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Mr. Herschel Baker
Organisation Name:Drug Free Australia
Your position or role: International Liaison Director,

SURVEY QUESTIONS
Drag the statements below to reorder them. In order of priority, please rank the themes you believe
are most important for this Inquiry into the use of Cannabis in Victoria to consider::
Young people and children,Education,Mental health,Public health,Public safety,Social impacts,Accessing
and using cannabis,Criminal activity
What best describes your interest in our Inquiry? (select all that apply) :
Academic and research,Working in the alcohol and drug services sector

Are there any additional themes we should consider?
Younger the person starts using cannabis the worst his or her mental and physical health outcome
Select all that apply. Do you think there should be restrictions on the use of cannabis? :
Use of cannabis should remain legal for medical treatment only. ,Sale should remain illegal. ,Personal use of
cannabis should remain illegal.

YOUR SUBMISSION
Submission:

On behalf of Drug Free Australia Queensland I thank you for the opportunity to submit to this important area
of drug policy and practice. In particular we are very pleased to note that the Inquiry related to drug demand
reduction campaigns, a critical component of prevention and reducing the initial uptake of drugs. Our
submission focuses primarily on youth prevention, with the view to curbing intergenerational use of harmful
substance use.
Drug Free Australia is pleased to make a contribution to this the area of investigation. Our findings are based
on over 20 years’ of research and policy development in the alcohol and drug arena in Australia and
globally. www.drugfree.org.au
We note that you offer the opportunity to canvass both formal evidence-based research as well as that of
lived experience. Drug Free Australia offers both components and trust that it will contribute significantly to
a more positive way forward for current and emerging generations.
Please find, attached our submission, which contains a selection of examples of our findings on this
important area of work. Further information is available in our online library at:
https://www.drugfree.org.au/index.php/resources/library
Should further clarification on any aspect of our submission require clarification or additional comment,
please do not hesitate to make contact via phone or email.
Sincere regards
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International Liaison Director,

Prevent.
Don't Promote Drug Use.
www.drugfree.org.au

Do you have any additional comments or suggestions?:

FILE ATTACHMENTS
File1: 5f3f41f6a86ed-Cannabis and Youth_.pdf
File2: 5f3f41f6a9796-Iceland ED A.pdf
File3: 5f3f41f6aa0e5-DEA-Marijuana-Prevention-2017-ONLINE.PDF
Signature:
Herschel Baker
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Association of Cannabis Use in Adolescence and Risk
of Depression, Anxiety, and Suicidality in Young Adulthood
A Systematic Review and Meta-analysis
Gabriella Gobbi, MD, PhD; Tobias Atkin, BA; Tomasz Zytynski, MD; Shouao Wang, MSc; Sorayya Askari, PhD; Jill Boruff, MLIS; Mark Ware, MD, MSc;
Naomi Marmorstein, PhD; Andrea Cipriani, MD, PhD; Nandini Dendukuri, PhD; Nancy Mayo, PhD
Supplemental content
IMPORTANCE Cannabis is the most commonly used drug of abuse by adolescents in the

world. While the impact of adolescent cannabis use on the development of psychosis has
been investigated in depth, little is known about the impact of cannabis use on mood and
suicidality in young adulthood.
OBJECTIVE To provide a summary estimate of the extent to which cannabis use during

adolescence is associated with the risk of developing subsequent major depression, anxiety,
and suicidal behavior.
DATA SOURCES Medline, Embase, CINAHL, PsycInfo, and Proquest Dissertations and Theses
were searched from inception to January 2017.
STUDY SELECTION Longitudinal and prospective studies, assessing cannabis use in

adolescents younger than 18 years (at least 1 assessment point) and then ascertaining
development of depression in young adulthood (age 18 to 32 years) were selected, and odds
ratios (OR) adjusted for the presence of baseline depression and/or anxiety and/or suicidality
were extracted.
DATA EXTRACTION AND SYNTHESIS Study quality was assessed using the Research Triangle
Institute item bank on risk of bias and precision of observational studies. Two reviewers
conducted all review stages independently. Selected data were pooled using random-effects
meta-analysis.
MAIN OUTCOMES AND MEASURES The studies assessing cannabis use and depression at
different points from adolescence to young adulthood and reporting the corresponding OR
were included. In the studies selected, depression was diagnosed according to the third or
fourth editions of Diagnostic and Statistical Manual of Mental Disorders or by using scales with
predetermined cutoff points.
RESULTS After screening 3142 articles, 269 articles were selected for full-text review, 35 were

selected for further review, and 11 studies comprising 23 317 individuals were included in the
quantitative analysis. The OR of developing depression for cannabis users in young adulthood
compared with nonusers was 1.37 (95% CI, 1.16-1.62; I2 = 0%). The pooled OR for anxiety was
not statistically significant: 1.18 (95% CI, 0.84-1.67; I2 = 42%). The pooled OR for suicidal
ideation was 1.50 (95% CI, 1.11-2.03; I2 = 0%), and for suicidal attempt was 3.46 (95% CI,
1.53-7.84, I2 = 61.3%).
CONCLUSIONS AND RELEVANCE Although individual-level risk remains moderate to low and
results from this study should be confirmed in future adequately powered prospective
studies, the high prevalence of adolescents consuming cannabis generates a large number of
young people who could develop depression and suicidality attributable to cannabis. This is
an important public health problem and concern, which should be properly addressed by
health care policy.

JAMA Psychiatry. doi:10.1001/jamapsychiatry.2018.4500
Published online February 13, 2019.
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Psychiatry, McGill University, 1033
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C

annabis is the world’s most widely used illicit drug, with
3.8% of the global population having used cannabis in
the past year.1 Prevalence of use as a fraction of the
world’s population has remained stable since the 1990s,1 although patterns in individual countries are changing, with the
percentage of individuals aged 18 to 29 years in the United States
who reported using cannabis in the past year roughly doubling
between 2001 to 2002 and 2012 to 2013, from 10.5% to 21.2%.2
Among US adolescents from 1991 to 2011, the prevalence of cannabis was high, with 20.9% of adolescents reporting use in the
past month3; additionally, about 7% of US high school seniors
are daily or near-daily users of cannabis.4 In Canada, among
youth aged 15 to 19 years, the rate of past-year cannabis use in
2015 was 20.6%.5 Similarly, in Australia, 4% of adolescents aged
14 to 19 years use cannabis weekly6; in England, 4% of adolescents aged 11 to 15 years used cannabis in the last month.7 It is
estimated that 87.6 million adults in the European Union (aged
15 to 64 years), or 26.3% of this age group, have tried cannabis
during their lives.8 Last year, prevalence rates among individuals aged 15 to 34 years range from 3.5% in Hungary to 21.5% in
France.8
The main pharmacologically active cannabinoid in the cannabis plant (Cannabis sativa or indica) is Δ-9 tetrahydrocannabinal (THC), which mediates most of its psychoactive and
mood-related effects and also has addictive properties. The
regular use of cannabis during adolescence is of profound
concern9 as use in this age group is associated with an increased likelihood of deleterious consequences, such as diminished scholastic achievement, lower degree attainment and
school abandonment, liability to addiction,10 earlier onset of
psychosis,11 and neuropsychological decline.12 Furthermore,
in the general population, there is substantive evidence for statistical associations between cannabis use and increased risk
of motor vehicle crashes; the development of psychoses with
the highest risk among the most frequent and high potency
cannabis users; increased cannabis use frequency and the progression to developing problem cannabis use; adverse birth
outcome in the offspring of mothers with cannabis smoking
habits; and worse respiratory symptoms and more frequent
chronic bronchitis episodes with long-term cannabis
smoking.9,13
Little attention has been specifically paid in the public
health discourse as to the impact of adolescent cannabis use
on the risk of developing depressive symptoms and mood disorders, even though researchers have published on this topic
since the 1970s.14 Some clinical studies have found a larger effect in women,15 while the rate of depression in adulthood may
remain elevated even when cannabis use is stopped after
adolescence.16 Moreover, many preclinical studies in laboratory animals have also reported an association between pubertal exposure to cannabinoids and adult-onset depressive
symptoms, in addition to elucidating the neurobiological
mechanisms of this observed effect.17-19 The adolescent brain
is indeed still under development and psychotropic drugs used
at this time may thus alter the physiological neurodevelopment, especially of the frontal cortex and limbic system.20,21
To date and to our knowledge, there has been no systematic review or meta-analysis summarizing the association of
E2
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Key Points
Question Is adolescent cannabis consumption associated with
risk of depression, anxiety, and suicidality in young adulthood?
Findings In this systematic review and meta-analysis of 11 studies
and 23 317 individuals, adolescent cannabis consumption was
associated with increased risk of developing depression and
suicidal behavior later in life, even in the absence of a premorbid
condition. There was no association with anxiety.
Meaning Preadolescents and adolescents should avoid using
cannabis as use is associated with a significant increased risk of
developing depression or suicidality in young adulthood; these
findings should inform public health policy and governments to
apply preventive strategies to reduce the use of cannabis among
youth.

cannabis use during adolescence on the risk of depression in
young adulthood. A meta-analysis published in 2014 examined the association of cannabis use and depression,22 but this
study included youth and adults and therefore did not estimate the specific risk of use during adolescence. The study also
did not consider the risk of suicidal behavior and the comorbid anxiety often associated with depression. Two other systematic reviews and meta-analyses23,24 analyzed the association between cannabis and depression, but those studies
likewise focused on use in the general population (adolescents and adults) and thus could not study the window of risk
in adolescence.
The goal of this investigation is to systematically review and
analyze longitudinal prospective cohort studies that measured cannabis use during adolescence (18 years and younger)
and evaluate the risk of depression, anxiety, and suicidality during young adulthood (aged 18 to 32 years). Given the high percentage of depression in adolescents smoking cannabis at the
baseline, only longitudinal prospective cohort studies controlling for baseline depression were included in the study.

Methods
Search Strategy
The literature search was conducted by a health sciences librarian (J.B.) to identify all relevant clinical literature reporting on the association between cannabis use during adolescence and mood disorders. The search period covered the years
from inception to January 23, 2017. Database search strategies complied with the Institute of Medicine standards25 and
were not limited by language or by year of publication. Searches
used MeSH headings26 and text words as suitable. The Medline
strategy was developed with input from the research team and
then peer reviewed by a second librarian using the PRESS
standard.27 After the initial Medline strategy was finalized,
it was adapted for the other databases (Medline search
details appear in eMethods 1 in the Supplement). The
vocabulary and syntax of the strategy were tailored to allow
for optimal electronic searching of the following databases:
Medline (Ovid), Embase (Ovid), CINAHL, PsycInfo (Ovid),
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Figure 1. Selection Process for Study Inclusion in the Systematic Review
and Meta-analysis
5071 Records identified in each database
1788 Medline
1232 PsycInfo
1076 Embase
603 CINAHL
377 ProQuest Dissertations
and Theses

sion and/or anxiety at baseline. Parental level of education, socioeconomic status, alcohol consumption, and cigarette smoking were also controlled for in almost all included studies. When
multiple studies were found reporting on the same population cohort at different time points, only the study reporting
the longest follow-up was chosen.

Data Extraction
A structured form in DistillerSR was used to extract the following data: the year of publication; the sample size at followup; the mean age of participants at baseline and at follow-up;
the sex distribution; the methods to define cannabis use (in
terms of frequency of use and age at use, if provided); and the
methods to define depression, anxiety, and suicidal behaviors, as well as control variables for adjustment. The 35 longitudinal studies retained for the meta-analysis reporting the
outcome of depression in young adulthood (reported as OR,
β, intercept, frequency, or relative risk) are in eTable 1 in the
Supplement.10,15,16,30-61 A summary of the articles selected for
full-text review (N = 269) by both authors and the reason for
exclusion (n = 234) or retention (n = 35) appear in eTable 2 in
the Supplement. Only studies reporting adjusted OR for basal
depression or anxiety or suicidality were included in the metaanalysis. References cited in articles meeting inclusion criteria and references cited in previous systematic reviews on cannabis use and depression were manually explored for other
relevant studies.

1929 Duplicates removed
3142 Records screened for title and abstract
2877 Records excluded
265 Full-text articles assessed
4 Additional records identified
through references

234 Full-text articles excluded,
through references

35 Studies included in qualitative synthesis
11 Studies included in quantitative synthesis

and Proquest Dissertations and Theses. The results were
compiled and duplicates removed using EndNote X7 (EndNote, Clarivate Analytics).
References of included studies and pertinent reviews were
manually verified for further clinical studies. Grey literature
was searched using Grey Matters, a practical search tool for evidence-based medicine available through the Canadian Association for Drugs and Technologies in Health.28 Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) reporting guideline for reporting of systematic
reviews were followed and fulfilled.29 DistillerSR, an advanced
systemic literature review software was used to manage the
screening process (DistillerSR, Evidence Partners) (Figure 1).

Study Selection
Two reviewers (T.A. and T.Z.) independently assessed all titles
and abstracts along with full texts of potentially relevant articles. Studies were included if they met the following criteria: (1) reported in an original article in a peer-reviewed journal; (2) included population-based data that were collected
longitudinally and prospectively; (3) the exposure variable referred specifically to cannabis; (4) outcome measures referred specifically to depression, suicidal behavior, anxiety (often comorbid to depression), or mixed anxiety-depressive
symptoms; (5) the outcome variable (depression, anxiety, suicidality) was controlled for at baseline, (6) assessed cannabis
use in adolescents younger than 18 years (at least 1 assessment point) and then again assessed them for depression in
young adulthood (aged 18 to 32 years); (7) data were either presented as an odds ratio (OR); and (8) controlled and adjusted
for the following confounding factors: age, sex, and depresjamapsychiatry.com

Original Investigation Research

5 of 27

Parameters Definitions
Cannabis use in most studies was measured with a selfreported questionnaire. Most studies reported the frequency
of use in the last year or the last 6 months, distinguishing
weekly users, daily users, and occasional users (eTable 1 in the
Supplement). However, when a single study reported the OR
for several possible frequencies of cannabis use (eg, nonusers vs occasional users, weekly users, and daily users, among
other classifications), only the OR for the highest frequency
of use classification vs nonusers was included in our pooled
analysis.
Depression or anxiety was considered in a dichotomous
manner according to the third and fourth editions of the
Diagnostic and Statistical Manual of Mental Disorders62 criteria or with scales (eg, Symptom Checklist-90, Composite
International Diagnostic Inter v iew, G eneral Health
Questionnaire-12, Clinical Interview Schedule-Revised) with
a determined cutoff points (eTable 1 in the Supplement). Suicide attempts and/or ideations were evaluated with questionnaires and/or standardized interview assessment or scales
(eTable 1 in the Supplement).

Quality Assessment
The risk of bias of the included articles was assessed using the
Research Triangle Institute item bank on risk of bias and precision of observational studies. 63 Unlike quality assessments, the Research Triangle Institute item bank does not create a score quantifying a degree of bias but uses a list of criteria
to determine where in a study the bias may be located. The 29
items relate to precision (sample size and efficiency from strati(Reprinted) JAMA Psychiatry Published online February 13, 2019
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Figure 2. Forest Plot Showing Adjusted Odds Ratio (OR) and 95% CIs for Depression and Anxiety in Young
Adulthood According to Cannabis Use in Individual Studies
Favors Controls
(Non–Cannabis
Users)

OR
(95% CI)

Study
Depression in young adulthood
Brook et al,34 2002, United States

1.44 (1.08 to 1.91)

Brook et al,16 2011, United States and Puerto Rico

1.50 (0.90 to 3.20)

Degenhardt et al,38 2013, Australia

1.10 (0.60 to 1.90)

Gage et al,44 2015, United Kingdom

1.30 (0.98 to 1.72)

Georgiades and Boyle,45 2007, Canada

1.48 (0.65 to 3.40)

Marmorstein and Iacono,46 2011, USA

2.62 (1.22 to 5.65)

Silins et al,10 2014, Australia and New Zealand

1.02 (0.52 to 2.01)

Pooled OR for all studies: Q = 3.26, df = 6 (P = .62); I 2 = 0%

1.37 (1.16 to 1.62)

Favors
Cannabis
Users

Anxiety in young adulthood
Brook et al,16 2011, United States and Puerto Rico

1.60 (0.90 to 2.90)

Degenhardt et al,38 2013, Australia

1.40 (0.84 to 2.50)

Gage et al,44 2015, United Kingdom

0.96 (0.75 to 1.24)

Pooled OR for all studies: Q = 3.26, df = 2 (P = .20); I 2 = 42%

1.18 (0.84 to 1.67)
0.1

1

10

OR (95% CI)

fication/matching to balance exposure groups on key confounders), bias (selection, performance, attrition, detection,
reporting, and information), and overall believability.

ods to better estimate the differences in the distribution of the
confounding variables67 using SAS, version 9.4 (SAS Institute
Inc). Details are in eMethods 2 in the Supplement.

Statistical Analysis
Only longitudinal prospective cohort studies reporting outcome data about cannabis use (baseline) and depression
(follow-up) and adjusting for depression and/or anxiety
and/or suicidality at baseline were included in the metaanalysis (eTable 1 in the Supplement). We recorded OR estimates for the association between cannabis use in adolescence and 4 different outcomes: depression, anxiety,
suicidal ideation, and suicidal attempts in early adulthood.
All studies reported ORs adjusted for prior history of
depression and other confounding variables (eg, sex,
tobacco smoking, alcohol). We pooled the ORs for each outcome using random-effects models 64 since considerable
heterogeneity was expected. The presence of betweenstudy heterogeneity was tested using Cochran Q 65 and
quantified by I2 (ie, the percentage of the total variance that
is due to between-study heterogeneity).

Results of the Meta-analyses

We fit mixed-effects meta-regression models to explore the
heterogeneity attributable to 2 covariates: the method of defining depression (structured diagnosis vs questionnaire) and
the country where the study was conducted (Australia, United
States, or other countries). These analyses were carried out
using the metafor package in the R software program, version 3.4.066 (The University of Auckland).

A total of 11 articles met the inclusion criteria for the metaanalysis (Figure 1): 7 for depression 10,16,34,38,44-46 ; 3 for
anxiety,16,38,44 3 for suicidal ideation,41,47,57 and 3 for suicide
attempts.10,54,57 To estimate the extent to which cannabis use
during adolescence was associated with increased odds of developing depression in young adulthood, we pooled results
from 7 studies.10,16,34,38,44-46 The pooled OR for depression during young adulthood among cannabis users compared with
nonusers was 1.37 (95% CI, 1.16-1.62; I2 = 0%; Figure 2). Cannabis use during adolescence was associated with increased
odds of developing anxiety in young adulthood when pooling 3 studies16,38,44 (OR, 1.18; 95% CI, 0.84-1.67; I2 = 42.0%;
Figure 2). Suicidal ideation is a symptom of depression, while
suicide represents one of the most severe sequelae of mental
illness. Results from 3 studies that had measured the association of cannabis use during adolescence with subsequent suicidal ideation within adolescence41,57 and in young adulthood47
were pooled with a resultant OR of 1.50 (95% CI, 1.11-2.03; I2:
0%; Figure 3). For the number of suicide attempt outcomes
within adolescence54,57 or during young adulthood,10 the results were pooled with a resultant OR of 3.46 (95% CI, 1.537.84; I2 = 61.3%; Figure 3).

Sensitivity Analysis and Propensity Score Analysis

Exploration of Heterogeneity via Meta-regression

One set of sensitive analysis was done to rule out possible cohorts’ overlap. Moreover, the cohort with the highest OR for
depression46 was entirely reanalyzed using both the classical
methods for factors adjustment (multivariate regression analysis) and using the propensity score adjusted regression meth-

There was no evidence that the use of structured diagnostic
tools such as the DSM, International Statistical Classification
of Diseases and Related Health Problems, Tenth Revision, or
scales to measure depression had an impact on the pooled OR.
The pooled OR among studies using structured diagnostic tools

Exploration of Heterogeneity via Meta-regression

E4
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Figure 3. Forest Plot Showing Adjusted Odds Ratio (OR) and 95% CIs for Suicidal Ideations
and Attempts According to Cannabis Use in Individual Studies
Favors Controls
(Non–Cannabis
Users)

OR
(95% CI)

Study
Suicide ideations
Fergusson et al,41 1996, New Zealand

1.40 (0.70 to 2.80)

McGee et al,47 2005, New Zealand

1.10 (0.58 to 2.07)

Weeks and Colman,57 2016, Canada

1.74 (1.16 to 2.60)

Pooled OR for all studies: Q = 1.49, df = 2 (P = .48); I 2 = 0%

1.50 (1.11 to 2.03)

Favors
Cannabis
Users

Suicide attempts
Roberts et al,54 2010, United States

4.81 (1.82 to 12.66)

Silins et al,10 2014, Australia and New Zealand

6.83 (2.04 to 22.90)

Weeks and Colman,57 2016, Canada

1.87 (1.09 to 3.22)

Pooled OR for all studies: Q = 5.38, df = 2 (P = .07); I 2 = 61.3%

3.46 (1.53 to 7.84)
0.1

1

10

OR (95% CI)

was 1.38 (95% CI, 1.15-1.66), while it was 1.28 (95% CI, 0.831.97; P = .74) among studies using scales.
No association was found between the country in which
the study was conducted and the reported OR. The pooled OR
among studies carried out in the United States was not significantly different from those of other countries. The pooled OR
among studies from the United States was 1.54 (95% CI, 1.201.98); the pooled OR among studies from other countries was
1.24 (95% CI, 0.99-1.56; P = .21).

Sensitivity Analysis and Propensity Score Analysis
Since there were concerns about the potential overlapping of
cohorts between the study by Degenhardt et al38 (Victorian
Adolescent Health Cohort Study) and Silins et al10 (including
a section of the Victoria cohort plus the Australian Temperament Project, the Christchurch Health and Development
Study), we did a sensitivity analysis by removing the study by
Degenhardt et al38 when assessing the association of cannabis with depression. The new OR was 1.40 (95% CI, 1.17-1.67)
and remained significant.
Since the OR for depression was modestly elevated and
even if error was random, if depression is more frequent in cannabis users,37 adjusting for depression would not eliminate it
as a confounder and an apparent association could be observed in the range of the results seen here. As reported by
Harder and colleagues68 the OR risk for depression after adolescent cannabis use becomes nonsignificant when the propensity score–adjusted regression methods is used.
To overcome this impact, the data set by Marmorstein and
Iacono46 (reporting the highest OR for depression; Figure 2)
was reanalyzed with multivariable logistic regression method
and the propensity score method. The replication of the previously published work using the classical methods (multivariable logistic regression) resulted in a OR of 2.5 (95% CI, 1.15.5) (major depressive disorder by age 24 years as predicted
by cannabis use disorder by age 17 years, controlling for sex,
parental major depressive disorder and major depressive disorder, alcohol use disorders and nicotine dependence by age
17 years), while using a propensity score method the OR was
2.6 (95% CI, 1.2-5.5).
jamapsychiatry.com
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Systematic Review of Nonpoolable Studies
and Trajectory-Based Studies
Twenty-four longitudinal studies did not report OR poolable
data or reported the same cohorts and were thus not included in the meta-analysis; most of these studies reported
findings as regression coefficients (β) or percentages rather than
ORs or based their results on trajectories of cannabis use over
time (eTable 1 in the Supplement). Interestingly, most of these
studies reported a positive correlation between adolescent cannabis use and later depression,15,30-37,40,42,43,49-53,61 reinforcing the results of the meta-analysis. A few studies analyzed the
different trajectories of cannabis use patterns from adolescence through young adulthood. For example, 1 study of 1232
first-year college students established 6 cannabis use trajectories varying from nonuse, to late-increase use, to collegepeak use, to chronic use.35 The 6 cannabis trajectory groups
were not significantly different on year-1 health-related variables but differed on all 10-year mental health outcomes tested,
including depression and anxiety. Chronic and late increased
users of cannabis fared the worst for the depression score after controlling for covariates. Interestingly, the higher risk for
depression and anxiety in adolescents that continue to smoke
until age 29 years was also confirmed by Degenhardt et al,38
suggesting that even the chronic use in young age is detrimental for mental health.
There is evidence that younger users of cannabis (aged 14
to 15 years) were at significantly higher risk of suicidal behaviors, although, overall, the association between cannabis use
and depression did not vary with age42; moreover, girls seem
more susceptible than boys to develop adult depression if they
smoke cannabis in adolescence.15 Two trajectory studies demonstrated that quitting cannabis by the end of adolescence did
not protect people from some of the serious effects of the
drug.16,39 Other studies likewise found significant positive associations between cannabis use during adolescence and later
anxiety and depression paralleled by academic unpreparedness, delinquency, and poorer academic performance.36
In contrast, a few studies failed to find a statistical correlation between cannabis and depressive symptoms.39,48,55,56,59,60
One study found no evidence of increased depression among
(Reprinted) JAMA Psychiatry Published online February 13, 2019
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nonusers vs other groups, although the chronic group of users
reported significantly more anxiety symptoms at age 33 years
than the other groups, after controlling for baseline anxiety.39 Another study supported a self-medication hypothesis in male individuals, in which adolescents with higher depressive symptoms
at baseline used more cannabis.59 This study failed to support
a link between using cannabis as an adolescent and later depression in male or female individuals but found instead a positive
association between tobacco and depression.
Another study69 found an increased risk of depression
among adolescents who possessed the short allele of the serotonin transporter gene (5-HTTLPR genotype) (S/S), evincing
an interaction between genetics and an environmental exposure (cannabis).

Discussion
This meta-analysis shows that cannabis consumption in adolescence is associated with increased risk of developing major depression in young adulthood and suicidality, especially
suicidal ideation. The association between cannabis and suicidal behavior was previously reported by Borges et al.70
Major depressive disorder is a debilitating mental illness
associated with increased morbidity, mortality, and disability among those affected. During 2013 to 2016, 8.1% of individuals in the United States older than 20 years experienced
depression in a given 2-week period.71 Although the causes of
major depressive disorder are multifactorial and complex, this
meta-analysis suggests that the cannabis exposure could be 1
factor contributing to depression in young adulthood. These
data indicate that cannabis use during adolescence is associated with a moderately increased risk of depression in young
adulthood. The effect size is modest, but considering that
20.9% of adolescents in the United States report monthly use
of cannabis3 and 7% of US high school seniors are daily or neardaily users,4 the consequences of cannabis use during adolescence are magnified in young adulthood. In this study, the estimated population attributable risk is 7.2%. This translates to
some 413 326 adolescent cases of depression potentially attributable to cannabis exposure, considering that the population of young people between 18 and 34 years in the United
States is 70 872 11872 and the incidence of depression is 8.1%.71
This study also is consistent with the greater part of research
on brain imaging literature demonstrating the negative influence of cannabis in brain plasticity during the development.
The brain indeed remains in a state of active, experienceguided development from the prenatal period through childhood and adolescence until the age of approximately 21
years.20,21 During this period, it is intrinsically more vulnerable to the adverse long-term effects of environmental insults, such as exposure to the THC.
Indeed, a recent review from more than 30 human magnetic resonance imaging studies from earlier cannabis users
compared with controls have pointed out that neuroanatomic alterations emerged across regions notably with high
cannabinoid receptor type 1. These alterations were more pronounced in people consuming higher doses at earlier age at
E6
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onset73 and are mostly characterized by a decrease in volume
(hippocampus, amygdala, prefrontal cortex) or greater gray
matter density in cannabis users than in controls in the left
nucleus accumbens extending to subcallosal cortex, hypothalamus, sublenticular extended amygdala, and left
amygdala.74 Animal studies have demonstrated that cannabis consumption during adolescence produces an increase in
anhedonia and anxiety in adulthood, paralleled by a decrease in serotonin (a neurotransmitter linked to depression)
and an increase in norepinephrine (a neurotransmitter linked
to anxiety).17 Studies have also demonstrated that, following
long-term adolescent cannabinoid exposure, dopamine neurons become less responsive to the stimulating action of cannabinoids and a long-lasting cross-tolerance for morphine, cocaine, and amphetamine occur.18 Adolescent rats treated with
THC also have fewer synaptic contacts during adulthood and
reduced efficiency of hippocampal networks75; these differences may constitute the neurobiological underpinning of the
cognitive and behavioral deficits that are observed in humans.9
Some of the detrimental effects of cannabis on behavior seem
more pronounced in females in both animals19 and humans,15
although this finding remains controversial. Additional studies further demonstrate the neurobiological and the pathophysiological depressionlike behavior of adolescent rats when
exposed to cannabinoids.19

Limitations
The limitations of this meta-analysis are intrinsic to the
methodology itself. First, even if only longitudinal studies
adjusted for premorbid depression were included, since the
individual patient data from the majority of studies were not
reanalyzed using causal inference methods, strong causal
association cannot be made with respect to the relationship
between cannabis and later depression, suicide, or anxiety.
Moreover, not all studies have adjusted for other drugs of
abuse and cigarettes, or psychosocial factors (ie, school
abandonment, drug abuse in peers) that may be linked to
depression and early cannabis consumption.46,49 Second,
the longitudinal studies included in our analysis used
heterogeneous methods of detecting major depressive disorder: some studies34,38,44,46 in the depression analysis used
Diagnostic and Statistical Manual of Mental Disorders or
International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision, criteria, including a structured interview 45 to detect major depressive episodes, 1
study used a symptoms-based checklist,16 another study
used a dichotomous measure derived from different diagnostic interviews and the Depression Anxiety Stress scale.10
It was also not possible to evaluate the exact quantity of cannabis consumed among adolescents in individual studies
since they used measures of frequency of use and rather
than the precise quantity. Furthermore, the potency of cannabis has generally increased since 1980,76 and potency varies across geographic location.8 Thus, the content of THC in
“one-weekly joint” likely shifted from 1980 to the present
day and across locales.
It is unlikely that publication bias is a concern in the context of our research as we included studies that had identi-
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fied cannabis as 1 of the primary predictors of interest. It is more
likely that we may have missed studies that examined the use
of cannabis as a secondary interest.

Conclusions
These findings highlight the importance of initiatives aiming
to educate teenagers on the risks associated with using can-
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Adolescent substance use—the consumption of alcohol, tobacco, and other harmful drugs—remains a persistent global problem and has presented ongoing
challenges for public health authorities and society. In
response to the high rates of adolescent substance use
during the 1990s, Iceland has pioneered in the development of the Icelandic Model for Primary Prevention of
Substance Use—a theory-based approach that has
demonstrated effectiveness in reducing substance use
in Iceland over the past 20 years. In an effort to document our approach and inform potentially replicable
practice-based processes for implementation in other
country settings, we outline in a two-part series of articles the background and theory, guiding principles of
the approach, and the core steps used in the successful
implementation of the model. In this article, we describe
the background context, theoretical orientation, and
development of the approach and briefly review published evaluation findings. In addition, we present the
five guiding principles that underlie the Icelandic
Prevention Model’s approach to adolescent substance
use prevention and discuss the accumulated evidence
that supports effectiveness of the model. In a subsequent Part 2 article, we will identify and describe key
processes and the 10 core steps of effective practicebased implementation of the model.
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Introduction
>>
Preventing alcohol, tobacco, and other harmful drug
use among youth remains an ongoing challenge, especially in many advanced economies of the world. From
a public health perspective, the most sensible approach
to prevention is to avert or delay the onset of alcohol,
tobacco, and other drug use as long as possible. Early
drug use impairs psychosocial and neurocognitive
development and increases youth vulnerability to later
use of licit and illicit substances, academic failure,
high-risk sexual behavior, and mental health problems
(Atherton, Conger, Ferrer, & Robins, 2016; Windle &
Zucker, 2010), and is strongly predictive of later dependence (Kendler, Myers, Damaj, & Chen, 2013; Moss, Chen,
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& Yi, 2014). Nonetheless, despite the need for effective
primary prevention, most programs and approaches fail
to show long-term impact and societal benefits (Hopfer
et al., 2010; Kumpfer, Smith, & Summerhays, 2008).
Although there are examples of prevention approaches
that have demonstrated success, such as the Strategic
Prevention Framework developed by Substance Abuse
and Mental Health Services Administration (AndersonCarpenter, Watson-Thompson, Chaney, & Jones, 2016)
and Communities That Care (Hawkins et al., 2008), a
separate noteworthy success story in primary prevention of substance use comes from Iceland. This article is
the first of a two-part series that describes the theoryand practice-based processes associated with the successful implementation of the Icelandic Model for
Primary Prevention of Substance Use. Here we discuss
the development of the Icelandic Prevention Model
(IPM), present a brief theoretical overview, and summarize the accumulated evidence of effectiveness of the
approach in reducing rates of adolescent substance use
in Iceland. This is followed by an introduction to the
five guiding principles underlying the model. We conclude by placing the model and the evidence in support
of its effectiveness in context within the wider literature
of the field.

Model Development and Evidence
>>
of Effectiveness

Context
In the 1990s, Iceland ranked comparatively high on
adolescent alcohol, tobacco, and other harmful drug
use as evidenced by results from the European School
Project on Alcohol and Drugs (ESPAD)—a comparative
study of 35 European countries conducted every 3 to 4
years (ESPAD Group, 2016). To illustrate, in 1999, the
rate of ever smoking tobacco among 10th-grade youth
in Iceland was 56% and 69% on average in Europe; the
rate of drunkenness in the past 12 months was 56% in
Iceland and 52% in Europe; and 15% had reported use
of cannabis substances (hashish, marijuana) in Iceland,
similar to other parts of Europe. For many years leading
up to this point Iceland had been utilizing traditional
methods of primary substance use prevention, namely,
individual, school-based instructional and educational
programs, with the aim of educating or leading youth
away from initiating substance use (Palsdottir, 2003;
Sigfusdottir, Thorlindsson, Kristjansson, Roe, &
Allegrante, 2009). In response to the alarming rates of
adolescent substance use in the mid-1990s and with
sponsored funding from the government of Iceland and
the Reykjavik City Council, a group of policy makers

2

and administrative leaders, elected officials, and social
scientists came together to explore new ideas for initiating a different, bottom-up collaborative approach to
substance use prevention that has since become known
as the Icelandic Prevention Model (Sigfusdottir et al.,
2009; Sigfusdottir, Kristjansson, Gudmundsdottir, &
Allegrante, 2011).
Model Development
Since its formulation, the IPM has been grounded in
classic theories of social deviance that were developed
in sociology and criminology (Akers, 1977; Hirchi,
1969; Merton, 1938), rather than based in traditional
health behavior change theories (Glanz, Rimer, &
Viswanath, 2015). The mutual viewpoint of these deviance theories is that most individuals are capable of
deviant acts but that only under certain environmental
and social circumstances will those acts become common patterns of behaviors among dominant groups of
adolescents. Major reasons for such behavioral patterns
thus include (a) lack of environmental sanctions by the
social environment (e.g., from parents and other adults),
(b) low individual and/or community investment in
traditional and positive values (e.g., high educational
aspirations), and (c) lack of opportunities for participation in positive and prosocial development (e.g., organized recreational and extracurricular activities such as
sports, music, drama, after school clubs, etc.). Thus,
from this theoretical perspective, children are viewed
as social products and not as rational individual actors,
and hence alcohol, tobacco, and other drug use is
viewed as attributes of the social environment
(Sigfusdottir et al., 2009) and engrained in both risk
and protective factors that comprise key determinants
of the ongoing cycle of substance use.
Echoed by this theoretical view, the goal of the
approach from the outset was to “mobilize society as a
whole in the struggle against drugs” (Palsdottir, 2003),
with emphasis on community engagement and collaboration leading to long-standing and gradual environmental and social change rather than short-term
solutions. Rooted in research evidence from the social
and behavioral sciences, the preventive cornerstone of
the approach was to strengthen protective factors and
mitigate risk factors at the local community level
within each of the domains of parents and family, the
peer group, the school environment, and leisure time
outside of school (Nash, McQueen, & Bray, 2005;
Scholte, Poelen, Willemsen, Boomsma, & Engels, 2008;
Watkins, Howard-Barr, Moore, & Werch, 2006), all of
which are potential domains of ongoing practice-based
assessment and intervention (see Figure 1). The 10 core
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Figure 1 Domains of Community Risk and Protective Factors
in the Icelandic Prevention Model

steps to this effective intervention process are outlined
in the related second article within this issue of Health
Promotion Practice.
Evaluation and Evidence of Effectiveness
Since the original development of the model, Iceland
has led the decline in substance use in all of Europe. In
2015, the rate of ever smoking tobacco was 46% among
10th-grade adolescents in Europe but had plunged to
16% in Iceland; average rates of current alcohol use
were 48% in Europe but 9% in Iceland; and average
rates of lifetime use of cannabis substances remained at
16% in Europe, similar to 1999, but declined to 5% in
Iceland (see Figure 2 for standard trend measures from
the Youth in Iceland studies). In all instances, the 2015
rates in Iceland represented either the lowest or the
second lowest of all 35 countries that participated
in the ESPAD study that year (ESPAD Group, 2016).
Corresponding to these changes in substance use,
Iceland had also witnessed large reductions in risk factors and strengthening of protective factors. For example, 10th-grade students reporting parents knowing
with whom they spend time in the evenings increased
from ~50% in 2000 to just over 74% in 2016. Even more
dramatic, while 80% of 10th-grade students reported
having been “outside after midnight” once or more during the 7 days prior to the annual survey in 2000, this
ratio had declined to approximately 31% in 2016.
During the same time, participation in organized sports
with a club or team four times per week or more often
had increased from 26% in 2000 to approximately 37%
in 2016 (Kristjansson et al., 2016). Using a quasi-experimental, group-based design, we conducted an evaluation to assess central elements of the IPM (Kristjansson,

James, Allegrante, Sigfusdottir, & Helgason, 2010).
Municipalities that had consistently been a part of the
model since 1997 formed the intervention group and
were compared to those that had consistently been outside of the formal model. It should be noted that given
the geographical isolation and small population of the
country, potentially contaminating spillover effects
from the model to outside areas could be expected.
However, despite these challenges, the evaluation demonstrated a significand difference in group trends over
time in smoking and alcohol use, parental monitoring,
party lifestyle, and participation in organized sports,
with the treatment group being favored in all instances.
Since the mid-1990s, much has changed in the adolescent environment in Iceland that has been influenced by widespread implementation of the model.
Some of those changes are holistic and onetime alterations, while several notable others are ongoing and
continuous. First, municipalities and schools that
include over 80% of the country’s population now
routinely utilize annually updated survey data to
monitor trends and potential changes in substance use
and risk and protective factors among youth and use
this information to organize responses and set strategies for the year ahead. Second, most municipalities
and many schools now employ designated personnel
with dedicated time to engage in primary prevention
activities. In addition, government-funded community nongovernmental organizations have been set up
to strengthen and improve the collaborative aspect of
parenting at the local school-community level. Finally,
municipalities have as a matter of policy increased
funding dramatically for recreational and extracurricular activities for children and adolescents, making
such activities available to all through a user-friendly
voucher system.

Five Guiding Principles
>>
The IPM is built on a foundation of five guiding
principles (see Table 1). Each principle can be thought
of as a unique dimension of an overall approach that
provides direction for how each step in the community
intervention process ideally should be implemented
(see Kristjansson et al., 2019). Although different steps
in the process may emphasize a given guiding principle more or less heavily, every step of the model should
include each of these principles. When choosing among
competing strategies, the guiding principles can be
consulted as a means of identifying the strategy most in
keeping with the intended design of the IPM and local
needs. Below, is a brief summary of each of these principles and associated dimensions.
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Figure 2 Annual Percentage of Self-Reported Substance Use Among Icelandic Adolescents, 1998-2018
SOURCE: Kristjansson et al. (2016).

Table 1
The Five Guiding Principles of the Icelandic Prevention Model
Guiding Principle 1
Guiding Principle 2
Guiding Principle 3
Guiding Principle 4
Guiding Principle 5

Apply a primary prevention approach that is designed to enhance the social environment.
Emphasize community action and embrace public schools as the natural hub of
neighborhood/area efforts to support child and adolescent health, learning, and life success.
Engage and empower community members to make practical decisions using local, highquality, accessible data and diagnostics.
Integrate researchers, policy makers, practitioners, and community members into a unified
team dedicated to solving complex, real-world problems.
Match the scope of the solution to the scope of the problem, including emphasizing longterm intervention and efforts to marshal adequate community resources.

Guiding Principle 1: Apply a Primary Prevention
Approach That Is Designed to Enhance the Social
Environment
The model focuses on preventing the initiation of
substance use by altering the social environment in a
manner that reduces the likelihood that young people
will initiate substance use. This approach therefore
addresses the underlying causes of substance use initiation. By working to increase social and environmental
protective factors associated with preventing or delaying
substance use and decreasing corresponding risk factors,
the model prevents substance use by intervening on
society itself and across a broad spectrum of opportunities for community intervention. This “society is the
patient” approach (Myers, 2008) prioritizes thoughtfully
and intentionally altering the social, organizational, and
cultural characteristics of communities as the primary
means of inoculating young people against substance

4

use. Within this principle, accessing and/or hiring
appropriate personnel to guide local team-building and
bridging the use of research evidence to practical implementation will be central.
Guiding Principle 2: Emphasize Community Action
and Embrace Public Schools as the Natural Hub of
Neighborhood/Area Efforts to Support Child and
Adolescent Health, Learning, and Life Success
The model’s primary unit of intervention is the
neighborhood, which is defined as the service area
assigned to a local school. The model uses an ecological approach that addresses family, school, peer, and
community social influences and other opportunities
within each neighborhood. Although schools are not
primarily responsible for strengthening the neighborhoods and areas they serve, they do represent an essential hub for local activities designed to support the
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health, well-being, and success of children and adolescents. As a result, strengthening connections between
families, schools, and the community-at-large, and
unifying those groups into a cohesive team devoted to
preventing substance use, represents a core strategy of
the IPM. Securing the collaboration and commitment of
schools for the collection of data to routinely monitor
trends in both substance use and risk and protective
factors is therefore essential.
Guiding Principle 3: Engage and Empower
Community Members to Make Practical Decisions
Using Local, High-Quality, Accessible Data and
Diagnostics
Local community members make all model-driven
decisions based on hard data and neighborhood and
school-specific diagnostics. The model thus relies on
local data to (a) capture, focus, and sustain community
attention on local factors essential to preventing substance use (b) guide the selection of strategies and the
development of community capacity necessary to
address the complex problem of substance use.
To accomplish this, the model uses data that are local,
high-quality, and made accessible through quick and efficient processing and dissemination. Local data amplify
community interest in what is happening with the young
people living in local areas and neighborhoods, as well as
motivating community action to address local problems.
High-quality data strengthen opportunities to accurately
describe, diagnose, and inform community decision making. Accessible and current data promote meaningful
participation from the whole community by presenting
information in a clear manner that is easily understood by
most community members. Using local, high-quality, and
accessible data allows a local prevention team to accurately describe how community characteristics relate to
substance use in each specific neighborhood or school, to
identify possible priorities for intervention, and to support well-informed community members as they use hard
data to choose strategies most likely to be successful in
their individual communities. Collaborating with community-based researchers and supporting them to collect,
process, and disseminate regular data is essential to this
principle.
Guiding Principle 4: Integrate Researchers, Policy
Makers, Practitioners, and Community Members
Into a Unified Team Dedicated to Solving Complex,
Real-World Problems
In many public and community health interventions, the connections between researchers, policy

makers, practitioners, and community members are
more theoretical than functional and practical.
Although they may share the same goal, each group
tends to function in isolation from the others and at
varying proximities from the problem itself. The IPM
takes a team-science-to-practice approach to prevention that integrates researchers, policy makers, practitioners, and community members into a team that
works to solve real-world problems in specific areas or
neighborhoods over long periods of time. Thus, each
group maintains close proximity to each other and the
problem itself. While working together to implement
each of the 10 Core Steps of the Icelandic Prevention
Model (see Kristjansson et al., 2019), each group not
only offers unique skills and experiences necessary for
solving local problems related to substance use but also
does so in a manner that seeks to both influence and be
influenced by other team members. For example, using
this approach, researchers are open to ideas from policy makers, practitioners, and community members
and often rely on their practice-based insights to guide
future directions in data collection and interpretation
of existing data. Conversely, policy makers, practitioners, and community members come to rely on researchers when collecting data, making data-driven decisions,
and evaluating community progress. By establishing
this kind of functional team dynamic, the model aligns
the expertise and efforts of researchers, policy makers,
practitioners, and community members to maximize
the practical, real-world impact of their collective
capacity. Clarifying and maintaining the importance of
collaboration is the crux of this principle.
Guiding Principle 5: Match the Scope of the
Solution to the Scope of the Problem, Including
Emphasizing Long-Term Intervention and Efforts to
Marshal Adequate Community Resources
The model recognizes that the social conditions that
promote substance use among young people emerge
from multiple, complex sources over time. For example,
previously established social norms related to substance
use; community economic conditions; the prevalence of
depression, anxiety, and addiction among adults; and a
lack of interesting and accessible structured leisure time
opportunities may all contribute to a rise in the rates of
substance use and abuse among adolescents. The rise of
any one of these contributing factors is complex and
usually occurs over long periods of time. Therefore,
solutions designed to counteract, mitigate, or eliminate
these social conditions must account for the scope and
magnitude of those initial problems. Problems that take
10 years to develop are seldom solved in 10 weeks or
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even 10 months. More often, decade-long social problems may take years to address and require long-term
vision and planning, sustained attention and commitment, adherence to an iterative and repetitive approach,
and long-cycle or permanently committed financial
resources. Since the model is based on an ongoing effort
to alter society in a manner that protects young people
from substance abuse, it must also prioritize creating the
community capacity and long-term commitments necessary to achieve this goal. Understanding and appreciating that primary prevention as seen through the lens of
the IPM is a long-term strategy will be necessary to live
up to this guiding principle.

Discussion
>>
The IPM in many ways mirrors what Livingood
et al. (2011) have called for and labelled as an applied
“toolkit approach” to health promotion. Rather than
relying on universal and prescriptive interventions, the
toolkit approach assumes that communities vary greatly
in strengths, opportunities, and resources. For health
promotion practice this means that although the influence of specific risk and protective factors operates
similarly across individuals (Hemphill et al., 2011),
their prevalence and significance differ at the schoolcommunity level (Hawkins, Van Horn, & Arthur, 2004).
This is particularly important for primary substance
use prevention because it underscores the appropriateness of community-wide diagnosis of risk and protective factors, and the local tailoring of intervention
activities (Livingood et al., 2011).
Instead of attributing the risks of substance use initiation among children and adolescents to individual
choices, the IPM is designed to maximize the odds of
healthy individual choices as default and therefore for
greater population impact than typically achieved
through efforts limited to individual-level programs.
This aligns with the premises of the Centers for Disease
Control and Prevention Health Impact Pyramid
(Frieden, 2010)—the five-layer pyramid that represents
a spectrum of changes from population-level socioeconomic factors at the base of the pyramid, to the individual-level counseling and education at the apex of the
pyramid—and assumes an inverse relationship between
the increased individual effort needed at the top and
the potential population impact at the bottom. Above
changes in socioeconomic factors, the fourth layer in
the pyramid concerns itself with “Changing the Context
to Make Individuals’ Default Choices Healthy.” In the
context of the Health Impact Pyramid, this is precisely
the position and focus of the IPM. However, changing
community norms and culture takes time, and time is

6

commonly a scarce resource to planners, funders, and
elected officials who seek immediate answers or solutions to community problems. Thus, mutual agreement
and understanding among stakeholders that the IPM is
a long-term approach is essential for success.
In reviewing the five guiding principles of the IPM, it
becomes apparent that individual elements of the model
are not new. The key difference between the IPM and other
prevention approaches concerns its processes and reliance
on collaboration between representatives from sectors that
usually do not interact or engage much with one another:
researchers, policy makers, practitioners, and community
stakeholders. At the local level, everyone is needed at the
table to work in dialogue under the realization that each of
these entities represents an important function in the system, and therefore each is also limited in their scope and
strengths. Thus, a central theme in the approach is community engagement and collaboration to foster an environment that is resistant to substance use, assuming that the
risk of substance use initiation among children and adolescents grows out the of the social environment (Akers,
Krohn, Lanza-Kaduce, & Radocevich, 1979; Hirchi, 1969;
Merton, 1938; Sigfusdottir et al., 2009). Thus, instead of
facilitating behavior change at the individual level through
educational and/or instructional programs, as is more common in traditional prevention work, the IPM assumes that
changing the environment will generate less risk-prone
individuals in the long term. It is therefore not a top-down
program but a bottom-up community-building collaborative approach that is organized for long-term action, change,
and maintenance of change.
In conclusion, the IPM has been in development and
practice-based refinement for 20 years (Palsdottir, 2003;
Sigfusdottir et al., 2009) and has demonstrated strong
evidence of effectiveness in reducing substance use
among Icelandic adolescents. Since the initiation of the
Youth in Europe project in 2006 (Kristjansson, Sigfusson,
Sigfusdottir, & Allegrante, 2013; Sigfusdottir, Kristjansson,
& Agnew, 2012), the approach has been disseminated
and scaled—in part or in whole—in several other countries, cities, and municipalities (Kristjansson et al., 2013;
Kristjansson et al., 2017). During this time, we have
learned which challenges most commonly impede full
implementation and subsequent results. These challenges include inadequate organization and poor coalition building at the local level, limited funding and
personnel with protected time to devote to primary prevention, low levels of political and administrative support and/or distrust in research, poor data collection
preparation with schools and/or confusion about individual roles, low participation in community meetings
and failure to garner wide community support and
engagement, extended time between data collection and
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report dissemination, confusion about data ownership
and rights to distribution, limited interest in community
engagement beyond informational meetings, lack of
organizational and community-based strategies to identify and work on selected priorities, limited availability
for structured leisure time activities and low commitment to improve/add opportunities, and insufficient
time allowed to facilitate long-term changes. Part 2 in
this series will examine these challenges and the respective steps we have found necessary to take in overcoming
them when implementing primary prevention of adolescent substance use.
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PREVENTING MARIJUANA USE
AMONG YOUTH & YOUNG ADULTS
The Drug Enforcement
Administration’s (DEA)
primary mission and
responsibility is to
enforce the nation's
federal drug laws.
But the DEA also
has a responsibility
to educate the public
about the dangers and
consequences of drug
abuse based on facts
and scientific evidence.
The DEA is especially
concerned about
marijuana use and its
negative consequences
among youth and young
adults. This publication
provides an overview
of the prevalence of
marijuana use among
this population; the
physical, academic, and
social consequences;
tips for how to get
involved to prevent
marijuana use among
youth and young adults;
and federal resources
to assist in your efforts.
2

SCOPE OF THE ISSUE
Marijuana Use in
the United States
In 2015, more than 22 million Americans
aged 12 or older were current users
of marijuana.1

1.8 M

6.9 M
13.6 M

■ Adolescents aged 12-17: 1.8 million
■ Young adults aged 18-25: 6.9 million
■ Adults aged 26 or older: 13.6 million

Marijuana Use among Youth
• In 2015, 7.0 percent of adolescents aged 12 to 17
were current users of marijuana, which means
approximately 1.8 million adolescents used
marijuana in the past month.1
• The percentage of adolescents in 2015 who
were current marijuana users was similar to the
percentages in most years between 2004 and 2014.1

Marijuana Use among
College Students
• Daily or near-daily marijuana use has increased in recent
years for college students, rising from 3.5 percent in
2007 to 4.6 percent in 2015.2
• This means one in every 22 college students uses
marijuana daily or near daily.2
• Almost 38 percent of college students said they used
marijuana in 2015, compared with 30 percent in 2006.2
• Since 2003, 19- to 22-year-olds seeing regular marijuana
use as dangerous to the user has declined sharply, from
2
58 percent in 21
2003
of 27 to 33 percent by 2015.
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Changes in Perceived Risk
• A large majority of 12th graders perceive that
regular use of any illicit drug presents great risk
of harm for the user.3

• Substantial proportions of 12th graders view even
experimenting (i.e., using once or twice) with
most of the illicit drugs as risky. But only 12
percent of 12th graders see experimenting with
marijuana as entailing great risk.3

• In 2015, 85 percent of 12th graders perceived
great risk of harm from regular use of heroin
(85 percent), crack (81 percent), cocaine
(79 percent), and LSD (61 percent).3

• Only 32 percent of 12th graders perceive risk of
harm from regular marijuana use, which is its
lowest level ever. Between 2006 and 2015,
perceived risk of regular use generally declined,
while current use (i.e., past 30 days) rose
steadily, at least through 2012.3

• Among the illicit drugs, marijuana has the lowest
perceived risk, with approximately one-third (32
percent) thinking regular use carries great risk.3

KNOW THE FACTS
Marijuana is addictive.
• Research suggests 30 percent of users may
develop some form of problem use, which can
lead to dependence and addiction.4

• People who begin using marijuana before age
18 are 4 to 7 times more likely than adults to
develop problem use.4

Marijuana has short- and long
term effects on the brain.
• When marijuana is smoked, the mind-altering
chemical tetrahydrocannabinol (THC) passes from
the lungs to the bloodstream.4
• Blood then carries the chemical to the brain and
other organs throughout the body.4
• User generally feels the effects after 30 to 60
minutes, including changes in mood, impaired
body movement, difficulty with thinking and
problem solving, and impaired memory.4
• When marijuana users begin using as teenagers,
long-term effects can include reductions in
thinking, memory, and learning functions.4
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Marijuana use can have a wide range
of physical and mental effects.
• Physical effects include breathing problems,
increased heart rate, and problems with child
development during and after pregnancy.4
• Long-term use has been linked to mental illness
in some users, such as temporary hallucinations,
temporary paranoia, and worsening symptoms in
patients with schizophrenia.4

Marijuana is unsafe if
you are behind the wheel.
• Marijuana is the most common illegal drug
involved in auto fatalities.5
• Marijuana is found in the blood of approximately
14 percent of drivers who die in car crashes,
often in combination with alcohol or other drugs.5
• Marijuana affects skills required for safe driving:

- alertness
- concentration
- coordination
- reaction time5

Marijuana is linked to school failure.
• Marijuana’s negative effects on attention,
memory, and learning can last for days and
sometimes weeks.5
• Students who smoke marijuana tend to get
lower grades and are more likely to drop out
of high school, compared with their peers
who don’t use.5
• Research shows IQ can be lowered if
marijuana is smoked regularly during the
5
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The THC content in
marijuana has been
increasing since the 1980s.
• In the early 1990s,
average THC content in
confiscated samples was
roughly 3.7 percent for
marijuana; in 2016, it
was 13.18 percent.6
• Smoking or eating THCrich hash oil extracted from
the marijuana plant may
deliver high levels of THC
to the user.7
• Average marijuana extract
contains over 50 percent
THC; some samples
exceed 80 percent.7

Exposure to higher THC levels
means a greater chance of
a harmful reaction.
• Higher THC levels
may explain the rise in
emergency room visits
involving marijuana use.4
• Users can mix marijuana in
food (i.e., edibles), such as
brownies, cookies, or candy,
or brew it as a tea. Edibles
take longer to digest and
produce a high, so people
may consume more to feel
the effects faster, leading
to dangerous results.4
• Higher THC levels may mean a greater risk for addiction if
4
users are regularly exposing themselves to high doses.
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What is
THC?
• The primary mind-altering
chemical in marijuana,
responsible for most of
the intoxicating effect
people seek, is delta-9
tetrahydrocannabinol (THC).7
• The chemical is found
in resin produced by the
leaves and buds primarily
of the female cannabis
plant. The plant also
contains over 500 other
chemicals, including more
than 100 compounds that
are chemically related to
THC, called cannabinoids.7
• Organs in the body have
fatty tissues that quickly
absorb the THC in
marijuana. Standard urine
tests can detect traces of
THC several days after use.
In heavy marijuana users,
urine tests can sometimes
detect THC traces for
weeks after use stops.7
5
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Marijuana
as Medicine?
“But It’s
Legal Now”
• Currently, eight states and
the District of Columbia allow
“recreational” (i.e., personal)
use of marijuana.
• To date, 28 states and the
District of Columbia allow
medical use of marijuana.

• The term “medical marijuana” refers to using
the whole unprocessed marijuana plant or its
basic extracts to treat a disease or symptom.8
• The U.S. Food and Drug Administration (FDA)
has not recognized or approved the marijuana
plant as medicine. However, two FDA-approved
medications contain cannabinoid chemicals
in pill form.8
• The FDA requires carefully conducted clinical
trials in hundreds to thousands of human
subjects to determine the benefits and risks
of a possible medication. To date, researchers
have not conducted a sufficient number of
large-scale clinical trials to show that the
benefits of the marijuana plant (as opposed
to its cannabinoid ingredients) outweigh its
risks in patients it is meant to treat.8
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• However, under federal law,
marijuana is not medicine and
its use is prohibited.
• Under the federal Controlled
Substances Act, marijuana is
classified as a Schedule I drug,
meaning it has no currently
accepted medical use and
a high potential for abuse.

Is Marijuana
a Gateway
Drug?
Some research suggests that marijuana
use is likely to precede use of other
licit and illicit substances. Marijuana
use also is linked to substance use
disorders, including addiction to
alcohol and nicotine.9
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GET INVOLVED IN PREVENTION
• Organize a drug abuse prevention information
fair at your school to help raise awareness of
the impact of drug use on individuals, families,
and communities.
• Set up a program to help educate your peers or
younger children about substance abuse. Being
a mentor or role model for younger children can
have a positive impact on them.
It’s important to be up to date on drug facts and
trends. Get information and training from local
contacts and programs to help you in these areas.
Some potential resources include:

• Red Ribbon Week is an annual opportunity
for children, teens, and adults to show they
are committed to being healthy and drug free.
The nationwide event occurs annually on
October 23-31. (www.dea.gov/redribbon/
RedRibbonCampaign.shtml)

• The DEA has a Demand Reduction Coordinator
in each Field Division around the nation:
www.dea.gov/about/domesticoffices.shtml
• Several federal agencies have publications
and other resources that are free of charge:
- DEA: www.dea.gov/prevention/overview.shtml
- National Institute on Drug Abuse:
www.drugabuse.gov/children-and-teens
- Substance Abuse and Mental Health Services
Administration: www.samhsa.gov

• Red Ribbon Patch Program provides Boy
Scouts and Girl Scouts the opportunity to
earn a patch from the DEA by performing
anti-drug activities. (www.dea.gov/redribbon/
boy_scouts.shtml)
• National Drug & Alcohol Facts Week is an
annual health observance for teens that aims
to shatter myths about drugs and drug abuse.
(www.drugabuse.gov/news-events/public-education
projects/national-drug-alcohol-facts-week)
• National Prevention Week is an annual health
observance held in May. Communities and
organizations nationwide promote the importance
of substance misuse prevention and positive
mental health. (www.samhsa.gov/prevention-week)
• Join your school or community’s anti-drug
coalition. If your school or community doesn’t
have one, visit www.cadca.org to learn how to
start a coalition in your community.

26 of 27

7

LC LSIC Inquiry into Use
of Cannabis in Victoria
Submission 1222

PREVENTING

This publication
was produced by
the United States
Drug Enforcement
Administration
(www.dea.gov).

MARIJUANA USE AMONG
YOUTH & YOUNG ADULTS

For more information, please e-mail
demand.reduction@usdoj.gov.

RESOURCES
www.justthinktwice.com

www.store.samhsa.gov

DEA’s website for teens provides credible
information about various drugs and harmful
effects of drug use.

SAMHSA’s brochure, Tips for Teens: The Truth
about Marijuana, contains information about
marijuana, including how it affects the brain,
short- and long-term health risks, and signs
of marijuana use.

www.teens.drugabuse.gov
NIDA’s website for teens where you can learn
how different drugs affect the brain and body.
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