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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.

Research article by Malam R et al. 
in the HPCDP Journal  

 licensed under a Creative Commons 
Attribution 4.0 International License

Original quantitative research

Trends in cannabis-attributable hospitalizations  
and emergency department visits: data from the Canadian 
Substance Use Costs and Harms Study (2007–2020)
Raadiya Malam, MPH (1); Rachael MacDonald-Spracklin, MPH (1); Emily Biggar, MPH (1,2); Adam Sherk, PhD (1,3,4); 
Anat Ziv, PhD (1); Robert Gabrys, PhD (1); Shea Wood, PhD (1); Matthew M. Young, PhD (1,5,6); Aisha Giwa, PhD (1); 
Chandni Sondagar, MPH (1); Jinhui Zhao, PhD (3); Pamela Kent, PhD (1); Tim Stockwell, PhD (3) 

This article has been peer reviewed.

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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Highlights

•	 Overall, significant decreases in high 
self-rated mental health (66.4% to 
52.3%) and average life satisfac-
tion (8.7 to 8.2) were seen among 
female youth from 2019 to 2021, 
but not among male youth. 

•	 There were no changes in high 
self-rated mental health or average 
life satisfaction from 2017 to 2019, 
suggesting that the COVID-19 pan-
demic and its wider impacts could 
have contributed to the decrease 
seen in 2021.

•	 Significant decreases in high self-
rated mental health were seen among 
males who identified as nonimmi-
grants, or who lived in Quebec. 

•	 For females, significant decreases 
in high self-rated mental health 
and/or mean life satisfaction were 
seen across every sociodemographic 
characteristic except ethnic/cultural 
groups.
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Abstract

Introduction: Positive mental health (PMH) is an essential component of mental health 
and well-being. While population-level data show a decrease in youth PMH during the 
COVID-19 pandemic, there are sex differences that have not been examined. 

Methods: Data from the 2017, 2019 and 2021 Canadian Community Health Survey were 
used to examine youth (12–17 years) PMH before and during the COVID-19 pandemic. 
Sex-specific prevalence of high self-rated mental health (SRMH) and average life satis-
faction (LS) for each year were calculated and disaggregated by sociodemographic char-
acteristics. Differences between years were quantified, and statistical significance was 
determined using t tests (p value < 0.004 after Bonferroni correction). 

Results: From 2019 to 2021, there were significant decreases in the prevalence of high 
SRMH (from 66.4% to 52.3%) and average LS (8.7 to 8.2) among female youth, at the 
overall level and across the majority of sociodemographic groups. As for males, no sig-
nificant decreases were seen at the overall level. After disaggregation, a significant 
decrease in prevalence of high SRMH was observed from 2019 to 2021 among male 
youth living in Quebec and nonimmigrant male youth. There were no significant 
changes in the prevalence of high SRMH or average LS from 2017 to 2019. The sex-spe-
cific differences in PMH varied across sociodemographic characteristics. 

Conclusion: The PMH of female youth appears to have been affected during the COVID-
19 pandemic more than that of male youth. There were sex-specific differences in PMH 
across sociodemographic groups, suggesting that not all youth were equally affected. 
Ongoing surveillance with an intersectional lens is needed to better inform public health 
strategies. 

Keywords: self-rated mental health, life satisfaction, youth, sex differences, COVID-19, 
Canada

Introduction

Positive mental health (PMH) has been 
defined by the Public Health Agency of 
Canada (PHAC) as “the capacity of each 
and all of us to feel, think, act in ways 
that enhance our ability to enjoy life and 
deal with the challenges we face.”1 PMH 
is a priority for Canada,2 is a key compo-
nent of mental health3 and can affect 
physical health.4 

In 2016, PHAC released the Positive Mental 
Health Surveillance Indicator Framework 
(PMHSIF) to monitor PMH and its associ-
ated risk and protective factors.5 The 
PMHSIF is a tool that provides a snapshot 
of the state of PMH among adults (aged 
18+ years) and youth (aged 12–17 years) 
in Canada to inform public health promo-
tion initiatives and policies.5,6 Monitoring 
PMH is important from a public health per
spective because the skills and attributes 

associated with PMH can lead to improve-
ment in a range of factors including physi-
cal health, preventing the onset of mental 
health problems, strengthening communi-
ties and improving quality of life.1 

Most of the published literature on PMH 
has focussed on adults. However, adoles-
cence presents a unique developmental 
period during which to explore PMH and 
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its determinants. Considerable cognitive, 
physical, social and emotional changes 
occur during adolescence,7 and youth are 
often faced with contexts and challenges 
that differ from those of adults. Although 
this can make adolescence a period of 
increased vulnerability to mental health 
problems,8 it can also offer opportunities 
to establish competencies and experiences 
that can contribute to well-being.9 For 
example, evidence from a US study shows 
that youth with PMH were significantly 
more likely to have stronger psychosocial 
functioning such as closeness to others 
and school integration, as well as fewer 
conduct problems.10 Moreover, youth men
tal health can predict better perceived 
health and fewer risky health behav-
iours.11 Therefore, surveillance of PMH 
among youth is important to inform pub-
lic health guidance, especially in the con-
text of crises such as the COVID-19 
pandemic.

To prevent the spread of COVID-19, public 
health measures (such as physical dis-
tancing and school closures) were imple-
mented in Canada, starting in March of 
2020. Those measures, along with other 
challenges stemming from the global pan-
demic (including health concerns, unem-
ployment, isolation, long COVID, etc.), 
have affected the Canadian population’s 
mental health.12-17 Indeed, PMH outcomes 
(e.g. high self-rated mental health [SRMH], 
mean life satisfaction [LS] and high com-
munity belonging) decreased from 2020 to 
2021 among Canadian adults.15,16

Similar population-level impacts were seen 
for youth PMH. In Canada, school clo-
sures affected 5.7 million children and 
youth and resulted in the loss of structure, 
routine and social connection.18-20 Those 
changes may have led to increased worry, 
helplessness, depression and loneli-
ness.18-20 Social isolation and reduced pro-
tective activities, such as physical activity 
and seeing friends, could have had numer-
ous detrimental impacts on youths’ men-
tal health.20 Indeed, smaller proportions of 
youth in Canada reported high SRMH in 
2021 (62%) compared to 2019 (72%) and 
2017 (76%).6 In a rapid review, research-
ers reported that six longitudinal studies 
indicated a statistically significant decrease 
in youth well-being and LS during the 
pandemic compared to the prepandemic 
period.21 Taken together, the COVID-19 
pandemic and resulting public health 
measures appear to have impacted the 
PMH of youth.

While national-level data indicate that, 
overall, the PMH of Canadian youth had 
been decreasing since even before the 
pandemic,6 there are sex differences that 
should also be taken into account. 
Specifically, females had a lower preva-
lence of high SRMH than males both 
before and during the pandemic.6 Addi
tionally, some disparities in mental health 
outcomes for certain youth populations 
were seen before the COVID-19 pandemic. 
For example, students in Grades 6 to 10 
with a higher socioeconomic status reported 
lower LS than students with a lower socio-
economic status.22 However, to our knowl-
edge, no study has examined sex differences 
in youth PMH by sociodemographic sub-
group. Filling this data gap is necessary to 
have a better understanding of possible 
sex differences in PMH of Canadian youth. 
Furthermore, understanding how inequi-
ties may affect youths’ PMH is crucial for 
tailoring mental health promotion efforts 
and developing targeted public education 
and messaging. 

Accordingly, the objectives of this study 
were to (1) provide nationally representa-
tive, sex-specific estimates of the preva-
lence of high SRMH and mean LS before 
(i.e. 2017 and 2019) and during (i.e. 2021) 
the pandemic; (2) present sex-specific 
estimates by sociodemographic character-
istics to capture intersectional identities; 
and (3) assess whether the PMH outcomes 
for males and females, at the national 
level and across groups, significantly 
changed across the study period.

Methods 

Data and participants 

Data were from the 2017, 2019 and 2021 
Canadian Community Health Survey 
(CCHS).23-25 The CCHS is an annual, 
national, cross-sectional survey of indi-
viduals aged 12 or older in the 10 Canadian 
provinces and three territories.23-25 Indi
viduals living on reserves or in other 
Indigenous settlements in the provinces, 
full-time members of the Canadian Armed 
Forces, individuals in institutions and 
people living in the Quebec health regions 
of Région du Nunavik and Région des 
Terres-Cries-de-la-Baie-James were excluded 
from this survey’s target population.23-25 
These exclusions represent less than 3% 
of the population in Canada.23-25 Survey 
respondents were selected using a strati-
fied multistage sampling technique.23-25 
Respondents completed the CCHS volun-
tarily via computer-assisted telephone 

interview or personal interview.23-25 In the 
current study, data were restricted to 
those aged 12 to 17 years, and limited to 
those living in the 10 provinces due to the 
use of single survey years, resulting in a 
final sample size of 4207 in 2017, 3609 in 
2019 and 3283 in 2021.23-25

Measures 

PMH outcomes
To measure SRMH, participants were 
asked how they would describe their men-
tal health. Five response options were 
offered: “excellent,” “very good,” “good,” 
“fair” and “poor.” Those who answered 
“excellent” and “very good” were catego-
rized as having high SRMH. To measure 
LS, participants were asked how they feel 
about their life right now. Participants 
answered using a scale from 0 (“very dis-
satisfied”) to 10 (“very satisfied”). LS was 
examined as a continuous variable. Both 
PMH outcomes were based on how they 
are defined and measured in the youth 
PMHSIF.6

Sociodemographic variables
The sociodemographic variables exam-
ined in this study were sex (female, male); 
household income adequacy quintile; region 
of residence (British Columbia, the Prairies 
[Alberta, Saskatchewan, Manitoba], the 
Atlantic provinces [New Brunswick, Prince 
Edward Island, Nova Scotia, Newfoundland 
and Labrador], Ontario, Quebec); immi-
gration status (yes, no); place of residence 
(population centre, rural area); and eth-
nic/cultural group (Indigenous, Black, 
East and Southeast Asian, South Asian, 
Arab/West Asian, Latin American, White). 
The derived household income quintile 
variable (INCDVRCA) created by Statistics 
Canada was modified to report on house-
hold income adequacy quintile.23-25 Place 
of residence was derived from the partici-
pant’s postal code.23-25 Individuals living in 
continuously built-up areas with popula-
tions of at least 1000 and population den-
sities of at least 400 per km2 were classified 
as living in population centres.23-25 

Analysis 

Descriptive statistics were calculated using 
the Statistical Analysis System (SAS EG) 
version 7.1 (SAS Institute Inc., Cary, NC, 
US). Sex-specific prevalence of high SRMH 
and estimates of mean LS were calculated, 
overall and disaggregated by sociodemo-
graphic characteristics. Estimates were 
weighted using sampling weights provided 
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by Statistics Canada. We estimated coeffi-
cients of variation and 95% confidence 
intervals (CIs) using bootstrap weights 
(1000 replicates). Sex-specific estimates of 
average LS and prevalence of high SRMH 
in 2017, 2019 and 2021 were compared, 
with significant differences established using 
t tests. Sex-specific differences within socio
demographic subgroups were established 
using unadjusted linear or logistic regres-
sion. A Bonferroni correction was used to 
adjust for type 1 error when multiple 
models were run (e.g. by sex and age 
group). P values were considered stat3isti-
cally significant if they were less than 
0.004 (0.05/2 × 6; we multiplied 2 by 6 
because we had 2 sex groups and 6 disag-
gregates [including overall estimates]). 

Results

Sample characteristics

Sex-specific descriptive statistics are out-
lined in Table 1. For all three years exam-
ined, the majority of the study population 
lived in Ontario and Quebec, lived in a 
population centre, were nonimmigrants and 
identified as White. Across all three years, 
there were no statistically significant dif-
ferences across sample characteristics 
between the male and female populations. 

Sex-specific prevalence estimates of high 
SRMH before and during the pandemic

Sex-specific prevalence estimates of high 
SRMH can be found in Table 2. (The abso-
lute changes for sex-specific prevalence 
estimates of high self-rated mental health 
can be found later on, in Table 4.)  

Sex differences
In 2017, 2019 and 2021, females had a sig-
nificantly lower prevalence of high SRMH 
compared to males. Across all three years, 
females living in a population centre and 
who identified as nonimmigrants had sig-
nificantly lower prevalences of high SRMH 
compared to males. In 2019 and 2021, 
females who were living in the fourth 
income quintile and who identified as 
White had significantly lower prevalences 
of high SRMH compared to males. In 
2019, females living in Quebec or the 
Atlantic provinces had significantly lower 
prevalences of high SRMH compared to 
males. In 2021, females in the second, 
third and fifth income quintiles; females 
living in British Columbia, Ontario, the 
Prairies or a rural area; and females who 
were immigrants reported lower preva-
lences of high SRMH compared to males. 

Male youth

In 2021, prevalence of high SRMH was sig-
nificantly higher among males who were 
immigrants (82.2%) compared to those 
who did not identify as immigrants 
(69.8%). There were no significant differ-
ences in the prevalence of high SRMH by 
income quintile, region, place of resi-
dence, or ethnic/cultural group in either 
2017, 2019 or 2021. 

Changes in prevalence of high SRMH  
across 2017, 2019 and 2021
From 2019 to 2021, no significant change 
in prevalence of high SRMH was observed 
at the overall level for male youth. 
However, significant decreases were seen 
for males living in Quebec (69.2% vs. 
84.6%) and those who were nonimmi-
grants (69.8% vs. 78.2%). There were no 
significant changes in prevalence of high 
SRMH from 2017 to 2019.

Female youth

In 2019, prevalence of high SRMH was sig-
nificantly lower among females who iden-
tified as Indigenous (45.3%) compared to 
those who identified as White (66.5%). In 
2021, females who lived in British Columbia 
had a significantly lower prevalence of 
high SRMH (39.9%) compared to those 
who lived in Quebec (58.5%). 

Changes in prevalence of high SRMH  
across 2017, 2019 and 2021
For female youth, prevalence of high 
SRMH was significantly lower in 2021 
(52.3%) compared to 2019 (66.4%). In 
2021, compared to 2019, there were signif-
icant decreases in the prevalence of high 
SRMH among females in the highest 
income quintile (51.0% vs. 74.5%); living 
in British Columbia (39.9% vs. 71.4%); 
living in a population centre (52.0% vs. 
65.2%) or in a rural area (54.5% vs. 
72.2%); who were nonimmigrants (52.4% 
vs. 64.7%) or immigrants (52.2% vs. 
76.4%); and who identified as White 
(49.7% vs. 66.5%). In 2019, prevalence of 
high SRMH was significantly lower among 
females who were nonimmigrants (64.7% 
vs. 72.3%) compared to 2017.

Sex-specific mean life satisfaction estimates 
before and during the pandemic

Sex-specific mean LS estimates can be 
found in Table 3. The absolute changes for 
sex-specific average LS estimates can be 
found in Table 4. 

Sex differences
Although there were no significant differ-
ences in average LS between males and 
females in 2017 or 2019 (overall or across 
subgroups), average LS was overall signif-
icantly lower among females (8.2) com-
pared to males (8.7) in 2021. In 2021, 
average LS was significantly lower among 
females compared to males in the third 
(8.2 vs. 8.7) and fifth (8.0 vs. 8.7) income 
quintiles; females living in British Columbia 
or Ontario (8.1 vs. 8.7); females living in a 
population centre (8.2 vs. 8.6); females 
living in a rural area (8.3 vs. 8.8); nonim-
migrant females (8.2 vs. 8.6); females 
who identified as White (8.1 vs. 8.6); and 
females who identified as Indigenous (7.8 
vs. 8.8). 

Male youth

In 2017, males who were in the third 
income quintile (8.5) had significantly 
lower mean LS compared to those in the 
first income quintile (8.9). Across all three 
years, there were no significant differ-
ences in average LS by region, place of 
residence, immigration status or ethnic/
cultural group. 

Female youth

For female youth in 2019, mean LS was 
significantly higher in the two highest 
income quintiles (Q4: 8.8, Q5: 8.9) than 
those in the lowest income quintile (8.4). 
In 2019 and 2021, mean LS was signifi-
cantly higher among females who iden
tified as South Asian (9.1 and 8.9, 
respectively) than those who identified as 
White (8.6 and 8.1, respectively). In 2021, 
mean LS was significantly higher among 
females who identified as Arab and West 
Asian (9.0) compared to those who identi-
fied as White (8.1). Across all three years, 
there were no significant differences by 
region, place of residence or immigration 
status. 

Changes in mean life satisfaction across 
2017, 2019 and 2021
For both male and female youth, mean LS 
remained stable from 2017 to 2019 overall 
and across all sociodemographic groups. 
There were no significant changes in mean 
LS from 2019 to 2021 for male youth, over-
all and across all sociodemographic groups. 
On the other hand, for female youth, 
mean LS was significantly lower in 2021 
(8.2) compared to 2019 (8.7). From 2019 
to 2021, there were significant decreases 
in mean LS among females in income 
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TABLE 1 
Descriptive characteristics, stratified by sex, CCHS 2017, 2019 and 2021 

Variables

2017 
% (95% CI)

2019  
% (95% CI)    

2021  
% (95% CI)    

Males Females Males Females Males Females

Total unweighted 2156 2051 1836 1773 1703 1580

Total weighted 1 147 311 1 087 876 1 171 489 1 115 051 1 224 882 1 179 889

Household 
income quintile 
adequacy

Q1 (lowest) 24.5 (21.4–27.5) 27.7 (24.6–30.8) 18.2 (15.4–21.1) 21.9 (18.9–24.9) 23.6 (20.2–26.9) 21.3 (18.6–24.0)

Q2 21.4 (18.9–23.9) 18.3 (16.0–20.6) 21.7 (18.9–24.6) 22.0 (19.0–25.0) 19.7 (16.4–23.0) 21.6 (18.5–24.8)

Q3 18.3 (16.1–20.5) 18.2 (16.1–20.4) 23.9 (20.9–26.9) 20.0 (17.3–22.8) 22.3 (19.2–25.4) 22.0 (18.8–25.2)

Q4 20.2 (18.0–22.5) 20.1 (17.6–22.6) 20.5 (17.8–23.2) 21.6 (18.8–24.4) 18.2 (15.5–21.0) 17.9 (15.0–20.7)

Q5 (highest) 15.6 (13.6–17.7) 15.7 (13.5–17.9) 15.6 (13.4–17.8) 14.5 (12.0–17.0) 16.2 (13.7–18.7) 17.2 (14.5–19.8)

Region

British Columbia 12.7 (12.7–12.7) 12.7 (12.7–12.7) 12.6 (12.6–12.6) 12.5 (12.5–12.5) 12.4 (12.4–12.4) 12.4 (12.4–12.4)

Prairies 19.6 (19.6–19.6) 19.5 (19.5–19.5) 19.8 (19.8–19.8) 19.7 (19.7–19.7) 20.1 (20.0–20.2) 20.2 (20.2–20.3)

Ontario 40.5 (40.5–40.5) 40.5 (40.5–40.5) 40.3 (40.3–40.3) 40.3 (40.3–40.3) 39.8 (39.7–39.8) 39.7 (39.6–39.8)

Quebec 20.9 (20.9–20.9) 21.0 (21.0–21.0) 21.2 (21.2–21.2) 21.3 (21.3–21.3) 21.6 (21.5–21.6) 21.6 (21.6–21.6)

Atlantic 6.3 (6.3–6.3) 6.3 (6.3–6.3) 6.2 (6.2–6.2) 6.2 (6.2–6.2) 6.2 (6.1–6.3) 6.0 (5.9–6.1)

Place of 
residence

Population centre 80.6 (78.9–82.3) 81.6 (79.9–83.4) 80.8 (78.9–82.7) 82.1 (80.2–84.0) 80.1 (78.1–82.1) 84.6 (82.9–86.2)

Rural 19.4 (17.7–21.1) 18.4 (16.6–20.1) 19.2 (17.3–21.1) 17.9 (16.0–19.8) 19.9 (17.9–21.9) 15.4 (13.8–17.1)

Immigration 
status

Yes 15.4 (13.1–17.8) 15.1 (12.9–17.4) 16.5 (13.8–19.2) 14.3 (11.8–16.9) 16.3 (13.5–19.1) 14.1 (11.3–16.9)

No 84.6 (82.2–86.9) 84.9 (82.6–87.1) 83.5 (80.8–86.2) 85.7 (83.1–88.2) 83.7 (80.9–86.5) 85.9 (83.1–88.7)

Ethnic/cultural 
background

White 62.9 (60.2–65.6) 63.3 (60.4–66.3) 63.2 (60.1–66.3) 61.5 (58.3–64.7) 61.2 (57.7–64.7) 61.3 (58.1–64.6)

South Asian 6.8 (5.0–8.5) 7.4 (5.4–9.3) 7.3 (5.2–9.4) 6.9 (5.2–8.6) 6.4E (4.5–8.4) 7.5E (5.2–9.8)

East and 
Southeast Asian

6.9 (5.4–8.4) 6.3 (4.8–7.7) 12.1 (9.6–14.6) 11.3 (9.0–13.7) 11.1 (8.7–13.5) 9.6 (7.5–11.8)

Black 5.0E (3.2–6.7) 4.7E (2.9–6.5) 5.4 (3.9–6.9) 6.2E (4.2–8.3) 5.2E (3.5–7.0) 6.1E (4.0–8.1)

Arab and West 
Asian

4.4E (2.7–6.0) 3.6E (2.3–4.8) 2.8E (1.6–4.0) 3.2E (1.9–4.5) 4.4E (2.8–6.1) 5.2E (3.4–6.9)

Latin American 2.2E (1.0–3.4) 1.2E (0.6–1.9) 1.4E (0.7–2.1) 1.6E (0.6–2.6) 3.1E (1.4–4.9) 1.1E (0.4–1.9)

Indigenous 5.9 (4.6–7.3) 5.3 (4.3–6.4) 5.6 (4.3–7.0) 6.5 (5.0–7.9) 5.1 (4.0–6.2) 7.0 (5.3–8.7)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval.

E Estimate should be interpreted with caution due to high sampling variability (coefficient of variation between 15.0 and 35.0).

quintiles Q3 (8.2 vs. 8.7), Q4 (8.2 vs. 8.8) 
and Q5 (8.0 vs. 8.9); females living in 
British Columbia (8.1 vs. 8.8), the Atlantic 
provinces (8.4 vs. 8.8) and Ontario (8.1 
vs. 8.6); females living in a population 
centre (8.2 vs. 8.7); nonimmigrant females 
(8.2 vs. 8.7); and females who identified 
as White (8.1 vs. 8.6).

Discussion

This study examined the sex-specific prev-
alence of high SRMH and mean LS in 
Canadian youth across various sociode-
mographic characteristics in 2017, 2019 
and 2021. Consistent with national data,6 
our findings show that prevalence of high 
SRMH and mean LS estimates were sig-
nificantly lower among female youth dur-
ing the COVID-19 pandemic compared to 

before. This overall decrease was not seen 
among male youth. However, there were 
distinctions in the results after disaggrega-
tion. This highlights the importance of (1) 
incorporating a sex-specific lens, (2) dis-
aggregating the data when possible and 
(3) exploring different PMH outcomes to 
better capture the nuanced and potential 
differential impact of the pandemic on dif-
ferent facets of youths’ PMH. Interestingly, 
there was no significant change in the two 
PMH outcomes in 2019 compared to 2017 
for either male or female youth overall 
and across all sociodemographic charac-
teristics. This provides additional evidence 
for the wider negative impact of the 
COVID-19 pandemic on youth PMH. 
Ongoing surveillance is needed to assess 
whether PMH outcomes return to prepan-
demic levels.

Among females, there were significant 
decreases in the prevalence of high SRMH 
and mean LS across the majority of 
sociodemographic characteristics. After 
quantifying the decrease, it was apparent 
that some populations experienced a larger 
decrease in PMH than others. For exam-
ple, the largest decrease in prevalence of 
high SRMH was seen among females liv-
ing in British Columbia and the largest 
decrease in mean LS was among females 
in the highest income quintile. Among 
males, the only significant decreases in 
prevalence of high SRMH were seen 
among those living in Quebec and nonim-
migrants. Targeted mental health promo-
tion activities within these populations 
may be beneficial. Since this study was 
descriptive in nature, we cannot identify 
the reasons for the observed decreases. 
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TABLE 2 
Sex-specific prevalence estimates of high self-rated mental health among youth aged 12 to 17,  

disaggregated by sociodemographic characteristic, CCHS 2017, 2019 and 2021 

Variables

High self-rated mental health

Males Females

% (95% CI) % (95% CI)

2017 2019 2021 2017 2019 2021

Overall 79.4 (76.9–81.9) 78.0 (75.0–81.0) 71.8 (68.4–75.2) 72.3a (69.3–75.2) 66.4a (63.0–69.8) 52.3a (48.4–56.3)

Household 
income quintile 
adequacy

Q1 (lowest; ref.) 76.4 (70.4–82.3) 80.2 (74.0–86.5) 66.8 (58.8–74.8) 71.6 (65.2–78.1) 68.5 (61.3–75.7) 55.6 (48.0–63.1)

Q2 81.9 (77.0–86.8) 73.9 (67.0–80.8) 71.4 (62.7–80.1) 75.4 (69.7–81.1) 67.3 (60.0–74.6) 50.5a (41.3–59.6)

Q3 73.8 (67.7–79.8) 75.9 (69.6–82.3) 71.4 (64.4–78.4) 72.3 (66.3–78.2) 62.0 (54.4–69.7) 53.2a (43.7–62.7)

Q4 82.0 (76.8–87.2) 82.0 (75.7–88.4) 74.0 (66.8–81.2) 69.7 (62.9–76.5) 63.3a (56.1–70.5) 52.7a (44.3–61.1)

Q5 (highest) 83.9 (77.8–89.9) 78.8 (72.1–85.6) 77.8 (70.2–85.5) 71.2 (62.7–79.7) 74.5 (67.6–81.3) 51.0a (42.4–59.7)

Region

British Columbia 80.9 (74.7–87.1) 75.7 (68.5–82.8) 76.9 (69.7–84.1) 72.8 (66.3–79.3) 71.4 (63.6–79.1) 39.9a,b (31.0–48.9)

Prairies 81.8 (77.2–86.4) 75.1 (68.7–81.5) 72.7 (66.3–79.1) 73.1 (67.9–78.3) 64.8 (58.1–71.4) 53.2a (45.9–60.4)

Ontario 79.0 (74.3–83.7) 76.1 (70.4–81.7) 71.3 (64.9–77.8) 68.8 (63.1–74.4) 64.0 (57.6–70.4) 52.1a (44.7–59.4)

Quebec (ref.) 78.6 (73.5–83.6) 84.6 (80.5–88.7) 69.2 (62.0–76.4) 76.7 (71.4–81.9) 69.9a (64.2–75.6) 58.5 (51.1–65.8)

Atlantic 73.5 (66.9–80.2) 81.7 (76.1–87.3) 70.6 (62.3–78.9) 75.6 (69.6–81.6) 65.1a (57.3–73.0) 55.4 (45.9–64.8)

Place of 
residence

Population centre 79.7 (76.8–82.6) 77.5 (74.0–81.1) 70.6 (66.6–74.7) 72.0a (68.6–75.4) 65.2a (61.2–69.1) 52.0a (47.5–56.5)

Rural (ref.) 78.1 (73.3–82.9) 79.9 (75.5–84.3) 76.6 (71.8–81.3) 73.5 (68.6–78.5) 72.2 (66.8–77.6) 54.5a (47.5–61.4)

Immigration 
status

Yes 80.9 (74.0–87.8) 77.9 (70.2–85.6) 82.2b (74.4–90.0) 72.3 (63.9–80.7) 76.4 (68.6–84.2) 52.2a (41.6–62.8)

No (ref.) 79.1 (76.4–81.8) 78.2 (75.1–81.3) 69.8 (66.1–73.5) 72.3a (69.2–75.3) 64.7a (61.1–68.3) 52.4a (48.3–56.5)

Ethnic/cultural 
background

White (ref.) 78.8 (75.6–82.0) 77.0 (73.4–80.6) 72.3 (68.0–76.5) 72.2 (68.7–75.6) 66.5a (62.5–70.5) 49.7a (45.1–54.4)

South Asian 82.6 (72.0–93.3) 95.5 (91.3–99.8) 83.7 (72.3–95.1) 67.4 (53.4–81.5) 85.0 (76.2–93.8) 68.0 (52.0–84.0)

East and 
Southeast Asian

75.5 (65.8–85.1) 74.2 (63.7–84.7) 66.5 (54.7–78.2) 72.8 (61.9–83.6) 68.5 (56.8–80.2) 49.7 (35.3–64.0)

Black 91.0 (81.5–100.5) 82.8 (69.0–96.5) 85.4 (73.7–97.1) 87.5 (76.9–98.1) 67.0 (49.4–84.7) 59.5E (41.1–77.9)

Arab and West 
Asian 

89.2 (78.3–100.0) 77.5 (57.2–97.9) 76.6 (58.7–94.6) 64.1E (43.6–84.5) 79.5 (64.9–94.1) 58.3 (41.8–74.8)

Latin American 74.9E (51.9–97.9) 85.9 (70.5–101.4) F 95.2 (85.5–104.8) 64.3E (33.7–94.9) 57.5E (19.8–95.2)

Indigenous 80.2 (72.5–87.9) 68.7 (56.7–80.7) 59.1 (46.7–71.6) 65.3 (55.1–75.5) 45.3b (33.6–57.0) 44.5 (31.8–57.3)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval; ref., reference group.

a Significantly different compared to males at p < 0.004.
b Significantly different compared to reference group at p < 0.004.
E Estimate should be interpreted with caution due to high sampling variability (coefficient of variation between 15.0 and 35.0).

F  Estimate does not meet Statistics Canada’s quality standard for this statistical program, and should not be published (coefficient of variation above 35.0).

From 2019 to 2021, significant decreases in 
prevalence of high SRMH and mean LS 
were primarily observed among female 
youth. In addition, overall and across the 
majority of sociodemographic groups, 
female youth tended to report significantly 
lower PMH than male youth. These find-
ings add to the extensive body of evidence 
reporting sex and gender disparities in 
mental health among youth. 

While sex disparities in PMH had been 
documented among youth before the 
COVID-19 pandemic,26-28 our findings sug-
gest that these inequalities may have 
increased during the pandemic, thus 
widening the gender gap.29-31 Possible 

explanations for this have been previously 
published. For example, as social support 
is a protective factor for PMH,6 particu-
larly for women younger than 24 years,32 
some COVID-19 restrictions such as online 
school and physical distancing could have 
impacted female youths’ ability to get the 
social support they needed,29,30 which in 
turn may have had an impact on their 
well-being. 

Other hypotheses include increased demands 
placed on females versus males as well as 
females’ higher levels of anxiety, depres-
sion and sadness, changes in sleep pat-
terns, reduced opportunities to meet with 
friends and lower sense of control over 

their lives.30,33,34 Future studies examining 
sex-specific associations between risk or 
protective factors and PMH are needed to 
better understand these disparities in the 
Canadian youth and to tailor targeted pub-
lic health prevention efforts accordingly.

Unexpectedly, other than among White 
female youth and nonimmigrants, no 
other significant changes in PMH were 
seen across the sociodemographic groups. 
We suspect that this may be due to smaller 
sample sizes, which could have reduced 
the power to detect differences. However, 
our findings did show Indigenous youth 
as having the lowest prevalence of high 
SRMH. This is concerning and highlights 
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TABLE 3 
Sex-specific mean life satisfaction estimates among youth aged 12 to 17, disaggregated  

by sociodemographic characteristics, CCHS 2017, 2019 and 2021  

Variables

Mean life satisfaction

Males Females

Mean (95% CI) Mean (95% CI)

2017 2019 2021 2017 2019 2021

Overall 8.8 (8.7–8.8) 8.7 (8.6–8.8) 8.7 (8.6–8.8) 8.7 (8.6–8.8) 8.7 (8.6–8.7) 8.2a (8.1–8.4)

Household 
income 
quintile 
adequacy

Q1 (lowest; ref.) 8.9 (8.7–9.1) 8.8 (8.6–9.0) 8.6 (8.4–8.8) 8.8 (8.6 –9.0) 8.4 (8.2–8.7) 8.3 (8.0–8.5)

Q2 8.7 (8.6–8.9) 8.7 (8.5–8.9) 8.8 (8.6–9.0) 8.7 (8.5–8.9) 8.6 (8.4–8.8) 8.4 (8.2–8.7)

Q3 8.5b (8.3–8.7) 8.6 (8.4–8.8) 8.7 (8.5–8.9) 8.8 (8.6–8.9) 8.7 (8.5–8.9) 8.2a (7.9–8.4)

Q4 8.8 (8.6–8.9) 8.8 (8.6–9.0) 8.5 (8.3–8.8) 8.5 (8.3–8.7) 8.8b (8.7–9.0) 8.2 (7.9–8.5)

Q5 (highest) 8.8 (8.7–9.0) 8.8 (8.7–9.0) 8.7 (8.5–8.9) 8.6 (8.4–8.9) 8.9b (8.7–9.1) 8.0a (7.7–8.3)

Region

British Columbia 8.8 (8.5–9.0) 8.7 (8.4–8.9) 8.7 (8.5–8.9) 8.8 (8.6–8.9) 8.8 (8.5–9.0) 8.1a (7.9–8.3)

Prairies 8.8 (8.7–8.9) 8.7 (8.5–8.8) 8.7 (8.5–8.9) 8.8 (8.6–9.0) 8.6 (8.5–8.8) 8.3 (8.1–8.5)

Ontario 8.7 (8.6–8.9) 8.7 (8.5–8.8) 8.7 (8.5–8.8) 8.6 (8.4–8.7) 8.6 (8.5–8.8) 8.1a (7.9–8.3)

Quebec (ref.) 8.8 (8.6–8.9) 8.9 (8.8–9.0) 8.6 (8.4–8.8) 8.7 (8.5–8.9) 8.6a (8.5–8.8) 8.4 (8.1–8.7)

Atlantic 8.7 (8.5–8.8) 8.9 (8.7–9.0) 8.8 (8.6–9.0) 8.8 (8.6–8.9) 8.8 (8.6–9.0) 8.4 (8.1–8.6)

Place of 
residence

Population centre 8.7 (8.7–8.8) 8.7 (8.6–8.8) 8.6 (8.5–8.7) 8.7 (8.6–8.8) 8.7 (8.6–8.8) 8.2a (8.1–8.3)

Rural (ref.) 8.8 (8.7–8.9) 8.9 (8.8–9.1) 8.8 (8.7–9.0) 8.7 (8.6–8.8) 8.6 (8.5–8.8) 8.3a (8.1–8.6)

Immigration 
status

Yes 8.9 (8.7–9.0) 8.8 (8.7–9.0) 8.7 (8.5–9.0) 8.6 (8.3–8.9) 8.6 (8.3–8.9) 8.5 (8.1–8.8)

No (ref.) 8.7 (8.7–8.8) 8.7 (8.6–8.8) 8.6 (8.5–8.7) 8.7 (8.6–8.8) 8.7 (8.6–8.8) 8.2a (8.1–8.3)

Ethnic/cultural 
group

White (ref.) 8.7 (8.7–8.8) 8.7 (8.6–8.8) 8.6 (8.5–8.7) 8.7 (8.6–8.8) 8.6 (8.5–8.7) 8.1a (8.0–8.3)

South Asian 8.7 (8.4–9.0) 9.0 (8.7–9.2) 9.0 (8.7–9.3) 8.7 (8.2–9.2) 9.1b (8.8–9.4) 8.9b (8.5–9.3)

East and Southeast 
Asian

8.6 (8.4–8.9) 8.5 (8.2–8.8) 8.3 (7.8–8.7) 8.9 (8.7–9.2) 8.8 (8.5–9.1) 8.3 (8.0–8.6)

Black 9.2 (8.7–9.6) 9.1 (8.8–9.4) 9.0 (8.7–9.4) 8.4 (7.7–9.0) 8.6 (8.1–9.1) 8.1 (7.5–8.7)

Arab and West 
Asian 

8.8 (8.4–9.1) 8.9 (8.5–9.4) 8.6 (8.1–9.1) 8.4 (7.9–8.9) 9.1 (8.7–9.5) 9.0b (8.6–9.4)

Latin American 8.9 (8.1–9.7) 8.9 (8.3–9.5) 8.8 (8.1–9.6) 9.0 (8.2–9.7) 8.6 (8.0–9.3) 7.2 (5.8–8.7)

Indigenous 8.7 (8.5–8.9) 8.5 (8.1–8.8) 8.8 (8.5–9.0) 8.8 (8.4–9.1) 8.1 (7.6–8.5) 7.8a (7.4–8.2)

Abbreviations: CCHS, Canadian Community Health Survey; CI, confidence interval; ref., reference group.

a Significantly different compared to males at p < 0.004.

b Significantly different compared to reference group at p < 0.004.

the need to find culturally appropriate 
ways to enhance PMH among Indigenous 
youth.35 There may be macro-level factors, 
such as race-based discrimination and 
harassment, that could explain these find-
ings. Indeed, national data from 2020 
demonstrate that around half of people 
who identified as Indigenous reported an 
increase in discrimination since the start 
of the COVID-19 pandemic.36 

The sex-specific results in our study are 
more nuanced. For example, in 2021, aver-
age LS was significantly lower among 
Indigenous female youth than Indigenous 
male youth. Factors such as concerns 
about the impact of stay-at-home orders 
and concerns about the impact of COVID-
19 restrictions on family stress and 

violence and a lower reported sense of 
safety in the neighbourhood could have 
impacted the PMH of female Indigenous 
youth.37 Given that violence, neighbour-
hood safety and discrimination are risk 
factors for PMH,5,6 future studies examin-
ing these in more depth along with inter-
sectional identities are needed to form a 
more comprehensive understanding of PMH 
among youth. 

Strengths and limitations

This study had some noteworthy strengths, 
including the large sample size in all three 
years and the national representativeness. 
This is also the first Canadian study quan-
tifying changes (from 2017 to 2019 and 
2019 to 2021) in two PMH outcomes among 

male and female youth, with an intersec-
tional lens. 

However, there are also some limitations 
to highlight. As the surveys analyzed were 
cross-sectional and independent from one 
another, any changes observed across the 
three years represent changes at the 
national level and not at the individual 
level. The descriptive nature of the analy-
sis did not allow for identification of fac-
tors that contributed to any changes in 
PMH over time. Furthermore, estimates 
for certain groups could not be released, 
or were limited, due to insufficient sample 
sizes. Finally, all of the data in the analy-
sis were self-reported and are therefore 
subject to reporting and social desirability 
bias. 
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TABLE 4 
Absolute change for sex-specific prevalence estimates of high self-rated mental health and mean life satisfaction estimates  

among youth aged 12 to 17, disaggregated by sociodemographic characteristics, CCHS 2017, 2019 and 2021  

High self-rated mental health Mean life satisfaction

Males Females Males Females

2019 vs.  
2017

2021 vs.  
2019

2019 vs.  
2017

2021 vs.  
2019

2019 vs.  
2017

2021 vs. 
2019

2019 vs.  
2017

2021 vs.  
2019

Overall −1.4 −6.2 −5.9 −14.1a −0.1 0.0 0.0 −0.5a

Household 
income 
quintile 
adequacy

Q1 (lowest) +3.8 −13.4 −3.1 −12.9 −0.1 −0.2 −0.4 −0.1

Q2 −8.0 −2.5 −8.1 −16.8 0.0 +0.1 −0.1 −0.2

Q3 +2.1 −4.5 −10.3 −8.8 +0.1 +0.1 −0.1 −0.5a

Q4 0.0 −8.0 −6.4 −10.6 0.0 −0.3 +0.3 −0.6a

Q5 (highest) −5.1 −1.0 +3.3 −23.5a 0.0 −0.1 +0.3 −0.9a

Region

British Columbia −5.2 +1.2 −1.4 −31.5a −0.1 0.0 0.0 −0.7a

Prairies −6.7 −2.4 −8.3 −11.6 −0.1 0.0 −0.2 −0.3

Ontario −2.9 −4.8 −4.8 −11.9 0.0 0.0 0.0 −0.5a

Quebec +6.0 −15.4a −6.8 −11.4 +0.1 −0.3 −0.1 −0.2

Atlantic +8.2 −11.1 −10.5 −9.7 +0.2 −0.1 0.0 −0.4a

Place of 
residence

Population centre −2.2 −6.9 −6.8 −13.2a 0.0 −0.1 0.0 −0.5a

Rural +1.8 −3.3 −1.3 −17.7a +0.1 −0.1 −0.1 −0.3

Immigration 
status

Yes −3.0 +4.3 +4.1 −24.2a −0.1 −0.1 0.0 −0.1

No −0.9 −8.4a −7.6a −12.3a 0.0 −0.1 0.0 −0.5a

Ethnic/
cultural group

White −1.8 −4.7 −5.7 −16.8a 0.0 −0.1 −0.1 −0.5a

South Asian +12.9 −11.8 +17.6 −17.0 +0.3 0.0 +0.4 −0.2

East and Southeast 
Asian

−1.3 −7.7 −4.3 −18.8 −0.1 −0.2 −0.1 −0.5

Black −8.2 +2.6 −20.5 −7.5 −0.1 −0.1 +0.2 −0.5

Arab and West Asian −11.7 −0.9 +15.4 −21.2 +0.1 −0.3 +0.7 −0.1

Latin American +11.0 N/A −30.9 −6.8 0.0 −0.1 −0.4 −1.4

Indigenous −11.5 −9.6 −20.0 −0.8 −0.2 +0.3 −0.7 −0.3

Abbreviation: CCHS, Canadian Community Health Survey.

a Bolded estimates indicate a statistically significant difference based on a formal t test at p < 0.004.

Conclusion

The PMH of female youth in Canada wors
ened during the COVID-19 pandemic. This 
could indicate that existing sex disparities 
in PMH were exacerbated during that time. 
Continued surveillance of sex-specific PMH 
outcomes across various youth subpopu-
lations is needed to help identify groups 
that may benefit from increased resources 
and targeted public health prevention 
strategies. 
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•	 Between 2010 and 2019, a total of 
1035 British Columbians lost their 
lives and another 833 were seri-
ously injured due to firearms.

•	 Intentional self-harm made up 
46.4% of all firearm injuries and 
deaths in British Columbia.

•	 The highest rates were among men 
aged 15 to 34 years, and individu-
als in rural and remote areas of 
British Columbia.

•	 Neighbourhoods with less diverse 
populations, greater situational vul
nerability and higher economic 
dependency had higher rates of 
serious or fatal firearm injuries.

•	 Findings highlight the need for 
addressing firearm-related injuries 
at the root causes, through suicide 
prevention and poverty reduction, 
and promoting employment and 
education.
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Abstract

Introduction: Firearm-related injuries (FRI) are an important public health issue in 
Canada. This study aims to determine the incidence of FRI in British Columbia (BC) 
and examine the distribution according to demographics, intent, urban–rural residence 
and neighbourhood deprivation. 

Methods: De-identified data on deaths and hospitalizations (2010–2019) were retrieved 
from the BC Vital Statistics and the Discharge Abstract Database obtained from the BC 
Ministry of Health. We implemented the Canadian Index of Multiple Deprivation for the 
dissemination area–level marginalization. 

Results: A total of 1868 fatal and nonfatal FRI were included in our study, of which 
46.4% were due to self-harm. The annual injury rate was 3.93 per 100 000, with the 
highest rates among men aged 15 to 34 years. Rates were highest in rural and remote 
areas, in neighbourhoods with the least diverse ethno-cultural composition, and the 
greatest level of situational vulnerability and economic dependency. We did not observe 
significantly different rates across residential instability quintiles. The marginalization 
pattern for intentional self-harm was similar to the aggregated deprivation profile. While 
assaults were more common in neighbourhoods with higher levels of situational vulner-
ability and more diverse populations, unintentional injuries were more prevalent in 
neighbourhoods with higher levels of situational vulnerability.

Conclusion: This study revealed that the burden of FRI was not evenly distributed 
across demographic determinants, neighbourhood deprivation or urban–rural areas of 
residence throughout BC. We also observed different deprivation profiles across the 
various intents of injury and death. Findings highlight the need for addressing FRI at its 
root causes, by implementing system-level interventions focussed on suicide preven-
tion, poverty reduction, and promoting employment and education.

Keywords: firearms, Canada, socioeconomic factors, rural, suicide, injuries, gunshot, mortality

of 0.68 per 100 000 population.1 When 
comparing firearm-related suicide rates in 
high-income countries with populations 
greater than 10 million, Canada ranks 
third, after the US and Chile.2 At the same 
time, a Canadian study demonstrated that 
assault and unintentional injuries were 
the most common external causes of non-
fatal firearm hospitalizations and emer-
gency department (ED) visits, respectively.3 

Introduction 

Firearm-related injuries (FRI) are a sig
nificant public health issue in Canada. 
According to the Global Burden of Disease 
study, an estimated 875 fatal FRI occurred 
among Canadians in 2019, with the death 
rate being more than three times higher 
than rates in Australia, England and 

Ireland.1 With a disability-adjusted life 
years (DALYs) rate of 108.9 per 100 000 in 
2019, FRI were responsible for 39 789 DALYs 
among Canadians (3854 years of life lost 
and 35 935 years lived with disability).1 

Suicide accounts for more than three-
quarters of all firearm-related deaths in 
Canada, more than double the global rate 
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The rate of firearm-related violent crime 
in Canada began an upward trend in 2014, 
resulting in an increase of 20% in the six-
year period from 2015 to 2020 compared 
to the previous six years. In 2017, an 
increase in homicides in two provinces 
(British Columbia [BC] and Quebec [QC]) 
was responsible for the national increase 
in homicides. The increase in BC occurred 
in both urban and rural areas, which is 
partly explained by increased numbers of 
gang- and firearm-related homicides.4 The 
rise in firearm-related homicides in BC 
was due to increases in Vancouver (+7 
victims), Abbotsford-Mission (+4) and 
non-CMAs* (+10); the increase in QC 
was the result of the January 2017 mass 
shooting at a Québec City mosque (+6).4    

In 2020, notable increases in rates of fire-
arm-related violent crime were observed 
in some Canadian jurisdictions, including 
southern rural BC, where the rate increased 
by 34%.6 The estimated annual cost of 
violent firearm crime in BC amounts to 
$294.4 million, with human costs (includ-
ing health care, productivity and value of 
statistical life) making up 64% of the 
total, followed by criminal justice system 
and programming costs.7

While there are estimates that some 26% 
of Canadian households own at least one 
firearm, the distribution varies consider-
ably across provinces and territories.8 
According to the International Crime 
Victim Survey conducted in 1996, the 
majority of Canadian households that 
owned firearms possessed at least one 
long gun; while BC residents reported 
owning handguns more often than other 
Canadians (16% of gun owners).9 Another 
study on the regional variations in meth-
ods of self-protection by Canadians between 
1999 and 2004 revealed that British 
Columbians were two times more likely to 
own guns for protection and 10% more 
likely to carry weapons compared to resi-
dents of Ontario (ON).10 That study also 
demonstrated that Canadians living in 
rural areas were 2.3 times more likely to 
own guns, but had lower levels of weapon 
carrying, suggesting that living in rural 
areas might be influenced by a culture of 
firearm ownership used for hunting, pro-
tection against wild animals, self-defense 
against criminals and for entertainment. 10

Previous studies have demonstrated that 
neighbourhood deprivation is one of the 

key determinants of the incidence and 
severity of injuries, including FRI. For 
instance, a population-based study in ON 
demonstrated that young men living in 
the lowest-income urban neighbourhoods 
were overrepresented in nonfatal assault 
FRI.11 A study of the neighbourhood socio-
economic status of serious injuries in 
Greater Vancouver, BC, demonstrated 
higher rates of severe injury in areas with 
high social and material deprivation, with 
social deprivation explaining slightly more 
variation in the injury rates than material 
deprivation.12 The urban–rural divide has 
also been recognized as a determinant of 
the rate, type and outcome of FRI—due to 
the differences in the availability of fire-
arms and access to advanced prehospital 
and hospital trauma care.13,14 

Despite the notable burden and costs, the 
epidemiology of FRI and the distribution 
across deprivation levels and the urban–
rural spectrum have not been thoroughly 
examined in BC. Knowledge of the deter-
minants and patterns of FRI are essential 
to shape policies and practices in an effort 
to decrease the burden. Furthermore, 
much of the epidemiological literature on 
FRI draws on US studies. Thus, providing 
evidence on the Canadian context would 
be beneficial for prevention and policy 
making. The purpose of this study is to 
estimate the incidence rate of firearm-
related serious injuries and deaths among 
residents of BC, and to examine the rates 
across the neighbourhood deprivation 
spectrum and urban–rural area of resi-
dence. The objectives of this study are to 
determine (1) the crude and standardized 
rates of FRI in BC; (2) the temporal trend 
overall and according to intent across the 
study period; and (3) the distribution of 
FRI according to sex, age group, intent, 
firearm type, urban–rural area of resi-
dence and neighbourhood deprivation.

Methods 

Ethics approval

Ethics approval was granted by The 
University of British Columbia’s Children’s 
and Women’s Research Ethics Board, 
#H22-03453.

Data source and analysis

Following ethics approval, de-identified data 
on firearm-related deaths of BC residents 

between the 2010 and 2019 calendar years 
were retrieved from the BC Vital Statistics 
obtained from the BC Ministry of Health, 
through a data sharing agreement with 
the BC Injury Research and Prevention 
Unit (BCIRPU; data pulled Aug 2022). 
De-identified firearm-related hospitalization 
data were obtained from the Discharge 
Abstract Database (DAD) obtained from 
the BC Ministry of Health, retrieved 
through the BCIRPU, and the records per-
taining to in-hospital deaths (n  =  51) 
were removed to avoid the double-
counting of fatalities. DAD is a national 
database, managed by the Canadian 
Institute for Health Information (CIHI), 
which contains administrative, demographic 
and clinical information on hospital sepa-
rations (also called discharges) from all 
Canadian provinces and territories, except 
QC.

The main outcome variable in this study 
was a fatal or nonfatal injury secondary to 
firearms during the study period, as iden-
tified using the 10th revision of the 
International Statistical Classification of 
Diseases and Related Health Problems, 
Canadian Modification (ICD-10-CA) codes, 
and examined as counts, proportions and 
rates per 100 000 population. The explan-
atory variables included sex, age group, 
intent (assault, intentional self-harm, unin
tentional, legal intervention and undeter-
mined), firearm type (rifle, shotgun and 
larger firearm; handgun; BB gun; airgun; 
other specified; and unspecified firearm), 
neighbourhood deprivation quintile and 
urban–rural area of residence. 

We used the Canadian Index of Multiple 
Deprivation (CIMD), which can be used 
as a proxy for individual-level deprivation 
and marginalization.15 This geography-
based index has been developed by 
Statistics Canada based on 2016 census 
microdata at the dissemination area (DA) 
level, the smallest standard geographical 
area for which all census data are dissemi-
nated. CIMD allows for an in-depth under-
standing of area-level inequality using 
quintiles across four dimensions: ethno-
cultural composition, situational vulnera-
bility, economic dependency and residential 
instability. For each of the dimensions, the 
first quintile represents the least deprived 
area and the fifth quintile represents the 
most deprived. For the ethno-cultural 
composition, quintiles 1 and 5 represent 

* A CMA (census metropolitan area) is an area consisting or one of more adjacent neighbouring municipalities around a large urban area known as the urban core. A CMA must have a total 
population of at least 100 000 of which 50 000 or more live in the urban core. A non-CMA refers to a geographical region that does not meet the criteria of a CMA.5
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neighbourhoods with the least and most 
diverse population, respectively. In addi-
tion to the national level, three provincial 
and two regional CIMD indexes are avail-
able.15 The BC-specific index was linked to 
the administrative data, using DA as the 
common identifier. 

Firearm-related injury incidence rates per 
100 000 population across the 10-year 
study period were calculated by summing 
the total number of fatal and nonfatal 
injuries and dividing it by the BC popula-
tion for the same time period. Age- and 
sex-standardized, population-based, annual 
incidence rate of firearm-related injuries 
in BC were calculated using the 2016 
Census of Population as the standard pop-
ulation, to enable comparison with other 
provinces. Ninety-five percent confidence 
intervals (CIs) for rates were developed at 
each quintile across dimensions of the 
CIMD using the Wilson score interval.16 
Simple linear regression was implemented 
to investigate the temporal trends overall, 
and according to intent. 

The urban–rural area of residence was 
classified according to the seven-tier 
Community Health Service Area (CHSA) 
urban–rural categories (metropolitan, large 
urban, medium urban, small urban, rural 
hub, rural and remote), based on the 2016 
census.17 Health services in BC are deliv-
ered within five administrative health 
boundaries (known as health authorities), 
made up of 89 local health areas. Nested 
within local health areas, there are 218 
CHSAs and 7208 DAs. For the purpose of 
this study, the DA of the area of residence 
was used to identify the CHSA urban–
rural category, and injury rates were cal-
culated for each category. Frequencies for 
rural and remote areas were further aggre-
gated to facilitate comparison, as similar 
rates were observed in these two categories. 

Case fatality rate (CFR) was calculated as 
the proportion of fatal injuries due to fire-
arms, divided by the total number of fire-
arm-related injuries, stratified by the main 
study variables and reported as percentages. 

Data analysis was conducted using SPSS 
Statistics version 26 (IBM Corp., Armonk, 
NY, US) and the chi-square test was used 
to examine differences between the distri-
bution of intent and urban–rural area as 
well as between the CFR and urban–rural 
area, with the significance level of α ≤ 0.05.

Results

A total of 1868 BC residents sustained 
firearm-related injuries during the study 
period (55.4% fatal), an annual incidence 
rate of 3.93 per 100 000 and an age- and 
sex-standardized rate of 3.90 per 100 000 
population. The annual death rate by fire-
arms was 2.18, with a standardized rate of 
2.11 per 100 000 population. 

The mean (SD) age in years of included 
individuals was 43.4 (19.3); 34.7  (14.1) 
among nonfatal and 50.0  (20.0) among 
fatal cases. Injuries from intentional self-
harm accounted for 46.4% of FRI, fol-
lowed by assault injuries (29.2%) and 
unintentional injuries (19.1%). Distribu
tion of the frequency and rates of firearm 
injuries according to demographics, intent 
and urban–rural area of residence is 

provided in Table 1. The majority of 
injured individuals were male (91.8%). 
Females accounted for 13.0% of assaults 
and 13.6% of injuries with undetermined 
intent (vs. 9.3% of unintentional and 
4.6% of intentional self-harm injuries). 

There were no significant temporal trends 
in rates over the course of the study 
period, either overall or according to 
intent (Figure 1).

The highest rates of FRI (including all 
intents) were among those aged 15 to 24 
and 25 to 34 years: 5.69 (95% CI: 5.11–
6.33) and 6.20 (95% CI: 5.63–6.83), 
respectively (Table 1). The highest rates of 
unintentional injury and assault FRI were 
observed in these two age groups, while 
individuals aged 75 years and older had 
the greatest intentional self-harm rates by 

TABLE 1 
Frequency and rates of firearm injuries according to demographics, intent  

and urban–rural area of residence, British Columbia, 2010 to 2019

Characteristic Categories n (%)  Ratea (95% CI) CFR (%)

Sex
Male 1714 (91.8) 7.28 (6.95–7.63) 56.0

Female 154 (8.2) 0.64 (0.55–0.75) 48.7

Age group (years)

Under 15 23 (1.2) 0.33 (0.22–0.50) 21.7

15–24 338 (18.1) 5.69 (5.11–6.33) 37.9

25–34 410 (21.9) 6.20 (5.63–6.83) 37.6

35–44 267 (14.3) 4.24 (3.76–4.78) 44.6

45–54 275 (14.7) 3.91 (3.47–4.39) 57.5

55–64 245 (13.1) 3.68 (3.25–4.17) 77.6

65–74 162 (8.7) 3.57 (3.06–4.16) 87.0

75–84 105 (5.6) 4.34 (3.59–5.25) 95.2

≥ 85 43 (2.3) 4.11 (3.05–5.54) 93.0

Intent

Assault 545 (29.2) 1.15 (1.06–1.35) 36.1

Intentional self-harm 867 (46.4) 1.83 (1.71–1.95) 92.7

Unintentional 356 (19.1) 0.75 (0.68–0.83) 4.8

Legal intervention 41 (2.2) 0.09 (0.06–1.17) 24.4

Undetermined 59 (3.2) 0.12 (0.09–1.60) 11.9

Urban–rural

Metropolitan 590 (31.6) 2.59 (2.39–2.80) 41.2

Large urban 162 (8.7) 2.55 (2.19–2.97) 51.9

Medium urban 352 (18.8) 5.44 (4.90–6.04) 52.6

Small urban 168 (9.0) 5.07 (4.36–5.89) 61.3

Rural hub 107 (5.7) 4.86 (4.02–5.87) 69.2

Rural 398 (21.3) 8.01 (7.27–8.84) 72.4

Remote 27 (1.4) 7.84 (5.39–10.79) 74.1

Missing 64 (3.4) NA 59.4

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health.

Abbreviations: BC, British Columbia; CFR, case fatality rate; NA, not available.

Note: Percentages represent relative frequencies in column; N = 1868.

a Rate per 100 000. 
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firearms (Figure 2). The highest age- and 
sex-specific FRI rates were observed among 
men aged 15 to 24 and 25 to 34 years: 
11.22 (9.77–12.29) and 11.16 (10.08–12.36) 
per 100 000 population, respectively (data 
not shown).

The highest rates of FRI were observed in 
rural and remote areas (8.00 per 100 000, 
95% CI: 7.44–9.00), accounting for 22.7% 
of FRI. The highest CFR was also observed 
in rural and remote areas, where 72.5% of 
FRIs were fatal, followed by 69.2% in 
rural hub; the lowest CFR was 41.2% in 
metropolitan areas (χ2 = 110.8; p < 0.001; 
df = 5; Table 1).

Assaults and unintentional injuries were 
overrepresented in metropolitan areas 
(50.1% and 41.9%, respectively), while 
34.3% of firearm-related intentional self-
harm occurred in rural and remote areas 
(χ2 = 236.9; p < 0.001; df = 20; Table 2).

Almost 21% of FRI were caused by rifles, 
shotguns or larger firearms; 10.9% by 

handguns; and 2.4% by nonpowdered 
guns (i.e. BB and airguns). The remainder 
were caused by “other” firearms (25.5%) 
or the type of firearm was missing 
(40.7%). Rifles, shotguns or larger fire-
arms were involved in more than a quar-
ter of intentional self-harm cases, but in 
fewer instances of unintentional injuries 
and assaults (17.7% and 12.7%, respec-
tively). Examining the firearm type across 
the urban–rural area of residence showed 
that FRI from rifles, shotguns or larger 
firearms were more common in small 
urban areas (33.9%), followed by rural 
hub (29.9%) and rural and remote areas 
(28.2%). In contrast, FRI from handguns 
were more frequent in large urban areas 
(15.4%), followed by metropolitan areas 
(12.7%). Stratifying by both intent and 
urban–rural area of residence further 
demonstrated that rifles, shotguns or 
larger firearms were involved in 36.3% of 
intentional self-harm cases that occurred 
in small urban areas, in 35.3% of uninten-
tional FRI in rural hubs and 30.0% of 
assaults in rural hubs.

A nonhomogenous distribution of FRI 
across the four dimensions of CIMD was 
observed, in which rates were greatest in 
neighbourhoods with the least diverse ethno-
cultural composition and in neighbour-
hoods with the most deprived situational 
vulnerability and economic dependency. 
Rates were not significantly different across 
quintiles of residential instability. Strat
ification by intent further revealed that the 
disparity in rates among the ethno-cul-
tural composition quintiles was mainly 
driven by differences in rates of inten-
tional self-harm, although higher FRI rates 
in the fifth quintile of situational vulnera-
bility were observed for intentional self-
harm, assault and unintentional injuries 
(Figure 3, A–D). 

FRI due to intentional self-harm were 
more common in neighbourhoods with 
less diverse populations (37.5% in quin-
tile 1 of ethno-cultural composition), and 
in higher levels of economic dependency 
and situational vulnerability (30.0% and 
27.8% in quintile 5 of the corresponding 

FIGURE 1 
Rates of firearm-related injuries by year and intent, British Columbia, 2010 to 2019

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health.

Abbreviation: BC, British Columbia.

a “Other intents” include legal intervention and undetermined intent.
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FIGURE 2 
Rates of firearm-related injuries by age group and intent, British Columbia, 2010 to 2019

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. 

Abbreviation: BC, British Columbia.

Note: Rates pertaining to n < 5 are not shown due to data sharing policy.

a “Other intents” include legal intervention and undetermined intent.
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dimensions, respectively). Assault-related 
FRI were predominant in neighbourhoods 
with more diverse populations (34.1% in 
quintile 5), and in higher levels of situa-
tional vulnerability (28.8% in quintile 5). 
Unintentional FRI were more common in 
neighbourhoods with higher levels of situ-
ational vulnerability (28.4% in quintile 5; 
Table 3).

Discussion

This study revealed that the burden of 
serious firearm injuries and deaths was 
not evenly distributed across demographic 
determinants, neighbourhood deprivation 
and urban–rural areas of residence through
out BC. The annual rate of FRI leading to 
death or hospitalization in BC between 
2010 and 2019 was 3.93 per 100 000 popu-
lation (age- and sex-adjusted rate: 3.90 
per 100 000 population), which was simi-
lar to the standardized rate in ON (3.54 
per 100 000 population), but lower than in 

Nova Scotia (NS; 4.44 per 100 000 popula-
tion).11,13 Toigo et al.3 examined FRI rates 
in Canada using three administrative data-
bases capturing deaths, hospitalizations 
and ED visits and found significant differ-
ences across provinces and territories, 
which can be partially attributed to 
urban–rural differences in firearm owner-
ship. According to these researchers, the 
rates of firearm-related death and hospi-
talization in Canada—excluding hospital-
izations in QC—were 2.13 and 2.22 per 
100  000 population, respectively, for the 
study period (2016–2020). More than 
three-quarters of firearm-related hospital-
izations occurred in the three provinces of 
ON, Alberta (AB) and BC, while two-
thirds of firearm-related deaths occurred 
in ON, QC and AB.3 

Consistent with previous reports, the rate 
of FRI was highest in 2017 (4.51 per 
100 000).4 Nevertheless, no significant 
trends were detected across the study 

period, either overall or stratified by 
intent. The overall CFR in our study was 
55.4%; however, CFRs were higher in 
rural and remote areas and higher in older 
age groups. The overall CFR in this study 
was higher than that reported by Gomez 
et al. in ON, and may be related to the 
lower proportion of self-harm injuries in 
their study compared to the BC setting.11 
Another reason for the lower CFR in 
Gomez et al. might be that the investiga-
tors also included FRI visits at ED, lower-
ing the aggregate injury severities.11 In 
comparison, Karkada et al. reported major 
trauma patients in NS who sustained FRI, 
with a CFR of 72%, where 64.9% of the 
FRI were related to intentional self-harm.13 

British Columbians over the age of 
75  years had the highest rate of firearm-
related self-harm injuries (3.98 per 100 000 
population). The Canadian literature has 
highlighted that the proportion of firearm-
related suicide deaths (of all suicide 
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TABLE 2 
Demographic characteristics and urban–rural area of residence of firearm-related  

injuries stratified by intent, British Columbia, 2010 to 2019

Characteristic Categories 

Intent

Assault Intentional self-harm Unintentional Undetermined

n (%)
CFR 
(%)

n (%)
CFR  
(%)

n (%)
CFR  
(%)

n (%)
CFR  
(%)

Sex
Male 474 (87.0) 33.5 827 (95.4) 93.2 33 (9.3) 4.6 51 (86.4) 9.8

Female 71 (13.0) 53.5 40 (4.6) 82.5 323 (90.7) 6.1 8 (13.6) 25.0

Age group  
(years)

Under 15 NS NS 6 (0.7) 66.7 11 (3.1) 9.1 NS NS

15–24 135 (24.8) 34.8 84 (9.7) 85.7 104 (29.2) 6.7 12 (20.3) 8.3

25–34 198 (36.3) 34.8 89 (10.3) 91.0 99 (27.8) 1.0 17 (28.8) 17.6

35–44 92 (16.9) 32.6 96 (11.1) 92.7 63 (17.7) 0.0 6 (10.2) 0.0

45–54 66 (12.1) 37.9 137 (15.8) 89.1 49 (13.8) 4.1 6 (10.2) 0.0

55–64 34 (6.2) 44.1 176 (20.3) 96.6 22 (6.2) 9.1 13 (22) 23.1

≥ 65 16 (2.9) 68.8 279 (32.2) 95.3 8 (2.2) 50.0 NS NS

Urban–rurala

Metropolitan 266 (50.1) 36.1 146 (17.5) 95.2 145 (41.9) 1.4 14 (25.0) 7.1

Large urban 42 (7.9) 35.7 76 (9.1) 88.2 36 (10.4) 2.8 NS NS

Medium urban 110 (20.7) 32.7 160 (19.2) 90.0 66 (19.1) 3.0 11 (19.6) 9.1

Small urban 29 (5.5) 24.1 102 (12.2) 93.1 27 (7.8) 0.0 8 (14.3) 0.0

Rural hub 20 (3.8) 45.0 64 (7.7) 96.9 17 (4.9) 11.8 5 (8.9) 20.0

Rural and remote 64 (12.1) 42.2 286 (34.3) 93.4 55 (15.9) 18.2 15 (26.8) 20.0

Data source: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. 

Abbreviations: BC, British Columbia; CFR, case fatality rate; NS: not shown due to data sharing policy for counts less than 5. 

Note: The cases with legal intervention as the intent are not included in this table, due to small cell counts after stratification; percentages represent relative frequencies within each column. 

a The urban–rural data were missing for 64 individuals (3.4%) and the proportions are valid percentages among the cases not missing data.

deaths) significantly increases with age.18,19 
Several factors may contribute to this, 
including a greater proportion of older 
adults living in rural and remote areas of 
BC, bereavement of a close person, mental 
and physical health conditions and finan-
cial constraints, and thus, targeted inter-
ventions for older adults are warranted 
while using comprehensive approaches.20,21 

This study showed that the highest rate of 
FRI occurred in rural and remote areas, 
mainly driven by suicide among men aged 
over 45 years. Burrows et al. observed 
that the risk of death by firearm suicides 
was 3.4 times higher in rural and remote 
areas of Canada compared to very large 
urban areas, while such a difference was 
not detected for other measures of sui-
cide.22 Being male and living in rural areas 
were among the significant risk factors 
associated with suicide deaths among 
older adults in ON, as shown in another 
study utilizing linked health care adminis-
trative databases.23 While a literature 
review has suggested access to firearms, 
socioeconomic status, limited access to 

mental health services, stigma and social 
isolation as other contributing factors to 
higher firearm-related suicide mortality 
among older males in rural areas,24 addi-
tional research is required to examine this 
disparity across the life course. 

In our study, the information on the fire-
arm type was not available in a consider-
able proportion of records; however, rifles, 
shotguns or larger firearms were noted to 
be involved in 20.6% and handguns in 
10.9% of FRI. Finley et al., who examined 
the contributing factors of firearm-related 
in-hospital mortality in Canadian trauma 
centres, also reported that the firearm type 
was missing in around 50% of cases.25 
Similar to other Canadian studies, rifles, 
shotguns or larger firearms were more 
common in intentional self-harm injuries 
and among residents of small urban, rural 
hub and rural and remote areas. In con-
trast, injuries related to handguns were 
more prevalent in large urban and metro-
politan areas.26 

We observed higher FRI rates among indi-
viduals residing in neighbourhoods within 
the first quintile of ethno-cultural compo-
sition (i.e. areas with lower proportions of 
individuals who self-identify as a visible 
minority,† are foreign-born, have no knowl
edge of either official language or are 
recent immigrants). A population-based 
study of residents of ON aged 24 years 
and younger demonstrated that nonimmi-
grants had higher rates of unintentional 
FRI compared to immigrants; however, 
the rate of assault-related firearm injuries 
was similar.27 While there is a need for 
further exploration of injury rates and pat-
terns in immigrant populations in Canada, 
cultural factors and living in urban centres 
with high-density immigrant communities 
may be protective against the risk of expe-
riencing some types of injuries.28 

This study showed higher rates of FRI 
among individuals living in greater situa-
tional vulnerability. A study of the associ-
ation between suicide and homicide rates 
in the presence of firearm availability in 
Canadian provinces (1981–2016) concluded 

† Terminology used in the CIMD definition.
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FIGURE 3 
Rates of firearm-related injuries by neighbourhood deprivation quintiles stratified by intent, British Columbia, 2010 to 2019
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Data source: Injury data: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. Deprivation indices: Statistics Canada.

Abbreviation: BC, British Columbia.

Notes: “Other intents” include legal intervention and undetermined intent. 
For each of the dimensions, the first quintile represents the least deprived area and the fifth quintile represents the most deprived. For the ethno-cultural composition, quintiles 1 and 5 repre-
sent neighbourhoods with the least and most diverse population, respectively.
a Rate per 100 000 and 95% CI for each quintile.

FIGURE 3 (continued) 
Rates of firearm-related injuries by neighbourhood deprivation quintiles stratified by intent, British Columbia, 2010 to 2019
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TABLE 3 
Distribution of firearm-related injuries and case fatality rate according to quintiles  

of deprivation dimensions and intent, British Columbia, 2010 to 2019

Deprivation 
dimension

Q n (%)a CFR 
(%)

Intent

Assault Intentional self-harm Unintentional Undetermined

%
CFR  
(%)

%
CFR  
(%)

%
CFR  
(%)

%
CFR 
(%)

Ethno-cultural 
composition

1 492 (27.4) 67.1 13.6 37.5 37.5 92.6 23.7 11.1 35.2 10.5

2 385 (21.5) 64.4 16.9 42.7 26.7 91.9 16.4 7.1 27.8 13.3

3 330 (18.4) 52.7 17.6 24.7 18.9 92.4 18.7 1.6 16.7 11.1

4 250 (13.9) 50.8 17.8 44.7 10.5 93.1 16.1 3.6 11.1 16.7

5 336 (18.7) 34.5 34.1 33.3 6.5 98.1 25.1 1.2 9.3 0.0

Situational 
vulnerability

1 248 (13.8) 63.3 12.5 53.0 14.9 97.6 12.9 0.0 11.1 0.0

2 296 (16.5) 54.7 16.7 34.1 16.8 90.0 16.1 7.3 18.5 20.0

3 348 (19.4) 56.6 17.2 34.1 19.8 95.8 20.2 4.3 20.4 9.1

4 401 (22.4) 52.1 24.8 33.6 20.7 90.7 22.5 5.2 22.2 16.7

5 500 (27.9) 54.0 28.8 32.9 27.8 91.3 28.4 6.2 27.8 6.7

Economic 
dependency

1 296 (16.5) 53.7 15.2 38.8 15.9 92.4 20.8 5.6 9.3 20.0

2 361 (20.1) 47.6 25.9 32.1 15.0 98.4 24.0 1.2 18.5 10.0

3 344 (19.2) 54.7 19.5 39.8 19.1 89.9 18.4 3.2 24.1 0.0

4 337 (18.8) 58.5 19.3 32.4 20.0 94.6 15.2 5.8 18.5 10.0

5 455 (25.4) 61.3 20.1 38.7 30.0 90.8 21.6 9.5 29.6 18.0

Residential 
instability

1 263 (14.7) 62.4 11.0 32.8 17.8 95.3 12.6 0.0 14.8 12.5

2 353 (19.7) 60.9 16.7 44.3 21.8 93.4 19.3 6.1 16.7 11.1

3 398 (22.2) 59.0 20.6 39.4 23.9 92.0 21.3 8.2 24.1 15.4

4 389 (21.7) 54.5 25.8 40.4 19.7 91.5 21.3 4.1 20.4 18.2

5 390 (21.8) 43.3 25.9 24.8 16.8 92.1 25.4 4.6 24.1 0.0

Data sources: Injury data: BC Vital Statistics and the Discharge Abstract Database obtained from the BC Ministry of Health. Deprivation indices: Statistics Canada.

Abbreviations: BC, British Columbia; CFR, case fatality rate; Q, quintile.

Notes: The cases with legal intervention as the intent are not demonstrated in this table, due to small cell counts after stratification. Percentages represent relative frequencies  
within each column. 

a The deprivation quintile was missing for 75 individuals (4.0%) and the proportions are valid percentages among the non-missing cases.

that firearms legislation had no beneficial 
effect on the overall rates, while higher 
unemployment, low income and higher 
proportion of Indigenous population were 
directly associated with rates of firearm-
related suicide.29 The rates of FRI were 
also higher in neighbourhoods with greater 
economic dependency. This was similar to 
the findings of Gomez et al., who observed 
higher rates of FRI in areas of ON with the 
lowest neighbourhood income.11 

We did not observe significantly different 
rates across quintiles of residential insta-
bility. The results of previous studies of 
the association of community-level resi-
dential instability and FRI are mixed.30,31 
Areas with higher levels of residential 
instability may represent populations who 
face challenges in maintaining their place 
of residence and thus are susceptible to 

shifting relationships with the community, 
and are exposed to fluctuating levels of 
formal and informal supports.32 Further 
studies are required to examine the asso-
ciation of this neighbourhood-level depri-
vation dimension with FRI in the 
Canadian context. 

A novel finding of this study was different 
deprivation profiles across differing intents 
of injury and death. The pattern of mar-
ginalization for self-harm FRI cases was 
similar to the overall pattern (i.e. overrep-
resentation in areas with a less diverse 
population and with higher economic and 
situational vulnerability). This was expected, 
as 46.4% of the FRI were due to inten-
tional self-harm. While unintentional 
injuries were more prevalent in neigh-
bourhoods with higher levels of situa-
tional vulnerability, assaults were more 

common in neighbourhoods with more 
diverse populations as well as areas with 
higher levels of situational vulnerability. 
While small sample size after stratification 
by five deprivation quintiles and by intent 
did not allow statistical comparison within 
the strata, further studies are required to 
examine how the neighbourhood depriva-
tion patterns might differ across intents. 

As the CIMD has not been previously 
implemented to examine disparities in the 
context of FRI, there is limited evidence 
with which to compare our findings; how-
ever, Saunders et al. observed lower or 
similar rates of assaults among immigrant 
youths compared to nonimmigrants in 
ON, except for firearm assaults, and 
except for interpersonal injuries by cutting 
or piercing.27 
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The federal legislative and regulatory 
actions in Canada include the tightening 
of rules for obtaining firearms licenses 
and registration; limiting personal owner-
ship of handguns as well as the ability to 
buy, sell and transfer them within the 
country; implementing background checks 
for firearm purchases and taking away 
firearms licenses for those involved in 
domestic violence or criminal harassment; 
and mandatory firearms safety courses for 
first-time license applicants.33,34 

While public opinion polls have histori-
cally demonstrated strong support of 
Canadians for tougher gun laws, the 
Ending the Long-Gun Registry Act was a 
piece of legislation that generated much 
controversy, augmented by the increasing 
costs of licensing and registration. Ulti
mately, this act instituted a major policy 
change in 2012, eliminating the long-gun 
registry and requiring registration only for 
restricted firearms.35,36 Some scholars 
believe that the Common Sense Firearms 
Licensing Act further watered down sev-
eral aspects of the Canadian gun control 
policies in 2015, by loosening restrictions 
on the transportation of firearms within 
the province of possession. This act also 
drew criticism from pro-gun groups, as it 
required a classroom-based firearms safety 
course for first-time licensees; the groups 
argued that this resulted in undue hard-
ship for rural and northern residents.37,38 

The research to date evaluating the effec-
tiveness of Canada’s gun control legisla-
tion has produced mixed results, depending 
on the study period and outcomes of 
interest.10,18,39 While the multiplicity of 
contributing factors underlying FRI com-
plicates the ability to identify any single 
effective intervention, policy makers 
might need to accept this degree of uncer-
tainty and consider implementing pack-
ages of legal measures that are more likely 
to result in major benefits.40 Evidence 
from 130 studies across 10 jurisdictions 
suggests that in certain countries the 
simultaneous implementation of laws 
targeting multiple elements of firearms 
restrictions has been associated with a 
decreased number of firearm-related deaths.41 
While further investigation is required to 
explore the impact of legislation on FRI in 
Canada, there is a need for research and 
public education on the safe storage prac-
tices. A survey on the storage of house-
hold firearms in QC conducted in 1994 
demonstrated that 35% of respondents 
who kept long guns in their homes had 

failed to comply with Canadian firearm 
storage regulations.42 While the evidence 
supports the benefits of safe firearm stor-
age practices, having a gun in the home 
has shown to be associated with an 
increased risk of suicide as well as firearm 
homicide in the household.43,44 

The study findings highlight the need for 
addressing FRI at its root causes, by 
implementing system-level changes to 
reduce disparities. The intersectionality of 
material deprivation with FRI calls for 
examining the problem with a public 
health lens and adopting strength-based 
solutions focussed on poverty reduction, 
housing, employment and education.11,45 

While assault incidents in metropolitan 
areas are highlighted by the media, the 
burden of FRI in BC is mainly driven by 
suicide deaths in rural and remote areas. 
This emphasizes the importance of imple-
menting evidence-based suicide preven-
tion programs, including education on the 
safe storage of firearms, and promoting 
social connectedness and support, espe-
cially among older adult males, who 
might be otherwise neglected in the pre-
ventive initiatives.

Strengths and limitations

While our study is among the first to 
report the epidemiology of FRI in BC, it 
has some limitations, particularly that the 
results are based on existing data drawn 
from administrative databases. The esti-
mation of the rates was based on hospital-
ization and death records, and did not 
include ED visits. The National Ambulatory 
Care Reporting System (NACRS) is a tool 
for collecting data and reporting all levels 
of ambulatory care including ED visits in 
Canada. In BC, only 30 hospitals report 
ED data to the NACRS, and it excludes the 
external cause of injuries—needed for 
delineating FRI—which is not reported in 
the available provincial ED data.46 

Furthermore, the higher proportion of sui-
cide deaths noted in this study might be 
partially due to not including ED visits 
(without hospitalization). Cases of inten-
tional self-harm are usually more severe 
and would require hospitalization beyond 
the ED, whereas unintentional injuries 
may be sufficiently treated solely in an ED 
setting. This lack of consistency in the col-
lection and availability of specific data 
within the province and across Canada 

could have an impact on the reported FRI 
rates and comparability among provinces. 

Another limitation pertains to a lack of 
sufficient data necessary to parse out the 
FRI due to interpersonal violence (IPV). 
While some studies have explored the 
critical intersection of firearms access and 
IPV,47 we were not able to delineate cases 
of IPV from among all FRI related to 
assault. Future research is essential to 
examine the impact of Canadian legisla-
tion on gender-based violence. This is 
especially the case for the more recent act 
entitled An Act to amend certain Acts and 
to make certain consequential amend-
ments (firearms), which received Royal 
Assent in December 2023 and allows for 
an emergency prohibition order in order 
to remove firearms from individuals who 
may be a danger to themselves or others. 

In addition, some IPV survivors—espe-
cially in rural-remote areas—might not 
seek medical care after sustaining firearm 
injuries due to the fear of legal conse-
quences and stigma.48,49 While further 
studies are required to examine this in the 
Canadian context, it is less likely to have 
impacted our results due to the scope of 
our study including only hospitalizations 
and deaths.

A further limitation was the implementa-
tion of the neighbourhood multiple depri-
vation index as a proxy for individual-level 
information. The dissemination area–based 
index has the potential for ecological fal-
lacy, since not everyone who lives in an 
area identified as deprived is necessarily 
affected or marginalized in the same way. 
Nevertheless, in the absence of compre-
hensive individual-level information, this 
index is valuable, providing a profile of 
the population and potentially facilitating 
public health action, and this approach is 
generally accepted in the research 
literature.15 

In our setting, information on the urban–
rural area of residence was missing for 
3.4% of individuals, and the overall pro-
portion of missing information for deter-
mination of deprivation quintiles was 
4.0%. This missing proportion is consid-
ered small and is not expected to affect 
any interpretation of results.50 

An additional limitation of the study was 
the lack of availability of recent data, spe-
cifically, for 2020 to the present. The 
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coroner investigation processes can take 
several months before a final cause of 
death is assigned, and additional time 
might be required to update vital statistics 
registries. The social and economic cir-
cumstances around the COVID-19 pan-
demic and the postpandemic social and 
economic circumstances may have affected 
real and reported FRI rates and patterns, 
and further studies are needed to examine 
any impact. Despite this limitation, this 
study provides a baseline for the ongoing 
surveillance and policy making, as well as 
for examining the impact of public health 
interventions on the burden of FRI in the 
province. 

Conclusion

Between 2010 and 2019, a total of 1035 
British Columbians lost their lives, and 
another 833 were seriously injured, due to 
firearms. The highest rates of FRI were 
observed among men aged 15 to 24 and 
25 to 34 years; among residents of rural 
and remote areas; and in neighbourhoods 
with less diverse populations and greater 
situational vulnerability and economic 
dependency. 

The association between neighbourhood 
deprivation and FRI highlights the need 
for targeted interventions in overrepre-
sented populations. A multifaceted, col-
laborative approach by policy makers, 
public health professionals and health 
care providers is required to reduce pov-
erty and systemic inequalities, and to 
implement evidence-based suicide preven-
tion initiatives. While progress is being 
made to understand the incidence, deter-
minants, patterns and impacts of FRI 
across Canada and in other countries, 
much more needs to be done to move 
toward a safer societal approach to gun 
control, to address the underlying dispari-
ties and to effectively reduce the burden 
of FRI, especially among the overrepre-
sented populations. 
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Highlights

•	 Although the public health burden 
of eating disorders is significant, 
little is known of their prevalence 
in Canada.

•	 Canadian federal surveillance health 
surveys do not accurately assess 
eating disorders and disordered 
eating across age groups.

•	 The exclusion of eating disorders 
and disordered eating from federal 
health surveillance has important, 
negative consequences on Canadian 
public health and health policy, 
including the inability to track inci-
dence in response to exacerbating 
events or to assess differences among 
groups that are often marginalized. 

•	 Eating disorders must be adequately 
represented, monitored and tracked 
in Canadian federal surveillance 
using items that are informed by 
research, clinical and community 
partners.
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Abstract

Eating disorders (EDs) and disordered eating present a significant health burden given 
their prevalence and associated health risks; however, there are notable gaps in popula-
tion-level surveillance of EDs and disordered eating in Canada. These data gaps limit 
our understanding of the scope of the problem and present challenges to monitoring 
trends in EDs and disordered eating in response to changing health and policy contexts, 
such as the COVID-19 pandemic. We screened Canadian federal health surveillance sur-
veys to identify measures of ED diagnosis, engagement in disordered eating behaviours 
(e.g. binge eating, self-induced vomiting) and related constructs (e.g. weight percep-
tion, body satisfaction). Among adults, there was a 10-year gap in ED measurement, 
and there has been no assessment of engagement in any type of disordered eating 
behaviours. Among children and adolescents, there have been recent improvements in 
the measurement of disordered eating behaviours, but there are no surveys that include 
measures of binge eating, the most common disordered eating behaviour. National sur-
veillance data assessing EDs and disordered eating are necessary to quantify their bur-
den, assess trends in relation to evolving health and policy contexts and identify 
individuals who face barriers to seeking treatment services. We conclude by providing 
recommendations for constructs that should be measured, as well as guidelines for 
measurement development in conjunction with community members and clinical and 
research experts.

Keywords: feeding and eating disorders, body image, public health surveillance, health 
policy, nutrition policy

Introduction

Eating disorders (EDs) are severe psychi-
atric illnesses that present an often 
neglected and growing public health bur-
den.1 EDs, including anorexia nervosa 
(AN), bulimia nervosa (BN), binge eating 
disorder (BED), other specified feeding or 
eating disorder (OSFED) and avoidant/
restrictive food intake disorder, carry an 
estimated international point prevalence 
between 2.2% and 4.6%.2 Although the 
case mortality rate for AN is among the 
highest of any psychiatric illness, second 

only to that of opioid use,3 it is important 
to note that all EDs present significant 
risks to the mental, physical and emo-
tional well-being of those affected4 as well 
as those caring for them.5

“Disordered eating” encompasses atti-
tudes and behaviours that may not meet 
the diagnostic threshold for an ED but still 
present risks to population health, such as 
excessive exercise; extreme caloric restric-
tion; self-induced vomiting; the misuse of 
diuretics, laxatives and muscle-building 
and weight-loss products; and binge 

eating. A key risk factor for the develop-
ment of EDs, disordered eating is also 
associated with poor cardiometabolic out-
comes and worsened mental health.6,7

Globally, there were an estimated 55.5 
million cases of EDs in 2019, with BED 
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and OSFED accounting for the most 
cases.8 In Canada, the prevalence of EDs 
depends on the sample studied—one sur-
vey of 3043 adolescents found that 2.2% 
to 4.5% met diagnostic criteria for ED,9 
another study of a community-based sam-
ple found that 8% to 15% of participants 
aged 15 to 71 years reported clinically sig-
nificant ED disturbances,10 while data 
from the nationally representative 2002 
Canadian Community Health Survey (CCHS) 
found that 0.47% of the population self-
reported an ED diagnosis.11 One meta-
analysis of studies from 16 countries 
revealed that 22% of children and adoles-
cents engage in disordered eating,12 and 
survey studies of community-based (i.e. 
nonclinical) samples of children and ado-
lescents in Canada have estimated similar 
prevalences.10,13-15

However, the prevalence of EDs and disor-
dered eating in Canada are likely grossly 
underestimated for several reasons. First, 
there is a common misconception that 
EDs only affect a small minority of the 
population; however, a growing body of 
literature now highlights disparities in ED 
screening, identification and diagnosis by 
weight, gender, racialized identity, ethnic-
ity and income.16,17 Therefore, the use of 
clinical data sources or the reliance on 
self-reported diagnosis likely leads to 
underestimation of the actual prevalence 
of EDs, particularly among marginalized 
populations.18 Further, in Canada, ED 
research is significantly underfunded rela-
tive to health care utilization costs and 
other mental health conditions,19 limiting 
researchers’ ability to conduct representa-
tive cross-sectional and cohort studies 
that can more accurately estimate preva-
lence, incidence and severity of behaviours. 

Finally, EDs and disordered eating do not 
exist in a vacuum, but rather are heavily 
influenced by broader health and policy 
contexts, including changes to health care 
administration, evolving food environ-
ments and external stressors, such as the 
COVID-19 pandemic. In fact, the COVID-
19 pandemic led to significant increases in 
emergency department visits and hospital-
izations for Canadians across the lifespan 
that have not yet returned to prepandemic 
levels.20 There are massive gaps in popula-
tion-level surveillance of EDs and disor-
dered eating, which limits our knowledge 
of the scope of the problem and precludes 
our ability to monitor trends over time, 
especially given shifts seen since the onset 
of the COVID-19 pandemic.21 Despite these 

limitations, there have been some federal-
level efforts to capture ED presentations 
and disordered eating symptoms.

Mapping the landscape of eating 
disorder surveillance in Canada

To assess the landscape of ED-related 
measures in Canadian federal surveil-
lance, we screened health surveys con-
ducted or supported by Statistics Canada 
and the Public Health Agency of Canada.22 
We aimed to identify measures of self-
reported ED diagnosis; self-reported engage
ment in disordered eating, including binge 
eating, self-induced vomiting and the use 
of diet pills; weight or appearance modifi-
cation efforts, such as attempts to lose, 
gain or maintain weight; and related con-
structs, including weight perception and 
body or weight satisfaction. Five surveys 
were identified through this process: the 
CCHS, the Canadian Health Measures Survey 
(CHMS), the Canadian Health Survey on 
Children and Youth (CHSCY), the Mental 
Health and Access to Care Survey 
(MHACS) and the Health Behaviour in 
School-aged Children (HBSC). A summary 
is presented in Table 1.

Among adults, self-reported ED diagnosis 
was measured in the 2012 CCHS – Mental 
Health component and the 2022 MHACS, 
leaving a 10-year gap in ED observations. 
Parent-reported eating disorder diagnosis 
and age of diagnosis were included in the 
2016, 2019 and 2023 iterations of the 
CHSCY. The items used to assess self-
reported ED diagnosis in these surveys all 
query whether the affected person has “an 
eating disorder such as anorexia or buli-
mia,” despite BED and OSFED being the 
most common EDs.8 This limits the con-
struct validity of the question for the 
assessment of EDs more broadly and the 
ability of researchers to know the true 
prevalence of EDs in Canada. Instead of 
ED diagnosis, the 2002 CCHS Mental 
Health and Well-being survey used a 
2-item screener to assess whether respon-
dents should fill out the 26-item Eating 
Attitudes Test,23 a comprehensive assess-
ment of eating disturbances that has not 
been administered since.

Disordered eating is severely undermea-
sured, as there has been no federal sur-
veillance of engagement in any type of 
disordered eating behaviours among 
Canadian adults. The development of the 
CHSCY, first piloted in 2016 and imple-
mented in 2019 and 2023, is a positive 

advancement for tracking disordered eat-
ing among youth; however, even this sur-
vey only incorporates the assessment of 
one behaviour—self-induced vomiting—
alongside an attitudinal measure of preoc-
cupation with thinness. There are no 
surveys, either of children or adults, that 
include measures of binge eating, the 
most common disordered eating behav-
iour.24 Further, there are no known mea-
sures of the misuse of dieting-related 
products, including laxatives and natural 
health products (NHPs) with claims 
related to weight-loss and muscle-build-
ing, which have been associated with an 
increased prospective risk of disordered 
eating and EDs among adolescents and 
young adults.25,26 

Additional ED-related constructs, includ-
ing weight perception, weight satisfaction 
and general weight modification efforts 
have been assessed through single-item 
measures in several surveys (Table 1). 
Notably, the items focus on weight satis-
faction rather than satisfaction with over-
all appearance, body shape and muscularity, 
which may underestimate body dissatis-
faction among boys and men,27 or even 
the general population as appearance ide-
als shift over time.28 Relatedly, the dispa-
rate measurement of constructs across 
surveys limits our ability to assess longitu-
dinal trends in outcomes related to EDs 
and disordered eating. Although the 
HBSC, CCHS and CHSCY include recur-
ring measures over at least two waves, no 
one survey alone provides a true picture 
of the population prevalence or incidence 
of EDs and disordered eating in Canada.

Public health and policy 
implications

The gaps in national surveillance of EDs 
and disordered eating result in several 
consequences. First, national data are 
needed to quantify and make visible the 
burden of EDs. As the common health 
policy truism states, “if something cannot 
be measured, it cannot be improved.”29 
Accordingly, a better understanding of the 
prevalence of EDs is needed to dispel per-
vasive myths about their low prevalence 
and the affected populations,30 to better 
estimate related costs21 and to support 
clinical and research funding that matches 
the burden they represent.20

Relatedly, if EDs and disordered eating are 
not measured across representative national 
samples, then we will fail to assess trends 
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TABLE 1 
Overview of measures assessing disordered eating, eating disorders and related constructs in federal surveillance

Construct Year(s) – survey namea Measure details (response options)

Self-reported eating 
disorder diagnosis

2012 – CCHS Mental Health

2022 – MHACS 

“Do you have an eating disorder such as anorexia or bulimia?” (Y/N)

Parent-reported eating 
disorder diagnosis

2016 – CHSCY

2019 – CHSCY

2023 – CHSCY

“Does [your child] have an eating disorder such as anorexia nervosa or bulimia?” (Y/N)

Age of diagnosis was also assessed

Eating disturbances 2002 – CCHS Mental Health and Well-being Participants who answered “yes” to both questions were presented with the full Eating 
Attitudes Test (EAT-26)23

(1) “Was there ever a time in your life when you had a strong fear or a great deal of 
concern about being too fat or overweight?” (Y/N)

(2) “During the past 12 months, did you have a strong fear or a great deal of concern 
about being too fat or overweight?” (Y/N)

Weight perception 2012 – CCHS Mental Health

2010 and subsequent iterations – CCHS 
Annual Component

2016 – CHSCY (parent and child)

2007 and subsequent iterations – CHMS

“Do you consider yourself...?” (Overweight/Underweight/Just about right)

2001/02 – HBSC

2009/10 – HBSC

2013/14 – HBSC

2017/18 – HBSC

“Do you think your body is…?” (Much too thin/A bit too thin/About right/A bit too 
fat/Much too fat)

Body/weight satisfac-
tion

2010 and subsequent iterations – CCHS 
Annual Component

“How satisfied are you with the way your body looks?” (Very satisfied/Satisfied/Neither 
satisfied nor dissatisfied/Dissatisfied/Very dissatisfied)

2016 – CHSCY “How often are you satisfied with your weight?” (Never/Rarely/Sometimes/Often/Always)

General weight 
modification efforts

2016 – CHSCY

2019 – CHSCY

2023 – CHSCY

“In the past 12 months, how often have you …

Changed your eating habits in order to manage your weight?” (Never/A few times/
Monthly/Weekly/Daily)

2001/02 – HBSC

2005/06 – HBSC

2009/10 – HBSC

2013/14 – HBSC

“At present are you on a diet or doing something else to lose weight?” (No, weight 
fine/No, need to lose/No, need to put on/Yes)

Preoccupation with 
thinness

2016 – CHSCY

2019 – CHSCY

2023 – CHSCY

“In the past 12 months, how often have you …

Been preoccupied with a desire to be thinner?” (Never/A few times/Monthly/ 
Weekly/Daily)

Self-induced vomiting 2016 – CHSCY

2019 – CHSCY

2023 – CHSCY

“In the past 12 months, how often have you …

Vomited to lose weight?” (Never/A few times/Monthly/Weekly/Daily)

Abbreviations: CCHS, Canadian Community Health Survey; CHMS, Canadian Health Measures Survey; CHSCY, Canadian Health Survey on Children and Youth; HBSC, Health Behaviour in 
School-aged Children; MHACS, Mental Health and Access to Care Survey; Y/N, yes/no.

a The sample for CCHS consists of persons aged 18 years and older living in the 10 provinces and the three territories. The sample for MHACS consists of persons aged 15 years and older living 
in the 10 provinces. The sample for CHSCY consists of persons aged 1 to 22 years (and their guardians) living in the 10 provinces. The sample for CHMS consists of persons aged 1 to 79 years 
living in the 10 provinces. The HBSC study is a World Health Organization research study that focusses on the health and well-being of young people aged 11 to 15 years.
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in relation to rapidly changing health and 
policy contexts. Changes to health care 
policy and administration may lead to 
changes in the incidence of EDs that can-
not be assessed without adequate surveil-
lance. For example, the introduction of 
Ontario’s Eating Disorders quality stan-
dards31 to guide services will require the 
ability to measure how their implementa-
tion may shift ED incidence in the 
province. 

As well, external population-level stress-
ors, such as the COVID-19 pandemic, may 
exacerbate the burden of EDs and disor-
dered eating on health care systems and 
society more broadly. Indeed, a recent 
analysis of the impact of the pandemic on 
ED-related costs in Canada specifically 
highlighted that the lack of adequate sur-
veillance data limited their analyses and 
makes any future attempts at costing stud-
ies futile until better measurement of 
prevalence is in place.21 

Ongoing food policy changes, including 
Canada’s Healthy Eating Strategy,38 may 
have the potential to heighten or amelio-
rate disordered eating among populations. 
For example, concerns have been raised 
about the potential of mandatory calorie 
labelling on menus to worsen disordered 
eating pathology among vulnerable peo-
ple,32 but the impact of this policy on pop-
ulation-level disordered eating incidence 
over time is challenging to appraise. In 
light of newly introduced food environ-
ment legislation, it is necessary to assess 
the impacts of nutrition policy on disor-
dered eating in the population.

Finally, improved federal surveillance of 
disordered eating and EDs is a matter of 
health equity. Relying on diagnosis alone 
through health administration databases 
(e.g. those of the Canadian Institute for 
Health Information, the Institute for 
Clinical Evaluative Sciences) limits our 
knowledge of who is affected because of 
known barriers to diagnosis and accessing 
treatment. It also does not take into 
account the estimated 76.8% of those 
with a diagnosable ED who never receive 
care.33 Therefore, a dependence on clinical 
administrative data sources leads to the 
insufficient and inconsistent inclusion of 
those who are less likely to seek out and 
obtain care, including individuals with 
higher weights, boys and men, older 
adults and racialized people.17,18 

Health equity is important to consider rel-
ative to disordered eating as well. Several 
disordered eating behaviours, including 
binge eating and the use of unprescribed 
weight-loss NHPs, are significantly more 
prevalent among populations who experi-
ence elevated discrimination.34,35 The 
exclusion of binge eating from surveil-
lance surveys is especially noteworthy, as 
it is more common among racialized pop-
ulations and individuals with higher 
weights relative to their peers,36,37 limiting 
our ability to assess inequities in disor-
dered eating engagement.

Conclusions and 
recommendations

EDs and disordered eating are not ade-
quately measured by Canadian federal 
surveillance, which presents significant 
implications for public health and policy 
evaluation in Canada. The lack of surveil-
lance data also limits the research of pop-
ulation health scientists who are interested 
in these topics, which subsequently leads 
to less funding and a lower priority in 
Canada’s health funding sphere. Compre
hensive and representative assessments of 
EDs and disordered eating are aligned 
with Canada’s current strategies to improve 
healthy eating and food environments,38 
as well as the recently announced CAD 
500 million Youth Mental Health Fund.39 
EDs, which historically have been left out 
of federal mental health discourse, require 
adequate monitoring to ensure that this 
renewed commitment to youth mental 
health does not neglect their ongoing 
burden.

There are several different parameters rel-
ative to EDs and disordered eating that 
can be assessed. We recommend the 
inclusion of all of the following items on 
assessment instruments, where possible:

•	 self-reported ED diagnosis, as a single 
item but listing several diagnoses, 
including BED and OSFED, in addition 
to AN and BN;

•	 binge eating, which should always be 
included in the assessment of disor-
dered eating behaviours, given its 
prevalence, high burden among 
diverse populations and associations 
with a range of physical and emotional 
well-being outcomes;

•	 restrictive disordered eating behav-
iours, including fasting or skipping 
meals, as well as engagement in diet 

programs that eliminate or restrict 
food groups (e.g. a no-carb diet);

•	 compensatory disordered eating behav
iours, including weight-loss and mus-
cle-building NHP use, laxative misuse 
and excessive exercise; and

•	 psychological contributors to disor-
dered eating, including body dissatis-
faction, weight-based bullying and 
preoccupation with body weight or 
shape.

The wording of measures, including their 
assessment of frequency (e.g. binge eating 
in the past 30 days vs. the past 3 months), 
should be decided and co-developed with 
community members, clinical experts and 
research experts depending on the survey. 
For example, the US-based Youth Risk 
Behavior Survey (YRBS) enquires about 
past–30 day engagement in disordered 
eating behaviours to align with survey 
measures for other health behaviours (e.g. 
smoking, vaping).40

We also recognize the challenges that 
decision makers encounter in developing 
federal surveillance surveys, including the 
costs associated with measurement devel-
opment and testing, survey respondent 
burnout, and shifting governmental health 
priorities. The adequate measurement of 
EDs and disordered eating using brief or 
even single items is challenging but can 
be done through expert- and community-
informed measure development, the latter 
of which can bolster survey response rates 
and increase the uptake of study results.41 

For example, after the US Centers for 
Disease Control and Prevention removed 
disordered eating items from the nation-
ally representative YRBS in 2015, a grass-
roots collective of ED experts launched a 
working group that generated evidence-
based recommendations for the inclusion 
of brief disordered eating measures.40 This 
list of measures is tailored to YRBS devel-
opers and includes specific recommenda-
tions for the inclusion of one to four 
questions, depending on availability. The 
group recommends the use of composite 
measures (e.g. combining multiple behav-
iours into a single item), which can be 
used to minimize survey length and par-
ticipant burden. As a result of their efforts, 
the national 2024 YRBS now includes a 
single item assessing binge eating in its 
nationally representative survey.40 State 
representatives can also choose to elect to 
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add one or more of the following: a com-
posite measure of disordered eating 
behaviours (i.e. fasting or skipping meals, 
taking diet pills or supplements not pre-
scribed by a doctor, or vomiting or taking 
laxatives); a measure assessing weight 
victimization; and/or a series of three 
independent questions enquiring about the 
frequency of disordered eating behaviours. 

ED researchers and advocates in other 
countries, such as Australia,30 have made 
similar calls to improve surveillance efforts. 
To allow for cross-country comparison, 
where possible, we encourage global col-
laboration in measure development and 
the creation of common minimum measures.

EDs and disordered eating present signifi-
cant challenges to health care systems and 
population health in Canada. Adequate 
and evidence-informed monitoring of EDs 
and disordered eating are sorely lacking in 
federal health surveillance but are needed 
to address the urgent and growing burden 
of these conditions.
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Congenital Anomalies in Canada Data Exploration Tool: 
latest update on prevalence estimates and temporal trends 
for congenital anomalies over 15 years (2008–2023) 
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The Public Health Agency of Canada (PHAC) is pleased to announce the release of the latest Congenital Anomalies in Canada Data 
Exploration Tool. The interactive Data Exploration Tool, located on the Health Infobase website (https://health-infobase.canada.ca 
/congenital-anomalies/), has recent information on 38 congenital anomalies grouped into 12 categories based on the Canadian 
modification of the International Classification of Diseases and Related Health Problems, Tenth Revision (ICD-10-CA). 

The data shown in the Data Exploration Tool were derived from the Canadian Institute for Health Information’s Discharge Abstract 
Database, as well as the Maintenance et exploitation des données pour l’étude de la clientèle hospitalière (MED-ÉCHO) database. The 
Data Tool shows prevalence estimates and temporal trends of congenital anomalies at the national and jurisdictional level (excluding 
Alberta). The data include livebirth and stillbirth data from 2008 to 2023 using a follow-up period of up to 1 year after birth. Data 
from Quebec include livebirth data from 2008 to 2022.

This edition of the Congenital Anomalies Data Exploration Tool includes a new “Quick Facts” page, a new “Supplemental Congenital 
Anomalies Statistics” section, and a new “Additional Resources” tab.

Notable findings include:

•	 Temporal trends for most congenital anomaly categories remained stable at the national level over the years 2008 to 2023; how-
ever, there was an increasing trend for urinary tract defects and a decreasing trend for central nervous system defects.

•	 Case fatality rates were highest among infants with neural tube defects (24.1 per 100 livebirths), with the highest fatality rates 
among infants with anencephaly (86.0 per 100 livebirths).
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Corrigendum

Global prevalence of post-COVID-19 condition:  
a systematic review and meta-analysis of prospective evidence
Mohamed Kadry Taher, MD, PhD (1,2); Talia Salzman, MSc (1); Allyson Banal, MPH (1); Kate Morissette, MSc (1); 
Francesca R. Domingo, MHSc (1); Angela M. Cheung, MD, PhD, FRCPC (3,4); Curtis L. Cooper, MD, FRCPC (5);  
Laura Boland, PhD (1); Alexandra M. Zuckermann, PhD (1); Muhammad A. Mullah, PhD (6);  
Claudie Laprise, MSc, PhD (1,7); Roberto Colonna, MSc, PhD (1); Ayan Hashi, MPH (1); Prinon Rahman, MSc (1);  
Erin Collins, PhD (8); Tricia Corrin, MPH, MDEM (9); Lisa A. Waddell, MSc, PhD (9); Jason E. Pagaduan, MA (1); 
Rukshanda Ahmad, MBBS, MHA (10); Alejandra P. Jaramillo Garcia, MSc (1)

This corrigendum is being published to correct a number of errors and imprecisions, on pages 113, 120–125 and 138, of the following 
article:

Taher MK, Salzman T, Banal A, Morissette K, Domingo FR, Cheung AM, Cooper CL, Boland L, Zuckermann AM, Mullah MA, Laprise 
C, Colonna R, Hashi A, Rahman P, Collins E, Corrin T, Waddell LA, Pagaduan JE, Ahmad R, Jaramillo Garcia AP. Global prevalence of 
post-COVID-19 condition: a systematic review and meta-analysis of prospective evidence. Health Promot Chronic Dis Prev Can. 
2025;45(3):112-38. https://doi.org/10.24095/hpcdp.45.3.02

The authors would like to clarify a few points specifically related to the referencing of results from the 2023 Canadian COVID-19 
Antibody and Health Survey (CCAHS).1 These clarifications reflect refinements in how the source data are interpreted and attributed, 
and do not affect the core findings or conclusions of the review. Bold has been used to identify the changes and updated text.

1. p. 113, middle column, paragraph 2:

Before correction

Results from recent population surveys conducted to assess the overall prevalence of PCC symptoms among adults vary from 14.3% 
in the USA15 to 6.8% in Canada16 and 4.7% in Australia.17

After correction

Results from recent population surveys conducted to assess the prevalence of PCC symptoms among adults vary from 14.3% in the 
USA15 to 11.7% in Canada16 and 4.7% in Australia.17
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2. p. 120, last column, paragraph 3 and p. 125, first column, paragraph 1:

The changes made in the following paragraph include the addition of a new reference, numbered 257 for convenience. The statement 
regarding higher PCC prevalence among females, individuals hospitalized during acute infection and those with pre-existing chronic 
conditions was previously attributed only to a Statistics Canada table which did not include all of those breakdowns. The new refer-
ence (see item 3, below) contains the comprehensive data supporting this statement.

Before correction

Results of the 2023 Canadian COVID-19 Antibody and Health Survey (CCAHS) revealed that nearly 20% of COVID-19 survivors (6.8% 
of adults in Canada) experienced PCC symptoms.16 Of this group, nearly 80% continued to experience these symptoms for 6 months 
or longer, and more than 40% for a year or longer.16 Earlier results reported that prevalence was higher among females, those initially 
hospitalized for severe COVID-19 and individuals with preexisting chronic conditions.18 Common symptoms reported from Cycle 1 of 
the survey included fatigue (72.1%), dyspnea (38.5%) and brain fog (32.9%).231

After correction

Results of the 2023 Canadian COVID-19 Antibody and Health Survey (CCAHS) revealed that nearly 20% of COVID-19 survivors expe-
rienced PCC symptoms.16 This corresponds to 11.7% of the total adult population, or approximately 3.5 million Canadians. 
Among those who experienced PCC symptoms during the time of the survey (6.8%), nearly 80% continued to experience these 
symptoms for 6 months or longer, and more than 40% for a year or longer.16 Earlier results reported that prevalence of PCC among 
COVID-19 survivors was higher among females, those initially hospitalized for severe COVID-19 and individuals with preexisting 
chronic conditions.18,257 Common symptoms reported from Cycle 2 of the survey included fatigue (72.1%), dyspnea (38.5%) and 
brain fog (32.9%).231

3. p. 138, new reference:

257. Government of Canada. COVID-19: Longer-term symptoms among Canadian adults – Second report [Internet]. Ottawa (ON): 
Health Infobase Canada; [updated 2024 Aug 21; cited 2025 May 13]. Available from: https://health-infobase.canada.ca/covid-19/post 
-covid-condition/spring-2023-report.html#a6
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