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The adverse public health effects of non-medical cannabis
legalisation in Canada and the USA

Tesfa Mekonen Yimer, Eva Hoch, Benedikt Fischer, Danielle Dawson, Wayne Hall

Cannabis consumption is legally prohibited in most countries in the world. Several countries are legalising cannabis
for adult consumption. It is important to monitor the public health effects of these policy changes. In this paper, we
summarise the evidence to date on the legalisation of adult non-medical cannabis use in Canada and the USA. We
describe regulatory models for cannabis legalisation, changes in cannabis products and pricing, effects on the illicit
cannabis market, changes in cannabis use, and changes in cannabis-related physical and mental health harms. We
discuss the challenges in assessing the effects of cannabis legalisation on public health outcomes and emphasise the
importance of continuous and rigorous monitoring of adverse health effects to inform the design of public health

policies and regulations.

Introduction

The production and retail sale of cannabis for adult non-
medical cannabis use has been legalised in the USA
since 2014, and Canada since 2018. In this paper, we refer
to this policy as adult cannabis legalisation. Washington
State and Colorado were the first US states to legalise
adult cannabis use in 2014; a total of 24 US states have
now done so. Canada legalised adult cannabis use
in 2018, under a nominally more restrictive and public-
health oriented form of regulation than many US states.’
Given these recent developments, it is important to
address the following questions: what models have been
adopted to regulate cannabis in the USA and Canada?
What have been the short-term effects of these
approaches to cannabis legalisation on the range of
cannabis products for sale, their prices, and the illicit
cannabis market? How has legalisation of retail sales
affected cannabis use among youth and young adults?
Has legalisation increased the prevalence of cannabis-
related harms to physical and mental health? What are
the limitations of the available data and the major
constraints on further commercialisation of legal
cannabis markets? What might be the longer-term effects
of cannabis legalisation if these constraints are reduced?

In this paper, we aim to address these questions.
Our approach assumes that the commercialisation of
cannabis production and sales will increase adult access
to cannabis. We also assume that for-profit cannabis
companies will promote cannabis use, especially the
regular use of more potent cannabis products.” We also
assume that the harms of cannabis use will increase with
the prevalence of regular use, based on the effects of
regulatory policies on alcohol.**

In assessing the public health effects of cannabis
legalisation, we looked for evidence of an association
between cannabis legalisation and a change in a health
outcome as well as evidence that would exclude
alternative explanations for this association (ie, increased
attention by clinicians to cannabis use).

We followed the methodological approach of two US
National Academies of Science, Engineering, and
Medicine (NASEM) reports,*® which reviewed and
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summarised the conclusions of systematic reviews and
included findings from high-quality studies published
after these reviews. With the use of the NASEM approach,
we summarised the findings of systematic reviews on the
effects of cannabis legalisation in North America on
a range of different health outcomes.’* We also briefly
summarised primary studies of robust design that have
been published since the most recent reviews.*”
A summary of selected reviews (12 reviews of
moderate®*"*?” to high quality”®”) is presented in the
panel.

Adult cannabis legalisation in the USA

Colorado and Washington State were the first US states
to legalise adult cannabis use in 2014.* 24 US states have
since legalised adult cannabis use; about half of the US
population now live in states where it is legal for adults to
use cannabis for non-medical purposes.*

Alcohol policies have informed the most popular
model for cannabis regulation in US states that have
legalised adult use.">* The popularity of this approach is
based on the mistaken assumption that alcohol policy
has been a public health success® and the ease with which
alcohol regulatory models can be adapted to the control
of cannabis.”

The regulations in Washington State illustrate this
approach.® A Liquor and Cannabis Board licenses
cannabis producers, processors, and sellers. Only adults
older than 21 years (the minimum legal age for alcohol
purchase) can purchase up to a maximum of 28-5 g
(an ounce). The tax on sales price was set at 37-5% at
retail with an additional 9-5% state tax. A proportion of
cannabis taxes were earmarked for education and
prevention. Cannabis-impaired driving was defined as
a combination of 5 ng/mL A-9-tetrahydrocannabinol
(THC) in blood together with behavioural evidence of
driving impairment.”

Most US states that have legalised adult cannabis use
since 2014,* have allowed for-profit businesses to
produce, distribute, and sell various cannabis products
(herbal, edibles, and extracts). The states have varied,
however, in how they have regulated cannabis. For
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Panel: Summary of selected reviews on public health effects of cannabis legalisation

Cannabis use

Hall et al (2019)*

« Inthe USA in states that have legalised recreational
cannabis use, the frequency of use has increased among
adults who already used cannabis. The frequency of use
remained generally stable among adolescents and adults
younger than 21 years.

Hall et al (2023)*

 Legalisation is associated with increased adult cannabis use
but not with increased adolescent use in Canada.

« Past 3-month cannabis use among adults increased
modestly from 14% in 2018, to 20% in 2020, with the
largest increases in the 25-44 age group.

« Last-year use increased from 22% in 2018, to 25% in 2021,
among adults in the Canadian Cannabis Survey.

+ There was mixed evidence on whether use increased in
adolescents under the legal purchase age. Student surveys
found no substantial changes.

+ The prevalence of daily or near-daily use remained stable at
about 6-8% of adults who used cannabis.

Lachance et al (2022)¥

« Findings from longitudinal studies of the USA and Canada
showed an increase in reported cannabis use among
adolescents and young adults after recreational legalisation,
but no change in frequency of consumption.

Leung et al (2019)*

»  Among adults, the frequency of cannabis use, including
daily or near-daily use has increased in states in the USA that
legalised adult use.

»  Among adolescents aged 12-17 years, there was no increase
in prevalence of use after medical or recreational
legalisation introduction.

Melchior et al (2019)*

« Data from large national surveys showed no marked
changes in adolescent use after medical and recreational
legalisation in the USA.

O’Grady et al (2022)*

» There was no change in adolescent cannabis use associated
with recreational cannabis legalisation in the USA.

+ Recreational cannabis legalisation might be associated with
increases in prevalence of cannabis use among young adults
inthe USA.

Smart et al (2019)™

« Few early studies provide mixed evidence—some increases
in use among adolescents in some states but not others,
and no change for adults overall.

»  However, these studies have major limitations: short
follow-up periods that might not reflect longer-term
effects; only examined the first states to legalise that all
had prior medical markets; and used the date of
legalisation rather than full retail implementation to assess
effects.

Cannabis use disorder (CUD)

Hall et al (2023)®

+ InCanada, one study found a statistically significant
increase in the diagnosed prevalence of CUD (from 18% to
24%) among psychiatric patients in a Québec hospital in the
5 months after legalisation.

» However, another study of Ontario hospitalisations found
no increases in CUD-related admissions after
commercialised cannabis sales.

O’Grady et al (2022)*

+ Very little evidence on the prevalence of CUD in the USA; no
marked change in young adult CUD (one study only); and
increased CUD in adolescents (two studies, one with
probable risk of bias).

Cannabis-related arrests

Hall et al (2019)® and (2023)*

+ There was a substantial decrease in cannabis-related arrests
associated with medical cannabis legalisation and recreational
cannabis legalisation in the USA and Canada. There were no
changes in arrest rates for other drug offences, indicating that
the decline was specific to legal status changes for cannabis.

Maternal use and adverse health outcomes

Wilson et al (2022)*

« There was evidence of an increase in cannabis use, cannabis
use disorder, and cannabis treatment admissions during the
preconception, pregnancy, and breastfeeding periods after
adult legalisation in the USA.

Emergency hospital visits and acute poisoning

Allaf et al (2023)*

+ Increased acute poisoning in the USA and Canada.

«  Overall: relative risk 3-56 (95% Cl 2-43-5-20); medical
cannabis legalisation: relative risk 3-67 (95% Cl 2-:36-5-71);
recreational cannabis legalisation: relative risk 3-49 (95% Cl
2-22-5.48); paediatric: relative risk 4-31 (95% Cl 2:30-8-07);
and all ages: relative risk 2:63 (95% Cl 1.78-3-88).

Hall et al (2023)¢

+ There were substantial increases in cannabis-related
emergency department (ED) visits, calls to poison control
centres, and hospitalisations after retail sales expanded.

+ Increases were particularly notable for acute psychiatric
symptoms in young adults, and unintentional cannabis
ingestion in children, which rose sharply after edibles
became available in Canada.

+ Forexample, one Ontario study found an 18% reduction in
ED visits in the first 17 months after legalisation with strict
retail controls, but a subsequent 22% increase after retail
store expansion.

« ED visits for paediatric poisonings in Ontario increased more
than nine times after commercial edibles sales began
compared with the period before legalisation.

(Panel continues on next page)
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Leung et al (2019)*

« ED visits related to acute adverse effects of cannabis (ie,
psychiatric symptoms, hyperemesis, and cardiovascular
events) have increased in Colorado after medical
legalisation and further after recreational legalisation
(eg, cyclic vomiting syndrome increased from 16 per
100 000 population in 2010, to 22 in 2014).

+ Hospitalisations related to cannabis use and dependence
increased after medical legalisation in Colorado.

« Unintentional paediatric poisonings related to cannabis,
especially from edibles, increased sharply after recreational
legalisation (eg, 0-8% increase per month in 2007-13 period).

Walker et al (2023)*

+ Recreational cannabis legalisation was associated with
increased rates of cannabis-related hospitalisations in both
Canada and the USA.

« Rates of cannabis-related ED visits increased after both
recreational legalisation and commercialisation in Canada.

« Greater increases in ED visits were observed in older adults
aged 45-64 years and in women.

Motor-vehicle accidents

Hall et al (2019)*

« Some studies have found increased detections of
A-9-tetrahydrocannabinol (THC) in fatally injured drivers
after legalisation in some US states, but the total number of
crash fatalities did not differ substantially between states
that have and have not legalised recreational cannabis.

« Itisunclear to what extent the increased THC detections
reflect increased cannabis-impaired driving.

Hall et al (2023)*

« Self-reported driving under the influence of cannabis
declined somewhat among past-year cannabis users in
Canada.

+ However, there were conflicting findings from surveys and
toxicology data. One study found increases in drivers injured
in crashes testing positive for THC after legalisation, but
analyses of ED records in Alberta and Ontario found no
increase in traffic injury presentations.

Leung et al (2019)*

+ Evidence is conflicting on whether overall motor-vehicle
crash fatality rates and prevalence of cannabis-impaired
driving have increased after legalisation.

« Some studies report no substantial changes in fatal motor-
vehicle crash rates in Washington and Colorado compared
with states without legalisation. Others report a temporary
increase in fatal motor-vehicle crashes after implementation
of commercial legalisation.

+ Studies examining cannabis toxicology testing in drivers
involved in motor-vehicle crashes provide mixed results,

with some showing increases and others no change after
legalisation.

Walker et al (2023)*

+ Nearly all injury studies examined the effect on total rates of
motor-vehicle crash fatalities, rather than cannabis-involved
incidents specifically.

+ The effect of recreational legalisation alone on motor-
vehicle crash fatalities was mixed, with one USA study
finding no change.

« Several USA studies evaluating both recreational
legalisation and commercialisation periods or
commercialisation alone found increases in fatal motor-
vehicle crash incidents.

+ Among studies assessing USA states separately, some found
the effects differed across states.

Windle et al (2022)*

+ Medical cannabis legalisation was associated with decreased
fatal motor crashes (range from -3:5% to -9-3%).

+ Recreational cannabis legalisation was associated in
increased fatal motor crashes (from 3-6% to 5-9% after
recreational cannabis legalisation; from 2-5% to 13-9% after
retail sales).

Mental health

Hall et al (2019)* and (2023)*

« Evidence on the effect of medical or recreational cannabis
legalisation on mental health is scarce and inconclusive in
Canada and the USA.

Walker et al (2023)*

+ No clear changes in overall rates of self-harm, assault, or
death by suicide after recreational legalisation or
commercialisation. However, some studies have noted
increases in some subgroups (eg, an increase in death by
suicide among individuals aged 15-24 years in Washington
State after commercialisation).

Effect on other substance use

Smart et al (2019)"

+ Inconsistent evidence in adolescents and young adults;
some studies show an increase in use of alcohol and binge
drinking and others show a decrease after medical cannabis
legalisation in the USA.

Walker et al (2023)*
» There were increased alcohol-related hospitalisations after
commercial expansion of cannabis in Colorado, USA.

Pacula et al (2022)*

+ There is mixed evidence on the possible association of
medical cannabis legalisation and recreational cannabis
legalisation with alcohol use in the USA.

example, they differ in how they license producers, Treasury), in the ways in which cannabis products are
distributors, and retailers, in which Government taxed, and in whether residents are allowed to grow
departments they administer the laws (eg, Health, cannabis for their own use.’
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Adult cannabis legalisation in Canada

Canada’s federal Government implemented a more
public health-oriented variation of the US models of
cannabis legalisation.”* The policy was aimed to protect
public health, displace the illicit cannabis market, and
protect young people.” The legislation included bans on
advertising, required plain packaging, and warning
labels on all cannabis products. Legalised herbal cannabis
production and retail sales began on Oct 17, 2018,* with
the sales of extracts and edibles started a year later.
Several years before the legalisation of non-medical adult
cannabis use in Canada, a liberal medical cannabis
programme allowed commercial retail sales of cannabis
on a medical recommendation, and presented a quasi-
legalisation system.” For this reason, cannabis
legalisation in Canada was a gradual process that might
not generate a sharp change from the date of its
implementation in 2018, in patterns of cannabis use and
cannabis-related harms.

The Canadian federal Government licenses and regulates
cannabis producers whereas provincial Governments
regulate retail sales, license retailers, and specify
a minimum legal age of purchase that most provinces set
at 19 years, while Québec set it at 21 years.® Government
retail monopolies for cannabis were established in some
provinces that had alcohol monopolies (such as Québec),
whereas others introduced private retail systems. Taxes
from cannabis sales are shared between federal and
provincial Governments.*

The effects of legalisation on cannabis prices
and products

Adults older than 21 years in US states with adult
cannabis legalisation and individuals aged 19 years or
older in most Canadian provinces can legally purchase
a wide range of regulated cannabis products without
criminal consequences. The number of people arrested
for cannabis offences has substantially decreased in
Canada’ and in the US states that have legalised adult
use.**

Cannabis prices have steeply declined as more legal
cannabis retail outlets have opened. Prices declined by
50% or more in the early-adopter US states' and they
continue to decline in many jurisdictions.®** Declining
prices and increases in the number of adult cannabis
retail outlets have greatly increased adult access to
cannabis products in Canada®* and the USA.*

Legalisation of cannabis production and commercial
sales have increased access to more diverse and more
potent cannabis products®* than the cannabis flower and
hash products that dominated illicit cannabis markets.”*
These new products include pre-rolled joints, cannabis-
infused edibles (eg, candies, chocolates, cookies, and
gummies), cannabis-based beverages, and cannabis
extracts and concentrates that might contain 70% or more
THC.** The cannabis industry argues that it is no riskier
to use more potent products than herbal cannabis

because users titrate their THC doses,” although there is
only weak evidence to support this claim.”

The public health effects of cannabis legalisation
Trends in cannabis use

In USA household surveys, an increased number of
adults older than 25 years report using cannabis, and
many report doing so more often, since the legalisation
of adult cannabis use.”® Daily and near-daily cannabis
use have increased in the USA, and the proportion of
people who use cannabis who do so daily is now larger
than the proportion of daily consumers of alcohol.™
There have not been marked increases in the prevalence
of cannabis use among adolescents and adults younger
than 21 years;**** however, in this age group the
perceived risks of using cannabis have declined since the
legalisation.”

Assessing national changes in cannabis use in Canada
is more difficult because annual population surveys of
cannabis use that asked the same questions were not
done regularly in the two decades before adult legalisation
introduction. Instead, surveys were done at varying
intervals and asked about cannabis use in different
ways.” Rotermann and Macdonald” estimated that the
prevalence of cannabis use in the past year increased
from 6% in 1985, to 14% in 2004, but it was unclear
whether cannabis use had increased between 2004 and
the legalisation of cannabis in 2018.%** A meta-analysis of
these surveys found considerable heterogeneity in their
estimates of the prevalence of cannabis use in the
previous year, but found a statistically significant increase
in annual prevalence from 9% in the years before
cannabis legalisation (1985-2017) to 25% in the 3 years
after cannabis legalisation (2018-21).”* The analysis also
found a steady increase in the prevalence of annual
cannabis use between 1985 and 2021, from 6% to 27%.%

Surveys of cannabis use were done in representative
adult and adolescent (ie, secondary student) population
samples in  Ontario—Canada’s most populous
province—between 2001 and 2019. These surveys
provided data on the 18 years before legalisation and the
first year after legalisation.”® In Ontario, cannabis
legalisation was not associated with an increase in
cannabis initiation among adolescents, but it was
associated with an increase in daily cannabis use and
cannabis dependence among adolescents.® There were
similar changes in cannabis use among adults in
Ontario;” cannabis legalisation was not associated with
an increase in cannabis initiation but it was associated
with an increase in daily cannabis use and in symptoms
of cannabis dependence.

The Canadian Cannabis Survey® found that the
percentage of adults who reported cannabis use in the
past 12 months increased from 22% in 2018, to 26% in
2023. The largest increase in cannabis use in the past
year was among those aged 20-24 years.*’ The estimated
prevalence of past year use among individuals aged
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16-19 years fluctuated but the prevalence of daily and
near-daily use did not change significantly (appendix
p 2). Two narrative reviews of evidence on the effects of
cannabis legalisation on youth in Canada have found no
evidence of major increases in the prevalence of cannabis
use among youth.®*

Acute adverse health effects

The Dest evidence on the acute adverse health effects of
legalisation has come from analyses of trends in health
service utilisation episodes in Ontario’s general population
between Jan 1, 2016, and March 31, 2021. During this
time span, three distinct periods can be distinguished in
terms of legal access to cannabis retail outlets: a period
preceding legalisation (January, 2016 to September, 2018);
the early period of legalisation when there was
a small number of legal cannabis sales outlets
(October, 2018 to January, 2020); and a third period in
which the number of legal cannabis retail outlets rapidly
increased (February, 2020 to March, 2021). In multiple
studies, Myran and colleagues™” have reported that
the respective rates of various adverse health outcomes
predominantly increased in the period before legalisation,
decreased immediately after legalisation was implemented
(when there were few legal cannabis retail outlets), and
sharply increased as the number of legal cannabis retail
outlets increased.

Child poisonings

Increases in emergency department attendances for
cannabis-related poisonings in children have been
consistently reported in the USA and Canada since adult
cannabis legalisation.®**”" In Massachusetts, USA, the
incidence of poison control calls for cannabis exposure in
children has increased following the legalisation of
medical® and recreational® cannabis. Cannabis exposure
among children has also increased in neighbouring states
where adult cannabis use was not legalised.”

In Ontario, Myran and colleagues” found that
Emergency Department attendances by children for the
unintentional ingestion of cannabis products increased
sharply after the legalisation of edible cannabis products
in Canada in 2019. Similar increases were seen in Alberta
and British Columbia, but not in Québec which did not
allow the sale of cannabis edibles and had a legal age of
purchase of 21 years. These findings have been supported
by a systematic review of studies in Canada and
the USA where the relative risk of paediatric Emergency
Department visits after legalisation was 4-31 (95% CI
2-30-8-07).*

Adverse cannabis effects in adults

Studies of Emergency Department attendances by adults
in Ontario for cannabis-related problems, such as
intoxication and symptoms of cannabis use disorders,
hyperemesis, and cannabis-related problems in pregnant
women, have reported similar trends to childhood
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poisonings. These studies have found an increasing
trend in these outcomes before legalisation, minimal
changes in the period immediately after legalisation, and
then a sharp increase in the outcome as the number of
cannabis retail outlets increased.*”

Motor-vehicle crash injuries and deaths

In Canada, fewer cannabis consumers (mostly less
than 15%) report driving within several hours of using
cannabis in national Canadian surveys;** concentrations
of THC detected in the blood of people injured in car
crashes in British Columbia, however, have increased
since legalisation.” It is unclear to what extent the
increased THC detection reflects an increased prevalence
of cannabis impaired driving or heavier cannabis use
among individuals who drive after using cannabis.”

Callaghan and colleagues” did not find any association
between adult cannabis legalisation and Emergency
Department attendances for car-crash injuries, but
their study included only the first year of legalisation in
Canada (2015-19). Myran and colleagues,” by contrast,
found an association between Emergency Department
attendances for cannabis-related car crashes and access
to legal retail cannabis outlets, much like that shown in
their studies of other adverse health outcomes. Another
large study examined the association between motor-
vehicle crash injuries in Emergency Department in
Ontario and Alberta and hospitalisations in Ontario,
Alberta, British Columbia, Manitoba, Saskatchewan,
Nova Scotia, New Brunswick, Newfoundland, and
Prince Edward Island between 2010 and 2020. The
study did not find any increase in emergency
department attendances or hospitalisations for
car-crash injuries after cannabis legalisation, but
interpretation of the findings was complicated by
a reduction in crash injuries during the COVID-19
pandemic in 2020 because of reduced driving.”* A study
by the Canadian Institute of Actuaries analysed
accidents claims in ten Canadian regions over the
period from 2016 to 2019.” After accounting for regional
differences in trends, the study found no statistically
significant changes in the average cost per claim or in
the frequency of claims in the first year after cannabis
legalisation in Canada.”

Studies of the effects of cannabis legalisation on motor-
vehicle crashes in the USA have also produced conflicting
findings.” Detections of THC in motor-vehicle crash
fatalities have increased since legalisation in some US
states,"”” but accident fatality rates have not consistently
differed between US states that have and have not
legalised adult use, or before and after cannabis
legalisation.”

Chronic adverse effects of cannabis legalisation
Cannabis dependence

In the USA, two series of population surveys of drug use
have produced inconsistent findings on changes in

See Online for appendix
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symptoms of cannabis use disorders after the
introduction of adult cannabis legalisation.” The National
Epidemiologic Survey of Alcohol and Related Conditions
survey series showed an increase in cannabis use
disorder symptoms” but the National Household Survey
of Drug Use and Health reported a decrease in the
proportion of cannabis users who met criteria for
cannabis use disorders.”

Other indicators of cannabis use disorders (CUDs) also
show inconsistent results. Data on acute medical
treatment episodes for symptoms of cannabis use
disorders suggest that the prevalence of these disorders
has increased, also among older adults, in states that
have legalised medical and adult cannabis use.”® By
contrast, the number of people who seek specialist
addiction treatment for CUDs in the USA has declined
since cannabis legalisation.”* The latter seems to be in
part because fewer people enter treatment for cannabis
use disorders as an alternative to a court attendance for
a cannabis offence®” since the introduction of adult
cannabis legalisation.

Whether the increased use of more potent cannabis
products has increased the risk of cannabis use disorders
is unclear.” People who report use of cannabis extracts
report more dependence symptoms and mental distress
than individuals who use herbal cannabis.** Treatment-
seeking for cannabis use disorders has been associated
with the potency of cannabis products.®

Mental health disorders

Psychoses could possibly increase after introduction of
adult cannabis legalisation. Epidemiological evidence
exists that the risk of developing these disorders is
approximately doubled in people who use cannabis daily
in adolescence and young adulthood.” Studies of trends
in Emergency Department attendances and hospital-
isations for psychotic disorders in Canada and the USA
since cannabis legalisation have produced inconsistent
findings.” A study” of Emergency Department attend-
ances for transient cannabis-induced psychosis and
schizophrenia in Alberta and Ontario did not find any
increase in the first year after adult legalisation; however,
this study was completed before the number of retail
cannabis stores increased. The rates of both types of
Emergency Department presentations were increasing
before cannabis was legalised, perhaps because of
increased access to cannabis under the liberal medical
cannabis policies that preceded adult legalisation in
these provinces.* Myran and colleagues,® by contrast,
reported the same change in Emergency Department
attendances for cannabis-related psychoses in Ontario as
other adverse outcomes in adults between January, 2014,
and September 2021. The authors reported an increase
in psychoses before legalisation, a decrease in incidence
in the first year of legalisation, and a rapid increase
in presentations as the number of retail outlets
increased.

In the USA, Elser and colleagues®™ evaluated the
association between state policies on medical and adult
cannabis use and health-care utilisation for psychoses for
the period 2003-17 Health insurance claims data for
people aged 16 years and older in all 50 US states did not
show a significant increase in rates of psychosis-related
health outcomes in states that had legalised medical and
adult cannabis use.

In epidemiological studies, there is a modest
association (odds ratio [OR] about 1-5) between regular
cannabis use and depression but is unclear whether the
relationship is causal.®* In US surveys, regular
cannabis use has increased at a faster rate among
people who report symptoms of anxiety and depressive
disorders,” but the evidence on the effects of cannabis
legalisation on trends in Emergency Department
admissions for depression is mixed.” Cannabis-related
Emergency Department visits were also associated with
incident health-care visits for anxiety disorders.” In
Ontario, Canada, the rates of Emergency Department
visits for cannabis-involved anxiety disorders increased
gradually between 2008 and 2022,* but this increase
was not associated with the legalisation of recreational
cannabis.”

Physical health

Given the similarities between cigarette and cannabis
smoke, cardiovascular diseases and cancers can occur in
cannabis users who smoke herbal cannabis regularly for
many years.”” Epidemiological studies suggest cannabis
use might increase risks of cancer and chronic
cardiovascular diseases, including myocardial infarction,
although it is uncertain whether these relationships are
causal.”*** It might be too soon to detect large increases
in the incidence of respiratory or other cancers as
a possible consequence of adult cannabis legalisation,
given that these diseases typically occur after decades of
tobacco smoking, and very few people who smoke
cannabis have had such long cannabis smoking histories.
A detectable increase in cardiovascular disease is more
likely among older adults because there is suggestive
evidence that heavy cannabis smoking acutely increases
cardiovascular disease risk in older adults, a sub-
population in which cannabis use has increased since
adult legalisation.”

Challenges in assessing the effects of legalisation on
cannabis use and harms

Studies assessing the effects of cannabis legalisation on
public health outcomes in Canada and the USA have
faced major challenges.

First, US states and some Canadian provinces have
implemented different cannabis regulations that might
differentially affect patterns of cannabis use. For example,
US states and Canadian provinces differ in how they
license and regulate the number, density, and location of
cannabis retail stores, and how they tax cannabis
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products.”” Two reviews from 2023 and 2024, have
nonetheless found an association between increased
access to cannabis retail stores and increased cannabis
use and cannabis-related harms among adults.”*

Second, there are limitations in the survey data used to
assess the effects of legalisation on patterns of cannabis
use. In the USA, for example, the two major population
surveys of self-reported cannabis use" were not designed
to provide robust comparisons of differences in patterns
of cannabis use between states that have or have not
legalised adult or medical cannabis use. Canada has been
conducting national surveys of cannabis use since 2018,
the year before cannabis legalisation. Self-reported
cannabis use in these surveys might also have been
affected by legalisation, if for example, participants are
more likely to disclose their use of cannabis after
legalisation.

Third, administrative datasets are available on general
population-based health service utilisation of Canadian
provinces but so far studies have only been reported
from a subset of Canadian provinces (eg, Ontario).”
Analyses of comparable data from other provinces should
be a high priority. International classification of diseases
codes provide little information on specific adverse
public health effects of cannabis. The recording can also
be affected by cannabis legalisation if, for example,
health professionals are more likely to ask their patients
about their cannabis use, patients are more willing to
disclose using cannabis, and cannabis mentions are
more likely to be coded after legalisation.

Fourth, the most common research designs used to
assess whether a health outcome has changed since the
introduction of the legalisation have been pre-post
comparisons. These comparisons are complex because
some outcomes (eg, cannabis use) were increasing
before the introduction of adult cannabis legalisation, in
part because of the liberal medical cannabis access
provisions that preceded adult cannabis legalsation.?
When there has been a change in health outcomes since
legalisation, it can be difficult to state whether
legalisation, or some other factors, have been responsible
because of the absence of comparable data from
jurisdictions that have not legalised adult cannabis use.”
A major challenge in inferring that cannabis legalisation
is the most plausible explanation of any changes in
health outcomes is deciding on the role of ascertainment
bias in health encounters, biases in self-reported
cannabis use in surveys, a continuation of secular trends
evident before legalisation, and the effects of other events
(such as the COVID-19 pandemic) that coincided with
cannabis legalisation in North American settings."”

A provisional assessment of the evidence

First, cannabis use, and especially daily use, has increased
among adults in Canada and the USA since cannabis
legalisation, perhaps more so in the USA where
legalisation has been in effect in some states longer than
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in Canada. Public health campaigns about cannabis use
should include messages about the risks of regular
cannabis use."

Second, child poisonings from the ingestion of cannabis
products have increased in Canada and the USA, most
markedly since the legal sales of cannabis edibles. These
risks could be reduced by avoiding packaging edible
cannabis products in ways that are attractive to children
and by limiting the THC doses that these products
contain, as has happened in some US states.

Third, the evidence on cannabis-related car crashes is
conflicting. Challenges remain in distinguishing
between biomarkers of recent cannabis use by drivers
and cannabis-related impairment, and in accounting for
the effects of increased testing for THC. Nonetheless, it
would be prudent public health policy to discourage
people who use cannabis from driving within several
hours of using cannabis."

Fourth, symptoms of CUDs reported by adults in some
surveys have increased in Canada and the USA. Adult
Emergency Department presentations have increased in
Canada and the USA for cannabis intoxication and
symptoms of CUDs. The extent of the increase might
have been amplified by a greater willingness on the part
of medical staff to ask about cannabis use and for patients
to report their cannabis use. Treatment-seeking for
CUDs has declined in the USA because of the reduction
in legally coerced treatment since adult legalisation
introduction. Public health education is needed to help
cannabis consumers and communities to recognise the
symptoms of CUDs and to encourage people with
symptoms to seek help.

Fifth, there is mixed evidence on the association
between cannabis legalisation and changes in incidence
of mental health disorders (eg, schizophrenia); and
an ongoing debate regarding the causal epidemiological
relationship between cannabis use and psychoses.” In
Canada the prevalence of psychosis cases presenting
for treatment was increasing before adult cannabis
legalisation, possibly reflecting increased access to more
potent cannabis. Myran and colleagues® have found
suggestive evidence of an increase in Emergency
Department attendances for psychoses since cannabis
commercialisation in Ontario, but this effect has not yet
been found in analyses of US-based health-care
utilisation data. Mental health services should
nonetheless discourage cannabis use by people with
psychoses, anxiety, and depression.” The table shows the
summary of evidence on the effects of cannabis
legalisation on different indicators. The description of
studies that informed this summary table are presented
in the appendix (pp 3-7).

Possible future effects of cannabis legalisation

Evidence on the probable adverse public health effects of
cannabis legalisation in North America has been mixed
and the most consistent changes have been moderate.
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Observed changes after
legalisation

Is there plausible causal relationship?

Adult cannabis use

Adolescent
cannabis use

Cannabis use
disorder

Emergency hospital
visits and acute
poisonings

Cannabis-related
arrests

Car accidents

Mental health

Increased daily use among adults.

No marked changes in adolescent
use.

Probable increase in symptoms of
CUD and ED presentation for CUD
symptoms in adults.

Substantial increases in cannabis-
related emergency hospital visits,
calls to poison control centres, and
hospitalisations, especially for child
poisoning from ingestion of
cannabis products.

Substantial decrease in cannabis-
related arrests.

Mixed evidence on changes in crash
fatality rates and cannabis-related
motor-vehicle accidents.

Mixed evidence on the effect of
legalisation on mental health
outcomes. Rapid increase in ED
presentation of psychoses observed
in Ontario after the expansion of
retail sales, but no significant
increase in psychoses in the US
states with legal medical or adult
cannabis use.

Yes: adults who were using cannabis have
more access to cannabis since legalisation and
adult use has been normalised.

Uncertain: there was no marked increase in
adolescent cannabis use in the US states that
had legalised adult cannabis use and
expansion of retail sales. Perceptions of the
risks of using cannabis have declined among
adolescents in the USA.

Uncertain: the increase might be attributed in
part to patients being more likely to report
cannabis use-related problems and in part to
greater access to more potent cannabis
products.

Yes: child poisoning has markedly increased in
both the USA and Canada since the increased
sales of cannabis edibles. ED attendance has
also increased among adults in Ontario for
cannabis intoxication. Children mistake these
products as confectionary, and adults take
larger doses of THC than intended in edibles.

Yes: cannabis use or possession is no longer a
universal offence in legalisation jurisdictions,
so the legal basis for most arrests are gone.

Uncertain: unclear if there has been an
increased in cannabis-impaired driving.

Uncertain: the observed increase might be
partly attributed to increased reporting of
cannabis use by patients and partly to

increased use of higher THC cannabis products;

observing effects of cannabis legalisation on
mental health outcomes might take longer.

CUD=cannabis use disorder. ED=emergency department. THC= A 9-tetrahydrocannabinol.

Table: Summary of observed changes in selected outcomes after cannabis legalisation and assessments

of the plausibility of a causal relationship
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Some advocates of cannabis legalisation have argued™
that it is unlikely to see any future increases in adverse
public health effects after cannabis legalisation, but this
conclusion is premature.™

First, cannabis legalisation is still early in its
implementation in North America.” The policy has
been operating for 10 years in the first two US states to
legalise adult use, Colorado and Washington State, but
for a much shorter time in most of the other US states
that have legalised adult cannabis use. In many of these
states, it has taken several years to licence cannabis
producers and retailers, and longer for cannabis
production and sales to scale up to meet existing
demand.

Adult cannabis sales have been legal for 6 years in
Canada and the sale of cannabis edibles and extracts has
been allowed for 5 years. Although it appears that legal
cannabis markets have reached plateaus for expansion
and volume, they continue to evolve with cannabis firms
consolidating and the prices of cannabis products

continuing to decline in many provinces.*>* There is
also likely to be a lag between any increases in the
prevalence of regular cannabis use and the identification
of any longer-term adverse health effects of regular use,
such as an increased prevalence or a greater chronicity of
mental and physical health disorders.

Second, there have been constraints on the full
commercialisation of cannabis markets in both Canada
and the USA. In the USA, federal cannabis prohibition
remains in effect, preventing large-scale cannabis
production, national cannabis distribution, and interstate
trade in cannabis products.' The prohibition has also
made it difficult for cannabis firms to use banking
services and receive funding from capital markets and
the alcohol and tobacco industries. This regulation has
prevented the cannabis industry from enjoying the same
commercial freedom as the alcohol industry. In Canada,
public health regulations on promotions, brands, and
packaging nominally constrain the ability of cannabis
companies to promote cannabis use but studies suggest
that these are often circumvented or ignored.**

In both countries, the cannabis industry is lobbying to
lower cannabis taxes and liberalise cannabis regulation,
supposedly to enable the legal industry to better compete
with the illicit cannabis market. In the USA, the industry
is lobbying for cannabis to be removed from the federal
Controlled Substances Act, and for state governments to
reduce cannabis taxes and override local government
restrictions on the location of cannabis retail outlets. In
Canada, the industry is pushing for a relaxation of
restrictions on cannabis advertising and a legal change
that would allow the use of cannabis brand names and
branded packaging. In case these lobbying efforts are
successful, it could increase commercialisation and
promotion of cannabis use.

Major alcohol and tobacco firms have invested billions
of dollars in Canadian cannabis businesses.! This
phenomenon has not yet occurred in the USA because
cannabis is still a Schedule 1 drug under federal law, but
it will be possible if federal law is changed (eg, by
removing cannabis from the Controlled Substances Act).
This change would also provide strong constitutional
protection for the promotion of cannabis products to
adults.

The future of legal recreational cannabis
A major determinant of the public health effects of
cannabis legalisation will be its effects on alcohol use,
but to date the literature is mixed.” The alcohol industry
can be expected to advocate for policy changes that will
enable them to promote the complementarity of alcohol
and cannabis use (eg, by allowing the sale and
consumption of cannabis-based beverages in alcohol
outlets and bars, and allowing the alcohol industry to
invest in cannabis companies).

Another concern is about the longer-term public health
effect of lower cannabis prices and increased potency.”
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Search strategy and selection criteria

We searched systematic reviews and original studies on
Embase, PubMed (including MEDLINE), Scopus, Web of
Science, and Cochrane Library. The search terms used
included: “cannabis” (with its related terms) AND
“legalisation” (with related terms), AND “public health
effects” (with related terms). There was no restriction on
language, location, and publication year. The first search was
done in January, 2024, and updated in August, 2024. The
quality of reviews was assessed with the use of AMSTAR

(A MeaSurement Tool to Assess systematic Reviews;™
appendix p 8). We included reviews that were published in
peer-reviewed journals and scored moderate to high AMSTAR
scores (appendix p 9). A summary of selected reviews

(12 reviews of moderate to high quality) is presented in the
panel. These reviews included between 19 and 64 original
studies and reported the effects of cannabis legalisation on
cannabis use (n=7), cannabis use disorder (n=4), cannabis-
related arrests (n=2), maternal cannabis use (n=1),
emergency department visit and acute poisoning (n=4),
motor-vehicle accidents (n=5), mental health (n=3), and
other substances use (n=3).

Prices of legally sold cannabis products have fallen
steeply, whereas their potency has increased in many US
states and Canada. These changes might increase regular
cannabis use and the harms associated with it.” Prices
might decline even further if biotechnology companies
can produce cannabinoids via large-scale biosynthesis'”
that removes the need for large-scale cannabis cultivation
and the costly processes of extracting cannabinoids and
testing cannabis products for contaminants.

Legal recreational cannabis markets in Canada and in
many states in the USA might not reach maturity for
more than a decade. Once that maturity is reached, it will
be possible to assess whether cannabis legalisation has
increased cannabis use and harms and whether it has
reduced or increased the use of alcohol, tobacco, and
opioids. Whether cannabis legalisation has had any
adverse effects on social inequity if, for example,
intensive cannabis use is more common in the socially
disadvantaged groups who benefit from eliminating
criminal penalties for adult cannabis use, will also be
possible to assess.*

Conclusions

Adult cannabis legalisation in Canada and the USA has
increased adult access to potent cannabis products often
at a lower cost than available on the illicit market. These
changes appear to have increased daily cannabis use
among adult cannabis consumers in the USA and Canada.
There have been increased Emergency Department
attendances by adults reporting adverse effects of cannabis
use and increased childhood poisonings from the
ingestion of cannabis products in both countries.

www.thelancet.com/public-health Vol 10 February 2025

Methodologically stronger studies will be necessary to
evaluate the effects that legalisation has had on cannabis
use, mental disorders, and public health more broadly.
Overall, it is key to rigorously monitor the adverse
public health effects of cannabis legalisation to inform
the design of effective public health policies and
regulations in North America and in other regions that
decide to legalise cannabis. This monitoring will require
more studies of health service utilisation for cannabis-
related problems with the use of record linkage,
repeated population surveys of patterns of cannabis use
and self-reported adverse effects in representative
samples of the population (eg, the national Canadian
surveys), and importantly, longitudinal studies of the
effects that adult legalisation has on patterns of cannabis
use and cannabis-related harm in adolescents and
adults.
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