Information for teachers

Teachers often feel that they lack the knowledge or experience to educate students about cannabis and the range of
issues surrounding its use. This document provides up-to-date and evidence-based background information to help
teachers improve their own knowledge and understanding of cannabis, its use and potential harms.

Terminology: Cannabis or marijuana?

Cannabis is known by many names depending on where an individual lives and their culture group. Although there
are many street terms used to describe the drug (such as grass, pot, weed, and dope) cannabis and marijuana are the
most likely to be used in drug prevention. The term ‘cannabis’ is used internationally and is correct from a botanical
point of view as the flowering plant is named Cannabis sativa. The term ‘marijuana’ is used mainly by the US as a
result of its use in the country’s documents of law, including the Marihuana Tax Act of 1937. The term ‘marijuana’ is
often used to describe the dried leaves and flowers from the cannabis plant that are generally smoked. Although
these terms can be used interchangeably, in this resource the term ‘cannabis’ is used.

For more detail on this topic, click here.

Cannabis and the law

In Australia, it is illegal to possess, use, grow or sell cannabis under federal and state law. The penalties for breaching
these laws differ between the states and territories. Some jurisdictions have ‘decriminalised’ cannabis meaning

that, if the cannabis in question is deemed to be ‘small’ (1-2 plants, or up to 25-50 grams of plant material) and

for personal use, the penalty for a cannabis offence can be reduced to a fine without a criminal charge (i.e., a ‘civil
penalty’, typically $50-$200). South Australia, Western Australia, the Australian Capital Territory and the Northern
Territory have decriminalised cannabis use. In the remaining states where cannabis is not decriminalised, a cannabis
offence attracts a criminal charge, although minor offences are often diverted from the criminal justice system.

For example, offenders caught with less than 50 grams of plant material in Queensland can agree to attend a drug
assessment or brief intervention.

For up to date information regarding cannabis and the law and the different penalties that exist across the country,
click here.

Types of drug use

An individual’s reasons for use and the context in which they use can assist in identifying any associated health risks.
Fluctuation between these categories of use is not necessarily linear and will vary for each individual. Most young
people will not experience cannabis dependence as their use is most often sporadic, occurs within a social context
and is frequently determined by availability (1; 2). As is discussed below, each individual’s experience from smoking
cannabis can be partially explained by the mediating effects of the drug itself (in terms of dose, purity and mode

of administration), the user (in terms of mood, attitudes, tolerance, susceptibility, prior experience and psychiatric
symptoms), and the environment it is used in (in terms of social setting) (3; 4).
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Table 1. Categories of drug use and their implications for young people

Type of use

Experimental

Description

A person tries a drug once or twice for the first
time out of curiosity

For example, having a puff of a joint at a party

Issues to consider with cannabis

The person is unaware of the response they will
have and the dose they may respond to, thus
there is an increase in the possibility of an adverse
response. Use in this context might be unplanned
and therefore take place in an environment that
could be risky (e.g., a public park)

Recreational

A person is motivated to and chooses to use a
drug. This type of use is typically less than weekly

For example, using to enhance the enjoyment of
watching a DVD with a group of friends

The person is likely to have had some experience
with the drug but may be unaware of the potency,
environmental and consequential effects

after prolonged or heavy use over time. They feel a
need to take the drug consistently to feel ‘normal’
and avoid unpleasant withdrawal symptoms. They
may develop a need to consume more of the drug
to attain the same effect or feel less benefit from
their usual dose (tolerance)

For example, prolonged daily use

Situational A person uses cannabis as a coping mechanism The use may become directly associated with
for certain situations a specific experience depriving the person of
) i finding other ways to manage the situation. Links
For example, smoking ca}nnabls to settle nerves have been made between young people who use
before an exam or smoking at a party to ease cannabis to avoid/manage negative emotions
social anxiety (stress or distress) and higher likelihood of
developing ongoing or problematic use
Intensive Intensive or heavy use is typically defined as Accumulative cannabis toxicity increases the
daily or near daily use. This kind of use can have likelihood of an adverse response. Neuro-
detrimental effects on many aspects of personal adaptation may occur leading to the risk of
functioning withdrawal symptoms upon ceasing use. The risk
. o ) of many physical and/or mental impairments has
For example, smoking cannabis daily during been shown to increase with increasing dose
school holidays
Dependent A person becomes dependent on the substance The use of cannabis interferes with their day-

to-day functioning and takes priority over

other activities. The person may be constantly
preoccupied with thoughts about smoking. Young
people who use a lot of cannabis can experience
a lack of motivation. Ceasing use is likely to result
in uncomfortable withdrawal symptoms; typically
experienced as trouble sleeping and increased
irritability

Cannabis - the drug

Cannabis, referring to the plant Cannabis sativa, is a product of almost 500 compounds, including over 70
compounds that are unique to the plant, known as cannabinoids. The main psychoactive constituent of cannabis

is the cannabinoid delta-9-tetrahydrocannabinol (THC). The effect of THC does not work in isolation and may be
enhanced or reduced through interactions with other cannabinoids, particularly the cannabinoid ‘cannabidiol’ (CBD)

(5; 6).

The flowering tops or ‘buds’ of the female cannabis plant contain higher levels of THC than the leaves and are the
most commonly used part of the plant. These buds are typically smoked using a hand-rolled cigarette called a ‘joint’
(approximately 84% of cannabis users), and/or by using a water pipe (whereby the smoke passes through water
before being inhaled) called a ‘cone’ or ‘bong’ (@approximately 82% of cannabis users) (7). Dried cannabis resin,
although infrequently used, also has a high concentration of THC and is commonly referred to as ‘hash’ or ‘hashish’.
Oil-based extracts from hashish, referred to as hash oil, are also infrequently used but are likely to have higher still
THC content or ‘potency’. Cannabis can also be added to food for consumption. Using cannabis in this way extends
the time taken to achieve a ‘high’, meaning that controlling the dose effect can be difficult. In occasional users, a dose
of 2-3mg is likely to deliver a ‘high’ when the cannabis is consumed (8).

Cannabis is often mixed or ‘mulled up’ with tobacco and as such the potency and associated effects from smoking
can vary greatly. Importantly, smoking this mix is associated with a significant increase in the risk of cannabis use
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disorder and psychosocial problems (9). Moreover, simultaneous cannabis and alcohol use is associated with an
increased risk of substance-related legal, academic, and relationship problems among adolescents (10).

For more information regarding cannabis and its effects, click here.

Potency

Cannabis potency is of particular interest as cannabis plants with different cannabinoid content are likely to have
different adverse health effects (11; 12). Potency is highly variable and is mostly based on the type of plant and
where it is grown, as well as the season, quality and freshness of the plant (13). International trends show that plant
cultivation techniques tend to favour plants with high THC and low CBD (14). Notably, data from the US shows that
the concentration of THC in the US has increased from an average of 3.4 per cent THC in 1993 to 8.8 per cent in 2008
(15). THC concentration has remained relatively stable during this period in European samples (12; 16). Unfortunately,
cannabis potency has not been systematically tested in Australia. In a recent analysis of cannabis seized by NSW
police, however high levels of THC (14.7%) and low levels of CBD (0.1%) were found, which did not appear to be
affected by cultivation technique (indoor, often referred to as ‘hydro’ or ‘hydroponics’, or outdoor cultivation, ‘bush
buds’) (13).

In conjunction with the complex chemical nature of cannabis, the variability of cannabis potency that is found across
studies is compounded by the methods and sample sizes used in the analysis. For example, most studies have
examined the potency of cannabis that has been seized by police (which may not be representative of all cannabis)
and some studies do not identify which part of the plant has been analysed (5). In addition, studies which state an
increase in potency may actually reflect differences in the quality of the plants which result from reductions to testing
delays over time (17).

For further information on cannabis potency, click here.

Effects/Intoxication

The effects from smoking cannabis (referred to as the ‘high’) typically begin to occur within a few minutes, and peak
within approximately one to two hours (18; 19). In a systematic review of 30 studies regarding the effects of cannabis
use, great variation in the reported effects was noted, although the most commonly reported subjective effect from
smoking was a feeling of relaxation (20). Other common effects include changes in appetite, ability to concentrate,
talkativeness and a feeling of happiness invoking laughter (20).

Overdose

Unfortunately, there is not enough reliable data to determine whether smoking cannabis poses a direct threat to
mortality (21). Fortunately, a fatal dose of cannabis is beyond that which any user could realistically smoke or eat
(the estimated acute lethal blood concentration is at 180-315 pg/L) (22). While an overdose is not possible, ‘greening
out’ is a term that refers to the situation where people feel sick after smoking cannabis. They can go pale and sweaty,
feel dizzy, nauseous and may even start vomiting.

Brain

Persistent use of cannabis during adolescence is a significant concern. A comprehensive prospective study of

1,037 individuals followed from birth to 38 years showed that cannabis use, when initiated in adolescence and
continued into adulthood, was associated with significant and broad neuropsychological decline when controlling

for demographic variables including education (23). Notably, initiation to cannabis use prior to the age of 20 years
showed greater impairment to neuropsychological functioning than initiation after the age of 20 years. This significant
detriment to health that is associated with initiating cannabis use in the teenage years has been consistently
supported in the literature (24-26).

Withdrawal

A number of withdrawal symptoms have been observed in adults and adolescents seeking treatment for cannabis
use (27; 28). The symptoms most commonly reported and intensely experienced include problems with sleep,
increased irritability, and increased aggression, particularly among those with a previous history of aggression
(29-32). Its time course appears to begin from about 24 hours, with symptoms peaking between one and two weeks
from last use, and declining to baseline levels over three to four weeks (28; 29; 33; 34). Notably among young people,
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withdrawal symptoms such as tiredness and trouble concentrating have been described to result in an inability to
complete school work (28).

For more information regarding cannabis withdrawal, click here.

The individual factors associated with initiating cannabis use

A large body of research has described many individual risk factors of initiation to cannabis use. These include
psychological factors such as poor emotional regulation, low self-esteem and behavioural self-control, and
physiological factors such as an intense neurological response that increases craving (35). The more consistent
individual risk factors of initiation to cannabis use are described below:

Mental health

There is a well described comorbidity between mental health disorders and substance use disorders (36). In
particular, depressive symptoms, behavioural problems and antisocial behaviours have been found to be significantly
associated with both cigarette and cannabis use uptake (37; 38). Mental health disorders and other substance use
disorders have been described to increase the risk of cannabis use onset by a mean of 1.2 to 3.3 times (39). Notably,
females with poor mental health are at a greater risk of frequent cannabis use compared to males with poor mental
health (2). Finally, a common motivation reported for cannabis use is to help alleviate stress (40). This is a dangerous
combination as this pattern of use is associated with more entrenched use and poorer health outcomes (41; 42).

For more information regarding cannabis and mental health, click here.

Motivations and expectations

An early study on cannabis motives found that among 634 recent high school graduates, over half of cannabis users
would use cannabis for enjoyment or fun (52.1%) (43). That is, most users wish to achieve a so-called ‘high’ from
smoking, typically described as entailing mild euphoria, relaxation and perceptual alterations (8; 20). Other common
motives included social cohesion (42.8%) and experimentation (41.3%) (43). Using cannabis in a social context is
often done to increase sociability and ‘talkativeness’ (44) and may be associated with lower levels of intoxication
(45; 46). Using cannabis to help cope with certain situations (18.1%) or out of addiction or habit (1%) is less common
(43). Using cannabis out of habit, or to help cope, is a strong predictor of frequent cannabis use. This finding is
consistent with further research of adolescent cannabis use where coping motives predict greater frequency of use
and more negative cannabis-related problems compared to social motives (41; 42). Finally, the extent to which we
perceive the effects of cannabis would harm our health is likely to affect the risk of cannabis use onset. That is, low
expectations of negative effects from cannabis use have been consistently shown to be associated with subsequent
frequent use while expectation of negative effects is a predictor of non-use (47-49).

Impulsivity

Individuals with an impulsive nature are thought to be at greater risk of substance use uptake than those without
(50-52). This is of particular relevance to young people who are in a stage of neurocognitive development which is
associated with heightened levels of impulsivity (51). For example, neuroimaging studies have shown that compared
to adult brains, adolescent brains show a heightened response to novel stimuli, suggesting a greater vulnerability

to initiating substance use (26). Interestingly, impulsive decision-making is also more likely to occur during cannabis
intoxication. This finding has been supported by a number of studies including self-report (53), neuroimaging (54; 55)
as well as observation using measures of behavioural impulsivity (56-61). As such, smoking cannabis can progress to
further frequent use via increases to impulsivity.

Genetics

Our individual genetics have a significant impact on our vulnerability to initiate cannabis use and to continue to
problematic cannabis use (62). The influence of genetics in this respect appears to be stronger than the influence

of environmental factors, although the individual’'s gender is an important factor (62). That is, in a review of 28 twin
studies on cannabis use initiation and 24 studies on problematic cannabis use among males, genetic factors appear
to predict use progression to a greater extent than environmental factors. Alternatively, environmental factors appear
to be a better predictor of use onset (26, 63). As such, the influence of genetics is of obvious importance but it cannot
be conceived in complete ignorance of the individual’s environment (50; 63).
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Environment and cannabis

Four large, separate longitudinal cohort studies in three different countries (totalling over 40,000 participants) have
found that environmental factors can increase the likelihood of initiating cannabis use by a mean of between 2.5 and
3.9 times over a period of two to four years (39; 64-66). Across these four studies, the most important environmental
influences included familial influences, social environment influences as well as the price and availability of cannabis.
Each of these factors and the additional environmental influence of the Australian media are described in detail here.

Familial environmental influences

Familial and environmental influences are complex and include such factors as behavioural modelling, parental
attitudes and parental monitoring (26; 67). In particular, parenting practices can shape a child’s decision to maintain
abstinence from drug use or to progress to substance use (26; 35; 38). Firm and consistent limit-setting, careful
monitoring, nurturing and open communication patterns have been shown to act as protective factors for adolescent
substance use (35). In contrast, permissive parental attitudes, parental substance use and low parental monitoring
are predictors of substance use onset (26; 38). Similarly, family dysfunction, including parental divorce and abuse,

is a predictor of substance use onset (which is commonly used to help cope with such stressors) (39; 40; 64).

Social environmental influences

These include such factors as peer influences and participation in social activities. A peer’s disapproval of substance
use has been consistently shown to reduce the risk of substance use onset although this relationship appears to be
stronger among males compared to females (37; 38; 62; 65; 68; 69). There is some contention however, as to whether
this peer influence is an artefact of choosing ‘like-minded’ peers with similar attitudes toward substance use, or
whether the influence is a result of the intention to model behaviour from peers’ own behaviours. A combination

of the two theories is likely (26). In addition, young people who connect with non-users and engage in community
activities, particularly religious attendance, have also been described to be less likely to engage in substance use
(35; 39; 66).

Price and availability

The price of cannabis is also an important environmental factor which is significantly associated with the risk of
onset to cannabis use (70; 71). Using data from the 1998 Australian National Drug Strategy Household Survey and
the Australian Illicit Drug Report (supplied by police), one study has linked lower cannabis prices with an increased
likelihood of early initiation into cannabis use in the teenage years (70). As would be expected, the more available
that cannabis is to potential users the greater the risk of initiation into cannabis use and of continuing use (69; 72).

Media portrayal of cannabis

The media portrayal of licit and illicit substances has been found to influence adolescent attitudes, expectancies and
perceived positive consequences of use (35; 73-75) and is one of the dominant forms by which substance-related
information is communicated in Australia (76; 77). Among the illicit drugs, cannabis shares the greatest coverage

in Australian news articles, and articles on the topic tend to focus on the legal problems associated with use (78).
Despite this, the impact of media on public opinion regarding cannabis use has only recently been explored and has
focussed on the media portrayal of synthetic cannabis (79) and rates of cannabis seizures (80). Importantly, these
articles suggest that cannabis-related media in Australia is likely to be indirectly shaping an escalated sense of risk
(81). That is, the sense of risk is likely to be escalated by exaggerating the prevalence of synthetic cannabis use and
the size and frequency of cannabis seizures.

Negative health impacts of cannabis use

Both short-term (acute use) and long-term (chronic) cannabis use are associated with significant and negative health
impacts (82). Acute cannabis use is most likely to impact on the risk of heart attack, as well as lead to increased risk
of injury by motor vehicle accident. Chronic cannabis use however, is of greater concern due to its more significant
implications to user health. Each of the more commonly cited negative health impacts of both acute and chronic
cannabis use are described here.
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Acute cannabis use

Risk of heart attack

Acute cannabis smoking is known to produce increases in heart rate which correspond to the dose consumed

(83; 84). This increase in heart rate is likely to be experienced as mild stress in young people which decreases as
tolerance develops (84-86). For those who are particularly vulnerable to heart complications, such as older adults
with ischaemic heart disease or hypertension, the increase to heart rate may exacerbate symptoms as well as
cause a greater risk of heart-related complications (84; 86-89). In one notable study of over 3,000 patients who had
experienced a heart attack, of those who had smoked cannabis (3.2% of the sample) the risk of heart attack was
calculated to have increased by 4.8 times within the first hour of smoking (90).

Accidental injury

Cannabis use has been consistently shown to affect cognitive performance and a close relationship is likely (19; 91).
Cognitive and subjective dose-response effects of acute oral delta-9-tetrahydrocannabinol (THC. In regards to young
people, those who use cannabis prior to 15 years frequently show reduced cognitive capabilities compared to non-
users. The most commonly reported impairments to cognition include memory problems (92), failure to maintain
attention (93), and a reduction to overall IQ (94). Whether or not such impairments to cognition may result in an
increased risk of accidental injury is not as clear. The most researched form of injury thought to be associated with
cannabis use is that which results from motor vehicle accidents. This is an area of continued debate and has spurred
multiple systematic and meta-analytic reviews (95). In the most recent review of observational studies, case-control
studies and culpability studies, the pooled relative risk of being involved in a motor vehicle accident was calculated
to be between 1.23 and 6.33 times higher when driving under the influence of cannabis than when driving unimpaired
(1.92 times higher on average among observational studies, 2.79 times among case-control studies and 2.10 times
among culpability studies) (95). Overall, the literature suggests a near doubling of the risk of motor vehicle accident
occurring when driving under the influence of cannabis.

Chronic cannabis use

The respiratory system

As with tobacco smoke, cannabis smoke contains harmful chemicals which can damage the lungs, and the respiratory
system (96-98). For some people this damage is increased due to a prolonged and deeper inhalation when smoking
cannabis compared with tobacco. This style of smoking can lead to a three-fold increase in the amount of tar and
nearly five-fold increase in the carbon monoxide that is taken into the lung (99). The literature on the respiratory
health effects of chronic cannabis smoking suggests a causal link with symptoms of bronchitis, such as coughing and
sputum production (100-106), and damage to mucosa which may result in an impaired immune response to ingested
toxins (107-112). As stated in the most recent literature review on these effects, the extent to which these symptoms
result in a reduction to the size of the airway or the development of emphysema remains unclear without further
research controlling for tobacco use and other confounding issues such as environmental exposure to other toxins
(113). In addition, the possibility that cannabis smoking may lead to lung cancer, as has been shown with tobacco
smoking, is a subject of some contention (114; 115). In the most recent longitudinal cohort study which controlled

for other substance use, smoking cannabis more than fifty times was calculated to approximately double the risk of
developing lung cancer over a period of 40 years among a sample of Swedish conscripts (114). Notably, less frequent
use showed no significant association.

For more information about cannabis and tobacco use, click here.

Reproduction and fertility

Although cannabis is the most commonly used illicit drug amongst women of reproductive age, or who are pregnant,
research on the effects of smoking during pregnancy that controls for other substance use is scarce. While it is
strongly recommended that pregnant women abstain from using illicit drugs, including cannabis, relatively little is
known about the impact on children born to mothers who do use cannabis. In the most recent review of studies on
prenatal cannabis exposure, foetal development (in terms of birth size and early growth) was found to be consistently
affected, while negative impacts on infant behaviour and cognition were not as clear (116). Moreover, the majority

of effects on behaviour or cognition which were significant at birth, and shortly after, were seen to disappear over
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the first few years of the newborn’s life. Unfortunately, only three longitudinal cohort studies have examined human
prenatal cannabis exposure to date and more replication studies are needed (116). In contrast, a large body of
research has consistently shown that male fertility is negatively affected by chronic cannabis use, typically via
hormonal disruptions as well as by reduced sperm motility (117).

For information regarding cannabis use and pregnancy, click here.

Mental health

Chronic cannabis use compared to infrequent use and non-use is thought to increase the risk of developing psychotic
symptoms (118; 119). This dose-related risk has been quantified by two meta-analysis which state that cannabis

users are likely to develop psychotic symptoms approximately two to three years prior to non-users (119) and are

at approximately twice the risk of receiving a diagnosis (118). In addition, cannabis users are between 1.5 and 4.3
times more likely to develop schizophrenia compared to non-users (120-132). This increase in risk of psychosis is
particularly important among cannabis users with a first degree relative who has symptoms of psychosis, as for these
individuals the risk doubles from around 10 per cent to 20 per cent (133). Notably, the prevalence of cannabis users
with schizophrenia is low given the already low prevalence of schizophrenia in the population (134).

Anxiety is one of the most commonly reported negative effects of cannabis use and is also a commonly cited
withdrawal symptom when abstaining from use (135-137). In fact, the experience of anxiety as a withdrawal symptom
is so intense for some individuals that it causes relapse to cannabis use (138). The association between cannabis use
and anxiety is further explained by a 2009 review of the literature (139). First, inexperienced users are particularly at
risk of symptoms of anxiety resembling panic attacks. Second, anxiety is frequently cited by regular cannabis users
(8% to 33% of occasional non-dependent users, and 36 per cent to 83 per cent of cannabis dependent users). Third,
there is a high prevalence of co-morbid panic and/or social anxiety disorder diagnoses among those with cannabis
dependence (between 13% to 31% of dependent users, compared to approximately 5% of non-users) (139) and
cannabis use is most likely to predate the onset of these diagnoses (140).

For more information regarding cannabis and mental health, click here.

Cannabis use disorder

Approximately one in fifty people in the US and Australia report a cannabis use disorder (cannabis dependence or
cannabis abuse) in national surveys (141; 142). When looking at the prevalence of cannabis use in the population,
Hall and Pacula estimate that one in ten cannabis users are at risk of cannabis dependence (3). Cannabis use
disorders are typically first experienced in adolescence, within 10 years of initiation, and are more commonly cited by
males compared to females (65; 143-148). Other factors thought to increase the likelihood of developing a cannabis
use disorder include having greater access to cannabis, a lower socio-economic status, a co-morbid substance use
disorder, living in an urban centre, experiencing early parental death, and using cannabis more frequently and in
greater quantity (149-151).

Cannabis use disorders are characterised by habitual use despite social, psychological, and physical impairments,
relationship and family problems, guilt associated with use of the drug, and low life satisfaction (152; 153). In addition,
those with a cannabis use disorder are also likely to experience withdrawal when abstaining from cannabis use. In

a recent investigation of the prevalence and intensity of withdrawal symptoms, the most commonly reported and
distressing symptoms included having trouble sleeping, increased aggression, imagining being stoned and having no
appetite (33).

For more information on cannabis and dependence, click here.

Cognition

Itis clear from studies matching chronic cannabis users with non-users that cannabis use is associated with
impairments to verbal learning, memory, and attention span (92; 93; 154; 155). In fact, these impairments can also be
seen in the brain using functional imaging where areas responsible for memory and attention show reduced activity
in cannabis users (156-158). In addition, a large New Zealand longitudinal study found that controlling for factors that
may affect IQ; persistent cannabis use during adolescence explained a reduction of 8 IQ points compared to non-
users (23). This reduction was not seen when cannabis onset began during young adulthood. Importantly, there is
some evidence that these deficits may persist for several years following complete abstinence from use (91; 154; 159).
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Compounding the negative health impacts of cannabis use

The negative health impacts associated with cannabis use are compounded through two main patterns of use —
that is, early initiation and frequent and long-term use. When cannabis is smoked at an early age, the association
with many negative health impacts is strengthened, including poorer long-term health outcomes (160-162), worse
academic outcomes (163), social and legal problems (160), and a greater likelihood of developing dependence

(70; 146; 160; 164). This is particularly concerning as national surveys from the US, the European Union and Australia
suggest that the age of initiation to cannabis use has been declining over time (70). Further, the majority of health-
related harms from cannabis use share a dose relationship with the amount and frequency to which cannabis is
smoked (82; 165; 166). For example, longitudinal study suggests that those who use cannabis less than 100 times in
their life are not likely to experience significantly worse health outcomes compared to non-users (165).
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