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AbstrACt
Objectives To examine the effect of cannabis policy 
liberalisation (decriminalisation and legalisation) levels of 
use in adolescents and young adults.
Design Systematic review and meta-analysis.
Inclusion criteria Included studies were conducted 
among individuals younger than 25 years and 
quantitatively assessing consequences of cannabis 
policy change. We excluded articles: (A) exclusively based 
on participants older than 25 years; (B) only reporting 
changes in perceptions of cannabis use; (C) not including 
at least two measures of cannabis use; (D) not including 
quantitative data; and (E) reviews, letters, opinions and 
policy papers. PubMed, PsycINFO, Embase and Web of 
Science were searched through 1 March 2018.
Data extraction and synthesis Two independent 
readers reviewed the eligibility of titles and abstracts 
and read eligible articles, and four authors assessed the 
risk of bias (Quality Assessment Tool for Observational 
Cohort and Cross-Sectional Studies). Extracted data 
were meta-analysed. The protocol was registered with 
PROSPERO.
results 3438 records were identified via search terms 
and four via citation lists; 2312 were retained after 
removal of duplicates, 99 were assessed for eligibility and 
41 were included in our systematic review. 13 articles 
examined cannabis decriminalisation, 20 examined 
legalisation for medical purposes and 8 examined 
legalisation for recreational purposes. Findings regarding 
the consequences of cannabis decriminalisation or 
legalisation for medical purposes were too heterogeneous 
to be meta-analysed. Our systematic review and meta-
analysis suggest a small increase in cannabis use among 
adolescents and young adults following legalisation of 
cannabis for recreational purposes (standardised mean 
difference of 0.03, 95% CI −0.01 to –0.07). Nevertheless, 
studies characterised by a very low/low risk of bias 
showed no evidence of changes in cannabis use following 
policy modifications.
Conclusions Cannabis policy liberalisation does not 
appear to result in significant changes in youths’ use, 
with the possible exception of legalisation for recreational 
purposes that requires monitoring.
trial registration number CRD42018083950.

IntrODuCtIOn
Cannabis is one of the most frequently used 
psychoactive substances in North America, 
Europe, Oceania and North Africa (12 month 
prevalence of 3.8% in the world).1 Since the 
1961 Single Convention on Narcotic Drugs, 
cannabis is illegal in most countries. However, 
in the past 20 years, a majority of US states 
(31 including the District of Columbia) and 
several countries (eg, Spain, Uruguay and 
Portugal) have liberalised their cannabis 
legislation by decriminalising or legalising 
use for medical or recreational purposes.2 
Decriminalisation is the reduction of penal-
ties for cannabis use while maintaining 
penalties for cannabis supply. Legalisation 
is the permission to use and supply oneself 
(via home growing or controlled sale). Legal-
isation for medical use is permission to use 
and sometimes supply with the involvement 
of a medical professional (eg, with a doctor’s 
prescription or recommendation).3 

strengths and limitations of this study

 ► To date, this is the first study to attempt to sum-
marise research on the consequences of various 
types of changes in cannabis laws and policies 
(decriminalisation as well as different forms of le-
galisation) with regard to patterns of use among 
adolescents and young adults.

 ► Various data sources in the fields of public health, 
economics and public policy were searched in a 
systematic way.

 ► The duration of follow-up varied across studies, 
partly because changes in cannabis policy occurred 
in different periods and places.

 ► Among studies examining the consequences of the 
legalisation of cannabis for recreational purposes, 
only one was characterised by a very low risk of bias 
and five by a low risk of bias; therefore, the findings 
will need to be confirmed in future research.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-2377-619X
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In many settings—especially where cannabis is widely 
used—public support for legalisation is widespread.4 5 For 
cannabis users, decriminalised or regulated access to the 
substance decreases the legal and criminal risks incurred. 
Potential collective benefits of cannabis policy liberali-
sation include: (A) reduced law enforcement costs, (B) 
improvements in the quality of the substance used and 
(C) in case of commercial legalisation, additional tax 
revenue.6

Still, cannabis is a source of addiction and can have dele-
terious health consequences in the short and long terms, 
including impairments in memory and concentration,7 
risk of injury or respiratory problems.8 Moreover, liber-
alised access to cannabis could also influence the levels 
of use of other psychoactive substances (eg, tobacco 
and alcohol).9 10 At the same time, there is also evidence 
that in the USA, the recent increase in opioid use is less 
marked in states that recently implemented policies liber-
alising cannabis regulations.11

In adults, the liberalisation of cannabis policy has been 
followed by increases in levels of heavy cannabis use.12–15 
This may be driven by reductions in the perceived risks,16 
price decreases, as well as increases in cannabis avail-
ability.13 15 However, in adolescents who may be especially 
vulnerable to the negative consequences of cannabis,7 
the impact of policy liberalisation is unclear.13 As addi-
tional US states and European countries are considering 
liberalising cannabis legislation, there is need to evaluate 
the potential public health consequences of such policy 
change.

The objectives of this study were to gain better under-
standing of the influence of changes in cannabis policy 
on patterns of use among adolescents and young adults. 
Youths are a high-risk group in terms of illegal substance 
use and may be especially sensitive to changes in policy; at 
the same time they may also be especially vulnerable to the 
biological, psychological and behavioural consequences 
of cannabis. Data published before 1 March 2018 on this 
topic were systematically reviewed and meta-analysed.

MethODs
search strategy
Following Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines,17 we 
conducted a systematic review of studies testing quanti-
tative differences in cannabis use among adolescents and 
young adults before and after policy change, published 
prior to 1 March 2018.

Specifically, the following search terms were introduced 
in PubMed, Web of Science, Embase and PsycINFO: (law* 
OR decriminalisation OR legalisation) AND (cannabis 
OR pot OR weed OR marijuana OR grass) AND (young 
OR youth OR adolescen* OR teen* OR school* OR 
student). Searches were specified for both MeSH 
(Medical Subject Headings) terms and text words and 
were modified to meet the requirements of each data-
base. Only articles in English were identified. All titles 

and abstracts were independently screened by two of the 
authors to determine potential eligibility. Full texts of all 
potentially eligible studies were read by two of the authors 
(FH and MADS) and discussed with all other authors in 
case of disagreement. The protocol was registered in 
PROSPERO and followed the PRISMA framework.17 The 
full search strategy is detailed in online supplementary 
material figure 1.

Inclusion criteria
To be included, studies had to be conducted among indi-
viduals younger than 25 years and quantitatively assess 
whether cannabis policy change (defined as decrimi-
nalisation or legalisation of cannabis use for medical 
or recreational purposes) as compared with no change 
or the situation prior to change  was associated with 
changes in cannabis use. This age limit was selected as 
it is a meaningful cut-off for the potentially negative 
biological and social effects of cannabis7 as well as a 
frequently used upper bound to define young people. 
We excluded articles: (A) exclusively based on partici-
pants older than 25 years; (B) only reporting changes in 
perceptions of cannabis use; (C) not including at least 
two measures of cannabis use and which did not make 
it possible to compare changes between before and after 
policy change; (D) not including quantitative data; and 
(E) reviews, letters, opinions and policy papers.

Patient and public involvement
This research was based on analyses of previously 
published studies and did not involve direct patient 
involvement.

risk of bias
In order to judge the quality of studies that were anal-
ysed, risk of bias was assessed using the Quality Assess-
ment Tool for Observational Cohort and Cross-Sectional 
Studies developed by the National Institute of Health 
(https://www. nhlbi. nih. gov/ health- pro/ guidelines/ in- 
develop/ cardiovascular- risk- reduction/ tools/ cohort). 
Four independent raters evaluated each study (two per 
article) on up to 11 items including characteristics of 
the study population, exposure and outcome measure-
ment, time frame adequacy, loss to follow-up (cohort 
studies; <20% being considered as associated with low 
bias) and adjustment for confounders. Studies defined 
as presenting a very low risk of bias had no identified 
flaws. Studies characterised by a low risk of bias provided 
insufficient information regarding the study time frame 
or loss to follow-up (where applicable). Studies consid-
ered to present a possible risk of bias were characterised 
by any of the following: (A) insufficient information 
about the study population recruitment or follow-up 
(where applicable), (B) insufficient definition of expo-
sure or outcome, (C) a study period of <1 year between 
exposure and outcome or (D) insufficient adjustment 
for potentially confounding individual or contextual 
factors. Studies considered to present a probable risk of 

https://dx.doi.org/10.1136/bmjopen-2018-025880
https://dx.doi.org/10.1136/bmjopen-2018-025880
https://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-risk-reduction/tools/cohort
https://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-risk-reduction/tools/cohort
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bias were characterised by two or more of the risks iden-
tified above. Differences in ratings between coders were 
discussed in joint meetings.

Data extraction
A coding sheet was developed to identify: study authors, 
place of study, type of policy change/study period, partic-
ipant characteristics (ns), study design, cannabis use 
measure, statistical methods used/covariates controlled 
for, key findings and risk of bias.

Meta-analysis
To meta-analyse the effects of the liberalisation of 
cannabis policy on levels of use, we calculated stan-
dardised mean differences and associated 95% CIs for 
each finding using the Practical Meta-Analysis Effect Size 
Calculator.18 Effects sizes from different studies were 
combined into a weighted mean effect size. Each effect 
size was weighted by the inverse of its variance and then 
averaged.19 Standard meta-analytical procedures suppose 
the independence of effects.20 However, several primary 
studies provided multiple correlated effect size estimates 
for the same underlying outcome (eg, 30-day use and 
12-month use). To avoid the loss of information resulting 
from the selection of only one effect size per study, we 
used the robust variance estimation method,21 which 
makes it possible to handle statistically dependent effect 
sizes. A fixed effect meta-analysis was undertaken in the 
absence of significant heterogeneity; otherwise, a random 
effects model was used.22 To test for homogeneity, we 
computed the Q statistic to determine whether each set 
of effect sizes shared a common population effect size.19 
To interpret between-study heterogeneity, we used the I2 
statistic; an I2≤50% is generally considered to indicate low 
heterogeneity.23

To study whether cannabis use in adolescents and 
young adults varied as a function of: (1) cannabis 
decriminalisation, (2) legalisation of cannabis use for 
medical purposes or (3) legalisation of cannabis use 
for recreational purposes, we conducted three main 
meta-analyses.

For each type of cannabis policy change, we also 
performed a priori hypothesised subgroup analyses, 
according to study design (cohort vs cross-sectional), 
study year (<2000 vs ≥2000), participants’ age (<18 years 
vs ≥18 years) and the measure of cannabis use (30-day use 
vs 12-month use). Studies included in this review did not 
present stratified results based on whether participants 
were <21 years versus ≥21 years (the legal age for cannabis 
use in US states that legalised the substance), making it 
impossible for us to conduct sensitivity analyses using this 
age cut-off.

Finally, because the results of a meta-analysis can 
be biased by studies with non-significant results being 
less likely to be published, we examined publication 
bias graphically, using a funnel plot. All analyses were 
performed using STATA V.14.0 and the robumeta macro.24

results
The study flow chart (figure 1) shows our search strategy 
that resulted in the identification of 41 original research 
reports to be analysed.

The 41 studies analysed were all published in English: 
33 were conducted in the USA,10 25–56 3 in Australia,57–59 
2 in the UK,60 61 1 in the Netherlands,62 1 in the Czech 
Republic63 and 1 internationally.54 Thirteen studies 
evaluated the consequences of cannabis decriminalisa-
tion,25–28 37 54 57–63 20 studies evaluated the consequences 
of legalisation of use for medical purposes10 29–36 38–45 49 53 54 
and 8 studies evaluated the consequences of legalisation of 
use and possession for recreational purposes.46–48 50–52 55 56 
All studies examining the effects of cannabis legalisation 
(for medical or recreational purposes) were based in the 
USA.

The reports included were heterogeneous in terms 
of the populations studied: 21 focused on adolescents 
(12–17 years),25 28 31 33–35 38 41–44 46–50 53–55 60 6 on young 
adults (18–25 years)37 40 52 56 57 59 and 14 included data on 
both of these groups.14 26 27 29 30 32 36 39 45 51 57 60–62

Among studies conducted in the USA, nine were based 
on the National Study on Drug Use and Health (NSDUH) 
conducted by the Substance Abuse and Mental Health 

Figure 1 Flow chart showing the screening and selection 
process of articles selected for the study of the impact of 
liberalisation of cannabis policy with regard to levels of use in 
adolescents and young adults.



4 Melchior M, et al. BMJ Open 2019;9:e025880. doi:10.1136/bmjopen-2018-025880

Open access 

Services Administration (https:// nsduhweb. rti. org/ 
respweb/ homepage. cfm),14 31 32 36 39 42–45 seven on the 
Monitoring The Future study (MTFS; http:// monitoring-
thefuture. org/),10 25 28 37 38 41 50 four on the Youth Behav-
ioral Risk Surveillance survey (YBRS; https://www. cdc. 
gov/ healthyyouth/ data/ yrbs/ index. htm)33–35 49 and four 
on the National Longitudinal Survey of Youths (NLSY79; 
https://www. nlsinfo. org/ content/ cohorts/ nlsy79,26 27 
and NLSY97 https://www. nlsinfo. org/ content/ cohorts/ 
nlsy97.33 40

Among studies conducted in Australia, two 
were based on the National Drug Strategy House-
hold Survey (http:// data. gov. au/ dataset/ 
national- drugs- strategy- household- survey).

Thirty-four studies were based on repeated cross-sec-
tional data,10 25 28 29 31–39 41–45 48–59 61–63 six on longitudinal 
cohort data26 27 40 46 47 60 and one on analyses of routine 
administrative data.30 Sample sizes in individual studies 
ranged from n=33630 to >11 703 100.35

Overall, 16 studies were characterised by a very low 
risk of bias10 14 31 32 34–36 38 41 44 45 49 50 57 58 62 and 9 by a low 
risk of bias26 27 30 47 48 51–54; in our systematic review, only 
the results of these investigations were analysed. Given 
the small number of articles in each category, all studies 
except those with a high level of bias were meta-analysed. 
In additional analyses, we verified that findings were 
stable when studies characterised by probable bias were 
excluded.

Decriminalisation of cannabis use
As shown in table 1, among the 13 studies examining 
the consequences of cannabis decriminalisation, three 
were characterised by a very low risk of bias.57 58 62 Two of 
these—one based in Australia (n=15 468) and the second 
in the Czech Republic (n=1524), and both conducted 
among adolescents and young adults—found no evidence 
of statistically significant changes in patterns of cannabis 
use following policy change.57 62 However, one study—
based in Australia and conducted exclusively among 
adolescents aged 12–17 years (n=39 0387)—observed a 
12% increase in use following cannabis decriminalisa-
tion.58 We also identified one study characterised by a 
low risk of bias26conducted in the USA and focusing on 
14–21 year olds (n=12 686)—which observed no statisti-
cally significant effect of cannabis decriminalisation on 
youths’ use.

Meta-analysing all 13 studies, we observed an I2 of 
99.5%, indicating high heterogeneity. After excluding 
studies conducted by Williams and Bretteville-Jensen58 
and Miech et al37 (online supplementary figures 1A,B), 
which appeared to be outliers, the I2 was reduced to 99.1% 
but remained too high to conduct a robust meta-analysis. 
This was unchanged when the analysis was restricted to 
cohort study data, study year (<2000 or ≥2000), a partic-
ular age group (12–17 years or 18–25 years) or recent 
cannabis use (30 days).

legalisation of cannabis use for medical purposes
As shown in table 2, 20 studies examined the consequences 
of the legalisation of cannabis use for medical purposes in 
the USA from 1996 onwards. Twelve were characterised 
by a very low risk of bias.10 31 32 34–36 38 41 44 45 49 Of those, 
six were based on NSDUH data,14 31 32 36 44 45 three on the 
YRBS34 35 49 and three on the MTFS.10 38 41 Altogether, 
six studies (n ranging from 11 453 to 11 703 100)—
all conducted among adolescents—one additionally 
including youths aged 18–20 years36 and one additionally 
including youths aged 18–25 years45—found no statis-
tically significant effect of the introduction of medical 
cannabis laws.34–36 38 44 45 Three of these studies were based 
on NSDUH data36 44 45 and two on the YRBS.34 35 Impor-
tantly, both the NSDUH and the YRBS being repeated 
cross-sectional surveys, the analytical methods used vary 
across reports in terms of length of follow-up after policy 
change (from 1 to 9 years), statistical methods (logistic 
regression,45 difference-in-differences35 and fixed-effects 
models36), as well as covariates. Still, all studies character-
ised by a very low risk of bias are adjusted for individual 
demographic characteristics (age, sex and race) as well as 
contextual factors (at minima a state identifier and the 
level of cannabis use prior to policy change). In three 
studies conducted among adolescents, the legalisation of 
medical cannabis was followed by a decrease in use.32 41 49 
These three reports were based on different large data-
sets (NSDUH,32 MTFS41 and YRBS,49 with ns ranging 
from 11 813 to 973 089). Finally, three studies (ns ranging 
from 11 813 to 973 089) observed an increase in levels of 
cannabis use among adolescents (under 18 years) living 
in a state that passed medical cannabis laws10 14 31 and one 
of these observed a similar effect among young adults 
(ages 18–25 years).14

Two studies were characterised by a low risk of bias.30 53 
One, based on routine data (Arrestee Drug Abuse Moni-
toring system, n=336), showed no statistically significant 
differences in the prevalence of cannabis use (as ascer-
tained by urine tests) among persons seen in hospital 
emergency departments before and after medical 
cannabis laws.30 The second study reported that among 
cannabis users recruited via social media (n=2630), the 
level of cannabis vaping and eating varied with the time 
since legalisation of medical cannabis—the longer the 
time since legalisation, the higher the likelihood of use.53

Importantly, these data indicate that the provisions of 
laws enabling access to cannabis for medical purposes, 
such as the amount of cannabis that individuals are 
allowed to possess and use, the existence of patient 
registries,49 the proportion of dispensaries per inhabi-
tant, the authorisation of home cultivation or concomi-
tant laws making it legal to use cannabis for recreational 
purposes,53 are influential and should be systematically 
reported by researchers examining the effects of cannabis 
policies.

Meta-analysing all 20 studies, we observed an I2 of 
100%, indicating high heterogeneity. After excluding the 
studies conducted by Wen et al36 and Harper et al,32 which 
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appeared to be outliers (online supplementary figures 
2A,B), the I2 was reduced to 98.6% but remained too high 
to conduct a robust meta-analysis. This was unchanged 
when the analysis was restricted to cohort studies, study 
year (<2000 or ≥2000), a particular age group (12–17 or 
18–25 years) or recent cannabis use (30 days).

legalisation of cannabis for recreational purposes
As shown in table 3, we identified eight studies examining 
the impact of recreational cannabis laws, which make 
it legal to use and possess small amounts of cannabis, 
on youths. They were all conducted in the USA, where 
several states have introduced this form of cannabis legal-
isation since 2012. Four studies were based in Washington 
state,46–48 52 two in Colorado,54 55 one in Washington state 
and Colorado50 and one in Oregon.51 Only one study—
based on the MTFS—was characterised by a very low risk 
of bias.50 This investigation (n=253 902) reported a statis-
tically significant increase in cannabis use among adoles-
cents living in Washington state (3.2% increase among 
8th graders and 5.0% increase among 10th graders) but 
not among those living in Colorado.

We also identified two studies characterised by a low risk 
of bias. One (n=13 335) reported a 2.0%–3.5% increase 
in the frequency of cannabis use among college students 
living in Washington state52 and the other an increase of. 
02% among middle and high school students living in 
Colorado (n=24 171).54

Meta-analysing all eight studies, we observed an I2 of 
89.8%, indicating high heterogeneity (online supplemen-
tary figures 3A,B). After excluding the study conducted by 
Cerdá et al,50 which appeared to be an outlier, the I2 was 
reduced to 45.0%. This analysis yielded an average stan-
dardised mean difference of 0.03 (95% CI −0.01 to 0.07), 
suggesting a possible small increase in the use of cannabis 
following the legalisation of recreational cannabis.

DIsCussIOn
Main findings
Our systematic review of studies examining the impact 
of the liberalisation of cannabis legislation on patterns 
of use among adolescents and young people, identified 
41 reports published prior to March 2018, 16 character-
ised by a very low risk of bias and 9 by a low risk of bias. 
With the exception of one study, high-quality reports 
examining the impact of cannabis decriminalisation 
(n=4) show no statistically significant change in youths’ 
patterns of use. Similarly, the legalisation of cannabis use 
for medical purposes, extensively evaluated in the USA, 
does not appear to have an effect: six studies suggest 
no change in cannabis use among youths, three studies 
observe a decrease and four studies report an increase. 
However, the legalisation of cannabis for recreational 
purposes, examined in six studies with a very low or low 
risk of bias, may be associated with a small increase in 
levels of use among youths.S
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Overall, policies regarding cannabis use and posses-
sion seem to have little effect on actual patterns of use 
among young people, with the possible exception of 
the legalisation of recreational use. To date, evidence 
regarding the impact of the legalisation of recreational 
cannabis comes from the USA, where prevalence levels of 
substance use are high and laws liberalising cannabis use 
tend to be market oriented. Additional data from other 
settings (eg, Uruguay and Canada) will help gain a better 
understanding of relations between cannabis policy and 
patterns of use in the population.

limitations and strengths
Our systematic review and meta-analysis has limitations that 
need to be acknowledged. First, the specific provisions of 
laws and policies regulating cannabis and that can influ-
ence actual access to the substance2 vary across settings. For 
example, decriminalisation can imply different limits on 
the amount of cannabis that leads to a fine; for example, 
the possession of 15 g of herb or 5 g of resin in the Czech 
Republic is fined approximately 550 euros62; in the Austra-
lian Capital Territory (Canberra region), the possession of 
up to 25 g is fined approximately 100 euros, while in Western 
Australia (Perth region), the possession of less than 10 g is 
tolerated but higher quantities can result in a conviction.64 
Similarly, laws allowing the use and possession of cannabis 
for medical purposes, currently in place in approximately 
20 countries (eg, Australia, Belgium, Spain, Canada and 
some US states) take different forms. For instance, only the 
Netherlands and some US states make it possible for indi-
viduals to purchase or grow cannabis that can be smoked; 
in other settings, individuals can purchase specific medi-
cines derived from cannabinoids (eg, the UK). The legal 
age at which individuals are authorised to possess cannabis 
(18 or 21 years) varies across settings, with possibly differ-
ential effects on levels of use among young adults. Finally, 
the price of cannabis, which influences levels of use among 
young people,57 65 varies from place to place and over time. 
Clearly, differences in specific policy provisions, which 
have an impact on cannabis availability, make it difficult 
to compare different settings. Nevertheless, at the time of 
its implementation or even before if there is wide media 
coverage, policy change in and of itself can influence the 
perceptions of cannabis, which in turn shape levels of use,41 
justifying the conduct of this systematic review. Second, 
the duration of follow-up varies across studies, in part 
because changes in cannabis policy occurred in different 
periods and places. This is especially a concern for reports 
evaluating the impact of recreational cannabis laws: policy 
changes introduced decades ago (eg, the Netherlands) 
were not fully evaluated, while follow-up is limited for more 
recent policy modifications (eg, the USA and Uruguay). It 
is unclear whether the introduction of policies that liber-
alise cannabis use and possession is most likely to influence 
patterns of use in the short term or in the long term; in 
the present report, we considered that a follow-up period 
of at least 1 year following actual policy implementation 
was necessary to test a possible effect. Third, among studies 

examining the consequences of the legalisation of cannabis 
for recreational purposes, we only identified one study 
characterised by a very low risk of bias and five studies by 
a low risk of bias, and the findings we report will need to 
be confirmed. Our attempt to meta-analyse the results of 
different studies included in this review proved inconclu-
sive, with the exception of legalisation of cannabis for recre-
ational purposes: this calls for additional, methodologically 
robust, studies in this area. Fourth, although changes in 
cannabis policies have occurred in various settings, most 
studies included in this report were conducted in the USA, 
where most research in this area has been conducted. It is 
difficult to assess the extent to which the findings observed 
in the USA will generalise to other countries, and it will be 
important to update knowledge in this area once data from 
other places (eg, Uruguay and Canada) become available.

Despite these limitations, our study has several strengths: 
(A) the evaluation of studies published in different disci-
plines (public health, epidemiology, economics and 
social policy) through multiple databases; (B) the combi-
nation of data from different settings (USA, Australia and 
Europe); (C) special attention to the risk of bias, exam-
ined using a framework especially developed for observa-
tional studies. Moreover, our systematic review takes into 
consideration different forms of liberalisation of cannabis 
policies (decriminalisation, legalisation for medical 
purposes and for recreational purposes), attempting to 
tackle this complex issue in a thorough way.

Methodological issues
The studies included in this systematic review relied 
on several different datasets and applied quite varied 
methods (logistic regression,45 difference-in-differences35 
and fixed-effects models36) to isolate the effects of policy 
change on patterns of cannabis use independently of 
individual and contextual characteristics; such triangula-
tion of different methods is considered especially reliable 
when, as in this case, it yields consistent results.66 Impor-
tantly, because cannabis policy changes most often occur 
in settings where public support and levels of use are 
high, it is essential to take into account levels of cannabis 
use prior to policy change, as was the case in all reports we 
considered to present a very low or low risk of bias. Finally, 
it is important to note that we evaluated relative changes 
in cannabis use postpolicy versus prepolicy change. Levels 
of cannabis use vary widely across settings and in some 
places may have been so high prior to policy change that 
additional increases are unlikely (this may be the case of 
Colorado where over 25% of 12th graders use cannabis 
on a monthly basis).50

Most studies included in our systematic review were 
cross-sectional, because reports based on longitudinal 
data are less numerous and were not always of sufficiently 
high quality. While repeated cross-sectional studies are 
well suited to examine long-term changes in patterns of 
cannabis use in relation to changes in the legal context, 
additional evidence from longitudinal data following 
young people would make it possible to take into account 
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individual characteristics and further strengthen the 
inference that can be drawn regarding the impact of 
cannabis policy change.

Implications
Summarising the available evidence, we found that, 
contrary to what has been observed in adults,36 57 67 cannabis 
decriminalisation and legalisation for medical purposes are 
probably not related to significant changes in patterns of 
use among adolescents and young people. This was also 
recently reported by a systematic review and meta-analysis 
that focused on medical cannabis laws and patterns of use 
in the preceding 30 days among adolescents.68 However, 
the legalisation of cannabis use for recreational purposes 
may lead to higher levels of use in this age group and a 
younger age at initiation. Several hypotheses have been 
proposed to explain this multifactorial phenomenon: (A) 
changes in the reporting of cannabis use; (B) a decrease 
in perceived harmfulness41; (C) an increase in cannabis 
availability and access; and (D) a decrease in price (in legal 
outlets or on the black market).69 While the liberalisation 
of cannabis policy can have both collective and individual 
benefits (eg, decrease in costs of law enforcement, increase 
in quality control and reduction in individuals’ difficulties 
with the legal system), these data suggest the possibility of 
small negative public health implications. Adolescents and 
young adults are especially vulnerable to the consequences 
of cannabis use, in terms of both biological and social devel-
opment70 71; therefore, policies that involve the legalisation 
of recreational use of cannabis need to be accompanied 
by prevention efforts targeted towards young people. The 
most effective prevention programmes aim to improve 
school climate and strengthen youths’ psychosocial skills 
such as self-esteem and conflict resolution.72 73

COnClusIOn
In recent decades, cannabis policies have been liber-
alised in different ways (decriminalisation, legalisation of 
use for medical or recreational purposes) and in various 
settings. Our systematic review and meta-analysis of 41 
research articles published across disciplines (epidemi-
ology, economics and social policy) and using a variety 
of datasets and statistical methods shows that cannabis 
decriminalisation or legalisation of use for medical 
purposes do not result in higher levels of use among 
youths. Legalisation of use for recreational purposes 
appears to possibly result in a small increase. It will be 
important to reassess whether this tendency persists over 
time, varies across subgroups of youths (male vs female, 
urban vs rural, socioeconomically disadvantaged vs 
favoured) and is comparable across settings, particularly 
as additional countries introduce changes in cannabis 
policy (eg, Canada). Repeated cross-sectional as well as 
longitudinal studies will be necessary to thoroughly eval-
uate adolescents’ levels of cannabis use following changes 
in policy.
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