help
formulate an hypothesis that could be tested in
studies with a more rigorous design. It did not set
out to demonstrate causality. Moreover, the study did
not use random selection to recruit participants and
the sampling was not stratified, and thus the findings
should not be used to generalise to the broader
population. Given that THC can be detected in urine
between three and 57 days after use, the findings of
this study should be interpreted with caution. Overall,
the findings of the study suggest that the risk of
driving and cannabis use needs investigation.

Mura P, Kintz P, Ludes B, Gaulier JM, Marquet
P, Dupont M, Vincent F, Kaddour A, Goulle
JP, Nouveau J, Moulsma M, Tilhet-Coartet S
& Pourrat O 2003 “"Comparison of prevalence of
alcohol, cannabis and other drugs between 900
injured drivers and 900 control subjects: Results
of a French collaborative study”, Forensic Science
International, 133, pp. 79-85

Key findings After controlling for gender and age,
this study found that people testing positive for
cannabis use (blood testing) were 2.5 times more
likely to be involved in a non-fatal road accident
compared to individuals who were drug free.

Study quality was moderate Using large samples
of control (N=900) and treatment (N=900)
participants, this study provides reasonable evidence
that there may be an association between cannabis
use and road accidents. However, as THC can be
detected in the blood between 20 and 36 hours after
use, the findings should be interpreted with caution.
Studies using an experimental design need used to
provide more compelling evidence on the relationship
between cannabis use and road accidents. Moreover,
future studies need to use more reliable methods of
detecting THC, especially active THC.
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Reading and resource list

This list of selected resources does not aim to be comprehensive; rather it is intended to be a
starting point in your research. The list is sorted chronologically and by author within each section.
These selected resources are all available in the Druginfo Clearinghouse. For more information
please check the Library catalogue, or contact the library@adf.org.au

Books and reports

Baker J & Goh D 2004 The cannabis cautioning
scheme three years on: An implementation and
outcome evaluation, Sydney: NSW Bureau of Crime
Statistics and Research

The NSW Cannabis Cautioning Scheme, which
commenced in 2000, allows police to use their
discretion to issue cautions to minor cannabis
offenders, rather than charging them with an
offence. This document is an evaluation of the
success of the scheme in diverting minor cannabis
offenders form the court system, and includes an
assessment of the impact of the scheme on the
criminal justice system.

DruglInfo Clearinghouse no. MN26 BAK

Lenne M, Triggs T & Regan M 2004 Cannabis and
road safety. A review of recent epidemiological,
driver impairment and drug screening literature,
Monash University Report no 231, Clayton: Monash
University Accident Research Centre

This report reviews the key issues concerning
cannabis and road safety, including patterns of
cannabis use; the prevalence of cannabis in the
driver population, drivers suspected of driving under
the influence, and drivers killed or injured; effects on
simulator and on-road driving; detection of cannabis
in bodily samples; and measurement of impairment
using performance tests such as the Standardised
Field Sobriety Test.

DruglInfo Clearinghouse no. AN65 LEN
www.monash.edu.au/muarc/reports/muarc231.htm/

Martin G, Swift W & Copeland J 2004 The
adolescent cannabis check-up: A brief intervention
for young cannabis users. Findings and treatment
manual, NDARC Technical Report no 200, Sydney:
National Drug and Research Centre

This is the report of a study aimed at increasing
the options available to young cannabis users.
It includes a treatment manual and assessment
instruments developed for the study.
DruglInfo Clearinghouse no. RA NDARC T200

Hall W & Pacula RL 2003 Cannabis use and
dependence: Public health and public policy, Port
Melbourne: Cambridge University Press

After alcohol and tobacco, cannabis is the most
frequently used drug in Australia. This book
discusses safe use and harm-minimisation
approaches, along with the effects of health policy,
public health and legal restrictions on its use.

DrugInfo Clearinghouse no. BE4 HAL

Swift W, Matalon E, Copeland J & Howard J
2003 The adolescent cannabis check-up for young
offenders, NDARC Technical Report no 166, Sydney:
National Drug and Research Centre

This is the report of a study aimed to increase early
intervention for young cannabis users within the
criminal justice system, who were not already
seeking treatment. Although the trial was not able
to be completed, this technical report includes a
review of the literature. A treatment manual and
check-up materials were developed as a result of the
research.

DrugInfo Clearinghouse no. RA NDARC T166

Hinton M, Elkins K, Edwards J & Donovan K
2002 Cannabis and psychosis: An early psychosis
treatment manual, Parkville: Early Psychosis
Prevention and Intervention Centre (EPPIC)

Young people presenting with their first episode of
psychosis can often miss out on the basic elements
of treatment. This book addresses the need to
develop interventions that are user friendly and
integrated within a comprehensive treatment process
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via the CAP (Cannabis and Psychosis) program. This
is a comprehensive work that looks at the Australian
issues and includes checklists, worksheets and
questionnaires.

DruglInfo Clearinghouse no. BE64 HIN

Degenhardt L, Lynskey M & Hall W 2001 The
association between psychosis and problematic drug
use among Australian adults: Findings from the
national survey of mental health and well-being,
NDARC Technical Report no. 93, Sydney: National
Drug and Alcohol Research Centre

The aims of the paper were: a) provide Australian
estimates of the population-level association
between psychotic symptoms and substance use; to
examine patterns of association between substance
use and likely cases of psychosis in the Australian
general population; to examine the prevalence of
problematic use among users according to psychosis
case status; and to examine the association between
problematic substance use and increasing scores
on a psychosis screener, using multivariate ordinal
logistic regression.

DrugInfo Clearinghouse no. RA NDARC T93

Journal articles
Indigenous communities

Clough AR, D'Abbs P, Cairney S, Gray D, Maruff
P, Parker R & O’'Reilly B 2004 “"Emerging patterns
of cannabis and other substance use in Aboriginal
communities in Arnhem Land, Northern Territory:

A study of two communities”, Drug and Alcohol
Review, 23: 4, Dec, pp. 381-90

A recent rise in cannabis use in Indigenous
communities in northern Australia may have
compounded existing patterns of other substance
use. The authors found that higher tobacco
consumption in current users and greater alcohol
use in lifetime users was associated with increased
cannabis use. They suggest that action is required to
reduce cannabis use, especially in combination with
other substances.

Clough AR, Cairney S, Maruff P & Parker R 2002

“Rising cannabis use in Indigenous communities”,
Medical Journal of Australia, 177: 7, pp. 395-96
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In the past five years, there has been a rise in
cannabis use and evidence of expansion of supply
links in the Miwatj region. This is a short letter
to the editor alerting policy makers and clinicians
to rising cannabis use in the Northern Territory.

It includes charts of current cannabis users aged
13-34 years in northeastern Arnhem Land, and
highlights the high percentage of cannabis users who
previously sniffed petrol. http://www.mja.com.au/
public/issues/177_07_071002/clough_071002.html

Clough AR, Guyula T, Yunupingu M & Burns CB
2002 "Diversity of substance use in eastern Arnhem
Land (Australia): Patterns and recent changes”, Drug
& Alcohol Review, 21: 4, pp. 349-56

This study looks at patterns of substance use
among remote Aboriginal communities in eastern
Arnhem Land. Statistics were collected in relation
to consumption levels of kava, alcohol, tobacco,
cannabis and petrol, and are graphed by age and
gender. The data highlights a significant rise in
cannabis use, particularly among women.

Parents and families

Highet G 2005 “Alcohol and cannabis: Young people
talking about how parents respond to their use of
these two drugs”, Drugs Education Prevention &
Policy, 12:2, pp. 113-24

This paper explores how young people talked about
their parents’ responses, actual and anticipated,

to knowledge of their alcohol and cannabis use.
The respondents reported various responses from
parents: prohibitive, tolerant and passive. The
authors argue for the importance of supporting
parents and enabling them to discuss the issues as
an important step in helping to reduce the harms
associated with misuse of cannabis.

Cannabis and psychosis

Hall W, Degenhardt L & Teesson M 2004
“Cannabis use and psychotic disorders: An update”,
Drug and Alcohol Review, 23: 4, pp. 433-43

This paper evaluates three hypotheses about the
relationship between cannabis and psychosis in
the light of recent evidence. They conclude that, in
Australia, it seems unlikely that cannabis use can
produce psychoses that would not have occurred in
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its absence. They argue that it seems more likely
that cannabis use can precipitate schizophrenia in
vulnerable individuals.

Fergusson DM, Horwood L] & Swain-Campbell
NR 2003 “Cannabis dependence and psychotic
symptoms in young people”, Psychological Medicine,
3: 1, pp. 15-21
This was a longitudinal study aimed at gathering
data over 21 years. It examined the link between
cannabis dependence at ages 18 and 21 and rates
of psychotic symptoms, taking into account previous
symptom levels and other confounding factors.
The results show that the development of cannabis
dependence is associated with increased rates of
psychotic symptoms in young people even when pre-
existing symptoms and other background factors are
taken into account.

www.chmeds.ac.nz/research/chds/publications/
2003/cannabis.pdf

Chen CY, Wagner FA & Anthony JC 2002
“Marijuana use and the risk of major depressive
episode: Epidemiological evidence from the
National Comorbidity Survey”, Social Psychiatry and
Psychiatric Epidemiology, 37, pp. 199-206

This is an epidemiological study of a possible causal
role of marijuana use in the development of Major
Depressive Episode (MDE). The risk of first MDE was
moderately associated with the number of occasions
of marijuana use and with more advanced stages of
marijuana use.

Fried PA 2002 “"The consequences of marijuana use
during pregnancy: A review of the human literature”,
Journal of Cannabis Therapeutics, 2: 3-4, pp. 5-19

In spite of marijuana being the most widely used
illegal drug among women of reproductive age, there
is a relative paucity of literature dealing with this
topic. These findings are hypothesised as prenatal
marijuana exposure having a negative influence
on aspects of executive function. The study results
and their interpretation are examined in terms of
behavioural teratogenic effects (or lack of effects)
during the various developmental stages of the
offspring, the non-unitary nature of executive
function, cannabis receptors, and the consequences
of chronic marijuana use in the non-pregnant
population.

Brook JS, Cohen P & Brook DW 1998
“Longitudinal study of co-occurring psychiatric
disorders and substance use”, Journal of the
American Academy of Child & Adolescent Psychiatry,
37: 3, pp. 322-30

This article examines a United States longitudinal
study carried out over 9 years, including structured
interviews of predominantly white youths and their
mothers. It found a significant connection between
early drug use and later depressive and disruptive
disorders.

Young adults

Li-Tzy W, Pilowsky D] & Schlenge WE 2005
“High prevalence of substance use disorders among
adolescents who use marijuana and inhalants”, Drug
and Alcohol Dependence, 78: 1, pp. 23-32

This study looks at the association between the use
of inhalants, marijuana and other drugs, and recent
substance-use disorders among adolescents aged
12-17 years. The findings suggest that among
lifetime adolescent drug users, those who use both
inhalants and marijuana are at very high risk for
alcohol and drug use disorders.

van den Bree MB & Pickworth WB 2005 “Risk
factors predicting changes in marijuana involvement
in teenagers”, Archives of General Psychiatry, 62,
pp. 311-19

Assessment of substance, school, and delinquency
factors is important in identifying individuals at
high risk for continued involvement with marijuana.
Prevention and/or intervention efforts should focus
on these areas of risk.

Fergusson DM, Horwood L] &. Beautrais AL
2003 "Cannabis and educational achievement”,
Addiction, 98: 12, pp. 1681-92

Findings support the view that cannabis use may

act to decrease educational achievement in young
people. It is likely that this reflects the effects of the
social context within which cannabis is used rather
than any direct effect of cannabis on cognitive ability
or motivation.

Lynskey MT, Coffey C, Degenhardt L, Carlin
JB & Patton G 2003 “A longitudinal study of the
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effects of adolescent cannabis use on high school
completion”, Addiction, 98: 5, pp. 685-92

It is proposed that the link between early cannabis
use and educational attainment arises because of
the social context within which cannabis is used.

In particular, early cannabis use appears to be
associated with the adoption of an anti-conventional
lifestyle characterised by affiliations with delinquent
and substance-using peers, and the precocious
adoption of adult roles including early school leaving,
leaving the parental home and early parenthood.

Coffey C, Carlin JB, Degenhardt L, Lynskey M,
Sanci L & Patton GC 2002 “Cannabis dependence
in young adults: An Australian population study”,
Addiction, 97: 2, pp. 187-94

This Australian study examines data collected from
a seven-wave cohort study of adolescent health in
order to report cannabis usage in a representative
population, and to look at the symptoms of cannabis
dependence as against those of alcohol dependence.
Use of cannabis is becoming normative behaviour
among Australian adolescents, and cannabis use
more than weekly carries a significant risk of
dependence.

Bray JW, Zarkin GA, Ringwalt C & Qi J 2000
“The relationship between marijuana initiation and
dropping out of high school”, Health Economics,
9:1, pp. 9-18

This paper examines whether the relationship
between the initiation of marijuana use and the
decision to drop out of high school varies with the
age of dropout or with multiple substance use.
The authors conclude that the effect of marijuana
initiation on the probability of subsequent high
school dropout is relatively stable, with marijuana
users’ odds of dropping out being about 2.3 times
that of non-users. Implications of these conclusions
are considered for both policy makers and
researchers.

Initiation and progression

Ellickson PL, D’Amico EJ , Collins RL, Klein DJ
2005 “Marijuana use and later problems. When
frequency of recent use explains age of initiation
effects (and when it does not)”, Substance Use and
Misuse, 40: 3, pp. 343-59
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Initiation of marijuana use typically peaks at age

15, with risk of initiation continuing throughout
adolescence. Findings from this study indicated that
age of initiation predicted marijuana consequences
and other illicit drug use after controlling for
demographic, social and behavioural factors.

Coffey C, Lynskey M, Wolfe R & Patton GC 2000
“Initiation and progression of cannabis use in a
population-based, Australian adolescent longitudinal
study”, Addiction, 95: 11, pp. 1679-90

Risk factors for daily cannabis use in late high school
were identified in a representative cohort of Victorian
students. In an adjusted multivariate model,
significant predictors included early involvement in
frequent cannabis use, for males peer involvement in
cannabis use and for females high-dose alcohol use
and/or anti-social behaviour in early adolescence.

Hofler M, Lieb R, Perkonigg A, Schuster P,
Sonntag H & Wittchen H-U 1999 “Covariates
of cannabis use progression in a representative
population sample of adolescents: A prospective
examination of vulnerability and risk factors”,
Addiction, 94: 11, pp. 1679-94

This study concerned the assessment of risk factors
for first, repeated and regular use of cannabis in
young people aged between 14 and 17 years. The
results showed that, apart from the well-known risk
factors such as peer pressure and availability, other
factors such as family history and experiences with
legal drugs played a significant role in cannabis
consumption in teenagers.

Acquired Brain Syndrome

Pillay SS, Rogowska J, Kanayama G, Staci
Gruber D], Simpson N, Cherayil M, Pope HG

& Yurgelun-Todd DA 2004 “Neurophysiology of
motor function following cannabis discontinuation in
chronic cannabis smokers: An fMRI study”, Drug and
Alcohol Dependence, 76: 3, pp. 261-71

The objective of this study was to identify the
differences in cerebral activation between chronic
cannabis smokers and controls in response to
finger sequencing. The results suggest that recently
abstinent, chronic cannabis smokers produce
reduced activation in motor cortical areas in
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response to finger sequencing, when compared with
controls.

Whitlow CT, Liguori A, Livengood B, Hart SL,
Mussat-Whitlow BJ, Lamborn CM , Laurienti PJ
& Porrino L], 2004 “Long-term heavy marijuana
users make costly decisions on a gambling task”,
Drug and Alcohol Dependence, 76: 1, pp. 107-11

The data suggests that long-term heavy marijuana
users may have specific deficits in the ability

to balance rewards and punishments that may
contribute to continued drug-taking behaviour. It
is unknown, however, whether the basis for such
deficits might be attributed directly to marijuana
exposure or pre-existing genetic or behavioural
differences

Cannabis abuse

Stenbacka M 2003 “Problematic alcohol and
cannabis use in adolescence: risk of serious adult
substance abuse?”, Drug and Alcohol Review, 22: 3,
pp. 277-86

Data on adult alcohol and substance abuse were
obtained from official registers up to 1996.
Adolescent use of both cannabis and alcohol
appeared to be a more serious problem than
adolescent use of either alcohol or cannabis alone
with regard to escalation to adult alcohol and drug
abuse.

Bovasso GB 2001 “Cannabis abuse as a risk factor
for depressive symptoms”, American Journal of
Psychiatry, 158: 12, pp. 2033-37

This study sought to estimate the degree to which
cannabis abuse is a risk factor for depressive
symptoms rather than an effort to self-medicate
depression. Although there are limitations to this
study, the results suggest that the potentially
serious consequences of cannabis abuse require
further research.

Beautrais AL, Joyce PR & Mulder RT 1999
"Cannabis abuse and serious suicide attempts”,
Addiction, 94: 8, pp. 1155-64

This was a New Zealand study that compared
individuals making medically serious suicide
attempts, with 1028 randomly selected control

subjects. A marginally significant association
between cannabis abuse or dependence and serious
suicide attempt risk.

Drug driving

Mura P, Kintz P, Ludes B, Gaulie JM, Marquet

P, Martin-Dupont S, Vincent F, Kaddour A,
Goullé JP, Nouveau J, Moulsma M, Tilhet-
Coartet S & Pourrat O 2003 “Comparison of

the prevalence of alcohol, cannabis and other

drugs between 900 injured drivers and 900 control
subjects: Results of a French collaborative study”,
Forensic Science International, 133: 1-2, pp. 79-85

This French study demonstrates a higher prevalence
of opiates, alcohol, cannabinoids and the
combination of these last two compounds in blood
samples from drivers involved in road accidents than
in those from controls, which suggests a causal role
for these compounds in road crashes.

Lenné MG, Fry CLM, Dietze P & Rumbold G
2001 “Attitudes and experiences of people who
use cannabis and drive: Implications for drugs and
driving legislation in Victoria, Australia”, Drugs:
Education, Prevention & Policy, 8: 4, pp. 307-25

This paper describes a study conducted in Melbourne
to examine the attitudes of cannabis users to
proposed changes to the drugs and driving
legislation in Victoria, Australia. Further road safety
educative initiatives are required that highlight the
potential risks of driving while impaired by cannabis.

Cessation of use

Chen K & Kandel DB 1998 “Predictors of cessation
of marijuana use: An event history analysis”, Drug &
Alcohol Dependence, 50: 2, pp. 109-21

Using marijuana for social reasons accelerates
cessation, while using to change one’s mood reduces
cessation. Becoming pregnant and a parent is the
most important social role leading to marijuana
cessation for women. There is also a very important
experimental effect of the interview itself on the
reported timing of a cessation. The effect of a social
context favourable to marijuana use appears to
reflect selection rather than social influence.
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Audiovisual

2005 Four Corners, Messing with heads, Sydney:
Australian Broadcasting Commission

This program highlights the horrific effects of
cannabis use on two young people and their families
and close friends who struggle to support them
through their terrifying experiences, while remaining
powerless to actually stop the drug use. It is a
graphic warning to both parents and young people
that cannabis use can no longer be considered
harmless.

DrugInfo Clearinghouse no. VID BE2 ABC

2003 Cannabis and consequences, Canberra: DEST

This kit, which includes a video, CDROM and
teacher’s workbook, is designed to support schools
in educating students on the use and misuse of
cannabis within their drug education framework and
programs. Contains the video Wasted.

DrugInfo Clearinghouse no. KIT BE CAN

2003 My TV, Canberra: DEST

This resource, aimed at lower secondary students,
follows the story of a group of Year 10 students
discussing issues relating to alcohol, tobacco and
cannabis.

DrugInfo Clearinghouse no. KIT JP20 MYT

2000 Responding to cannabis, West Melbourne:
Australian Drug Foundation

This teacher’s reference aims to assist schools in
reviewing their procedures for dealing with incidents
of cannabis use within schools.

DrugInfo Clearinghouse no. ADF BE RES
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Other resources available at Druglnfo
Clearinghouse

Fact sheets
Cannabis and Psychosis (MIFV, 2003)
Cannabis and Psychosis (Vic Gov DHS, 2002)

Drugs & Driving: Random roadside saliva testing for
illicit drugs (Vic Gov & arrive alive, 2004)

Pamphlets & booklets
Alcohol, Other Drugs & Pregnancy (TRANX, 1998)
Chemical Reaction (MDECC, 2001)

Drugs in Focus — A guide to alcohol and other drugs
(ADF, 2003)

Drugs in Focus — Young people and drugs: The facts
and issues (ADF, 2004)

Dealing with Cannabis Use: A guide for parents (ADF,
2002)

Double Trouble: Drugs & mental health (NDARC,
2004)

Drug Issues for People with Special Needs: A parent’s
guide (ADF, 2003)

Mulling it over: Health information for people using
cannabis (MDECC, 1998)

Take-it-away handbook (Moreland Hall, 2000)
Trimming the grass (MDECC, 2002)

What's the Deal on Quitting: A do-it-yourself guide
(NDARC, 2001)

What’s the Score? (AIS & NDARC, 2004)

Postcard
What Drug Is That? Cannabis (AD, 2003)
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