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Highlights

•	 In Canada in 2020, cannabis was 
responsible for an estimated 5318 
hospitalizations and 37  341 emer-
gency department visits. 

•	 The rate of cannabis-attributable 
hospitalizations and emergency 
department visits increased over 
the study period (2007–2020) by 
120% and 88%, respectively, with 
notable increases among people 
with neuropsychiatric conditions 
and unintentional injuries.

•	 Rates of hospitalizations for canna-
bis-attributable psychotic disorders 
were highest among those aged 15 
to 34 years. The crude rate among 
those aged 35 to 64 years increased 
by 38% between 2019 and 2020.
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Abstract 

Introduction: The prevalence of cannabis use continues to increase among certain pop-
ulations in Canada. This study focussed on the increase in cannabis-attributable hospi-
talizations and emergency department (ED) visits from 2007 to 2020. 

Methods: To estimate the counts of hospitalizations and ED visits attributable to can-
nabis use, we acquired record-level hospital discharge data with ICD-10 diagnostic 
information for all fiscal years 2006/07 to 2020/21. Diagnostic information was used to 
associate each record to a health condition category for eight substances, including can-
nabis. The prevalence of cannabis use was estimated for each province or territory, cal-
endar year, sex and age using national survey information. These estimates were used 
to adjust relative risk estimates derived from cannabis literature to calculate cannabis-
attributable fractions, which were in turn used to estimate the proportion of hospitaliza-
tions and ED visits that were attributable to cannabis use. 

Results:  Between 2007 and 2020, the overall rate of cannabis-attributable inpatient 
hospitalizations increased by 120%, from 6.4 in 2007 to 14.0 per 100  000 in 2020. 
Cannabis-attributable ED visits increased by 113%, from 52.1 per 100 000 in 2007 to 
111.0 per 100 000 in 2019, and then decreased by 12% in 2020. This study found that 
the increases in hospitalizations and ED visits were partly attributed to neuropsychiatric 
conditions, particularly hospitalizations due to psychotic disorders and ED visits due to 
acute intoxication among children and youth.  

Conclusion: Ongoing monitoring of cannabis-attributable harms is necessary to under-
stand the harms related to use and the factors that influence the ways in which people 
use cannabis and seek care. Further research may distinguish the early effects of legal-
ization trends from the early pandemic period data.

Keywords: cannabis, hospitalizations, emergency department visits, psychotic disorder, 
acute intoxication, Canada  
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Introduction

Cannabis continues to be one of the most-
used psychoactive substances in Canada 
after alcohol.1 The prevalence of cannabis 
use has risen steadily over the past 
decade, with rates continuing to increase 
since the legalization of nonmedical can-
nabis in October 2018.2 From 2007 to 
2020, past-year cannabis use among those 
aged 15 years and older increased from 
11% to 18%.3 In 2022, past-year cannabis 
use among the general population (aged 
16 years and older) was 27%, an increase 
from 25% in 2021.4 Overall, among those 
who used cannabis in the past year, 23% 
reported daily or almost daily use of can-
nabis in 2023, with findings showing that 
more males than females used cannabis 
daily (25% vs. 20%, respectively).5 

Alongside this observed increase in the 
prevalence of cannabis use over the past 
several years, there is also some evidence 
of increases in cannabis-related harms.6 
Cannabis-related harms can include inju-
ries from motor vehicle collisions and 
other unintentional injuries, an increased 
risk of psychosis and cannabis use disor-
der as well as some conditions that arise 
during pregnancy, such as low birth 
weight.7,8 There is more literature on hos-
pitalizations and emergency department 
(ED) visits due to cannabis-attributable 
harms, as cannabis has been the most 
common cause of substance use hospital-
izations among youth in Canada since 
legalization.9,10 

In addition, increases in age-specific rates 
of ED visits due to cannabis poisoning 
have been observed,11 as has an increased 
prevalence of injured drivers testing posi-
tive for tetrahydrocannabidiol (THC) since 
legalization.12 Other research has also 
explored the increase in cannabis use and 
associated harms before legalization.6,13 
For example, Maloney-Hall et al. showed 
that hospitalizations for psychotic disor-
ders due to cannabis use tripled from 2005 
to 2015.13 

In the present study, we built on this exist-
ing literature on cannabis use hospitaliza-
tions and ED visits to create a 14-year 
time series. 

This study was based on the ongoing 
Canadian Substance Use Costs and Harms 
(CSUCH) project, which is the only study 
in Canada to estimate costs and harms 
dating back to 2007 across a range of sub-
stances and outcomes.3 CSUCH estimates 
costs and harms for eight types of psycho-
active substances, including cannabis. The 
study also estimates cannabis-attributable 
costs and harms across 20 indicators in 
the domains of health care, economic loss 
of production and criminal justice, and 
does so over the 14-year period from 2007 
to 2020.3 During the study period (2007 to 
2020), several significant cannabis policy 
events occurred, any of which may have 
influenced trends in cannabis-related harms. 
These include changes to medical cannabis 
regulations (the enactment of the Marihuana 
for Medical Purposes Regulations in 2013 
and the Access to Cannabis for Medical 
Purposes Regulations in 2016), the Govern
ment of Canada’s 2016 announcement of 
its intent to legalize and regulate nonmed-
ical cannabis, the enactment of the Cannabis 
Act in October 2018, and the onset of the 
COVID-19 pandemic in early 2020.

To further assess the trends over the 
14-year period, the potential impact of 
legalization of nonmedical cannabis and 
the potential impact of the COVID-19 pan-
demic on cannabis-attributable harms, we 
examined cannabis-attributable hospital-
izations and ED visits from 2007 to 2020 
and trends from the early years after legal-
ization (2019–2020) across several canna-
bis-related health conditions. 

Methods

The CSUCH 2007–2020 methodology was 
originally based on the cost study by 
Rehm et al.14 and existing international 
guidelines and literature for which cost 
estimates of substance use were devel-
oped for other countries.15,16 

Data sources 

Record-level discharge data corresponding 
to overnight inpatient hospitalizations and 
ED visits were requested and received 
from the Canadian Institute for Health 
Information (CIHI) for health care fiscal 
years 2006/07 to 2020/21. These data were 
from CIHI’s Discharge Abstract Database 
(DAD)17 and National Ambulatory Care 

Reporting System (NACRS).18 As part of 
this request, we also received record-level 
costing information in the form of CIHI’s 
Case Mix Groups+/Resource Intensity 
Weights, Comprehensive Ambulatory Clas
sification System (CMG+/RIW, CACS) and 
cost of a standard hospital stay (CSHS; by 
province/territory) variables, which allowed 
us to assign an approximated cost to each 
discharge record.19  

Inpatient data are from all provinces and 
territories except Quebec, for all study 
years. The use of Quebec data requires 
special permission; this permission was 
not received in a timely manner and so 
data could not be included. Only two 
provinces (Ontario [for 2006/07–2020/21] 
and Alberta [for 2010/11–2020/21]) and 
one territory (Yukon, for years 2014/15–
2020/21) reported emergency department 
data with diagnostic information (known 
as Level 3 data). NACRS Level 3 is 
required to group records into substance 
use–related health condition categories. 

Data on the prevalence of cannabis use 
came from the Canadian Substance Use 
Exposure Database (CanSUED).3,20 CanSUED 
was developed and is maintained for the 
CSUCH project and is based on estimates 
from the suite of national substance use 
surveys, which include the Canadian 
Alcohol and Drugs Survey (CADS); the 
Canadian Tobacco, Alcohol and Drugs 
Survey (CTADS); the Canadian Tobacco 
Use Monitoring Survey (CTUMS); and the 
Canadian Alcohol and Drug Use Monitoring 
Survey (CADUMS). The prevalence esti-
mates were modelled by different age* 
(0–14, 15–34, 35–64, 65+ years) and sex 
(male, female) groups and by province/
territory and year (2007–2020). 

Identifying cannabis-related health 
conditions and estimating 
cannabis-attributable fractions and 
cannabis-attributable hospitalizations  
and ED visits

To identify health conditions and diseases 
causally related to cannabis use, ​we used 
Rehm et al.14 and preparatory material 
from the most recent Global Burden of 
Disease study estimates.21 Relative risk 
information corresponding to each identi-
fied partially-attributable health condition 
was from the literature (see Supplementary 

* As part of the comprehensive national cost study (CSUCH), these age groups were selected to maintain consistency across 20 indicators. The underlying cost study also gathers data for several 
variables (i.e. province/territory, sex, age, substances, years and health conditions, where applicable). Due to disclosure issues for some datasets, further granularity among age groups would 
present challenges. 

https://osf.io/3k2ju/
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Table S1).22-30 The cannabis-related health 
conditions† identified were mental and 
behavioural disorders‡ due to the use of 
cannabinoids (F12), conditions arising dur
ing pregnancy due to cannabis use (O35.5, 
P04.4, P96.1), motor vehicle collisions 
(V1, Y85.0), unintentional injuries such as 
accidental poisoning (T40.7, X41–X44, 
Y11–Y14) and fires (X00–X09, Y26), inten-
tional poisoning (T40.7, X61–X64) and 
assault/homicide (X85–Y09, Y87.1). 

The F12 category corresponding to mental 
and behavioural disorders due to the use 
of cannabinoids is wholly attributable to 
cannabis; that is, a condition of this type 
could not occur in the absence of canna-
bis use. Epidemiologically, it therefore has 
a cannabis-attributable fraction of 1.00. 
Other health conditions, however, are par-
tially attributable to cannabis use (e.g. 
motor vehicle collisions, nonviolent crime), 
meaning cannabis use increases the risk 
of these conditions, but the condition can 
also occur in the absence of cannabis use. 
The proportion of each health condition, 
by year, province/territory, sex and age 
group, was estimated by calculating can-
nabis-attributable fractions (CAFs) using 
Formula 1: 

 
(Formula 1)

where Py,p,s,a is the prevalence of past-year 
cannabis use, by each year, province/terri-
tory, sex and age group and RRhc is the 
relative risk of each partially attributable 
cannabis-related health condition.

Cannabis-attributable events (hospitaliza-
tions and ED visits) were then estimated 
using the following methodology. First, 
discharges were enumerated into as many 
as one cannabis-related health condition 
using the ICD-10 code present as the most 
responsible diagnosis, except for a differ-
ential methodology for injuries and poi-
soning. Discharges relating to injuries and 
poisonings are also assigned an external 
cause code, which describes how the 
injury (e.g. a broken arm) came about 
(e.g. a motor vehicle collision). In this 

case, the external cause code is used to 
group the discharge into as many as one 
cannabis-related health condition. The 
CAFs calculated using Formula 1 are then 
applied by year, province/territory, sex, 
age group and health condition to arrive 
at an estimated number of cannabis-
attributable hospitalizations and ED visits.

Estimating cannabis-attributable rates  
and associated health care costs 

Population-based rates were calculated by 
dividing the count in each population sub-
group by the corresponding population on 
01 July of the year in question, as reported 
by Statistics Canada.31 Record-level cost 
estimates were generated by multiplying 
the CMG+/RIW (for inpatient) or CACS 
RIW (for ED visits) by the CSHS, as 
opposed to counting the record as 1.0. 
Cost calculations were then estimated by 
summing record-level cost estimates.

From 2016 to 2020, a focussed analysis 
was completed for health conditions in 
the F12 category–collectively, mental and 
behavioural disorders due to the use of 
cannabinoids. These F12 conditions were 
grouped into five subcategories, namely, 
acute intoxication (F12.0), dependence 
and withdrawal (F12.2, F12.3, F12.4), 
harmful use (F12.1), psychotic disorder 
(F12.5, F12.7) and all other (F12.6, F12.8, 
F12.9). Rates were calculated using the 
same population figures as described 
earlier.

Emergency department imputation 
methods 

Reporting information for ED visits at the 
provincial/territorial level was incomplete. 
Only Ontario (for fiscal years 2006/07–
2020/21), Alberta (2010/11–2020/21) and 
Yukon (2014/15–2020/21) reported com-
plete diagnostic information (correspond-
ing to NACRS Level 3). Therefore, these 
three jurisdictions were used in the pri-
mary ED cost analysis, and the costs and 
number of visits for all other provinces 
and territories were imputed from this 
basis.  To impute the costs for all other 
provinces, summary tables for Ontario 
and Alberta were created with ED visit 
costs for province/territory, year, sex, age 

group and condition for each substance. 
These summary tables were rolled up 
across health conditions, resulting in a 
table with costs for each province/terri-
tory, year, sex and age group. 

With information from Alberta and Ontario 
from 2007 to 2020 and Yukon from 2015 to 
2020, the ED costs for other provinces 
were imputed based on Formula 2:

(Formula 2)

where y is year, p is the province/territory 
being imputed, PT is the province/terri-
tory with full information (Ontario, Alberta 
or Yukon) used to do the imputation, s is 
sex, a is age group and CSHS is the pro-
vincial-level cost of a standard hospital 
stay variable from the Canadian Institute 
for Health Information. The costs were 
adjusted by a “health care cost difference” 
factor. This factor was based on the ratio 
of the CSHS variables from Ontario and 
Alberta. 

Analysis

Hospitalization and ED visits data were 
presented in costs and crude rates (per 
100 000) for the age groups 0 to 14 years, 
15 to 34 years, 35 to 64 years and 65+ 
years, and grouped by male and female. 
Further, we calculated the percent change 
from 2019 (the first complete year of data 
after Canada legalized cannabis) to 2020 
for cannabis-attributable hospitalizations 
for unintentional injuries to examine the 
trend during the first two years after legal-
ization among males and females. 
Throughout this paper, we calculated the 
percent change from 2007 to 2020 in order 
to understand the general trends over the 
entire study period. Lastly, we examined 
hospitalizations and ED visits for mental 
and behavioural disorders due to canna-
bis, analyzing the F12 condition category 
from 2016 to 2020 (shown in the Results 
section). All analyses were performed in 
R statistical software version 4.3.3 (R 
Foundation for Statistical Computing, 
Vienna, AT) and Excel (Microsoft Corp., 
Redmond, WA, US).

† When discharged from Canadian hospitals, patients are assigned a code that indicates the main reason for their hospital stay. Different databases use different coding systems; however, the 
Discharge Abstract Database uses the Canadian modification of the International Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10-CA), which is re-
flected in our methodology. 
‡ Conditions included in this diagnosis (ICD-10-CA code F12.0–12.9) were acute intoxication, harmful use, dependence syndrome, withdrawal state, withdrawal state with delirium, psychotic 
disorder, amnesic syndrome, residual and late-onset psychotic disorder, other mental and behavioural disorders and unspecified mental and behavioural disorder.

https://osf.io/3k2ju/
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Results 

Inpatient hospitalizations 

Overall trends 
In 2020, cannabis was responsible for an 
estimated 5318 hospitalizations. The over-
all crude rate of cannabis-attributable 
inpatient hospitalizations increased by 
120% between 2007 and 2020, with the 
majority of this increase occurring prior to 
legalization (2007–2016; Table 1). Exam
ining the first years after legalization, hos-
pitalizations increased from a rate of 12.8 
per 100 000 in 2019 to 14.0 per 100 000 in 
2020 (a 9% increase). The largest percent-
age increase in crude rates of cannabis-
attributable hospitalizations over the 
study period occurred among youth: 
females under 15 years of age experienced 
a 247% increase and males under 15 
experienced a 226% increase. Also, in the 
15 to 34 age group, the difference between 
the rates for males and females increased 
the most compared to the other age groups.

Trends by health condition category
Between the first two years after legaliza-
tion (2019–2020), the largest increase in 
crude rates of hospitalizations was observed 
for unintentional injuries (41%). However, 
comparatively, between the two years 
before legalization (2016–2018), the crude 
rate of hospitalizations for unintentional 
injuries increased by 72% (see Supple
mentary Figure S1). Also, from 2019 to 
2020, the increase among those aged 0 to 
14 years was 124% (Figure 1), and while 
the crude rate was higher among males 

than females for most of the years, the 
rate of change of hospitalizations for unin-
tentional injuries between 2019 and 2020 
was higher among females (60%) than 
males (24%; Supplementary Table S2).  

Per person costs for neuropsychiatric con-
ditions (mental and behavioural disorders 
due to cannabis) increased the most from 
2007 to 2020 (160%), followed by per per-
son costs for unintentional injuries (150%; 
Supplementary Figure S2). Neuropsychi
atric conditions also accounted for an 
increasing proportion of all cannabis-
attributable hospitalizations over the study 
period from 2007 to 2020 (Supplementary 
Table S3), and rates were highest among 
the 15 to 34 age group (Figure 1). The rate 
of hospitalizations for neuropsychiatric 
conditions remained relatively stable from 
2016 to 2019, and increased between 2019 
and 2020 (13%; Supplementary Table S3). 
From 2019 to 2020, the largest increase 
occurred among the 0 to 14 age group 
(51%), followed by the 35 to 64 age group 
(22%; Figure 1). Also, briefly analyzing 
the hospitalizations for cannabis-attribut-
able motor vehicle collisions, we see that 
the rates peaked in 2018, representing a 
37% increase from 2007 (Figure 1). This 
rate decreased slightly (6%) after 2018. 

Trends by F12 condition category for mental 
and behavioural disorder due to cannabis use
Age
Further analyses of the neuropsychiatric 
conditions, in particular the F12 condition 
category (Table 2), showed that between 
2019 and 2020, the crude rate of 

cannabis-attributable hospitalizations for 
psychotic disorder (F12.5) increased by 
38%, from 2.0 to 2.8 per 100 000, among 
those aged 35 to 64 years. Over the same 
period, rates of hospitalizations for psy-
chotic disorder among those aged 15 to 34 
years also increased, by 21% from 8.7 to 
10.6 per 100 000. In comparison, leading 
up to legalization, between 2016 and 2018, 
rates increased by 22% and 10% among 
those aged 35 to 64 years and 15 to 34 
years, respectively. Moreover, cannabis-
attributable hospitalizations for acute 
intoxication nearly tripled from 2019 to 
2020 among those aged 0 to 14 years. 
Overall rates of dependence and with-
drawal remained stable from 2019 to 2020; 
however, they decreased among those 
aged 15 to 34 (19%) and 35 to 64 years 
(16%).

Sex
The crude rate for cannabis-attributable 
hospitalizations due to psychotic disorder 
for males was higher compared to females 
(Supplementary Table S4), both leading 
up to legalization (2016–2018) and during 
the first two years after legalization (2019–
2020); however, females had a greater per-
centage increase from 2019 to 2020 (34%) 
compared to males (22%).

Emergency department visits  

Overall trends 
In 2020, cannabis was responsible for an 
estimated 37 341 ED visits. From 2007 to 
2019, per person costs for ED visits for 
cannabis increased by 95%, subsequently 

TABLE 1 
Overall crude rate (per 100 000) of cannabis-attributable hospitalizations, by sex and age, Canada,a 2007 to 2020

  2007  2008  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  2019 2020 
% change between  

2007 and 2020  

Female  4.1 4.2 3.7 4.4 5.0 5.2 6.2 6.3 7.6 8.2 8.3 9.0 8.8 9.5 134 

0–14 y 4.1  4.3  4.5  5.9  7.6  7.9  9.3  9.7  10.9  11.8  11.1  13.7  11.6  14.1  247 

15–34 y 6.5  6.9  5.7  6.7  7.5  7.4  10.0  9.6  13.0  13.9  15.1  14.8  14.8  15.9  146

35–64 y 3.0  3.1  2.7  3.0  3.2  3.5  3.7  4.1  4.6  5.0  4.8  5.4  5.5  6.4  111 

65+ y 2.7  2.7  2.3  2.5  3.2  3.2  3.5  3.6  4.0  4.4  4.5  5.1  5.4  4.0  48 

Male  8.7 8.6 8.3 9.8 11.5 12.0 12.7 13.9 14.5 16.5 16.9 16.8 16.9 18.5 113 

0–14 y 5.6  6.2  6.3  7.9  10.6  11.3  12.6  14.0  13.9  15.6  18.1  15.3  15.7  18.2  226 

15–34 y 16.8  16.5  15.5  18.7  21.5  22.6  23.9  26.1  27.2  30.9  30.6  31.6  30.4  33.0  97 

35–64 y 6.2  6.1  5.9  6.6  7.5  7.7  8.1  8.7  9.6  11.2  11.3  11.5  12.3  13.9  123 

65+ y 3.2  3.1  3.0  3.7  4.3  4.7  4.7  5.4  5.5  6.5  6.7  6.8  7.3  6.7  107 

Total 6.4 6.4 6.0 7.1 8.2 8.6 9.4 10.1 11.0 12.3 12.6 12.9 12.8 14.0 120

Data source: Canadian Institute for Health Information Discharge Abstract Database, 2006/07 to 2020/21, and National Ambulatory Care Reporting System, 2006/07 to 2020/21.

Abbreviation: y, years. 

a Excluding Quebec.

https://osf.io/3k2ju/
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FIGURE 1 
Crude rate (per 100 000) of cannabis-attributable hospitalizations, by health condition and age group, Canada,a 2007 to 2020 
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decreasing slightly in 2020 (Supplementary 
Table S5). Similarly, the crude rate of can-
nabis-attributable ED visits increased from 
2007 to 2019 by 113%, and then decreased 
between 2019 and 2020 by 12%. 

Trends by age group and sex 
Rates of ED visits due to cannabis use 
peaked in 2019 among all age groups and 
subsequently decreased in 2020 (Figure 
2). Over the study period (2007–2020), the 
rates of ED visits were highest for both 
males and females aged 15 to 34 years. 
Also, the 0 to 14 age group had the great-
est percentage increase (136%) followed 
by the 15 to 34 (112%), 35 to 64 (91%) 
and 65 and older (9%) groups. During the 
first two years after legalization (2019–
2020), all age groups experienced a decline 
in cannabis-attributable ED visits. Addi
tionally, cannabis-attributable ED visits 

were continuously higher among males 
than females. From 2007, rates of ED vis-
its among males and females increased by 
108% and 120%, respectively, until 2019 
and then decreased by 12% and 11% in 
2020 (Figure 2). 

Trends by F12 condition category for mental 
and behavioural disorder due to cannabis 
use
Age 

In 2020, among those aged 0 to 14, acute 
intoxications (F12.0) accounted for most 
of the ED visits for mental and behav-
ioural disorder due to cannabis use 
(48%), followed by harmful use (F12.1) 
(43%; Table 3). Further, in 2020, 42% of 
all ED visits for mental and behavioural 
disorders among those aged 15 to 34 years 
were for harmful use and 27% were for 
acute intoxication. From 2016 to 2018, 

acute intoxications among all age groups 
increased by 135%. 

Between 2019 and 2020, the crude rate for 
psychotic disorder (F12.5) among those 
aged 15 to 34 years increased the most—
by 20%, from 12.9 to 15.5 per 100 000. 
Over the same period, across the 15 to 34 
and 35 to 64 age groups, ED visits for 
dependence syndrome and withdrawal 
(F12.2, F12.3, F12.4) increased by 15% 
and 32%, respectively. 

Sex 

In 2020, the crude rate for cannabis-attrib-
utable ED visits for mental and behav-
ioural disorders among both males and 
females (Supplementary Table S6) were 
highest for harmful use, followed by acute 
intoxication. Between 2019 and 2020, the 

TABLE 2 
Crude rate of cannabis-attributable hospitalizations (per 100 000) by F12 condition categorya  

for mental and behavioural disorder due to cannabis use, by age, Canada,b 2016 to 2020

F12 condition 2016 2017 2018 2019 2020

Acute intoxication 0.3 0.2 0.4 0.3 0.3

0–14 y 0.1 0.1 0.2 0.1 0.3

15–34 y 0.5 0.6 0.6 0.5 0.4

35–64 y 0.2 0.1 0.3 0.3 0.2

65+ y 0.3 0.1 0.4 0.4 0.3

Dependence and withdrawal 0.5 0.4 0.4 0.4 0.4

0–14 y 0.1 0.0 0.0 0.0 0.1

15–34 y 1.1 1.1 1.0 1.1 0.9

35–64 y 0.3 0.3 0.2 0.3 0.2

65+ y 0.1 0.1 0.0 0.1 0.1

Harmful use 1.1 1.2 1.1 1.1 1.0

0–14 y 0.3 0.5 0.3 0.2 0.3

15–34 y 3.2 3.3 3.1 3.1 2.5

35–64 y 0.5 0.4 0.5 0.6 0.6

65+ y 0.0 0.1 0.1 0.1 0.0

Psychotic disorder 2.6 2.6 2.8 3.2 4.0

0–14 y 0.3 0.2 0.2 0.2 0.3

15–34 y 7.3 7.1 8.1 8.7 10.6

35–64 y 1.3 1.6 1.6 2.0 2.8

65+ y 0.2 0.2 0.0 0.2 0.3

All other 0.6 0.7 0.7 0.7 0.7

0–14 y 0.2 0.1 0.2 0.1 0.1

15–34 y 1.7 2.0 2.2 1.8 2.0

35–64 y 0.3 0.3 0.3 0.4 0.5

65+ y 0.1 0.0 0.0 0.1 0.0

Total 5.0 5.1 5.4 5.7 6.4

Abbreviation: y, years.

a International Statistical Classification of Diseases and Related Health Problems, 10th Revision, Canada (ICD-10-CA) code category.

b Excludes hospitalizations in Quebec. 

https://osf.io/3k2ju/
https://osf.io/3k2ju/
https://osf.io/3k2ju/
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crude rate for harmful use among females 
increased the most, from 10.8 to 11.8 per 
100 000 (10%), and decreased for males 
from 18.7 to 17.7 per 100 000 (5%). 

Discussion

Overall, across all age groups and health 
conditions, inpatient hospitalizations and 
ED visits increased from 2007 to 2020. 
Legalization of nonmedical cannabis in 
2018 and the COVID-19 pandemic in 2020 
may have influenced these trends, particu-
larly impacting hospitalizations due to 
unintentional injuries and neuropsychiat-
ric conditions; however, cannabis use and 
related harms have been increasing over 
time.6 These findings are consistent with 
increasing research showing a link between 
frequent and long-term use of cannabis 
and psychotic and other mental health 
disorders.13,32 

Inpatient hospitalization trends by health 
condition, age and sex

The crude rate of inpatient hospitaliza-
tions due to cannabis use increased by 

120% between 2007 and 2020 and 9% 
during the first two years after legalization 
of nonmedical cannabis in late 2018 
(2019–2020). Increased hospitalizations 
for neuropsychiatric conditions, cannabis-
attributable motor vehicle collisions and 
unintentional injuries (including poison-
ings) contributed to this trend. Per person 
costs of hospitalizations for neuropsychi-
atric conditions increased the most over 
the 14 years, followed by per person costs 
for unintentional injuries, while the crude 
rate of hospitalizations for unintentional 
injuries showed the largest increase (more 
than 5 times) over the study period (2007–
2020). In the two years leading up to 
legalization (2016–2018) the rate of hospi-
talization for unintentional injuries increased 
by 72%. From 2019 to 2020, these rates 
continued to increase, though to a lesser 
extent (41%) than prior to legalization. 
Those aged 0 to 14 and females had the 
largest increases in crude rates of uninten-
tional injury hospitalizations after 2018 
(124% and 60%, respectively). 

It is important to note that for the first 
year of legalization (October 2018 to 

October 2019), cannabis edibles were not 
yet legal for sale in Canada. Research sug-
gests that edible products (e.g. gummies, 
candies, chocolate, baked goods) have 
been associated with more accidental poi-
sonings than other forms of cannabis.33 
While this report presents the national 
trend, other studies have found that the 
rates of hospitalizations for cannabis poi-
soning among children were higher in 
jurisdictions that did not restrict certain 
types of edible products, specifically prod-
ucts that are appealing to children and 
youth.34,35 Continued education concern-
ing the safe storage of edible products and 
future monitoring both of trends since 
edible products became widely available 
on the legal market and of products con-
sidered to be appealing to children and 
youth will be necessary to determine 
whether further policy on the sale, pack-
aging, storage or labelling of such prod-
ucts is needed to prevent cannabis-related 
harms, such as poisoning, especially 
among those aged 0 to 14 years.36-38 

Most cannabis-attributable hospitaliza-
tions across the study period were for 

FIGURE 2 
Crude rate (per 100 000) of cannabis-attributable ED visits, by age group and sex, Canada,a 2007 to 2020 

Abbreviation: ED, emergency department.

Note: Information on the health conditions associated with the ED visits was not available for all provinces and territories, and is therefore not presented.

a Excludes ED visits in Quebec.
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neuropsychiatric conditions, and these 
continued to increase after 2018, particu-
larly among the 0 to 14 age group. These 
conditions include a range of diagnoses, 
including psychoses. Hospitalizations for 
psychotic disorder among those aged 35 
to 64 increased by 38% from 2019 to 2020. 
Other studies have also reported an 
increase in hospitalizations and ED visits 
for cannabis-related psychosis after legal-
ization.10,39 This increase may be in part 
due to improved and broadened health 
care provider knowledge on cannabis use 
and related conditions in Canada.40 How
ever, other studies have found inconclu-
sive evidence of an increase in psychiatric 
presentations after legalization.40

There is evidence that higher levels of can
nabis use increases the risk of psychotic 

outcomes.41 Higher potency cannabis has 
been linked to an increased risk of psy-
chosis42 and some studies show that can-
nabis use frequency is associated with 
increased risk of neuropsychiatric disor-
ders, particularly among young people.43-45 
Research shows that there are gender-spe-
cific risks and harms associated with can-
nabis use, specifically with frequency and 
patterns of use.46 For example, young men 
used more frequently, in larger amounts, 
and were more likely to use alone, increas-
ing their risk of dependency and mental 
illnesses compared to that of young women.46 

Accordingly, close monitoring of trends 
related to cannabis-attributable neuropsy-
chiatric conditions and cannabis indica-
tors (including frequency of use, potency 
of products used and overall level of 

cannabis exposure) will be needed to fur-
ther establish the patterns of potential 
harm. The current literature highlights the 
need for making access to mental health 
and addiction services more equitable, 
and for public education,47 especially for 
youth and young adults, as current educa-
tion is inadequate.48

ED visit trends by health condition, age 
and sex

The overall per person costs of cannabis-
attributable ED visits increased by 95% 
from 2007 to 2019, and slightly decreased 
(by 2%) between 2019 and 2020.3 The 
overall crude rate of ED visits also increased 
(113%) between 2007 and 2019 and 
decreased (12%) from 2019 to 2020. These 
harms increased the most in the 0 to 14 

TABLE 3 
Crude rate of cannabis-attributable ED visits (per 100 000) by F12 condition categorya  

for mental and behavioural disorder due to cannabis use, by age, Canada,b 2016 to 2020

F12 condition 2016 2017 2018 2019 2020

Acute intoxication 4.5 6.7 10.6 12.7 11.1

0–14 y 1.0 2.0 2.8 4.4 2.9

15–34 y 12.2 17.6 26.1 28.2 24.9

35–64 y 2.2 3.4 6.4 9.2 8.1

65+ y 1.0 1.6 3.0 3.8 3.5

Dependence and withdrawal 1.7 2.0 2.0 2.3 2.6

0–14 y 0.2 0.3 0.1 0.2 0.2

15–34 y 4.9 5.5 6.0 6.6 7.6

35–64 y 0.9 1.0 0.9 1.0 1.3

65+ y 0.0 0.2 0.1 0.2 0.0

Harmful use 8.1 10.6 12.6 14.7 14.7

0–14 y 1.8 2.7 2.9 3.7 2.6

15–34 y 23.2 30.5 34.7 37.5 38.7

35–64 y 3.5 4.2 6.1 8.8 8.8

65+ y 0.6 0.9 1.4 1.9 1.6

Psychotic disorder 2.4 3.3 3.9 4.5 5.4

0–14 y 0.1 0.1 0.1 0.2 0.1

15–34 y 7.5 9.8 11.5 12.9 15.5

35–64 y 0.9 1.4 1.9 2.2 3.0

65+ y 0.1 0.1 0.0 0.2 0.1

All other 1.1 1.3 1.6 2.1 1.9

0–14 y 0.2 0.2 0.2 0.3 0.3

15–34 y 3.4 3.7 4.8 5.5 5.3

35–64 y 0.4 0.5 0.7 1.2 1.0

65+ y 0.1 0.0 0.2 0.3 0.2

Total 17.9 23.8 30.8 36.2 35.8

Abbreviations: ED, emergency department; y, years.

a International Statistical Classification of Diseases and Related Health Problems, 10th Revision, Canada (ICD-10-CA) code category.

b Excludes ED visits in Quebec.
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and 15 to 34 age groups from 2007 to 
legalization in 2018. Myran and colleagues 
also found that cannabis-attributable ED 
visits increased prior to legalization in late 
2018.35 

Moreover, in 2020, almost half (48%) of 
cannabis-attributable ED visits due to 
mental and behavioural disorders among 
the 0 to 14 age group were for acute intox-
ications. Though research has found that 
following legalization, there was no differ-
ence in the overall rate of ED visits due to 
acute intoxication, visits among adults 
aged 18 to 29 increased by more than 
50%.49 We also found that ED visits for 
dependence syndrome and withdrawal 
increased from 2019 to 2020, among those 
aged 15 to 34 and 35 to 64 years. 
Additionally, researchers have concluded 
that overall, harmful use, acute intoxica-
tion and dependency were the most com-
mon causes for cannabis-involved traffic 
ED visits from 2010 to 2021.50 

In general, rates of ED visits in all age 
groups were likely impacted by the pan-
demic-related reduction in health care ser-
vices usage, such as ED utilization, and 
disrupted daily patterns of life.3,51,52 Research 
finds that evolving stringency of cannabis 
retail restrictions in some provinces also 
impacted the trends observed within the 
pandemic period.35 Therefore, to deter-
mine post-legalization trends for ED visits 
due to cannabis use, continued monitor-
ing is required. Future research may 
explore how jurisdictional cannabis regu-
lations have impacted cannabis-attributable 
harms in the pandemic-recovery period.

Strengths and limitations

One main strength of our study is that we 
estimated substance use harms that are 
wholly and partially attributable to canna-
bis use from 2007 to 2020, allowing for 
data analysis over time. However, there 
are some limitations. The Ontario Mental 
Health Recording System (OMHRS) was 
excluded from the calculation of inpatient 
hospitalizations due to the incompliance 
of the database with the ICD-10 classifica-
tion system. Thus, for Ontario and Manitoba, 
there is likely an underestimation of hos-
pitalization counts and costs. 

An additional limitation of this study, and 
of the underlying cost study, is the large 
amount of data imputation that is 
required for the ED visits analysis. NACRS 
Level 3 data were only available for three 

provinces/territories (Ontario for fiscal 
years 2006/07–2020/21, Alberta for fiscal 
years 2010/11–2020/21 and Yukon for 
2015–2020). Therefore, ED visits costs and 
counts were imputed for the other prov-
inces using the standard provincial groups, 
to report at a national level. Also, esti-
mates were available only up until 2020. 
This makes it difficult to tease apart the 
early effects of legalization from those of 
the pandemic. Other evidence demon-
strates that hospitalizations and ED visits 
for cannabis poisonings and mental and 
behavioural disorders continued to increase 
between 2020 and 2021.53 In addition to 
an increase in the rate of cannabis-
attributable ED visits and hospitalizations 
among children, other studies have found 
an increased severity of ED visits, espe-
cially among children aged 12 years and 
younger.35,54-56

Conclusion

This paper presents indicators of cannabis-
attributable harms and associated costs 
over a 14-year period. Our findings show 
an increasing trend of cannabis-attributable 
hospitalizations and ED visits for neuro-
psychiatric conditions and poisonings, 
particularly among children and youth. 
Therefore, comprehensive monitoring of 
cannabis harms is needed, as well as ade-
quate services and education to ensure 
the health and safety of those at risk. 
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