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Abstract

The Victorian Adolescent Health Cohort Study (VAHCS) is a long-term Australian cohort study that has documented can-
nabis use in young Australians from the mid-teens to the mid-30s. The study findings have described the natural history of early
cannabis use, remission, and escalation and the social and mental health consequences of different patterns of use. The adverse
consequences of cannabis use are most clear-cut in heavy early adolescent users. These consequences include educational
failure, persisting mental health problems, and progression to other substance use. For later onset and occasional users, the
risks are lower and appear to entail modest elevations in risk for other drug use compared with never users. With growing
evidence of health consequences, there is a strong case for actions around early heavy adolescent users. Prevention of early
use, identification and treatment of early heavy users, and harm reduction through diversion of early heavy users away from
the custodial justice system into health care are all priority responses.

Abrégé

L’étude de cohorte sur la santé des adolescents dans I'Etat de Victoria (VAHCS) est une étude de cohorte australienne a long
terme qui a documenté I'utilisation du cannabis chez les jeunes australiens de la mi-adolescence a la mi-trentaine. Les résultats
de I'étude ont décrit I'histoire naturelle de l'utilisation précoce du cannabis, la rémission et I'escalade, et les conséquences
sociales et sur la santé mentale des différents modes d’utilisation. Les conséquences indésirables de I'utilisation du cannabis
sont les plus évidentes chez les adolescents précoces grands consommateurs. Ce sont notamment I'échec scolaire, des
problémes de santé mentale persistants, et la progression vers l'utilisation d’autres substances. Pour les utilisateurs qui
commencent plus tard ou qui sont occasionnels, les risques sont plus faibles et semblent étre liés surtout a de modestes
hausses du risque d'utiliser d’autres drogues, comparativement a ceux qui n'ont jamais été utilisateurs. Etant donné les
données probantes qui s’accumulent sur les conséquences pour la santé, tout plaide en faveur d’agir pour les adolescents
précoces grands consommateurs. La prévention de l'utilisation précoce, l'identification et le traitement des grands con-
sommateurs précoces et la réduction des méfaits en soumettant les grands consommateurs précoces aux soins de santé
plutot qu’au systéme de justice privatif sont toutes des réponses prioritaires.
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In 1925, the Geneva Convention ratified international drug
control and included Indian hemp despite a lack of conclu-
sive evidence then of harmful consequences. Seventy years
later, there was still little reliable evidence about the health
and social consequences of early cannabis use. Debate
remained polarised between those who argued that adoles-
cent cannabis use was a benign, transient practice with few
social and health consequences in most young people'~ and
those who viewed cannabis as having the potential to lead to
escalating drug use and other problems in social adjust-
ment.>* The debate included whether a cannabis dependence
syndrome existed. Tolerance to prolonged cannabis use had
long been documented, but evidence on withdrawal was
equivocal. A widespread, popular view of cannabis as a
“soft drug” led to minimal public health and treatment
responses.

Various reasons contributed to the lack of evidence con-
cerning the consequences of cannabis use. Cannabis research
faced many impediments. Drug treatment services rarely
dealt with cannabis, and so clinical studies were few. The
illicit status of cannabis allowed little scope for human-
subject studies, other than anecdotal reports, and researchers
were unable to unequivocally guarantee confidentiality in
the collection of survey data. The lack of research could also
be attributed in part to vocal ““soft drug” proponents who did
not see the necessity for rigorous research, relying instead on
anecdotal evidence.

In this context, the Victorian Adolescent Health Cohort
Study (VAHCS) was one of the first longitudinal studies to
describe community patterns of cannabis use across adoles-
cence and into adulthood. Previous observations had relied
almost exclusively on cross-sectional and retrospective stud-
ies (e.g., Kandel in 1984°). The methods of the VAHCS are
described in Figure 1. The VAHCS was able to describe the
following:

1. The natural history of cannabis use

2. Patterns and risks for escalation of cannabis use

3. Characterisation of the cannabis dependence
syndrome

4. Consequences of adolescent cannabis use on other
substance use, mental health, and social adjustment
in young adulthood

Natural History and Correlates
of Adolescent Cannabis Use

It is well established that the initiation of cannabis use often
occurs during adolescence, with heaviest use usually occur-
ring during late adolescence and young adulthood.® Two
explanatory theories have been prominent. “Transition prone-
ness” suggests that involvement in one problem behaviour
increases the probability of involvement in others, including
cannabis and other substance use, antisocial behaviours, and
disregard for conventional norms such as school achievement

and parental control.” The “gateway theory” of substance use
transition specifies that cigarette smoking and alcohol use by
adolescents precede cannabis use, which then increases the
risk of moving to other illicit substance use.®

We found that cannabis use had become very common in
youth living in Victoria. Sixty-two percent of VAHCS par-
ticipants reported using cannabis at least once during follow-
up from age 14 years to 35 years, with half commencing
whilst of high school age and a further 38% by the time they
were 20 years old (Figure 2). Use peaked at 20 years, with
almost 60% of participants reporting some use in the past
12 months. Both initiation and prevalence then declined
substantially, and by 29 years of age, only 26% reported
using in the past year, declining to 14% at 35 years. The
reduction in use in the 20s was largely due to decreases in
those reporting only occasional use: 77% at 20 years, 62% at
24 years, 57% at 29 years, and 67% at 35 years, and there
was a corresponding increase in the proportion of users who
used at least weekly. The proportion of all participants at
each wave reporting regular use remained fairly consistent
across the 20s (14%, 10%, and 11% at 20, 24, and 29 years,
respectively), but there was a marked reduction at 35 years to
5% of participants. Throughout follow-up, males consis-
tently reported cannabis use more frequently than did
females (adjusted for wave, average adjusted odds ratio
[AOR] 1.7; 95% CI, 1.5 to 2.0).

These observations differ from reports from the 1980s,
when most cannabis users had ceased using by their late
20s.> The current higher prevalence of use may contribute
to this apparent change, reflecting a shift in mores reducing
the social imperative to quit. The role of social transitions in
young adulthood as a conduit to abstention may now be less
potent or may have occurred when our cohort was older.

We separated the adolescent phase of follow-up into 2
sections: mid-school (average 14.9-15.9 years, waves 1-3)
and late-school (average 16.4-17.4 years, waves 4-6). The
frequency of adolescent cannabis use varied within individ-
uals over time, but 82% of adolescents reporting
mid-school use continued use into the late-school period.’
Antisocial behaviour, cigarette smoking, frequent and high-
risk alcohol drinking, peer cannabis use, and the degree of
school-level involvement in regular cannabis use were all
associated with mid-school use. In mid-school nonusers,
these same factors increased the likelihood of commencing
cannabis use in late-school.”

Adolescent males both initiated use and escalated to
higher levels of cannabis use more often than females:
13% of mid-school using males and 9% mid-school using
females progressed to daily use in late-school. Escalation in
boys was linked to perceived peer use, but this effect was not
apparent in the girls, who were at risk of escalation if they
reported high-risk alcohol use and antisocial behaviours. In
general, perceived use by peers and a school environment in
which regular cannabis use was reported more frequently
provided a milieu in which initiation, continued use, and,
for boys, escalation were more likely.'°
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Aim To investigate continuities and consequences in adulthood of risk behaviours and mental health problems in adolescence
Sample Representative population sample ofstudents aged 14-15 years in the state of Victoria, Australia
Method 2 stage sampling (school then class) of stratifed frame of Government, Catholic and private schools

Flow of participants through the study

Measures Comparable time-dependent measures throughout the study enabled:

Analysis

The Victorian Adolesent Health Cohort Study (VAHCS)

Firstclass entered study August 1992. Study expanded by incorporatng a second class 6 months later at the second wave
Further 4 waves at 6 monthly intervals until the final year of schooling (total adolescent particpants = 1943)

4 waves in adulthood at 20, 24, 29 and 35 years ("young adulthood" defined as waves 7, 8 and 9)

All surveys were computer assisteds: self-administeresd in adolescence, interview-administered in adulthood.

Adolescent phase Adult phase
wave 1 wave 2 wave 3 wave 4 wave 5 wave 6 wave 7 wave 8 wave 9 wave 10
1992 1993 1993 1994 1994 1995 1998 2001/03 2006/08 2012/13
14.9yr 15.5yr 15.9yr 16.4yr 16.8yr 17.4yr 20.7 yr 24.1yr 29.1yr 35.1yr
n=898 n=1727 n=1697 n=1628 n=1575 n=1530 n=1601 n=1520 n=1501 n=1443
A 4

2 entry points

Total intended sample = 1037( wl) + 995 (w2) = 2032

96% (1943) participated at least once in waves 1-6

Longitudinal comparisons between the adolescent (waves 1-6) and young adult (waves7-9) phases.
Monitoring of behaviour as the cohort matured
Identification of transitions in cannabis use and other time-dependent measures
Identification of adolescent exposure, duration and maximum of cannabis use and other variables.
Frequency of cannabis use, all waves (waves 1-10)
In adolescence, current use was measured. In adulthood, maxuimum use in the past year was measured
Throughout follow-up, frequency of use was assessed as: none, occassional (<weekly), weekly and daily
"Regular cannabis use" was defined as >weekly
Diagnosis of cannabis dependence in adult phase (waves 7 to 10)
Assessed in adulthood (waves 7-10) in participants reporting regular cannabis use.
Computerised Composite International Diagnostic Interview (CIDI 2.1, 12-month version) to generate dependence
criteria and a diagnosis of dependence
Needed to allow for possible bias due to participants' missing waves
Initially used weighting by factors associated with missingness
Then used multiple imputation to make the least-biased estimation of missing data, supplemented by sensitivity
analyses using complete case and wave data.
Of necessity, we assume that the associations we observed in those surveyed were similar in individuals not surveyed.
We accounted for possible confounds or mediation in social determinants of health, risk factors and mental health
Fixed covariates included location of school at study inception, overseas birth, parental divorce/separation, parental
other time-varying deviant and health-risk behaviours education and parental smoking. Early childhood factors were
not measured.

Figure |. The Victorian Adolescent Cohort Study: design, measures and analytic strategies.

Cannabis Dependence in Young Adults

Definitions of dependence were relaxed with the publication
of the second edition of the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-II) in 1968, allowing a diag-
nosis of a dependence syndrome without withdrawal
symptoms if there was evidence of habitual use or a clear
sense of need for the drug. This allowed cannabis to be
classified as a drug of dependence, although it was only to
receive cursory attention as such for another 35 years. No
previous community study had described rates of cannabis
dependence syndrome or the typical pattern of symptoms in

the syndrome. We identified DSM-IV cannabis dependence
criteria leading to a 12-month diagnosis of dependence in
each adult wave (Table 1). Cannabis dependence, consis-
tently more common in males, peaked at 20 years and there-
after declined in each subsequent wave. Overall, 12% (95%
CI, 10% to 13%) of adults were assessed as cannabis depen-
dent at least once from age 20 to 35 years.

Stratifying by adolescent cannabis use, 27% (95% ClI,
24% to 31%) of adolescent cannabis users were subsequently
identified with dependence in at least 1 adult wave (20 to
35 years). Escalation to dependence was identified in 17%
(95% CI, 14% to 22%) of adolescent occasional users and
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Figure 2. Cannabis use throughout follow-up in the Victorian
Adolescent Health Cohort.

45% (95% CI, 39% to 52%) of regular users. Only 4% (95%
CL 3% to 6%) of adolescent abstainers were later diagnosed
with cannabis dependence. Regular cannabis use in adoles-
cence was the clearest predictor of later problematic use,
with use before 16 years of age carrying most of the burden
of risk for dependence at 24 years.''"'* Table 2 shows the
independent association between adolescent cannabis use
and dependence at 24 years, underlining the risk of daily
use, persistent use, and earlier adolescent use in escalation
to dependence. However, escalation in use was not inevita-
ble as about 40% of adolescent daily users were no longer
using regularly by 24 years. Male sex, parental divorce or
separation, and persistent (>1 wave) cigarette smoking in
adolescence predicted later escalation of use. Compared with
consistent regular users, occasional adolescent users and reg-
ular users who moderated their use in adolescence had less
risk of dependent use at 24 years. Nonetheless, they were
still at substantially elevated risk compared with nonusers.

Debate continues about the processes underpinning the
development of dependence. As well as the effects of social
mores and drug availability, the central mechanism of cannabis
intoxication may be involved, with vulnerability arising from
the impact of chronic cannabis exposure on the developing
cannabinoid system in the brain of susceptible individuals'*
and possibly genetic liability.'>'® (See also the article by
Renard et al. in this issue.)

Cannabis and Other Substance Use

The gateway theory proposed that adolescents move from
alcohol/cigarettes to cannabis to other illicit drugs.®> Kandel
clarified that this sequence is not inevitable, but she asserted
that few adolescents skip a stage and she did not consider the
possibility of reciprocal relationship between substances.’
Given the shifts in attitudes about cigarette smoking and the
rapid increase in cannabis use in recent decades, there is a
real possibility that the sequencing of substance initiation
might change.

Cannabis and Tobacco

Cigarette smoking contributes the highest risk for preventa-
ble death in high-income countries.'” There are plausible
biological pathways by which cannabis smoking may
increase the risk for lung cancer.'® Adolescent cigarette
smoking was implicated as a risk for the initiation of canna-
bis use in adolescence’ and as a mediator of adverse out-
comes in young adulthood.'® Conversely, cannabis use in
non-cigarette-smokers predicted cigarette smoking initia-
tion.?%?! Elevated risk for later initiation of cigarette smok-
ing was identified both in adolescent non-cigarette-smokers
(occasional cannabis users relative to nonusers: AOR 8.4;
95% CI, 1.9 to 37) and in 20-year-olds (daily users relative to
occasional users, AOR 6.1; 95% CI, 2.7 to 13). Confounding
factors, such as low socioeconomic status, might explain this
observation.?? Similarly, the relationships may reflect a
shared social environment for cannabis and tobacco use.
This finding may also reflect a desensitisation to the route
of administration or may arise from the common practice of
smoking both substances on the same occasion.?® The influ-
ence on cigarette smoking initiation constitutes a potentially
serious health consequence of regular cannabis use beyond
that directly attributable to cannabis.

Cannabis and Alcohol

Consistent with the gateway theory, alcohol bingeing
appeared to potentiate cannabis use’ but in later analyses
became unimportant or even protective against an escalation
in cannabis use. We hypothesised that there were identifiable
disparate trajectories of problematic alcohol and cannabis
use.?* In general, we found that adolescents heading toward
substance abuse appeared to select either alcohol or canna-
bis, possibly as a result of availability and peer acceptability.
We also reported that there were more extreme conse-
quences of social and illicit substance use in the cannabis
group than in the alcohol group at 24 years.** The separation
of substances at high levels of use is illustrated in Figure 3.
Work on the Mid Atlantic Twin Registry suggested that drug
selection was an environmental rather than a genetic phe-
nomenon, whilst continuation may have a genetic compo-
nent.>> It is therefore possible that public education
initiatives aimed at reducing adolescent alcohol use in iso-
lation may inadvertently increase cannabis uptake.

Cannabis and Other lllicit Substance Use

Adolescents using cannabis regularly are at high risk of
escalation to other illicit substance use (e.g., Fergusson
et al.>®). An examination of the predictors and consequences
of adolescent amphetamine use at 24 years brought the role
of cannabis into stark focus. A clear dose-response relation-
ship was noted between adolescent cannabis use and subse-
quent amphetamine initiation, independent of cigarette
smoking, alcohol use, and antisocial behaviour.?” The links
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Table |. Prevalence of DSM-IV-defined dependence in adulthood (waves 7 to 10).

Cannabis dependence

Wave Males Females

No. Average age, years N n % 95% ClI n % 95% ClI
7 20.7 1594 83 10.6 8.1to 13.6 40 43 29t06.2
8 24.1 1517 72 8.7 65to |1.6 30 33 2.1t0 5.0
9 29.1 1387 31 43 28 to 6.6 21 2.1 1.2 to 3.7
10 35.1 1345 22 25 1.4 to 4.3 10 1.6 0.9 to 3.0
Any adult wave 1755 136 16.5 4.1 to 19.2 69 74 59t0 9.3

DSM-IV = Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition).

Table 2. Association between adolescent cannabis use (waves |-6) and cannabis dependence in 1520 cohort participants at 24 years

(wave 8), adjusted for background factors®.

Dependent cannabis use in wave 8 (n® = 103)

Adolescent cannabis use (waves 1-6) NP n %° OR* 95% ClI
Maximal frequency of use

None 999 I5 | 0.16 0.08 to 0.32
Occasional 331 33 10 |

Weekly 124 28 22 2.8 1.5 to 5.1
Daily 66 27 41 5.8 27to 123
Number of waves of use

None 999 I5 | 0.16 0.07 to 0.36
| or 2 waves 234 24 10 |

3 to 6 waves 287 64 22 23 1.2 to 4.5
First wave of reported use

None 999 I5 | 0.16 0.08 to 0.33
Late (wave 4-6) 171 17 10 I

Early (wave 1-3) 350 71 20 2.7 1.5 to 48

*Table derived from Swift et al.'?
®Frequencies obtained by averaging across 5 imputed datasets.

“The percentage with dependence in wave 8 versus all participants in the given category (N).
90dds ratio from multivariable logistic regression models, adjusted for sex, parental divorce/separation, and parental smoking. For each analysis, the reference
exposure category was defined to be the lowest level of adolescent cannabis use.

between adolescent amphetamine use and poor educational
and substance use outcomes at 24 years were substantially
confounded by adolescent cannabis use.?’

Some adolescents did not proceed beyond occasional
adolescent cannabis use. For this group, 30% reported other
illicit substance use at 24 years of age, so even occasional
adolescent users were not completely protected from this
outcome.'® We subsequently showed that cannabis and other
illicit substance use co-occurred in each wave in young
adulthood.?' This is illustrated for wave 8 in Figure 4. Dur-
ing young adulthood, both occasional and regular cannabis
use predicted incident amphetamine, cocaine, and ecstasy
use, with regular cannabis use providing the greatest risk.
In contrast, quitting cannabis in young adulthood predicted
lower illicit drug use.?!

Whether cannabis use is actually causal in the escalation
to other drugs of dependence®® or arises as a result of drug
availability or the adoption of peer attitudes remains

uncertain. Regardless of the mechanism, cannabis use places
adolescents at risk of later use of other illicit drugs.

Social and Educational Outcomes

The links between cannabis use and educational attainment
and participation in adult roles have been well-established
(e.g., Kandel et al.,3 Fergusson and Horwoodzg). We, too,
found that unemployment and welfare dependence were asso-
ciated with regular cannabis use.'*>° School dropout was an
important mediator in those using cannabis daily before year
11 (the penultimate year of schooling). The negative relation-
ship between adolescent cannabis use and higher education
was consistent across 3 Australasian cohorts.>'

Adolescents at risk of initiating cannabis use also had
high rates of antisocial behaviour, cigarette smoking, and
high-risk alcohol use, all likely to heighten failure in making
transitions to adulthood. It nevertheless remains possible that
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Figure 3. Alcohol users only, cannabis users only, and both alcohol and cannabis users shown as a proportion of all users of any substance at
each of waves | to 8, by 3 levels of use: any, moderate risk, and high risk. The x-axis scale reflects the relative timing of each survey. At least
moderate use alcohol was defined as follows: in the week prior to survey, exceeded 28 standard drinks (SD) (I SD = 10 g of alcohol) in
males and 14 SDs in females. High-risk drinking was defined as follows: exceeded 43 SDs in males and 28 SDs in females. At least moderate
risk cannabis use was defined as currently using at least weekly and high-risk use as currently using daily for both males and females. Figure
from Patton et al.**

disengagement with school, accompanied by a history of Mental Health
failure, may have occurred before initiation and escalation
of cannabis use or even may have contributed to it causally,
due to association with like-minded peers who com-
menced cannabis use in a concerted effort not to conform
to adult expectations.*>

A consistent association was noted between depression and
cannabis use in adolescence and young adulthood, but the
relationship weakened as adolescents matured into young
adults.*® A question remained about the directionality of the
association between depression and cannabis use. Females,
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Figure 4. Prevalence of substance use at 24 years (wave 8), stra-
tified by concurrent cannabis use frequency. Percentages are shown
with 95% Cls.

but not males, using daily in adolescence or at 20 years were
shown to be more likely to report anxiety and depression
symptoms at 20 years than were nonusers (females: AOR
1.9; 95% CI, 1.1 to 3.3; males: AOR 0.47; 95% CI, 0.17 to
1.3).>* By 29 years, adolescent daily cannabis users were
demonstrably at increased risk of DSM-IV-defined anxiety
disorder, whether or not they had abstained in the mean-
time> (Table 3). This association was independent of back-
ground factors including other illicit substance use and
earlier symptoms of anxiety and depression.

The links with poor mental health despite later abstinence
suggest a possibility of partially irreversible neurotoxicity
with heavy, early adolescent use. The Dunedin cohort study
in New Zealand reported a demonstrable neuropsychological
decline at 38 years in subjects who had used cannabis daily
in adolescence.*® As in our study, this was identified despite
subsequent abstinence.

Summary of the Main Findings

Analyses from the Victorian Adolescent Health Cohort
Study provide unequivocal evidence of harms following
heavy cannabis use in early adolescence. These include the
following:

Academic failure and school dropout
Persisting mental health problems
Heightened risk for dependence on cannabis
Further substance abuse of other drugs

Occasional adolescent users have far fewer adverse con-
sequences than heavy users, but even in occasional adoles-
cent users, risks for other later substance use and abuse are
higher than for nonusers.

We confirmed that in adolescence, other risk behaviours
such as cigarette smoking and antisocial behaviour are often
associated with the initiation, continuation, and escalation of
cannabis use.

Public Health Intervention and Legislation

The health and social policy implications of these findings
have yet to be fully recognised and implemented in any
jurisdiction. The findings have a particular salience at a time
when legislative frameworks around cannabis use are chang-
ing rapidly.®” The increasing decriminalisation and legalisa-
tion of cannabis possession for personal use in many
countries, including some U.S. states and Canada, have the
potential to increase the availability of cannabis to adoles-
cents even where purchasing the drug remains illegal before
the age of 18 (e.g., the Netherlands) or 21 (e.g., Washington
State).

Responses are likely to be needed at 3 levels. First, there
is a need for stronger preventive interventions, particularly
in settings where cannabis use in adults is legal. Measures
that have been effective in reducing tobacco use, including
taxation and control of marketing, are essential elements of
an effective preventive response, with a particular emphasis
on limiting sales to minors. Given that neurodevelopment
continues well into the 20s, there would be a strong argu-
ment for making sales to those younger than 21 illegal. For
this to occur, politicians will need the knowledge and for-
titude to carry the general public toward a more effective
legislative structure, alongside the provision of clear
evidence-based information, easily accessible by the lay
public, that is designed to dispel myths, inform about poten-
tial harms, and encourage responsible use is essential.*®

Demands are increasing for rigorously evaluated strate-
gies to treat cannabis use disorders,>**° and given the high
rates of cannabis dependence found in the VAHCS, there is a
specific pressing need for more and better evaluation of
promising interventions in adolescents. For adolescents who
have become heavy users, health services need to respond
early and effectively in family and community settings.
There is currently limited evidence, mostly in adults, of
effectiveness of psychotherapeutic interventions for canna-
bis dependence. Pharmacological treatments have not yet
been shown to be effective,*' although this modality is
awaiting more thorough evaluation.** A large European,
multiple-centre, randomised controlled trial of multidimen-
sional family therapy versus individual therapy with self-
referred or coerced teenagers (13 to 18 years) with cannabis
abuse or dependence has reported promising results, with
about 60% of participants showing symptomatic improve-
ment at 12-month follow-up, albeit without a requirement
for abstention.*’

Treatment-seeking by symptomatic Australian cannabis
users at a rate of about 1 in 3 is still unacceptably low,** and
it is likely to be substantially lower in younger adolescents,
who are those at most risk of adverse consequences from
heavy cannabis use. Social marketing has the potential to
increase service use. So too, the development of online stra-
tegies may have the potential to reach a group who otherwise
are unlikely to have any clinical intervention. A randomised
trial of web-based psychotherapeutic treatment for
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Table 3. Associations of maximum adolescent use and late-onset cannabis use with anxiety disorder identified in 1756 cohort participants
(mean age 29 years)®.

Continuity in cannabis use from adolescence to 29 years Anxiety disorder at 29 years (wave 9) (n = 199)

Further adjusted for
concurrent alcohol

Further adjusted for

Adjusted for any adolescent anxi-

background and other illicit sub- ety/depression
factors stance use at 29 years (CIS-R>11)

Maximum adolescent use (waves 2-6) Use at 29 years (wave 9) N° OR®  95% Cl OR? 95% ClI OR® 95% ClI
None, <weekly None 1173 | | |
Weekly+ None 97 20 l.lto37 22 I.] to 4.2 1.8  0.96 to 3.5
None, <weekly Occasional-weekly 288 1.8 12t028 2.1 .3 to03.3 2.0 1.2to0 3.3
Weekly+ Occasional-weekly 79 14 060to35 1.7 0.67 to 4.2 1.5 0.58to 3.7
None, <weekly Daily 85 22 09lto52 24 0.98 to 5.8 2.5 1.0 to 6.1
Weekly+ Daily 35 3.1 12t0 83 38 1.3to Il 32 [.1 to 9.2

*Table derived from Degenhardt et al.>®
PAIll estimates obtained by averaging across the imputed datasets.

“Odds ratios from multivariable logistic regression models adjusted for background factors: sex, nonmetropolitan school location, low parental education,

parental divorce/separation by wave 6.

90dds ratios from multivariable logistic regression models adjusted for background factors and, at 29 years, substance use: high-risk alcohol use in the past
week and other illicit substance use (any of amphetamine, cocaine, or ecstasy use in the past year).

°Odds ratios from multivariable logistic regression models adjusted for background factors, other concurrent substance use, and any adolescent anxiety and
depression symptoms measured using the revised Clinical Interview Schedule (CIS-R) (waves 2 to 6).

uncomplicated cannabis use disorder in treatment-seeking
adults has shown short-term, modest improvement in canna-
bis use and related harms compared with an educational
program.*' In common with other web-based treatment
interventions, attrition was a problem and the authors sug-
gested combining this modality with a face-to-face compo-
nent. In a meta-analysis of web-based interventions of
varying intensity targeting both teenagers and adult cannabis
users, attrition was least when mother-daughter dyads were
enrolled.* Short duration of follow-up appears to be a lim-
iting factor in the evaluation of most interventions.

Harm reduction strategies will remain important. Public
education in a parent- and teen-appropriate manner focuss-
ing on the harms associated with cannabis use is an impor-
tant facet of prevention. Our findings lead to further
questions about policies to regulate cannabis use as well as
the scope for prevention and treatment. Further curtailment
of legal penalties for possession and small-scale production
could take place while penalties for commercial production
and dealing are retained. This has the potential to reduce the
damaging consequences of obtaining a criminal record
through noncompliance with reduced penalties and enables
diversion from the court system and custodial sentences into
health and rehabilitative interventions. Other strategies that
will be important include the development and enforcement
of legislation restricting access to minors, regulation of tet-
rahydrocannabinol (THC) content, and taxation to raise the
price of cannabis. Given its ease of cultivation, the latter may
prove difficult. So too, improved training of health and edu-
cation providers might lead to better recognition and timely
and effective treatment. Given the current limited evidence

base for action, innovation in preventive and treatment
approaches are essential. To build our evidence base for
future action, these will need the highest possible level of
evaluation.
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