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Abstract
Objectives: This study was conducted to review the current state of evidence on the association between age of initiation of
cannabis use and symptoms of psychosis, depression, or anxiety among youth under 25 years of age.

Methods: We conducted a systematic review of articles published prior to March 2018 by searching OVID MEDLINE,
PsycINFO, EMBASE, and the references of included studies. We included comparative studies (cohort, case-control, cross-
sectional) that reported on cannabis use in persons <25 years of age (exposure) and symptoms of psychosis, depression, or
anxiety (outcome). We narratively synthesized the studies according to design (cohort, etc.) and psychiatric outcome. We
used the Newcastle-Ottawa Scale to assess risk of bias.

Results: Of the 534 citations identified through the literature search, 23 met the eligibility criteria and were included in this
review. With psychosis as the outcome, all except one study found that earlier cannabis use was generally associated with
higher risks. With depression/anxiety as the outcome, 6 of the 11 included studies reported findings indicating that earlier use
of cannabis was linked to higher symptom levels.

Conclusion: In persons <25 years old, greater cannabis use is associated with more psychological symptoms, especially
among those with a predisposition or existing vulnerability to such outcomes (Oxford Centre for Evidence-Based Medicine
level 3 or 4). Policy makers need to consider the adverse effects of cannabis use in youth when planning a public health
approach to cannabis legalization.

Abrégé
Objectifs : Cette étude a été menée pour examiner l’état actuel des données probantes sur l’association entre l’âge de début
de l’utilisation du cannabis et les symptômes de psychose, de dépression ou d’anxiété chez les jeunes de moins de 25 ans.

Méthodes : Nous avons mené une revue systématique des articles publiés avant mars 2018 en cherchant dans les bases de
données OVID MEDLINE, PsycINFO, EMBASE, et les bibliographies des études incluses. Nous avons inclus des études
comparatives (cohorte, cas-témoin, transversale) qui portaient sur l’utilisation de cannabis chez des personnes âgées de <25
ans (exposition) et les symptômes de psychose, de dépression ou d’anxiété (résultat). Nous avons synthétisé les études sous
forme narrative conformément à la méthode employée (cohorte, etc.) ainsi qu’au résultat psychiatrique. Nous avons utilisé
l’échelle Newcastle-Ottawa pour évaluer le risque de biais.

Résultats : Sur les 534 citations repérées dans la recherche sur la littérature, 23 satisfaisaient aux critères d’admissibilité et
ont été incluses dans cette revue. En fonction de la psychose comme résultat, toutes les études sauf une constataient que
l’utilisation précoce du cannabis était généralement associée à des risques plus élevés. En fonction de la dépression/anxiété
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comme résultat, six sur 11 études incluses présentaient des résultats indiquant que l’utilisation précoce du cannabis était liée à
des niveaux de symptômes plus élevés.

Conclusion : Chez les personnes de <25 ans, l’utilisation plus importante du cannabis est associée avec un plus grand nombre
de symptômes psychologiques, particulièrement chez les personnes qui ont une prédisposition ou une vulnérabilité existante à
ces résultats (centre Oxford de médecine fondée sur des données probantes niveau 3 ou 4). Les décideurs doivent tenir
compte des effets indésirables de l’utilisation du cannabis chez les jeunes lorsqu’ils planifient une approche de santé publique
pour la légalisation du cannabis.
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Cannabis is the most commonly used drug in the world

following tobacco and alcohol.1 Among Canadians aged

15 years and older, an estimated 43% have used cannabis

in their lifetime.2 According to the United Nations Office on

Drugs and Crime,3 the number of people using cannabis is

rising and is estimated to be between 142.6 to 190.3 million

globally. Furthermore, the prevalence of its use is very high

among youth aged 25 years or younger.4

The prevalence of cannabis use among adolescents has

caused concerns regarding its potential effects on mental

health and psychiatric morbidity. Some studies have sug-

gested that adolescent cannabis use might have long-term

impacts on various neurotransmitter systems,5 possibly lead-

ing to psychotic,6 depressive, and anxiety symptoms.6,7

Canada has undertaken a policy process to legalize and

regulate cannabis nationally, beginning October 17, 2018.

Different jurisdictions have recommended different mini-

mum ages for cannabis use. Considerations for establishing

a minimum age include health protection; the age should be

set above the exposure threshold that is associated with

higher than average risks of disease.

To our knowledge, no previous study has synthesized the

literature on the association between cannabis use among

youth and mental health outcomes to inform policy on the

minimum age for cannabis use. To address these gaps and

inform health policy, this study was conducted to review

the published literature on cannabis use and psychosis,

depression, and anxiety outcomes among youth younger

than 25 years.

Methods

Study Objective

This systematic review followed the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines8 and included studies meeting the fol-

lowing eligibility criteria (see online appendix).

Types of studies: Cohort, cross-sectional, and case-control.

Length of follow-up: No restriction.

Types of participants: Cannabis-using adolescents (aged 12-17

years) and young adults (aged 18-25 years) or studies that

dichotomized age of initiation of cannabis use (i.e., <18 years

vs. �18 years [no upper age limit]) to compare early versus

late initiation regardless of the source population.

Types of exposure: Cannabis use of any frequency, potency,

amount, and duration during adolescence or young adulthood

(<25 years).

Types of outcome: Psychosis, depression, or anxiety symptoms

or disorders, using any method of diagnosis.

Timing: No restriction on length of follow-up.

Setting: No restriction on the setting of the study (e.g., commu-

nity based, school based, hospital based).

Language: Restricted to English-language studies.

Search Strategy

We searched the following databases from inception to

March 2018: MEDLINE (OVID interface, 1946 onwards),

EMBASE (OVID interface, 1974 onwards), and PsycINFO

(OVID interface, 1806 onwards).

Search

Our literature search criteria were developed with the help of

a medical librarian. The following search terms were used to

search the databases: cannabis, marijuana abuse, marijuana

smoking, depression, depressive disorders, anxiety, anxiety

disorders, psychosis, psychotic disorders, schizophrenia,

age and initiation, and age at onset (see online appendix).

Study Selection

Two independent raters used the eligibility criteria to screen

the retrieved citations at 1) title/abstract and 2) full text. The

following information was extracted from each included

study: details (i.e., author, year), sample characteristics

(i.e., age, sex), design, exposures, outcomes, and covariates

included in analyses. Any disagreements were resolved by

a third rater, who brought the original raters together to

discuss discrepancies and reach consensus. Risk of bias was

assessed by one rater using the Newcastle-Ottawa Scale9

(see online appendix).

In this review, the beta coefficients are from linear regres-

sion models, and as such, they represent differences in means,

whereas in log-transformed models, the exponentiated
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coefficients (e.g., hazard ratio [HR], odds ratio [OR], adjusted

OR [aOR]) have been reported.

Results

The literature search retrieved a total of 534 studies. Follow-

ing duplicate removal (n ¼ 214 studies), 320 studies entered

the screening process. We excluded 278 studies (see online

appendix) during title and abstract screening and 19 studies

at full-text screening. The remaining 23 studies met

our eligibility criteria and were included in the review. Fig-

ure 1 depicts study flow through the screening process.

Of the 23 included studies, 13 were cohort,10-22 7 were

cross-sectional,23-29 and 3 were case-control.30-32 See the

online appendix for study characteristics and risk of bias

assessments.

Cannabis Use and Psychosis

Twelve of the 23 included studies examined psychosis.

Overall, most found that earlier initiation of cannabis use

in youth was associated with greater psychotic symptoma-

tology, compared with later initiation or no use.

Cohort studies. Seven cohort studies10,13,15,19-22 enrolled sam-

ples ranging in size from 41021 to 45,570.19 Samples were

drawn from community settings in 5 studies10,13,15,21,22 and

military conscripts in 2 studies.19,20 The age of initiation of

cannabis use was between 14 and 24 years. The investigators

tended to recruit participants across an age range that varied

from 14 to 24 years,15 15 to 18 years,22 or 18 to 21 years.13,19

Lengths of follow-up went from a minimum of 4 years15 to a

maximum of 26 years.19 The investigators referred to out-

comes of interest primarily in general terms (i.e., psychotic

or psychiatric symptoms, or psychosis)10,13,15,21; 3 studies

examined schizophrenia as the outcome.19,20,22

Results generally showed that earlier cannabis use among

youth was associated with the aforementioned outcomes,

with some evidence of ‘length of use’ effects in specific

studies. However, trends in the magnitude of effect were not

evident across studies with different lengths of follow-up. In

studies with general psychiatric outcomes, the aOR was 1.67

(95% confidence interval [CI], 1.13 to 2.46) between ages 14

to 24 years,15 and the rate ratio was 3.7 (95% CI, 2.8 to 5.0)

in 18-year-olds and 2.3 (95% CI, 1.7 to 3.2) in 21-year-

olds.13 One study found no differences in terms of psychotic

outcomes between early onset chronic users, late-onset

increasing users, adolescence-limited users, and low/nonu-

sers (w2 ¼ 0.71, P > 0.05).10 Younger age at first cannabis

use was associated with an earlier age at onset of psychosis,

even after adjustment for gender and duration of use (HR,
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Figure 1. Article flow through the screening process.

306 The Canadian Journal of Psychiatry 64(5)



1.40; 95% CI, 1.06 to 1.83). Using high-potency cannabis

daily was associated with the earlier onset of psychosis

(mean [SD] years ¼ 25.2 [6.3], median years ¼ 24.6), com-

pared to never using cannabis (mean [SD] years¼ 31.4 [9.9],

median years ¼ 30.0; HR, 1.99; 95% CI, 1.50 to 2.65).21

Among the schizophrenia studies, persons who used can-

nabis by age 15 had higher odds of developing schizophre-

nia symptoms at age 26 years (OR, 4.50; 95% CI, 1.11 to

18.21) compared to persons who used cannabis by age 18

years (OR, 1.65; 95% CI, 0.65 to 4.18).22 Another study

found the relative risk (RR) for developing schizophrenia

among high-frequency consumers to be 3 (95% CI, 1.6 to

5.5) for 11 to 50 times of cannabis use compared to no use

and 6 (95% CI, 4.0 to 8.9) for >50 times of cannabis use

relative to no use.20 Over 26 years of follow-up, the aOR

for ever users compared to no users was 1.2 (95% CI, 1.1 to

1.4).19

Case-control studies. One study of cannabis-using sibling

pairs (mean age, 20 years) found an association between

earlier age of initiation of cannabis use and psychotic out-

comes, adjusting for age and sex (F1, 213 ¼ 18.5; P < .001).

For those with longer duration since first cannabis use (�6

years), there was a significant elevated risk of nonaffective

psychosis (aOR, 2.2; 95% CI, 1.1 to 4.5), being in the

highest quartile of the Delusion Inventory Score (aOR,

4.2; 95% CI, 4.2 to 5.8), and hallucinations (aOR, 2.8;

95% CI, 1.9 to 4.1).32

Cross-sectional studies. Four included studies were cross-

sectional. Two studies investigated the association of interest

among people with previous psychosis experiences.23,25

These studies recruited individuals with nonaffective psy-

chosis or schizophrenia-spectrum disorder (mean age at can-

nabis initiation <18 years) and reported a significant

association between age at initiation of cannabis use and age

at onset of psychosis and schizophrenia-spectrum disorders

(b ¼ 0.4; 95% CI, 0.1 to 0.725; b ¼ 1.59, SE ¼ 0.2723), as

well as age at first hospitalization following psychosis onset

(b ¼ 0.4; 95% CI, 0.1 to 0.8).25

Two cross-sectional studies contained samples with no

predisposition to psychosis.27,29 Among 17,968 individuals

with a mean age of 21 years, those who started using can-

nabis at age 12 or earlier (vs. ages 15-18 years) were more

likely to score in the top 10% on psychotic experiences

indicating more psychotic symptoms (OR, 3.1; 95% CI,

2.1 to 4.3). Initiation of use between the ages of 12 and

15 years (compared to 15-18 years) was associated with an

OR of 1.2 (95% CI, 1.0 to 1.3).29 Furthermore, among

youth aged 12 to 23 years, those who first used cannabis

prior to age 14 years exhibited a higher risk of experiencing

psychotic symptoms (b ¼ 0.71; 95% CI, 0.22 to 1.19) but

not after age 14 years (b ¼ <@150>0.11; 95% CI,

<@150>0.57 to 0.36).27

Cannabis Use and Depression and Anxiety

This review identified 11 studies on the association between

adolescent cannabis use and depression or anxiety.

Cohort Studies

In total, there were 6 cohort studies. In 1 study, the results

indicated greater than a 5-fold increase in the odds of devel-

oping depression or anxiety after adjustment for several con-

founders among female (but not male) secondary school

students aged 14 to 15 years who were daily cannabis users

and were followed for 7 years (females: OR, 5.6; 95% CI, 2.6

to 12; males: OR, 1.1; 95% CI, 0.55 to 2.6). Weekly or more

frequent use was associated with a 2-fold higher odds of

future depression and anxiety (OR, 1.9; 95% CI, 1.1 to

3.3).17 Furthermore, among 3239 Australian young adults

who were followed from birth to the age of 21 years, follow-

ing adjustment for confounding factors, cannabis use prior to

age 15 years (vs. late onset of use) and more frequent use at

21 years were associated with greater reporting of anxiety

and depression symptoms in early adulthood (OR, 3.4; 95%
CI, 1.9 to 6.1), and this association existed and was similar in

magnitude irrespective of mere use of cannabis versus con-

current cannabis and other illicit drug use.14

In contrast, several cohort studies failed to detect any

significant effects for cannabis use prior to age 25 years and

later symptoms of depression or anxiety. Using data from

45,087 Swedish conscripts aged 18 to 20 years, no associa-

tions between use prior to age 18 to 20 years and higher risk

for future depression outcomes were found (adjusted HR,

1.0; 95% CI, 0.7 to 1.2).16 Examining cannabis use prior

to age 15 years and rates of developing anxiety and depres-

sion during the period from age 15 to 16 years among 927

children revealed that although the odds of the outcomes

were about 3 times higher for early cannabis users than for

those who did not use before the age of 15 years (depression:

OR, 2.9 [95% CI, 1.6 to 5.1]; anxiety: OR, 2.7 [95% CI, 1.5

to 5.0]), there were no significant differences in risk follow-

ing adjustment for several confounders (depression: OR, 1.4

[95% CI, 0.7 to 2.7]; anxiety: OR, 1.2 [95% CI, 0.5 to 2.8]).12

Furthermore, long follow-ups of 1943 adolescents (mean

age, 14.9 years at baseline)12 and 2033 individuals (baseline

mean age, 14 years)18 found no significant relationship

between cannabis use during adolescence and depression

at age 29 years (weekly þ use: adjusted for alcohol, other

drug use, and adolescent anxiety and depression: OR, 1.1;

95% CI, 0.6 to 1.9)12 or early onset (<16 years) cannabis use

and later depression.18 Similarly, there was no significant

association between cannabis use at age 21 years and depres-

sion outcome at age 27 years (up to 10 times use: aOR, 1.4

[95% CI, 0.8 to 2.1]; 11þ times use: aOR, 0.9 [95% CI, 0.4

to 2.5]).18

Case-control studies. Investigating the relationships between

marijuana use, psychiatric symptoms, and cortisol levels in
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122 persons between the ages of 13 and 23 years included the

evaluation of psychiatric symptoms, midday salivary corti-

sol, and salivary cytokine levels. The results revealed sim-

ilar cortisol and salivary cytokine levels among cannabis

users and nonusers but more self-reported and clinician-

rated anxiety-associated symptoms among cannabis users

only (self-reported: phobic anxiety among high cannabis

users vs. controls: P ¼ 0.0007; obsessive-compulsive anxi-

ety among high cannabis users vs. controls: P ¼ 0.006;

clinician rated: anxiety among high cannabis users vs. con-

trols: P ¼ 0.0005). Furthermore, cannabis users with

greater lifetime exposure demonstrated more anxiety symp-

toms compared to those with lower use (r ¼ 0.29, P ¼
0.021), and those with longer abstinence periods demon-

strated less anxiety symptoms (r ¼ <@150>0.31, P ¼
0.017).30 A case-control study of 85,088 subjects from 17

participating countries in a population-based World Health

Organization world mental health survey32 examined the

association of interest with local area matching of cases

and controls and controlled for sex and age. Despite finding

a modest association between cannabis use before age 17

years and prevalence of reporting a depression episode

(RR, 1.5; 95% CI, 1.4 to 1.7), following adjustment for

childhood conduct problems and early rule violations, this

association was reduced to nonsignificance.32

Cross-sectional studies. A total of 3 cross-sectional studies

were included, which reported weak to modest associa-

tions. Among 16- to 18-year-old cannabis users, there were

more depressive symptoms compared to controls, and can-

nabis use was predictive of higher levels of depressive

symptomatology (b ¼ 0.42, P < 0.005). Among users only,

there was an interaction between cannabis use and white

matter volume such that the white matter volume was nega-

tively associated with depression symptomatology among

users only.28 Examining data from 1941 men from the 1944

to 1954 birth cohort found that early cannabis initiation

(�16 years) and depression in adulthood were weakly asso-

ciated with one another, and this relationship was mediated

by educational attainment, employment, and marital status

(b ¼ 1.52, b ¼ .05, P < 0.05).26 Furthermore, early onset

(<18 years) and adult-onset cannabis use among

community-dwelling individuals had a modest increased

odds of experiencing a depression episode compared to

nonusers (early onset: OR, 1.7, P < 0.001; adult onset:

OR, 1.8, P < 0.001).24

Sex Differences in Relation to Cannabis Use and
Symptoms of Psychosis, Depression, and Anxiety

Only 1 of the 23 included studies stratified the analysis by

sex and reported separate results for females and males.

Some of the studies treated sex/gender as a covariate in

regression analyses but did not stratify the results of their

analyses by sex/gender.

Of the studies that investigated psychosis as the main

outcome, all detected significant differences between canna-

bis use and psychosis among all participants independent of

their sex. Furthermore, of those studies that controlled for

the confounding effect of sex in their analyses, some found

male sex to be an additional independent risk factor for an

earlier psychosis onset.20 Since males generally initiate can-

nabis use earlier, and cannabis use is higher among males

than females, males may be particularly at risk of early onset

of psychosis.

Regarding depression and anxiety, only 1 of the 11

included studies compared the outcome between sexes and

reported findings indicative of sex-based differences among

daily cannabis-using adolescents.17 The remaining included

studies did not report any findings regarding differences in

these outcomes based on sex.

Assessment of Risk of Bias

This study assessed the risk of bias of the studies included

using the Newcastle-Ottawa Scale (NOS). Variants of the

NOS were administered for cross-sectional, cohort, and

case-control studies. Figures 2 and 3 depict the percentage

of cohort and cross-sectional studies that examined psycho-

sis outcomes, as well as cohort studies that examined depres-

sion or anxiety outcomes, and satisfied each NOS criterion

(received at least 1 ‘star’ in each category). We did not

produce risk of bias figures for other types of studies

included in the review because their numbers were too small

to depict graphically.

Regarding psychosis as the main outcome, most of the

cross-sectional studies failed to justify their included sample

sizes and did not elaborate on nonrespondents’ characteris-

tics. In cohort studies, exposure was primarily ascertained

through self-report (also for the cross-sectional studies),

and several studies did not include adequate lengths of

follow-up (follow-ups that assess individuals several years

after their teens and young adulthood in their 30s and

later to examine the effects).10 With regard to depression/

anxiety as the study outcome, the cohort studies failed to

show that the outcome was not present at the start of the

study and primarily used self-report to determine exposure.

The bulk of the included studies received a score of

medium in terms of risk of bias. Refer to the online appen-

dix for details of the individual studies.

Discussion

Many of the included studies provided evidence of an asso-

ciation between cannabis use prior to age 25 years and

psychotic outcomes, especially among youth with preexist-

ing vulnerabilities. The subset of studies comparing differ-

ent ages of initiation of cannabis use27,29 did not show that

early onset cannabis use by itself is sufficient to precipitate

psychotic illness. Rather, early onset use is one component

of an interrelated system wherein a combination of
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Figure 2. Newcastle-Ottawa Scale risk of bias assessment for cohort and cross-sectional studies with psychosis as outcome.
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different genetic dispositions and environmental factors

coalesces to produce psychotic symptoms.33 Following the

Oxford Centre for Evidence-Based Medicine Levels of Evi-

dence,34 the level of evidence from the included studies

falls between levels 3 and 4, which corresponds to low

evidence for using the findings to suggest a minimum age

for cannabis use.

Our results indicated a less clear link between adolescent

cannabis use and depression. Cannabis use may adversely

influence educational attainment, employment status, and

relationships, as well as indirectly affect depressive symp-

toms through changes in these factors. The relationship

between cannabis use and anxiety symptoms appears more

complex, with some findings suggesting that cannabis use

may be associated primarily with acute and short-term anxi-

ety symptoms.35 However, in the long run, some individuals

may use cannabis to cope with anxiety. The level of evidence

from the included studies regarding the depression/anxiety

as the study outcome also falls between levels 3 and 4 cor-

responding to a low evidence level for using the results to

recommend a minimum age for cannabis use.

Limitations of Existing Studies

The included studies demonstrated heterogeneity in meth-

ods and recruitment that limited our ability to draw an

overall set of clear conclusions. Few studies measured can-

nabis exposure among early users in great detail (i.e., onset,

type, frequency, potency, amount, duration), which is cru-

cial to understanding whether and how cannabis use influ-

ences mental health symptoms. The included studies

occasionally omitted important confounding factors such

as concomitant tobacco, alcohol, or other drug use; medical

or mental health comorbidities; and other psychosocial factors

(e.g., substance-using peers).21,23,24,29 The retrospective mea-

sures employed by many of the studies prevented one from

teasing apart the effect of cannabis use at an early age from

cumulative exposure to cannabis over time. All of the

included studies used self-report measures of cannabis use,

which could lead to underestimates of true effects due to

social desirability and recall bias (particularly in studies with

military conscripts with more severe recall bias). Last, the

cross-sectional nature and lack of adequate follow-up periods

of 10 (7 cross-sectional and 3 case-control) of the studies

prevented us from accurately assessing the temporal relation-

ship between early onset cannabis use and psychiatric

outcomes.

Finally, we did not perform a meta-analysis because the

included studies were heterogeneous in terms of source

populations and samples, lengths of follow-up, and measures

of exposure and outcome. A meta-analysis was further pre-

cluded because many studies did not report between-group

data regarding the mean scores of outcome measures (psy-

chosis, depression, anxiety) across different exposure groups

(i.e., young cannabis users and nonusers).

Future Directions

To improve our understanding of the relation between onset

of cannabis use prior to age 25 years and psychiatric out-

comes, future research needs to use rigorous and prospective

methodological designs. These designs need to control for

confounding elements (e.g., psychiatric comorbidities; fam-

ily history of psychiatric disorders; type, quantity, duration,

and frequency of cannabis use; multisubstance use) to fur-

ther assist our understanding of various aspects of cannabis

use that may or may not be related to each of these mental

health effects. Furthermore, more specific prospective clin-

ical studies, such as the Saguenay Youth Study (SYS) in

Canada36 and the Adolescent Brain and Cognitive Develop-

ment (ABCD) study in the United States,37 can be used to

study the specific elements of cannabis use that may be

associated with psychiatric conditions among youth. Cohort

studies that actively recruit youth at the start of their teenage

years and follow them over time would be ideal. These par-

ticipants would have to have no known psychiatric illness

at the time of recruitment. Follow-up could persist for at

least a decade and exposure assessment would involve a

combination of tetra-hydro-cannabinol (THC) measures and

self-report. These studies would be quite expensive and

time-consuming, though, and the data would not be available

to inform clinical practice and health policy for some time.

In the absence of existing studies with such an optimal

design, clinicians and policy makers should be aware of the

limitations of current research.

From a policy perspective, more work needs to be done to

recognise the predisposing risk factors related to illicit can-

nabis use, reasons for the induction of cannabis use, and the

directness of a link between cannabis use and psychiatric

symptomatology.
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33. Kessler RC, Üstün B, eds. The WHO World Mental Health

Surveys: Global Perspectives on the Epidemiology of Mental

Disorders. New York, NY: Cambridge University Press; 2008.

34. Oxford Center for Evidence-Based Medicine [Internet].

Oxford: Oxford Center for Evidence-Based Medicine 2011

Levels of Evidence; 2016 May 1 [cited 2018 March 12]. Avail-

able from: https://www.cebm.net/wp-content/uploads/2014/

06/CEBM-Levels-of-Evidence-2.1.pdf

35. Greer GR, Grob CS, Halberstadt AL. PTSD symptom reports

of patients evaluated for the New Mexico medical cannabis

program. J Psychoactive Drugs. 2014;46(1):73-77.

36. Pausova Z, Paus T, Abrahamowicz M, et al. Cohort profile: the

Saguenay Youth Study (SYS). Int J Epidemiol. 2017;46(2):e19.

37. National Institute of Health [Internet]. Adolescent Brain Cog-

nitive Development Study [cited 2018 September 10]. Avail-

able from: https://www.addictionresearch.nih.gov/abcd-study

312 The Canadian Journal of Psychiatry 64(5)

https://www.cebm.net/wp-content/uploads/2014/06/CEBM-Levels-of-Evidence-2.1.pdf
https://www.cebm.net/wp-content/uploads/2014/06/CEBM-Levels-of-Evidence-2.1.pdf
https://www.addictionresearch.nih.gov/abcd-study


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


