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Editorial

Using death investigation data to better understand  
the overdose crisis
Amanda VanSteelandt, PhD; Jenny Rotondo, MHSc

Part of our “Accidental overdose mortality” theme series.

course of their investigations, they collect 
a variety of information, including inter-
views with family members, witnesses 
and medical practitioners; descriptions of 
the scene of the death; medical and law 
enforcement records; and autopsy and 
toxicology reports. The chart review study 
brought these sources of information 
together in one dataset, which is being 
analyzed by multiple research teams to 
answer key questions about the overdose 
crisis. As the articles in this series demon-
strate, these data can be a rich source of 
public health information not available 
elsewhere from which we can learn more 
about the groups of people most affected 
and discover ways to tailor policies and 
programs to better meet their needs.

Though the study was funded and coordi-
nated by staff at the Public Health Agency 
of Canada (PHAC), the co-investigator 
team leading the vision and design of the 
study was made up of multidisciplinary 
members from many organizations. The 
team was assembled to represent voices 
from across Canada with a variety of 
expertise, including lived experience of 
substance use, death investigations, harm 
reduction programs, addictions counsel-
ling, toxicology, health equity, Indigenous 
health research, geomatics, health care 
and public health. Decisions about how to 
analyze the dataset were informed by the 
co-investigator team in combination with 
priorities identified by stakeholder groups 
that included people with lived and living 
experience of substance use and govern-
ment policy leads. 

The collection of articles in this theme 
series focusses on specific subpopulations 
of people who died accidentally of acute 
toxicity from 2016 to 2017, including 

In response to the overdose (or acute drug 
toxicity) crisis, the Government of Canada 
committed to a public health response sup-
ported by a strong evidence base.1 Infor-
mation regarding the people affected, their 
exposure to risk factors, opportunities to 
connect them to supports, the circum-
stances of their death and the substances 
involved is critical to effectively support 
policy decisions and identify and priori-
tize potential interventions to reduce drug 
toxicity events. 

The collection of articles in this theme 
series of the journal presents results from 
a national chart review study of the death 
investigation files of people who died of 
acute toxicity in Canada between 2016 
and 2017. This study endeavoured to bet-
ter understand the characteristics of the 
people who died, the circumstances of 
their deaths and the substances involved. 
While information about the study and 
some of its findings have previously been 
published,2,3 we would like to share more 
about how the study came to be, the peo-
ple involved and the value of collaborative 
efforts between coroners, medical examin-
ers and public health practitioners.

Work on the national chart review study 
began in 2018 to complement the national 
surveillance system of apparent opioid- 
and stimulant-related related acute toxic-
ity deaths.4 Both activities aimed to address 
the lack of comparable national data on 
acute toxicity mortality using death inves-
tigation data, and neither could have pro-
ceeded without the collaboration of chief 
coroners, chief medical examiners and 
their offices across provinces and territo-
ries. The mandate of coroners and medi-
cal examiners is to establish the cause and 
manner of non-natural deaths. During the 

youth5 and older adults.6 A future issue 
will include articles on additional popula-
tions. The articles share common threads 
examining the prevalence of characteris-
tics related to social and medical history, 
circumstances of death and substances 
involved for each of these groups. The 
overdose crisis has affected people of all 
walks of life, and these articles demon-
strate the diversity of the circumstances 
surrounding deaths and the importance of 
taking an intersectional approach when 
assessing how factors affect risk across 
populations.7 

An important challenge to applying an 
intersectional approach to analyses is iden-
tifying subpopulations within the dataset. 
As the mandate of coroners and medical 
examiners is to establish the cause and 
manner of non-natural deaths, we found 
that most files were missing information 
relevant for public health purposes, partic-
ularly regarding socioeconomic and social 
identity characteristics. Therefore, the results 
of the national chart review study repre-
sent the minimum prevalence of charac-
teristics among the people who died. 

The process of identifying what informa-
tion was available in death investigation 
files and comparing this across provinces 
and territories has supported collaborative 
efforts between coroners, medical examin-
ers and public health practitioners to 
improve the data available and the knowl-
edge base on acute toxicity deaths. Some 
of these discussions are centred around how 
to better identify additional subpopulations 
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and evaluate their risk of acute toxicity, 
including subpopulations based on self-
identity (e.g. race, ethnicity, distinctions-
based Indigenous status, gender and sexual 
orientation) and life experiences (e.g. 
involvement with correctional systems, fos-
ter care, occupational groups and poten-
tially traumatic experiences), which were 
often unavailable in death investigation 
files.

The national chart review study provides 
a snapshot of the overdose crisis in its 
early years. While it serves as a national 
baseline for future research, some of the 
patterns observed in the theme series arti-
cles may have changed, as the drug sup-
ply has become increasingly toxic, harm 
reduction and treatment options have 
expanded and the social circumstances of 
Canadians have changed since 2016 and 
2017.8,9 Even with the support of the coro-
ner and medical examiner offices, plan-
ning and data collection for the national 
chart review study took over four years. 
Though this was partly due to the COVID-
19 pandemic, data abstraction from physi-
cal files is time-intensive, and many of the 
relationships, processes and agreements 
necessary to proceed with this project did 
not exist at the outset. 

Hopefully, the groundwork laid by this 
study will support similar activities across 
provinces and territories, improvements to 
Statistics Canada’s Canadian Coroner and 
Medical Examiner Database,10 and the 
work of the Chief Coroner, Chief Medical 
Examiners and Public Health Collaborative. 
The latter group comprises members from 
PHAC, all 13 Canadian chief coroner and 
chief medical examiner offices and Statistics 
Canada, with a mandate to support the 
development of common approaches to 
death investigations and data infrastruc-
ture requirements.

Timely and comparable data are essential to 
the development of a robust evidence base 
that public health professionals can use to 
address the evolving national overdose 
crisis and its drivers. Key to developing 
this evidence base is fostering collabora-
tive relationships between multidiscipli-
nary teams, including the public health 
sector and the coroner and medical exam-
iner community.

Acknowledgements

We would like to acknowledge our collab-
orators at the offices of chief coroners and 

chief medical examiners across Canada 
for providing access to their death investi-
gation files. We are deeply thankful to our 
co-investigators on the National Chart 
Review Study of Substance-Related Acute 
Toxicity Deaths for their continued guidance 
and participation in the project over the last 
five years: Brandi Abele, Songul Bozat- 
Emre, Matthew Bowes, Jessica Halverson, 
Dirk Huyer, Beth Jackson, Graham Jones, 
Jennifer Leason, Regan Murray, Erin Rees 
and Emily Schleihauf. We are grateful for 
the contributions of people with lived and 
living experience of substance use who 
have supported the chart review study at 
multiple stages.

Statement

The content and views expressed in this 
article are those of the authors and do not 
necessarily reflect those of the Government 
of Canada.

References

1. Government of Canada. Canadian Drugs 
and Substances Strategy: overview [Inter-
net]. Ottawa (ON): Government of 
Canada; 2023 [cited 2023 Nov 16]. 
Available from: https://www.canada.ca 
/en/health-canada/services/substance 
-use/canadian-drugs-substances-strategy 
.html

2. Rotondo J, VanSteelandt A, Kouyoumdjian 
F, et al. Substance-related acute toxi-
city deaths in Canada from 2016 to 
2017: a protocol for a retrospective 
chart review study of coroner and 
medical examiner files. JMIR Public 
Health and Surveillance. 2023:15/06/ 
2023:49981. https://preprints.jmir.org 
/preprint/49981

3. Public Health Agency of Canada 
(PHAC). Substance-related acute toxic-
ity deaths in Canada from 2016 to 
2017: a review of coroner and medi-
cal examiner files. Ottawa (ON): 
PHAC; 2022. 114 p. Available from: 
https://www.canada.ca/en/health 
-canada/services/opio ids/data 
-surveillance-research/substance 
-related-acute-toxicity-deaths-canada 
-2016-2017-review-coroner-medical 
-examiner-files.html

4. Federal, provincial, and territorial 
Special Advisory Committee on the 
Epidemic of Opioid Overdoses. Opioid- 
and stimulant-related harms in Canada: 

September 2023 [Internet]. Ottawa (ON): 
Public Health Agency of Canada; 2023 
[cited 2023 Nov 16]. Available from: 
https://health-infobase.canada.ca 
/substance-related-harms/opioids 
-stimulants/

5. Chang YS, VanSteelandt A, McKenzie 
K, Kouyoumdjian F. Substance-related 
acute toxicity deaths among Canadian 
youth: a descriptive analysis of a 
national chart review study of coroner 
and medical examiner data. Health 
Promot Chronic Dis Prev Can. 2024; 
44(3):77-88. https://doi.org/10.24095 
/hpcdp.44.3.02

6. Ha H, Burt J, Randell S, VanSteelandt 
A. Accidental substance-related acute 
toxicity deaths in older adults in 2016 
and 2017: a national chart review 
study. Health Promot Chronic Dis 
Prev Can. 2024;44(3):89-100. https://
doi.org/10.24095/hpcdp.44.3.03

7. Health Canada. Health Portfolio Sex- 
and Gender-Based Analysis Plus policy: 
advancing equity, diversity and inclu-
sion [Internet]. Ottawa (ON): Govern-
ment of Canada; 2023 [cited 2023 
Nov 16]. Available from: https://www 
.canada.ca/en/health-canada/corporate 
/transparency/heath-portfolio-sex 
-gender-based-analysis-policy.html 

8. Fischer B. The continuous opioid 
death crisis in Canada: changing cha-
racteristics and implications for path 
options forward. Lancet Reg Health 
Am. 2023;100437. https://doi.org/10 
.1016/j.lana.2023.100437 

9. Gomes T, Leece P, Iacono A, et al., on 
behalf of the Ontario Drug Policy 
Research Network and Ontario Agency 
for Health Protection and Promotion 
(Public Health Ontario). Characteristics 
of substance-related toxicity deaths in 
Ontario: stimulant, opioid, benzodi-
azepine, and alcohol-related deaths. 
Toronto (ON): Ontario Drug Policy 
Research Network; 2023. 52 p. Avail-
able from: https://odprn.ca/research 
/publications/characteristics-of-substance 
-related-toxicity-deaths-in-ontario/

10. Statistics Canada. Canadian Coroner 
and Medical Examiner Database: annual 
report [Internet]. Ottawa (ON): Govern-
ment of Canada; 2015 [cited 2023 Nov 
16]. Available from: https://www150 
.statcan.gc.ca/n1/pub/82-214-x/2012001 
/int-eng.htm

https://www.canada.ca/en/health-canada/services/substance-use/canadian-drugs-substances-strategy.html
https://www.canada.ca/en/health-canada/services/substance-use/canadian-drugs-substances-strategy.html
https://www.canada.ca/en/health-canada/services/substance-use/canadian-drugs-substances-strategy.html
https://www.canada.ca/en/health-canada/services/substance-use/canadian-drugs-substances-strategy.html
https://preprints.jmir.org/preprint/49981
https://preprints.jmir.org/preprint/49981
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://www.canada.ca/en/health-canada/services/opioids/data-surveillance-research/substance-related-acute-toxicity-deaths-canada-2016-2017-review-coroner-medical-examiner-files.html
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://doi.org/10.24095/hpcdp.44.3.02
https://doi.org/10.24095/hpcdp.44.3.02
https://doi.org/10.24095/hpcdp.44.3.03
https://doi.org/10.24095/hpcdp.44.3.03
https://www.canada.ca/en/health-canada/corporate/transparency/heath-portfolio-sex-gender-based-analysis-policy.html
https://www.canada.ca/en/health-canada/corporate/transparency/heath-portfolio-sex-gender-based-analysis-policy.html
https://www.canada.ca/en/health-canada/corporate/transparency/heath-portfolio-sex-gender-based-analysis-policy.html
https://www.canada.ca/en/health-canada/corporate/transparency/heath-portfolio-sex-gender-based-analysis-policy.html
https://doi.org/10.1016/j.lana.2023.100437
https://doi.org/10.1016/j.lana.2023.100437
https://odprn.ca/research/publications/characteristics-of-substance-related-toxicity-deaths-in-ontario/
https://odprn.ca/research/publications/characteristics-of-substance-related-toxicity-deaths-in-ontario/
https://odprn.ca/research/publications/characteristics-of-substance-related-toxicity-deaths-in-ontario/
https://www150.statcan.gc.ca/n1/pub/82-214-x/2012001/int-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-214-x/2012001/int-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-214-x/2012001/int-eng.htm


77 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 44, N° 3, March 2024

Author references:

1. Public Health Agency of Canada, Ottawa, Ontario, Canada
2. Ontario Ministry of Health, Toronto, Ontario, Canada

Correspondence: Amanda VanSteelandt, Public Health Agency of Canada, 785 Carling Ave, Ottawa, ON  K1A 0K9; Tel: 613-294-5944; Email: Amanda.VanSteelandt@phac-aspc.gc.ca

Original quantitative research

Accidental substance-related acute toxicity deaths among 
youth in Canada: a descriptive analysis of a national chart 
review study of coroner and medical examiner data
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Fiona Kouyoumdjian, MD, MPH, PhD (2)
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Highlights

• In 2016 and 2017, nearly half 
(46%) of all accidental deaths 
among youth 18 to 24 years of age 
were due to acute toxicity.

• Youth aged 20 to 24 who were 
unemployed, living in collective 
housing or unhoused were over-
represented among those who died 
of accidental acute toxicity.

• Almost one-third (30%) of youth 
12 to 24 years of age who died of 
accidental acute toxicity had at 
least one documented potentially 
traumatic event during their life.

• Opioids (fentanyl, morphine, diace-
tylmorphine [heroin], carfentanil) 
and stimulants (cocaine, metham-
phetamine, amphetamine) of non-
pharmaceutical origin were the 
most common contributors to acci-
dental acute toxicity deaths among 
youth aged 12 to 24 years. 

• Thirty-eight percent of the acciden-
tal acute toxicity deaths in youth 
were witnessed or potentially 
witnessed.

Abstract

Introduction: Substance-related acute toxicity deaths (ATDs) are a public health crisis 
in Canada. Youth are often at higher risk for substance use due to social, environmental 
and structural factors. The objectives of this study were to understand the characteris-
tics of youth (aged 12–24 years) dying of accidental acute toxicity in Canada and exam-
ine the substances contributing to and circumstances surrounding youth ATDs.

Methods: Data from a national chart review study of coroner and medical examiner 
data on ATDs that occurred in Canada between 2016 and 2017 were used to conduct 
descriptive analyses with proportions, mortality rates and proportionate mortality rates. 
Where possible, youth in the chart review study were compared with youth in the gen-
eral population and youth who died of all causes, using census data. 

Results: Of the 732 youth who died of accidental acute toxicity in 2016–2017, most 
(94%) were aged 18 to 24 years. Youth aged 20 to 24 who were unemployed, unhoused 
or living in collective housing were overrepresented among accidental ATDs. Many of 
the youth aged 12 to 24 who died of accidental acute toxicity had a documented history 
of substance use. Fentanyl, cocaine and methamphetamine were the most common sub-
stances contributing to death, and 38% of the deaths were witnessed or potentially 
witnessed. 

Conclusion: The findings of this study point to the need for early prevention and harm 
reduction strategies and programs that address mental health, exposure to trauma, 
unemployment and housing instability to reduce the harms of substance use on Canadian 
youth. 

Keywords: substance use, drug overdose, opioid overdose, acute toxicity deaths, children, 
youth, young adults, Canada

Introduction

Substance-related acute toxicity deaths 
(ATDs) are a public health crisis in Canada 
that have had a serious impact on youth. 
Between 2013 and 2017, there was a 53% 
increase in rates of opioid poisoning–
related hospitalizations of youth aged 15 
to 24.1 In March 2022, pediatricians reported 
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seeing a concerning number of children 
and youth with severe or life-threatening 
cases of opioid, stimulant or sedative use 
in the previous 24 months.2 Youth face 
unique social, environmental and struc-
tural factors that contribute to substance 
use and can lead to poor overall health, 
mental health conditions and death.3,4

As the risk of ATD is often higher for 
youth with a history of substance use or 
substance use disorders, it is critical to 
explore the risk factors of substance use 
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and substance use disorders in order to 
understand the risk of ATD.5,6 Adolescents’ 
risk factors for substance use and sub-
stance use disorders are unique to this age 
group due to the many changes that come 
with this transitional period of life.5 Some 
risk factors include adverse childhood 
experiences (such as abuse, traumatic 
events, neglect and mental health condi-
tions in family members),3,4 mental health 
conditions,7-9 history of correctional involve-
ment10 and family history of substance 
use.3,4 

Analyses of death investigation data from 
Ontario and British Columbia and linkage 
of census and vital statistics data have 
revealed factors specifically associated 
with ATDs among Canadian youth.6,11-12 
These factors include neighbourhood-level 
income inequality,11 living arrangements 
and housing instability, the absence of a 
bystander who could intervene, a mental 
health diagnosis6,12 and receipt of current 
or previous child, youth or family services.12

Previous research has highlighted chal-
lenges in opioid-related services for youth, 
including gaps in the continuum of care, 
inaccessibility of services, stigma, lack of 
respect for youth autonomy and a lack of 
family supports.13-16 Opioid agonist ther-
apy prescription rates and residential 
treatment rates have been declining 
among Ontario youth since 2014, despite 
increasing opioid-related youth ATDs.6 
About half of the youth who died from 
opioid-related acute toxicity in Ontario 
had an opioid use disorder. Difficulties 
youth face in accessing treatment or harm 
reduction services that suit their needs 
and preferences limit their protection from 
an increasingly toxic and unpredictable 
illegal drug supply. Nonpharmaceutical 
fentanyl has been the primary contributor 
to youth ATDs in Ontario and British 
Columbia in recent years.6,12 Youth who 
use substances intermittently may be at 
particular risk of opioid toxicity because 
they have less experience and lower opi-
oid tolerance.17

Previous research has explored ATDs within 
provinces or cities or with a focus on sub-
populations of youth, but only a few stud-
ies have examined ATDs among youth at a 
national level in Canada.6,11-12,18-21 The pur-
pose of this study was to address these 
knowledge gaps by examining ATDs among 
youth based on Canadian death investiga-
tion data from 2016 and 2017, and to set a 

baseline in the early years of the overdose 
crisis for comparison with future research. 
The objectives of this study were  

(1) to report the minimum prevalence of 
risk factors for substance use and sub-
stance use disorders identified by previous 
research among youth who died of acci-
dental acute toxicity in Canada in 2016 
and 2017; 

(2) to examine the most common sub-
stances contributing to ATDs among youth; 
and 

(3) to describe the circumstances of ATDs 
among youth.

Methods

Ethics approval

This study was reviewed and approved by 
the Public Health Agency of Canada 
Research Ethics Board (REB 2018-027P), 
the University of Manitoba Health Research 
Ethics Board (HS22710) and Newfoundland 
and Labrador Health Research Ethics 
Board (20200153).

Data sources

This analysis uses data on 732 accidental 
ATDs of youth taken from a retrospective 
chart review study of coroner and medical 
examiner death investigations of ATDs in 
all Canadian provinces and territories that 
occurred between 1 January 2016 and 31 
December 2017.22 An ATD is defined as a 
death after an acute toxicity due to the 
direct effects of one or more drugs or alco-
hol.23 Further details on the study protocol 
and the variables collected have been 
published elsewhere.22 Using census data 
from 201624-27 and Canadian Vital Statistics - 
Death data from 2016 and 201728 permit-
ted comparisons to the general population 
and the calculation of mortality rates. 

Youth definition 

In this study, youth are defined as indi-
viduals 12 to 24 years of age. To capture 
the differences among youth within this 
age range, this study stratifies youth into 
two categories: those between 12 and 
17 years of age and those between 18 and 
24 years of age. Each group has unique 
characteristics, and some variables are 
more age-dependent than others. Youth 
between 12 and 17 years of age are most 

likely students who live with parents or 
guardians, whereas youth aged 18 years 
and older may be legally permitted to use 
some substances and may no longer live 
with a parent or guardian and may have 
increased independence. 

While youth aged 12 years and older are 
more likely to be actively using sub-
stances, children younger than 12 are 
more likely to experience accidental expo-
sure to substances. Given the difference in 
the type of exposure (unintentional use is 
a different phenomenon from intentional 
use of substances) and the small number 
of ATDs in this age group, children under 
12 were excluded from this study. Most of 
the analysis in this study includes youth 
aged between 12 and 24. However, to 
compare with the 2016 Census data, 
results for those aged 20 to 24 years are 
presented separately.

Variables of interest

The primary outcome variable in this 
analysis was ATDs. The chart review 
study dataset provided data on previously 
identified risk factors for substance use, 
substance use disorders and ATDs among 
youth. These include sociodemographic 
factors (i.e. age, sex, employment status, 
living arrangement) and social or medical 
history (i.e. history of incarceration, con-
tact with health services in the preceding 
year, history of mental health conditions 
or symptoms, history of substance use, 
history of substance use disorder and 
potentially traumatic life events). 

Contact with health services includes 
inpatient admission (hospital or other) 
and outpatient treatment (e.g. emergency 
medical services, emergency department, 
general practitioner or nurse practitioner). 

Potentially traumatic events are used as 
the best comparable measure to adverse 
childhood events from the death investi-
gation files. Potentially traumatic events 
include one-off events, series of events or 
circumstances that are physically or emo-
tionally harmful or life threatening and 
could have lasting adverse effects on the 
person’s mental, physical, social, emo-
tional or spiritual well-being.29 They might 
include a health problem of a family 
member or relative, intimate partner prob-
lems, other relationship problems (e.g. a 
family argument), job or school problems, 
financial problems, the recent death of a 
friend or family member, criminal or other 



79 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 44, N° 3, March 2024

legal problems (e.g. custody dispute, civil 
suit), perpetrating or being a victim of 
interpersonal violence or a victim of child 
abuse, foster care experiences, experienc-
ing sexual abuse, or experiencing physical 
abuse or assault. 

These variables were collected from any 
available source in the death investigation 
file, which might include statements from 
family, friends or a primary health care 
provider, medical records, autopsy reports 
or police reports, for example. Therefore, 
some of the medical conditions reported 
may not necessarily have been medically 
diagnosed. Where available, residential 
postal codes were linked to Statistics 
Canada’s Postal Code Conversion File Plus 
to obtain area-based neighbourhood income 
quintile after tax (QAATIPPE).30

In this paper, the substances contributing 
to death are reported by their origin (phar-
maceutical or nonpharmaceutical) and 
whether the substance contributed to 
death alone or in combination with other 
substances. 

Variables that indicate the circumstances 
of the acute toxicity events and death 
include the most likely mode of substance 
use, the presence of a witness, the actions 
taken by the witness during the first and 
subsequent encounters, the administra-
tion of naloxone for youth with symptoms 
of opioid toxicity, the place of the acute 

toxicity event and the place of death. We 
also examined whether the place of the 
acute toxicity event was indoors or out-
doors, whether the person was found in 
or near a bed or in a vehicle and, in the 
case of youth who experienced the acute 
toxicity event inside their personal resi-
dence, whether they lived alone or with 
someone else. 

Statistical methods

To calculate accidental acute toxicity mor-
tality rates and proportionate mortality 
due to acute toxicity, we used population 
data from the 2016 Census and all-cause 
accidental death counts from the Canadian 
Vital Statistics - Deaths Database as denom-
inators.24,28 As a person’s entire life history 
is not documented in coroner and medical 
examiner files and there is variation in 
what is collected across jurisdictions, 
there is likely additional history and infor-
mation that was not captured. The results 
of this study should therefore be consid-
ered the minimum proportions of youth 
that had a given characteristic. Census 
data were used to compare proportions 
and calculate mortality rates for youth 
aged 20 to 24 by employment status and 
living arrangement.25-27 For the remainder 
of the analyses, the minimum proportions 
of youth aged 12 to 24 who had a given 
characteristic were calculated. An UpSet plot 
was constructed using the ComplexUpSet 
package to identify the most common 

substances and substance combinations 
contributing to death, and their origin.31 

All statistical analyses were performed 
using R statistical software version 4.1.1.32 
To protect privacy, cell sizes less than 10 
were either suppressed or grouped into 
larger categories, all counts were ran-
domly rounded to base 3 and proportions 
and mortality rates were based on rounded 
counts.22

Results

Burden of acute toxicity deaths among 
youth

Overall, there were 732 people aged 12 to 
24 years who died of accidental acute tox-
icity, and most of these youth were 
between 18 and 24 years of age (94%; 
Table 1). Death due to accidental acute 
toxicity accounted for nearly half (46%) 
of all-cause accidental mortality among 
youth aged 18 to 24. Among youth aged 
12 to 17 years, the contribution of acute 
toxicity to all-cause accidental deaths was 
higher among females (23%) than males 
(11%).  

Characteristics of youth who died of 
accidental acute toxicity

A subset of 567 youth between 20 and 
24  years of age who died of accidental 
acute toxicity in 2016 or 2017 were compared 

TABLE 1 
Number of deaths, mortality rates and proportionate mortality rates for youth aged 12 to 24 years  

in Canada who died from accidental substance-related acute toxicity in 2016 and 2017

Measure
Youth 

aged 12–24 
years 

Youth aged 
12–17 years

Female youth 
aged 12–17 

years

Male youth 
aged 12–17 

years

Youth aged 
18–24 years

Female youth 
aged 18–24 

years

Male youth 
aged 18–24 

years

Number of acute toxicity deaths 732 42 24 18 690 183 507

Total population in 2016 5 418 470 2 339 370 1 139 935 1 199 430 3 079 100 1 505 960 1 573 145

Mortality rate due to accidental 
acute toxicity per 100 000 
population

6.8 0.9 1.1 0.8 11.2 6.1 16.1

Total accidental deaths in 2016 
and 2017

1 770 270 105 165 1 500 390 1 110

Proportionate accidental acute 
toxicity mortality rate in relation  
to all-cause accidental deathsa

41% 16% 23% 11% 46% 47% 46%

Data sources: National Chart Review Study of Substance-Related Acute Toxicity Deaths.22 The denominator for each group’s mortality rates is from the 2016 Census.24 The all-cause mortality 
counts by demographic group used to calculate proportionate mortality rates were provided by Statistics Canada from the Canadian Vital Statistics - Death database.28 All accidental deaths 
include International Classification of Diseases 10th Revision (ICD-10) codes: V01–V99, W00–W99, X00–X59, Y85 and Y86. 

Notes: Counts from the National Chart Review Study of Substance-Related Acute Toxicity Deaths were randomly rounded to base 3, and proportions and rates are based on rounded counts. 
Deaths due solely to prescribed substances or alcohol were not available from British Columbia; therefore, acute toxicity deaths in this table may be underestimates.

a All-cause accidental death estimates are rounded using Statistics Canada’s controlled rounding process for confidentiality purposes. The counts exclude the deaths of nonresidents of Canada. 
The cause of death is tabulated as the underlying cause of death. This is defined as (a) the disease or injury that initiated the train of events leading directly to death, or (b) the circumstances 
of the accident or violence that produced the fatal injury. This underlying cause is selected from a number of conditions listed on the death registration form.
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to youth of the same age using 2016 
Census data (Table 2). The employment 
status of youth who died of acute toxicity 
was most often unknown (49%), and the 
other employment status categories in 
Table 2 represent the minimum propor-
tions of youth in that category. At least 
23% of individuals who died were employed 
and at least 18% were unemployed. Given 
the number of unknowns, the employ-
ment rate among those who died of acute 
toxicity may be lower, equivalent or 
higher than the rate in the general popula-
tion. However, unemployment was more 
prevalent among youth who died (at least 

18% but perhaps higher) than among 
youth in the general population (11%). 
The mortality rate due to acute toxicity for 
youth who were unemployed was 20.4 per 
100 000. 

While most youth aged 20 to 24 lived in a 
private dwelling (70%), 4% lived in a col-
lective dwelling and 9% were unhoused 
at the time of their death. Youth who were 
living in collective dwellings or unhoused 
were overrepresented among those who 
died of acute toxicity when compared to 
the general population. We did not calcu-
late mortality rates for these two groups 

due to differences in the definitions used 
by the two data sources. 

Table 3 presents the characteristics of the 
732 youth aged 12 to 24 years who died of 
accidental  acute toxicity in 2016 and 
2017. Commonly documented mental 
health conditions or symptoms in this 
group included depressive disorder or 
depressive symptoms (22%), substance 
use disorder (excluding alcohol; 20%), 
anxiety disorder (16%) and suicidal ide-
ation or suicide attempt (12%). Eighty-
three percent of youth had a documented 
history of substance use, and more than 

TABLE 2 
Comparison of employment status and living arrangements for youth aged 20 to 24 years who died of accidental acute toxicity (2016 to 

2017) and in the Canadian general population (2016)

Characteristic

Proportion of youth who died  
of accidental acute toxicity in 

2016 or 2017, 
% (n)

Proportion of youth in the 
general Canadian population  

in 2016, 
% (n)

Rate of accidental deaths due to 
acute toxicity per 100 000 

population, 
(95% CI)

Total youth aged 20 to 24 years 567 2 242 690 12.6 (11.6–13.7)

Employment statusa

Employedb 23 (132) 65 (1 466 900) 4.5 (3.7–5.3)

Unemployedc 18 (99) 11 (243 215) 20.4 (16.3–24.4)

Student (full-/part-time) 7 (39) — —

Social assistance programd 3 (18) — —

Illegal sources of income 3 (18) — —

Other income source 4 (21) — —

Unknown 49 (276) <1 (21 015)e —

Not in the labour force — 23 (511 560)f —

Living arrangement

Private dwelling 70 (399) 99 (2 221 685) 9.0 (8.1–9.9)

Collective dwellingg 4 (24) <1 (20 940) Not calculated

Unhoused 9 (51)h <1 (1 855)i Not calculated

Other dwelling type  Suppressed — —

Unknown 15 (84) — —

Abbreviation: CI, confidence interval.

Data sources: National Chart Review Study of Substance-Related Acute Toxicity Deaths22; Statistics Canada, 2016 Census of Population, Statistics Canada Catalogue Nos. 98-316-X2016001,24 
98-400-X2016198,25 98-400-X201602126 and 98-400-X2016018.27

Notes: This age range (20–24 y) was used in the table to align with the age range used in census data. “—” indicates that a comparable statistic was not available in census data or chart review 
study data. “Not calculated” indicates that a similar statistic was available in census data, but the variable definitions were too different to calculate a mortality rate. Counts from the National 
Chart Review Study of Substance-Related Acute Toxicity Deaths are randomly rounded to base 3, and percentages and rates are based on rounded counts.

a More than one selection may have been made for youth who died of acute toxicity, as the options were not mutually exclusive. Only one selection could be made in census data.

b Includes those who are employed full-time and part-time, and seasonal workers.

c The definition for unemployed used by the census may not be equivalent to the definitions used by the coroner and medical examiner offices.

d Includes disability support.

e Individuals aged 20 to 24 from the 2016 Census (98-316-X2016001) who are not accounted for in the labour force status statistics (98-400-X2016198).

f People who are not in the labour force include students, retired persons, unpaid family workers and others not looking for work.

g Includes supportive or transitional housing and health or correctional facility (mental health facility, substance use/addictions treatment facility, harm reduction residence, correctional  
facility or police custody). The chart review study did not include people living in shelters in this category, but they are included in the census count. The mortality rate for people who lived  
in collective dwellings was not calculated given the difference in definitions for the study and the census.

h Acute toxicity deaths data include people who are unsheltered, emergency sheltered, provisionally accommodated, at immediate risk of homelessness or hidden homelessness. 

i 2016 Census data only include people in shelters. The mortality rate for people who were unhoused was not calculated given the difference in definitions for the study and the census.
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half (59%) had contact with health care 
services in the year preceding their death. 
At least 30% of the youth had experienced 
a potentially traumatic event in their life-
time, the most common of these being a 
criminal legal problem (e.g. arrest, jail 
time, court hearing; 14%). About one in 
20 (5%) experienced a potentially trau-
matic event in the two weeks before their 
death. Youth from the lowest neighbour-
hood income quintile were overrepre-
sented among those who died. It is likely 

that many of the youths with unknown 
residential postal codes also belonged to 
lower income quintiles, because at least 
one-quarter of those with unknown postal 
codes were unhoused at the time of their 
death (data not shown).

Substances contributing to accidental 
ATDs

Fentanyl (56%), cocaine (30%), metham-
phetamine (18%) and ethanol (alcohol; 

16%) were the most common substances 
identified as contributing to death among 
youth who died by accident (Table 4). 
Seven of the substances contributing to at 
least 5% of deaths were opioids (fentanyl, 
morphine, diacetylmorphine [heroin], car-
fentanil, methadone, oxycodone and hydro-
morphone); four were stimulants (cocaine, 
methamphetamine, amphetamine and 
MDMA); and the other two were alcohol 
and a benzodiazepine (alprazolam). The 
substances contributing to accidental 
deaths for youth were most often of non-
pharmaceutical origin. Carfentanil, metha-
done, fentanyl, cocaine and ethanol (alcohol) 
contributed to deaths on their own (with-
out the contribution of other substances) 
more often than other substances.

The substances and substance combina-
tions that were the most common contrib-
utors to accidental deaths among youth 12 
to 24 years of age were fentanyl alone 
(111  deaths, 15% of youth) and fentanyl 
and cocaine in combination (36 deaths, 
5% of youth; Figure 1). Most of the top 
substances and combinations involved 
opioids and/or stimulants, and most were 
drugs of nonpharmaceutical origin.

Circumstances of accidental acute toxicity 
event and death

During the acute toxicity event that led to 
death, the mode of substance use by 
youth aged 12 to 24 was most often 
unknown; however, similar proportions of 
youth were likely using substances orally 
(15%), through nasal insufflation (snort-
ing; 14%), smoking (13%) or injection 
(11%; Table 5). 

For 38% (279) of youth, the acute toxicity 
event was witnessed or potentially wit-
nessed (the person was still alive when 
found, or it was unclear) (Table 5). In 
these situations, witnesses called 911 58% 
of the time and attempted resuscitation 
32% of the time. No action was taken by 
potential witnesses for one in four acute 
toxicity events (25%). When no action was 
taken at the first encounter, the potential 
witnesses believed the individual was 
sleeping 61% of the time. Other reasons 
the potential witness might not have taken 
action at the first encounter included not 
recognizing a medical emergency or lack 
of access to a phone, for example. 

During subsequent encounters, potential 
witnesses called 911 in 91% of cases and 
attempted resuscitation in 35% of cases. 

TABLE 3 
Characteristics of youth aged 12 to 24 years who died of accidental acute  

toxicity in Canada, 2016 or 2017

Characteristic

Proportion of youth who died of 
accidental acute toxicity 

(N = 732), 
% (n)

Documented mental health conditions or symptomsa

Depressive disorder or depressive symptoms 22 (162)

Substance use disorder (excluding alcohol) 20 (147)

Anxiety disorder 16 (117)

Suicidal ideation/suicide attempt 12 (84)

Alcohol use disorder 5 (39)

Unknown 29 (210)

History of substance use (drugs and/or alcohol)

Yes 83 (606)

Contact with health services in the year preceding death

Yes 59 (432)

Potentially traumatic life eventsb 

Any potentially traumatic events in their lifetime 30 (219)

Criminal legal problem (e.g. arrest, jail, court) 14 (102)

Relationship problem not concerning intimate partner  
(e.g. family argument)

6 (45)

Any potentially traumatic events within 2 weeks of death 5 (36) 

History of incarcerationc

Yes 6 (45)

Neighbourhood-level income quintile

Q1 (lowest) 26 (192)

Q2 (medium-low) 16 (114)

Q3 (middle) 12 (90)

Q4 (medium-high) 12 (90)

Q5 (highest) 10 (72)

Unknown 24 (174)

Data source: National Chart Review Study of Substance-Related Acute Toxicity Deaths.22

Abbreviation: Q, quartile.

Notes: Counts from the National Chart Review Study of Substance-Related Acute Toxicity Deaths are randomly rounded to 
base 3, and percentages are based on rounded counts.

a More than one selection may have been made as the options were not mutually exclusive. Any mention of a mental health 
condition or symptom was abstracted but these may not all have been medically diagnosed.

b More than one type of potentially traumatic event could be documented for each person. Only the types of potentially 
traumatic events that occurred for more than 5% of youth that died are shown in this table.

c Information protected by the Youth Criminal Justice Act;33 may be less available in coroner and medical examiner files. 
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When individuals showed symptoms of 
opioid toxicity (such as snoring or gur-
gling, difficulty breathing, pinpoint pupils, 
being unconscious or unresponsive, or 
blue lips, fingernails or face), naloxone 
was given at least 34% of the time. 

The most common place of acute toxicity 
event was in a personal residence setting 
(60%) followed by the home of another 
person (15%). A minority of acute toxicity 
events occurred outside (6%) or inside a 
vehicle (4%). Almost one-third of those 
who died were found in or near a bed 
(31%). Most youth died where the acute 
toxicity event occurred (70%), while 23% 
died in a hospital.

Discussion

The findings of this study highlight the 
minimum prevalence of factors among 
accidental youth ATDs that previous 
researchers have identified as important 
for youth substance use, substance use 
disorders, and ATDs. Most youth who 

died of acute toxicity had a history of sub-
stance use (83%), and 20% had a docu-
mented history of a substance use disorder. 
Mental health conditions or symptoms 
such as depressive disorder or depressive 
symptoms, anxiety disorder and suicidal 
ideation or suicide attempts were com-
monly documented among youth who 
died of acute toxicity. 

Previous research has pointed to the rela-
tionship between mental illness, history of 
substance use and substance use disor-
ders;5-6,12 this study’s findings further illu-
minate the need for early prevention, 
treatment and harm reduction for sub-
stance use and accessible mental health 
care and supports for youth to prevent 
ATDs. More than half of youth had con-
tact with health services in the year pre-
ceding their death, suggesting a potential 
opportunity for intervention. Ensuring 
that substance use services for youth are 
appropriately tailored to the unique needs 
of this population is important. Improved 
and targeted supports for youth, including 

during transitions to early adulthood, 
could reduce harms in this population.

Additionally, about one-third of youth who 
died of accidental acute toxicity experi-
enced at least one potentially traumatic 
event in their lifetime. This finding aligns 
with existing literature on the role that 
trauma plays in substance use disorders.34 
However, different types of traumatic events 
may impact individuals differently, and 
may or may not always be related to sub-
stance use. Death investigations do not 
deliberately set out to collect potentially 
traumatic events that occurred earlier in 
life; therefore, the number of youth who 
had been exposed to traumatic events is 
likely higher than was documented in this 
study. In British Columbia, 73% of youth 
aged 18 and younger who died of an 
unregulated drug-related acute toxicity 
were in receipt of child, youth or family 
services.12

The results of this study also suggest 
potential opportunities for targeted upstream 

TABLE 4 
Origin of the most common substances contributing to accidental acute toxicity deaths among youth 12 to 24 years  

of age in Canada, 2016 to 2017

Most common 
substances contribut-

ing to death 

Deaths where 
substance 

contributed 
(N = 732), 

n (%)

When substance contributed to death,  
the origin of the substance,a 

n (%)

When substance contributed to death, 
the contribution of other substances, 

n (%)

Nonpharmaceutical Pharmaceutical Unknown None
Multiple substances 

contributed

Fentanyl 408 (56) 213 (52) Suppressed 189 (46)b 111 (27) 297 (73)

Cocaine 216 (30) 208 (100) NA NA 24 (11) 189 (88)

Methamphetamine 132 (18) 125 (100) NA NA Suppressed 126 (96)

Ethanol (alcohol) 117 (16) NA NA NA 12 (10) 102 (87)

Morphine 96 (13) 21 (22) 0 (0) 78 (81) Suppressed 90 (94)

Amphetamine 84 (12) 15 (18) Suppressed 68 (81) Suppressed 81 (96)

Diacetylmorphine 
(heroin)

75 (10) 75 (100) NA NA Suppressed 72 (96)

Alprazolam 72 (10) NA 72 (100) NA Suppressed 69 (96)

Carfentanil 63 (9) 51 (100) NA NA 24 (38) 39 (62)

Methadone 48 (7) NA 45 (100) NA 15 (31) 33 (69)

Oxycodone 39 (5) NA 39 (100) NA 0 (0) 39 (100)

Hydromorphone 36 (5) NA 36 (100) NA Suppressed 30 (83)

MDMA 36 (5) 36 (100) NA NA Suppressed 27 (75)

For all deaths 732 (100) 534 (73) 213 (29) 84 (12) 480 (66) 237 (32)

Data source: National Chart Review Study of Substance-Related Acute Toxicity Deaths.22

Abbreviation: NA, not applicable.

Notes: More than one substance can be identified as a contributor to death in a single ATD. Some of the substances in this table are active metabolites of other substances. For example, 
morphine is a metabolite of heroin and amphetamine is a metabolite of methamphetamine. Their presence in toxicology might indicate that they were consumed, or a parent substance was 
consumed. Counts from the National Chart Review Study of Substance-Related Acute Toxicity Deaths are randomly rounded to base 3, and percentages are based on rounded counts.

a A substance can have more than one origin. Some substances have only one origin and the other is not applicable (NA).

b In most cases where fentanyl is listed as being of unknown origin, it is due to data being unavailable from British Columbia. As pharmaceutical fentanyl is not widely available, nearly all 
fentanyl of unknown origin is likely to have been nonpharmaceutical. 
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Data source: National Chart Review Study of Substance-Related Acute Toxicity Deaths.22

Notes:

(a) The grid of substance sets displays specific substances and combinations of substances contributing to death in columns. Substances are represented by black dots and combinations are 
joined by a black line. “Unspecified multiple drug toxicity” refers to cases in which multiple substances contributed to death but the specific substances were not identified. “No toxicology 
information” means that nothing is known about specific substances contributing to death or their number.

(b) The vertical bar chart shows the number of deaths for which a specific substance or substance combination described in the grid below contributed to death. The percentage of deaths due 
to the set is also shown above the bars. The bars are coloured to show the origin of the substances. As pharmaceutical fentanyl is not widely available, nearly all fentanyl of unknown origin is 
likely to be nonpharmaceutical.

Morphine and amphetamine are active metabolites of diacetylmorphine (heroin) and methamphetamine, respectively, and might be present in toxicology results because the parent substance 
was consumed (diacetylmorphine [heroin] or methamphetamine). Counts are randomly rounded to base 3. Sets contributing to fewer than 10 deaths were excluded from the plot. The sub-
stances in the UpSet plot differ from the substances most commonly contributing to death (Table 2) because exclusive combinations are prioritized over total number of deaths. For example, 
although alprazolam contributed to 10% of deaths, it does not appear in the UpSet plot because it was involved in a variety of combinations contributing to fewer than 10 deaths each.

FIGURE 1 
UpSet plot of the most frequent substances and substance combinations contributing to accidental deaths for youth  

12 to 24 years of age in Canada, 2016 to 2017
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interventions. Male youth aged 18 to 24 
accounted for the highest proportion of 
youth ATDs. Unemployed youth had a 
very high mortality rate due to acute tox-
icity, though it is unknown if all people 
described as unemployed in their coroner 
or medical examiner file met the Statistics 
Canada definition. Youth who lived in 

collective housing or were unhoused were 
overrepresented among those who died of 
acute toxicity. The Statistics Canada defi-
nition of collective housing includes more 
institution types than that used by the 
chart review study, yet the minimum pro-
portion of youth who died of accidental 
acute toxicity and lived in collective 

housing was higher than that of the gen-
eral population of youth (4% and <1%, 
respectively). The Statistics Canada defini-
tion of being unhoused counted only 
those who were staying in a shelter, while 
the chart review study definition also 
included youth unsheltered on the street 
or temporarily staying with family or 
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TABLE 5 
Circumstances of death for accidental acute toxicity events and deaths among youth 12 to 

24 years of age in Canada, 2016 to 2017

Circumstances of death
Proportion, 

% (n)

Mode of substance use,a N = 732

Likely oral 15 (108)

Likely nasal insufflation or intranasal (snorting) 14 (102)

Likely smoking 13 (96)

Likely injection 11 (78)

Other or unknownb 57 (420)

Witnesses, N = 732

No, individual deceased when found and no evidence event was witnessed 22 (162)

Unclear, unconscious or unresponsive when found 21 (150)

Yes, individual alive when found and showing symptoms of acute toxicity 12 (90)

Unclear, individual thought to be asleep 6 (42)

Unknown 39 (288)

Action taken when potential witness was at scene,c N = 279

Called 911 58 (162)

Attempted resuscitationd 32 (90)

No action taken 25 (69)

Other 23 (63)

When potential witness did not take action at first encounter, N = 69

Witness thought they were sleeping 61 (42)

On subsequent encounter, called 911 91 (63)

On subsequent encounter, attempted resuscitationd 35 (24)

On subsequent encounter, took some other actione 17 (12)

Naloxone given to individuals showing symptoms of opioid toxicity,f N = 255

Yes 34 (87)

No 25 (63)

Unknown 41 (105)

Location of acute toxicity event, N = 732

Indoor setting 93 (684)

Personal residence 60 (441)

Home of another person 15 (108)

Hotel or motel 3 (21)

Public building 2 (15)

Substance use/addictions treatment facility        2 (12)

Other (all other indoor settings) 5 (36)

Outdoor setting 6 (45)

Outdoor public place 5 (33)

Other (all other outdoor settings) 2 (12)

Unknown setting 8 (57)

Living situation of those who had the acute toxicity event inside their personal residence, N = 441

Living with parents 20 (90)

Living with friends or roommates 9 (39)

Living alone 7 (30)

Living with partner (not common law or unknown if common law) 3 (12)

Continued on the following page

friends. Nevertheless, it is very concerning 
that nearly 1 in 10 youth who died of acci-
dental acute toxicity were documented as 
unhoused—a situation that should be 
rare. 

Developing prevention and harm reduc-
tion programs specifically for youth who 
are unemployed, living in collective hous-
ing or unhoused would reach a large pro-
portion of youth at risk for ATD. These 
findings also highlight a need for improved 
service integration for this population, so 
that other social supports such as housing 
and employment that are often interre-
lated are easily accessible alongside men-
tal health and substance use services. 

The substances most commonly contrib-
uting to youth ATDs were opioids and 
stimulants of nonpharmaceutical origin. 
In Canada, illegal fentanyl was first recog-
nized in 2011, and by 2016, opioids were 
among the top 10 controlled substances 
most detected by Canada’s Drug Analysis 
Service (DAS).35 Additionally, over half of 
the heroin samples tested by DAS between 
2012 and 2017 contained fentanyl.35 As 
youth may not have been aware of these 
changes in the drug supply, increasing 
awareness of the presence of fentanyl in 
other substances could potentially reduce 
accidental ATDs.4,36 People who have been 
using opioids for a long time develop a 
tolerance, requiring greater amounts over 
time to achieve the same effects.17 Those 
who have just started using substances or 
who have had a break in substance use—
situations in which many youth may find 
themselves—cannot tolerate greater 
amounts, and highly toxic opioids such as 
fentanyl present a greater risk. 

Evidence-based prevention and treatment 
for opioid toxicity such as naloxone access, 
opioid agonist treatment and supervised 
consumption sites are key.37 Drug-checking 
services that are accessible to youth may 
allow them to test that the substances 
they purchase on the street are not con-
taminated with dangerous drugs.37 Addi-
tionally, services that offer prescribed 
medications as an alternative to illegal 
drugs may give youth access to a safer 
supply while connecting them with health 
and social services.38 

Another important method to reduce the 
risk of an ATD is to not use substances 
alone.17 Only 38% of accidental acute tox-
icity events leading to death among youth 
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consider the roles of parents and guard-
ians and children’s rights.

Strengths and limitations

This study provides an important baseline 
to examine ATDs among Canadian youth 
on the national level near the beginning of 
the overdose crisis. Coroner and medical 
examiner data provide details on the cir-
cumstances of death, such as the location 
of death and the presence of witnesses, 
and are often more comprehensive than 
other mortality data sources. 

However, it is important to note that death 
investigations are not methodologically 
designed to collect all variables of interest 
to our study, and some variables may be 
more likely to have missing data than oth-
ers. Information protected by the Youth 
Criminal Justice Act,33 such as history of 
incarceration, may have been less avail-
able in the death investigation files for 
youth. Based on the numbers reported by 
British Columbia,12 death investigation 
files provide limited documentation of 
child, youth or family services received by 
youth who died. Therefore, as information 
is missing for many of our variables of 
interest, the findings in this analysis only 
represent the minimum proportions of 
youth characteristics, and the mortality 
rates and proportions presented are likely 
underestimated. 

Both the drug supply and environmental 
stressors have changed since the study 
period in 2016 and 2017, particularly dur-
ing the years of the COVID-19 pandemic. 
Some of the findings may no longer be as 
relevant to youth today, as the substances 
contributing to death and the harm reduc-
tion practices adopted by youth may have 
changed since 2017. There has been con-
flicting evidence on whether substance 
use among youth decreased or increased 
during the COVID-19 pandemic; changes 
in the patterns of substance use may be 
due to other factors.40-43 

Based on an Ontario comparison of youth 
aged 15 to 24 who died of opioid-related 
acute toxicity during the pre-pandemic 
period versus the pandemic period, we 
might expect to see an increase in the pro-
portion of deaths to which nonpharma-
ceutical fentanyl or benzodiazepines 
contributed, fewer deaths outdoors and an 
increase in substance use via inhalation or 
smoking in recent years across Canada 
after our study period.6 However, as the 

Circumstances of death
Proportion, 

% (n)

Living with family (spouse, common law partner or children) 3 (12)

Other 4 (18)

Unknown 53 (234)

Specific setting of acute toxicity event, N = 732

In or near bed 31 (228)

Vehicle 4 (27)

Location of death, N = 732

Same as place of acute toxicity event 70 (513)

Hospital 23 (168)

Other 7 (51)

Data source: National Chart Review Study of Substance-Related Acute Toxicity Deaths.22

Notes: Counts from the National Chart Review Study of Substance-Related Acute Toxicity Deaths are randomly rounded to 
base 3, and percentages are based on rounded counts.

a More than one mode of use may have been selected, so the combined count does not equal the total number of ATDs in 
youth. There can be uncertainty about the mode of drug use; therefore, these are described as the mode of use most likely 
based on evidence available in the death investigation file.

b Includes unknown or other modes of use (e.g. transdermal patches); these categories have been collapsed because of small 
cell sizes.

c The denominator for “action taken” proportion calculations is the number of ATDs in which the person was still alive (or if it 
was unclear if they were still alive) when found. More than one action may have been taken by each potential witness; these 
actions are not mutually exclusive.

d Includes CPR, rescue breathing, stimulation, giving epinephrine, giving oxygen and other resuscitative activities.

e Includes calling someone else, other, and no action taken.

f The denominator for “Naloxone given to individuals showing symptoms of opioid toxicity” proportion calculations is the 
number of ATDs for which opioid toxicity symptoms (such as snoring, difficulty breathing, loss of balance, confusion, or if the 
individual was asleep) were observed.

TABLE 5 (continued) 
Circumstances of death for accidental acute toxicity events and deaths among youth 12 to 

24 years of age in Canada, 2016 to 2017

were witnessed or potentially witnessed 
by someone who could call for help or 
give aid. Among the youth whose fatal 
acute toxicity event occurred in their per-
sonal residence, 20% lived with their par-
ents, 9% lived with friends or roommates 
and only 7% were living alone. For many 
of those who died, someone might have 
been nearby while they used substances, 
but stigma may have prevented the youth 
from telling others about their substance 
use and having someone who could sup-
port them in the event of an emergency.39 

The ability of the bystander to recognize 
and respond to an acute toxicity event is 
also important. About one in three youth 
were found in or near a bed, and when 
bystander actions were delayed, it was 
most often due to a belief that the person 
was asleep or sleeping off substance use. 
These findings suggest a need for increas-
ing awareness of the signs of acute toxic-
ity and how it may be confused with sleep 
so that bystanders can better recognize 
the medical emergency. 

Other reasons bystanders might not act 
immediately could be the absence of a 
phone to call 911 or not having naloxone 
on hand, for example. Improving access to 
naloxone and the means of calling emer-
gency health services would increase 
bystanders’ ability to act more rapidly. 

Targeted public education and awareness 
efforts on the toxicity of the drug supply 
and recognizing and responding to an 
overdose, as well as to reduce stigma 
around substance use in this population 
remain important. It is also relevant to 
note that the study period reflects the 
early stages of the overdose crisis before 
communications and messaging efforts 
were widely increased. 

Some of the youth in this study were 
above the legal threshold for majority, and 
some were below; there are big differ-
ences in how laws, policies and practices 
are applied to these two groups.36 While 
minors are often grouped together in these 
analyses due to small counts, interven-
tions for youth under the age of 18 must 
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pace of change and context of the over-
dose crisis varies across provinces and ter-
ritories, it is difficult to extrapolate from 
one province to the national level. 

Nevertheless, despite the older study period, 
this study identified concerning upstream 
factors that were highly prevalent among 
youth who died of acute toxicity and can 
serve as a baseline for future studies.

Conclusion

This study provides an important baseline 
near the beginning of the overdose crisis 
for examining ATDs among Canadian 
youth on the national level, and will sup-
port future work investigating how the 
crisis has evolved over time. Understand-
ing the characteristics of youth who died 
of accidental acute toxicity, the substances 
contributing to their deaths and the cir-
cumstances of death can inform harm 
reduction and social programs and poli-
cies to better meet the needs of youth and 
prevent further acute toxicity deaths. 
Additionally, these findings highlight the 
need to implement early prevention inter-
ventions that address mental health, expo-
sure to trauma, unemployment and 
homelessness to reduce the harms of sub-
stance use on Canadian youth. 
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Highlights

• Males 60 years or older had a 
higher mortality rate due to acci-
dental acute toxicity than females.

• When a pharmaceutical substance 
contributed to accidental acute 
toxicity death, 61% of older adults 
had a prescription for the substance. 
At least one nonpharmaceutical 
substance contributed to 43% of 
accidental older adult acute toxic-
ity deaths.

• Multiple substances contributed to 
most of the accidental deaths 
(61%), with fentanyl, cocaine and 
ethanol (alcohol) most often con-
tributing to death.

• Almost three-quarters of the older 
adults who died of acute toxicity 
had accessed health care in the 
year preceding death.

excretion of drugs (e.g. morphine) due to 
decreased cardiac output and kidney func-
tion.2 Very few clinical studies have been 
conducted to examine changes in pharma-
cokinetics and pharmacodynamics as peo-
ple age, although adverse drug reactions 
are known to include increased mortality.2

For opioids in particular, the expected effi-
cacy and side effects may change as regu-
lar biological functions change with age.3 
Changes in drug distribution and impair-
ment of metabolism and elimination of 

Abstract

Introduction: Limited research exists on substance-related acute toxicity deaths (ATDs) 
in older adults (≥60 years) in Canada. This study aims to examine and describe the 
sociodemographic characteristics, health histories and circumstances of death for acci-
dental ATDs among older adults.

Methods: Following a retrospective descriptive analysis of all coroner and medical 
examiner files on accidental substance-related ATDs in older adults in Canada from 
2016 to 2017, proportions and mortality rates for coroner and medical examiner data 
were compared with general population data on older adults from the 2016 Census. Chi-
square tests were conducted for categorical variables where possible.

Results: From 2016 to 2017, there were 705 documented accidental ATDs in older 
adults. Multiple substances contributed to 61% of these deaths. Fentanyl, cocaine and 
ethanol (alcohol) were the most common substances contributing to death. Heart dis-
ease (33%), chronic pain (27%) and depression (26%) were commonly documented. 
Approximately 84% of older adults had contact with health care services in the year 
preceding their death. Only 14% were confirmed as having their deaths witnessed.

Conclusions: Findings provide insight into the demographic, contextual and medical 
history factors that may influence substance-related ATDs in older adults and suggest 
key areas for prevention.

Keywords: drug overdose, opioid overdose, mortality, older adults, substance use, Canada, 
acute toxicity

who died of acute toxicity as well as the 
substances involved and circumstances of 
their deaths.

Several biomedical factors put older adults 
at high risk for acute toxicity: pharmaco-
kinetic changes with age include increased 
body fat that prolongs the half-life of fat-
soluble drugs (e.g. diazepam); decreased 
body water, which increases concentra-
tions of water-soluble drugs (e.g. etha-
nol); reduced metabolism, which can lead 
to higher steady-state concentrations of 
some drugs (e.g. alprazolam); and reduced 

Introduction

Substance-related acute toxicity deaths 
(ATDs) are an ongoing public health issue 
in Canada. At the national level, data on 
substance-related ATDs in specific sub-
populations, for example, individuals aged 
60 years and older, are limited. What is 
known is that people in this age group 
made up 9% to 11% of apparent opioid 
toxicity deaths from 2016 to 2022 and 8% 
to 10% of apparent stimulant toxicity 
deaths from 2018 to 2022.1 This study 
aims to better understand the characteris-
tics of people aged 60 years and older 

Research article by Ha JH et al.  
in the HPCDP Journal.  

 is licensed under a Creative Commons 
Attribution 4.0 International License

https://doi.org/10.24095/hpcdp.44.3.03Post this article

mailto:amanda.vansteelandt%40phac-aspc.gc.ca?subject=
https://doi.org/10.24095/hpcdp.44.3.03
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.24095/hpcdp.44.3.03
https://twitter.com/share?text=%23HPCDP Journal – Accidental substance-related acute toxicity deaths in older adults in 2016 and 2017: a national chart review study&hashtags=PHAC,opioidcrisis,substanceuse&url=https://doi.org/10.24095/hpcdp.44.3.03


90Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 44, N° 3, March 2024

drugs can increase the potency, duration 
of action, and side effects of opioids.3 
Disparities in drug distribution between 
older and younger adults may be due to 
decreases in digestion time and increases 
in gastric pH caused by medications com-
monly used by older people, as well as 
increases in adipose tissue combined with 
decreases in overall body mass and water 
volume.3

Older adults are more likely to have mul-
tiple prescriptions for multiple conditions, 
including for opioids for pain manage-
ment,4,5 which increases the likelihood of 
incorrect ingestion of dosages as well as 
of errors in prescribing.6-8 A population-
based cohort study from Ontario, Canada, 
found that adults older than 45 years and 
women were more likely to have an active 
opioid prescription at the time of death 
than adults younger than 25 years and 
men.9

Some older adults also use substances for 
relief of unmet medical or psychological 
needs or non-medical reasons. For exam-
ple, among people aged 65 and older who 
consumed cannabis for medical and non-
medical reasons, 72% did so for pain-
related reasons, 29% to help with 
problems sleeping and 12% to manage 
anxiety or depression.10 About 6.1% of 
people aged 60 to 75 years reported using 
illicit substances in the past year and 
7.6% reported high-risk alcohol use (one 
or more occasions of drinking 5 or more 
drinks or of drinking more than 10 
(females) or 15 (males) drinks in the last 
week).11 Using other substances while tak-
ing prescription medications could 
increase the risk of acute toxicity events. 
Substance use can also lead to or escalate 
medical conditions common in older age, 
such as diabetes, cardiovascular disease 
or lung conditions,12-14 and these medical 
conditions could make older adults more 
susceptible to acute toxicity and at higher 
risk of death after an acute toxicity event.15-17

Because social isolation and stigma can 
also affect substance use among older 
adults, opportunities to modify risk of use 
may arise through social and structural 
interventions.18,19 For example, as a result 
of increasing medical concerns and pre-
scriptions with age, older adults have a 
higher usage of health care services.20 
Points of contact with health care services 
could be used as opportunities for sub-
stance use and mental health interventions, 

particularly for older adults with less 
social support.

Taken together, the medical histories and 
sociodemographic characteristics of older 
adults may increase the risk of accidental 
acute toxicity. This study examined acci-
dental ATDs and sought, at the national 
level, to (1) describe the characteristics of 
older adults who died from acute toxicity 
and compare them with those of older 
adults in the general Canadian popula-
tion; (2) characterize the substances con-
tributing to ATDs in older adults as well as 
their origins (pharmaceutical vs. nonphar-
maceutical) and sources (e.g. prescribed 
vs. diverted prescriptions); (3) explore the 
prevalence of physical and mental health 
conditions; and (4) describe social and 
environmental circumstances of ATDs 
among older adults.

Methods

Ethics statement

This study was reviewed and approved by 
the Public Health Agency of Canada 
Research Ethics Board (REB 2018-027P), 
the University of Manitoba Health Research 
Ethics Board (HS22710) and Newfoundland 
and Labrador Health Research Ethics 
Board (20200153).

Study design

We used a retrospective, population-based, 
cross-sectional chart review design to 
explore the relationship between acciden-
tal ATDs and older adult sociodemo-
graphic risk factors, prescription and 
medical history, circumstances of death 
and toxicological findings. All coroner and 
medical examiner files involving substance- 
related ATDs that occurred in Canada 
between 1 January 2016 and 31 December 
2017 were reviewed and abstracted into a 
common database. Data abstractors were 
trained to abstract information according 
to a comprehensive study protocol that 
provided guidelines on case definition, 
data classification and how to describe 
certain data. Electronic databases were 
mapped to the study’s database variables. 
The study’s co-investigator team, who 
developed the study protocol and reviewed 
all analysis projects using the dataset, 
includes people with expertise in death 
investigations, toxicology, public health, 
harm reduction and Indigenous health 
research and with lived experience of sub-
stance use. A detailed explanation of the 

study design and abstraction process21 and 
a general summary of the dataset22 have 
been reported elsewhere.

Study population

Our study included all people in Canada 
who died at age 60 years and older as a 
result of an accidental substance-related 
ATD. A substance-related ATD refers to 
any death that is a direct result of the 
administration of one or more exogenous 
substances that is a drug or alcohol.

A cut-off of age 60 years and older was 
used in accordance with literature on 
older adulthood;23-25 this was also sup-
ported by the natural breaks in the data 
we observed during exploratory data anal-
ysis. Depending on minimum cell sizes, 
stratification varied by 10-year age catego-
ries or no stratification (all older adults). 
For the 10-year age categories, individuals 
80 years and older were combined into 
one age group due to smaller counts with 
increasing age.

Analysis

A descriptive summary of older adult 
characteristics was generated from chart 
review data. Dichotomous and categorical 
variables were reported as percentages. As 
death investigation files are not a com-
plete record of a person’s life and informa-
tion available in the files varies, it is 
important to note that these percentages 
are the minimum proportions of older 
adults that had a given characteristic. 
Further analyses investigated proportions 
and mortality rates for older adults who 
died of accidental acute toxicity and older 
adults in the general Canadian popula-
tion. Data sources for the general 
Canadian population included the 2016–
2017 Labour Force Survey26 and the 2016 
Census profile.27 Chi-square tests for inde-
pendence were conducted between age 
cohorts where minimum cell sizes permit-
ted. In addition to examining older adults 
as a specific age group, we applied a sex-
based approach to the analysis, minimum 
cell size permitting.28 All statistical analy-
ses were carried out using statistical com-
puting software R version 4.2.2 (R 
Foundation for Statistical Computing, 
Vienna, AT).29

Our analysis had four aims. The first aim 
was to compare older adults who died of 
accidental acute toxicity with older adults 
in the general Canadian population by 
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demographic characteristics including age, 
sex, income and living arrangements. The 
second aim was to describe the most com-
mon substances and combinations of sub-
stances that contributed to death for older 
adults and explore the origin (pharmaceu-
tical vs. nonpharmaceutical) and source 
(e.g. prescribed vs. diverted prescriptions) 
of these substances with an UpSet plot con-
structed using the ComplexUpSet package.30

The third aim was to examine and report 
on documented health conditions or symp-
toms, health service utilization, prescribed 
medications and history of substance use. 
Documented history of mental and physi-
cal health conditions or symptoms is 
based on any information available in the 
death investigation file, including medical 
records or witness statements (family or 
friends). Therefore, these conditions or 
symptoms are not necessarily clinical 
diagnoses, were not necessarily experi-
enced at the time of death, and may not 
capture a person’s entire medical history. 
Prescription types refers to a medication 
class that was prescribed up to 6 months 
before death. Prescriptions associated with 
chronic pain were based on a framework 
for the most commonly prescribed medi-
cations for treatment of chronic pain and 
includes unspecified opioid prescriptions.31

The fourth aim of the analysis was to 
explore and describe the circumstances of 
ATDs: the location of death, the possibility 
of medical error, how often deaths were 
witnessed, how often naloxone was admin-
istered, and the most common modes of 
substance use.

To protect privacy, any cell that contained 
a count of less than 10 was suppressed 
and all counts were randomly rounded to 
base 3 (i.e. values had different chances of 
being rounded to nearest multiples of 3).21 
Since table totals were independently 
rounded to base 3, the sum of values do 
not always equal the total. Any calculated 
percentages and crude rates were based 
on the rounded counts. Test statistics and 
exact p values are not provided to protect 
random rounding.

Results

Accidental acute toxicity deaths

We identified 705 older adults who died of 
accidental substance-related acute toxicity 
between 1 January 2016 and 31 December 

2017. The accidental ATD mortality rate 
was 4.3 per 100  000 population for all 
older adults (Table 1). The accidental ATD 
mortality rate was highest for adults aged 
60 to 69 years (7.1 deaths per 100  000 
population) and lowest for those aged 
80+ years (0.6 per 100  000 population). 
The mortality rate for males was approxi-
mately double that for females (6.0 vs. 
2.8 deaths per 100 000 population).

At 35%, the proportion of female older 
adults who died from acute toxicity was 
smaller than the proportion of female 
older adults in the overall population 
(54%) (Table 1). Conversely, a higher pro-
portion of male older adults died from 
acute toxicity (66%) than the proportion 
of male older adults in the overall popula-
tion (46%). A higher proportion of adults 
aged 60 to 69 years died of acute toxicity 
(86%) than the proportion in the overall 
population (52%). The proportion of adults 
aged 70 to 79 years (11%) and 80 years 
and older (3%) was lower among those 
who died of acute toxicity than in the over-
all population (30% and 18%, respectively).

Of the older adults who died of accidental 
substance-related acute toxicity, a higher 
proportion was unemployed than the pro-
portion of unemployed older adults in the 
overall population (13% vs. 2%) (Table 1). 
The accidental mortality rate for older 
adults was much higher for those who 
were unemployed than for those who 
were employed (37.6 vs. 2.0 deaths per 
100 000 population). No comparison sta-
tistic for those who were retired was avail-
able. Older adults living in a private 
dwelling had a lower accidental mortality 
rate than those in collective dwellings (3.6 
vs. 8.7 deaths per 100 000 population).

Substances contributing to accidental 
death

The most common substances that con-
tributed to death in older adults were fen-
tanyl (27%; 189/705), cocaine (27%; 189/ 
705), ethanol (alcohol; 23%; 165/705) and 
morphine (15%; 105/705) (Table 2). At 
least one nonpharmaceutical substance 
(unregulated drugs and substances not 
intended for human use, such as indus-
trial or household chemicals or veterinary 
medications, and not including ethanol 
[alcohol]) contributed to the death of 43% 
(300/705) of older adults who died of 
accidental acute toxicity, and at least one 
pharmaceutical substance contributed to 
the death of 49% (342/705). Substances of 

both nonpharmaceutical and pharmaceutical 
origin contributed to 10% of deaths (data 
not shown). When a pharmaceutical sub-
stance contributed to a person’s death, at 
least 60% (204/342) of the time that sub-
stance had been prescribed to that person.

Multiple drug toxicity due to unspecified 
substances (8% of deaths; 57/705) and 
fentanyl and cocaine (4%; 27/705) were 
the most common substance combina-
tions contributing to death (Figure 1). 
Multiple substances contributed to 61% 
(432/705) of older adult deaths, but only 
the two substance combinations men-
tioned occurred in more than 10 deaths. 
The top three substances that contributed 
to deaths on their own (without a contri-
bution from other substances) were cocaine 
(8% of deaths; 57/705), ethanol (6%; 
42/705) and fentanyl (5%; 36/705).

Most of the substance sets had a single 
origin, except for fentanyl, fentanyl and 
cocaine combined, and morphine (Figure 1). 
Fentanyl that contributed to deaths alone 
was pharmaceutical (30% of deaths) and 
nonpharmaceutical (42% of deaths) in 
origin. When fentanyl and cocaine were 
combined, they were mainly both non-
pharmaceutical in origin, with fewer than 
10 deaths due to combined pharmaceuti-
cal and nonpharmaceutical origin (not 
shown due to small counts). Morphine 
had a mix of pharmaceutical and unknown 
origins (origins not shown due to small 
counts).

Health history

Several health conditions or symptoms 
were documented for 10% or more of the 
older adults who died of accidental acute 
toxicity (Table 3). Around one-quarter (26%; 
186/705) had current or past depression. 
Prevalence of current or past anxiety dis-
order, alcohol use disorder and substance 
use disorder other than alcohol was about 
the same, at 14% (96–102/705). At least 
17% (123/705) had two or more of these 
mental health conditions or symptoms.

About one-third (33%; 234/705) of older 
adults who died had a history of heart dis-
ease, 27% (189/705) had a history of 
chronic pain and 21% (147/705) had a 
past surgery. Comorbidity was common; 
39% (276/705) had two or more of these 
documented health conditions. The major-
ity (84%; 594/705) had contact with 
health services in the year preceding their 
death. Of those who had contact with 
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TABLE 1 
Distribution of characteristics among adults who died of accidental acute toxicity and among the general population, ≥60 years, and 

accidental mortality rates, Canada, 2016–2017

Characteristic

Number and proportion of older 
adults who died of accidental 

substance-related acute toxicity,  
n (%)

Number and proportion of older 
adults in the general population,  

n (%)

Accidental acute toxicity death 
rate per 100 000 population, 

n (95% CI)

Total N = 705 N = 8 226 155 4.3 (4.0–4.6)

Age, years

60–69 606 (86) 4 262 995 (52) 7.1 (6.6–7.7)

70–79 81 (11) 2 442 720 (30) 1.7 (1.3–2.1)

≥80 18 (3) 1 520 440 (18) 0.6 (0.4–0.9)

All ages (≥60) 705 (100) 8 226 155 (100) 4.3 (4.0–4.6)

Sex

Female 246 (35) 4 416 115 (54) 2.8 (2.4–3.1)

Male 462 (66) 3 810 040 (46) 6.1 (5.5–6.6)

Employment or income source

Social assistance programa 102 (14) – –

Unemployedb 93 (13) 123 600 (2) 37.6 (30.4–46.1)

Employedc 75 (11) 1 856 200 (23) 2.0 (1.6–2.5)

Retired 75 (11) – –

Unknown 339 (48) – –

Living arrangement

Private dwelling 552 (78) 7 742 250 (94) 3.6 (3.3–3.9)

Private residence 534 (76) – –

Retirement home 18 (3) – –

Collective dwelling 84 (12) 483 710 (6) 8.7 (6.9–10.8)

Supportive or transitional housingd 60 (9) – –

Othere 24 (3) – –

Unknown 27 (4) – –

Unhousedf 18 (3) 2515 (≤1) n/c

Sources: National Chart Review Study of Substance-Related Acute Toxicity Deaths, 2016–2017; the 2016 Census profile27; and the 2016–2017 Labour Force Survey.26

Abbreviations: CI, confidence interval; n/c, not calculated.

Notes: Counts from the National Chart Review Study of Substance-Related Acute Toxicity Deaths are randomly rounded to base 3. Percentages and rates are based on rounded counts. 
Comparisons to census data were made where possible; in some instances, there was no census equivalent.
a Includes disability supports.
b Coroner and medical examiner offices may have used definitions of unemployment different to that used by Statistics Canada.
c Includes individuals employed full-time and part-time and seasonal workers. Census data were not adjusted for seasonality.
d Supportive housing includes long-term accommodation that provides a range of supportive services. Transitional housing is considered an intermediate step between emergency shelter and  
supportive housing.
e Includes hotels, motels, long-term care facilities, nursing homes, correctional facilities and mental health facilities.
f Older adults who died of acute toxicity and were unhoused at the time of their death included people who were unsheltered, emergency sheltered, provisionally accommodated and at 
immediate risk of being unhoused, whereas 2016 Census estimates only included people in shelters. Since national level counts of people who are unhoused underestimate the true propor-
tion, the accidental mortality rate was not estimated.

health services, 27% (162/594) had sought 
assistance for pain-related reasons.

Many older adults who died of accidental 
acute toxicity had prescriptions for opi-
oids (33%; 231/705), antidepressants (26%; 
186/705) and benzodiazepines (24%; 
171/705). Almost half (45%; 318/705) had 
multiple prescription types and 45% 
(315/705) had at least one prescription 
associated with chronic pain treatment.

Circumstances of death

Of all accidental older adult ATDs, fewer 
than 10 had evidence of a medication 
error, that is, that a prescription medica-
tion was mistakenly consumed (e.g. not 
realizing what it was, or forgetting that a 
dose had been taken already and consum-
ing more), incorrectly dispensed drugs at 
a pharmacy or incorrectly administered 
drugs in a hospital.

Only 14% (96/705) of lethal acute toxicity 
events were definitely witnessed, and 
17% (120/705) of deaths were potentially 
witnessed by someone who might have 
been able to respond (it was unclear if the 
person was still alive or deceased when 
found) (Table 4). In 39% (273/705) of 
cases, the person had already died when 
they were found, and there was no evi-
dence that the acute toxicity event had 
been witnessed. Adults aged 80 years and 
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TABLE 2 
Specific substances most commonly contributing to accidental acute toxicity deaths of adults, ≥60 years, their origin and the contributions 

of other substances, Canada, 2016–2017 (N = 705)

Most common substances 
contributing to deatha

Contribution 
to deaths, 

n (%)

Origin of substance contributing to death, n (%) Contribution of other substances, n (%)

Nonpharmaceuticalb Pharmaceuticalc Unknownd Other substances None

Fentanyl 189 (27) 63 (33) 18 (10) 108 (57) 156 (83) 36 (19)

Cocaine 189 (27) 189 (100) n/a n/a 132 (70) 57 (30)

Ethanol (alcohol)e 165 (23) n/a n/a n/a 123 (75) 42 (25)

Morphinef 105 (15) Suppressed 30 (29) 66 (63) 93 (89) 12 (11)

Multidrug toxicity, no 
substances specified

66 (9) n/a n/a n/a 66 (100) 0 (0)

Methamphetamine 63 (9) 63 (100) n/a n/a 48 (76) 12 (19)

Hydromorphone 60 (9) n/a 60 (100) n/a 45 (75) 15 (25)

Oxycodone 60 (9) n/a 60 (100) n/a 48 (80) 12 (20)

Codeine 54 (8) Suppressed 33 (61) 18 (33) 51 (94) Suppressed

Methadone 51 (7) n/a 51 (100) n/a 39 (76) 12 (24)

Diacetylmorphine (heroin) 39 (6) 39 (100) n/a n/a 36 (92) Suppressed

Amphetaminef 36 (5) Suppressed Suppressed 33 (92) 36 (100) Suppressed

All deaths 705 (100) 300 (43) 342 (49) 84 (12) 432 (61) 261 (37)

Abbreviation: n/a, not applicable.

Notes: Counts are randomly rounded to base 3 and counts <10 are suppressed. Percentages were based on rounded counts and therefore may not sum to 100. Some substances contributing 
to a single death can have multiple origins.

a Substances that contributed to at least 5% of accidental deaths among older adults.

b Evidence indicates that the substance was of nonpharmaceutical origin. This includes unregulated drugs and substances not intended for human use, such as industrial or household chemi-
cals or veterinary medications.

c Evidence indicates that a substance was of pharmaceutical origin. This includes record of prescription information or scene evidence of substances prescribed to the person who died. 
Substances of pharmaceutical origin may or may not have been prescribed to the person who died and include substances prescribed to other people or prescription drugs acquired from the 
street supply.

d Insufficient evidence to determine if the substance was of pharmaceutical or nonpharmaceutical origin.

e Ethanol (alcohol) originates in the alcoholic beverage industry or home-distilled alcohol and does not belong in the other origin categories.

f Amphetamine and morphine are active metabolites of other substances, i.e. methamphetamine and diacetylmorphine (heroin), respectively. In some cases, these substances might be present 
in toxicology results because the parent substance (methamphetamine or heroin) was consumed.

older had their acute toxicity event wit-
nessed significantly more often than those 
aged 60 to 69 years (chi-square test, 
p < 0.05; data not shown).

The mode of substance use was unknown 
for 41% (288/705) of older adults. The 
most commonly reported mode of sub-
stance use was oral (20%; 144/705), smok-
ing (12%; 84/705) and injection (11%; 
81/705). Of older adults who died and 
were observed to have signs of opioid tox-
icity (i.e. snoring/gurgling, difficulty breath-
ing, pinpoint pupils, unconscious or 
unresponsive, or blue lips or fingernails), 
only 7% (12/162) were administered 
naloxone.

Discussion

This study examined accidental ATDs among 
adults aged 60 years and older that occurred 
between 1 January 2016 and 31 December 
2017 in Canada. ATDs occurred more often 

in those aged 60 to 69 years, males and 
those who were unemployed. These find-
ings align with previous research that sug-
gests that the sex distribution of opioid 
deaths in Canada is disproportionately 
represented in males.32,33 Unemployment 
has also previously been identified as a 
risk factor for higher-risk use of opioids 
and death.34,35 Coroner and medical exam-
iner offices may use different definitions 
for unemployment than Statistics Canada; 
therefore, this finding should be inter-
preted with caution.

Fentanyl and cocaine contributed to most 
of the accidental ATDs among older 
adults. The origin of the fentanyl was a 
mixture of nonpharmaceutical (illegal) 
and pharmaceutical fentanyl. Fentanyl was 
the sixth and fourth most prevalent illegal 
substance seized by law enforcement 
organizations across Canada and tested by 
Health Canada’s Drug Analysis Service 
(DAS) in 2016 and 2017, respectively.36,37 

However, at least one-third of the fentanyl 
contributing to the ATDs of older adults 
was of pharmaceutical origin. Most of the 
time, fentanyl was one of multiple sub-
stances contributing to death. Nonpharma-
ceutical fentanyl is commonly used to 
contaminate other substances and is 
deliberately combined with other sub-
stances.38 The high proportion of ATDs 
associated with fentanyl in combination 
with other substances could also be 
related to the higher likelihood of older 
adults having multiple prescriptions.6,39

Of the substances most commonly con-
tributing to death in older adults—fen-
tanyl, cocaine, ethanol and morphine— 
only cocaine has entirely nonpharmaceu-
tical origins. In 2016 and 2017, cocaine 
was the most prevalent controlled sub-
stance, after cannabis, to be seized by law 
enforcement in Canada.36,37 Cocaine use 
by older adults is often under-screened 
and unrecognized, although it is a growing 
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Notes:
a The grid of substance sets displays specific substances and combinations of substances contributing to death in columns. Substances are represented by black dots and combinations are 
joined by a black line. “Unspecified multiple drug toxicity” refers to cases where multiple substances contributed to death but the specific substances were not identified. When no toxicology 
information was available nothing is known about specific substances contributing to death or their number.

b The vertical bar chart shows the number of deaths where a specific substance or substance combination described in the grid (a) contributed to death. The bars are coloured to show  
the origin of the substances. Unspecified multiple drug toxicity, fentanyl and cocaine, and morphine had other substance origins that are not shown because they contributed to less than  
10 deaths.

Morphine is an active metabolite of diacetylmorphine (heroin) and might be present in toxicology results because the parent substance was consumed (diacetylmorphine [heroin]). Counts are 
randomly rounded to base 3. Sets contributing to less than 10 deaths were excluded from the plot. The substances in the UpSet plot differ from the substances most commonly contributing to 
death (Table 2) because exclusive combinations are prioritized over total number of deaths. For example, although codeine contributed to 8% of deaths, it does not appear in the UpSet plot 
because it was involved in a variety of combinations contributing to less than 10 deaths each.

FIGURE 1 
UpSet plot of the top substances and substance combinations contributing to accidental acute toxicity deaths of adults, ≥60 years,  

by origin, Canada, 2016–2017 (N = 705)
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concern.40,41 Cocaine use can contribute to 
the development of heart disease and cause 
death through its acute effects on the cardio-
vascular system42; it is noteworthy that 33% 
of older adults who died of acute toxicity 
had a documented history of heart disease.

Multiple substances contributed to the 
majority of accidental older adult deaths; 

however, only one combination, fentanyl 
and cocaine, occurred in more than 10 
deaths. This suggests that a wide variety 
of substance combinations contribute to 
the death of older adults. Substances of 
nonpharmaceutical and pharmaceutical 
origin both commonly contributed to acci-
dental deaths among older adults, and 
substances of both origins contributed to 

at least 11% of the deaths. Programs and 
policies that reduce the harms of the ille-
gal drug supply and pharmaceuticals would 
both be beneficial for this population.

Where substances of pharmaceutical ori-
gin contributed to the accidental ATD, the 
majority had been prescribed to the per-
son who had died (61%). This finding 
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TABLE 3 
Documented health histories of adults, ≥60 years, who died of accidental acute toxicity, Canada, 2016–2017 (N = 705)

Number and proportion of older adults who died of accidental acute toxicity, 
n (%)

Health historya N = 705

Documented mental health conditions or symptoms –

Depressive disorder or depressive symptoms 186 (26)

Anxiety disorder 102 (14)

Substance use disorder (not including alcohol) 102 (14)

Alcohol use disorder 96 (14)

≥2 of the mental health conditions or symptoms listed above 123 (17)

Documented medical conditions –

Heart disease 234 (33)

Chronic painb 189 (27)

Hypertension 177 (25)

Past surgery 147 (21)

Chronic obstructive pulmonary disease (COPD) 117 (17)

Diabetes 99 (14)

≥2 of the medical conditions listed above 276 (39)

Contact with health services in the year preceding death 594 (84)

Contact with health services in the year preceding death N = 594

Sought assistance for pain 162 (27)

Sought assistance for substance use and/or addiction 57 (10)

Sought assistance for mental health 45 (8)

Sought assistance for acute toxicity event 36 (6)

Sought assistance for surgery 30 (5)

Sought assistance for acute injury 24 (4)

Sought assistance for other reasons 138 (24)

Sought assistance for unknown reasons 252 (42)

Types of prescriptions in the 6 months preceding deathc N = 705

Opioids 231 (33)

Antidepressants 186 (26)

Benzodiazepines 171 (24)

Antipsychotic drugs 93 (13)

Gabapentinoids 96 (14)

Muscle relaxants 27 (4)

Opioid-agonist therapies 15 (2)

Cannabinoids Suppressed

Stimulants Suppressed

Other 338 (48)

≥2 prescription types (in the categories listed above) 318 (45)

Prescription associated with treatment for chronic paind 315 (45)

Prescription history unknown 297 (42)

Of those who had a prescription for an opioid or opioid-agonist therapy... N = 243

Had an opioid prescription reduced or denied in the 6 months prior to death 18 (7)

Notes: Counts are randomly rounded to base 3 and percentages are based on rounded counts. Counts <10 are suppressed.
a Physical and mental health conditions or symptoms were reported only when a specific condition or symptom was documented for at least 10% of older adults. Documented health histories 
were based on medical records as well as witness accounts; therefore, conditions may not have been clinically diagnosed.
b Includes documented chronic pain, chronic back pain, long-term (>90 days) treatment with opioids, fibromyalgia, arthritis or other pain disorders.
c These percentages do not add up to 100 because a person can have multiple prescriptions.
d Prescriptions associated with treatment for chronic pain include those listed in the RxFiles academic detailing program’s Pain Management & Opioids: Addressing Important Challenges  
and Introducing a Chronic Pain & Opioids Mini-Book30 and unspecified opioid prescriptions.
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suggests a need to improve assessment 
identifying inappropriate prescribing or 
potentially harmful use of or dependence 
on prescribed substances. In this study, 
we found that 45% of older adults who 
died were known to have had two or more 
known prescription types in their medical 
history. True rates are likely higher given 
potential under-ascertainment of data on 
prescribed substances throughout the data 
abstraction process. For comparison, some 
degree of polypharmacy has previously 
been found in 65% of older adults.4 In this 
study and the general population, many 
older adults have multiple prescriptions to 
manage their medical conditions; improv-
ing our understanding of the risks of poly-
pharmacy and managing and communicating 
these risks is also important. A 2016 sys-
tematic review of opioid and benzodiaze-
pine misuse in older adults suggests that 
this is a growing concern in an aging pop-
ulation.43 The authors suggest there is an 
increasing need for education of primary 
care providers on risk-reducing prescrip-
tion practices and for policy maker and 
stakeholder engagement in prescription 
monitoring programs.43 Where pharma-
ceutical substances and polypharmacy are 
concerned, ATDs due to medication errors 
were rare, although this may have been 

underestimated because of a lack of docu-
mentation in coroner and medical exam-
iner files or the absence of witnesses able 
to notice errors in dosage.

Depressive disorders or symptoms of 
depressive disorders were documented for 
one in four older adults who had died due 
to accidental acute toxicity, and anxiety 
disorder was documented for more than 
one in ten. Older adults with severe 
depression symptoms are more likely to 
be taking high-potency opioid medica-
tions.44 Social isolation, depression and 
anxiety increased during the COVID-19 
pandemic,45 and these have been linked 
with higher-risk substance use among 
older adults.18,46 These factors, combined 
with decreased access to harm reduction 
and other health services during the pan-
demic, may have put older adults at 
greater risk of ATDs since our study 
period.

To reduce the risk of opioid overdose, 
people using substances should not use 
alone and should have a naloxone kit 
available.46 A substantial portion (at least 
38%) of accidental overdoses occurred 
when the older adults were alone, and 
only 7% of the older adults who showed 

signs of opioid toxicity received nalox-
one.47 Literature on the relationship between 
social isolation indicators, including living 
alone, and substance use is divided, with 
some studies suggesting that social isola-
tion is not associated with overdose death 
and others suggesting it is.48-51 According 
to the British Columbia Centre for Disease 
Control Take Home Naloxone Program 
Report, 3.7% of clients who received nal-
oxone kits in 2017 were aged 60 years and 
older,52 while people in that age group 
made up 7% of illicit drug toxicity deaths 
in British Columbia in 2016 and 2017.53 
Improved access to harm reduction ser-
vices and social supports for older adults 
who use substances could prevent ATDs.

Contact with health services presents an 
opportunity to screen older adults for 
social supports, inquire about high-risk 
substance use behaviours and provide 
naloxone kits.51,54 As 72% of the older 
adults who died had accessed health care 
in the year preceding their death, health 
care visits may present opportunities to 
identify potential issues in prescribing and 
substance use and address them. About 
one in five of these consultations with 
health care services were pain-related 
and could involve assessments of and 

TABLE 4 
Circumstances of death of adults, ≥60 years, who died of accidental acute toxicity, Canada, 2016–2017 (N = 705)

Number and proportion of older adults who died 
of acute toxicity, n (%)

Death witnessed N = 705

Person was alive and showing symptoms of acute toxicity when found 96 (14)

Person had already died when found and there was no evidence that the acute toxicity event was witnessed 273 (39)

Unclear if the person was still alive or had already died when founda 120 (17)

Unknown if the person was still alive or had already died when found 219 (31)

Mode of substance useb N = 705

Likely oralc 144 (20)

Likely smoking 84 (12)

Likely injection 81 (11)

Likely nasal insufflation or intranasal (snorting) 36 (5)

Likely transdermal (patches) 15 (2)

Other Suppressed

Unknown 288 (41)

For people who had symptoms of opioid toxicityd N = 162

Naloxone was administered 12 (7)

Notes: Counts are randomly rounded to base 3 and percentages are based on rounded counts. Counts <10 are suppressed.

a This includes people who were unconscious or unresponsive when found or thought to be asleep.

b Because more than one mode of substance use can be involved in an acute toxicity death, these percentages do not sum to 100.

c Includes the consumption of ethanol (alcohol).

d Signs of opioid toxicity include snoring/gurgling, difficulty breathing, pinpoint pupils, unconscious or unresponsive, or blue lips or fingernails.
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discussions about pain management, includ-
ing prescribed medications and relief 
sought from other substances, as well as 
alternative approaches to alleviate pain.

While deaths due to accidental acute tox-
icity are less common among older adults 
than among younger adults and most 
deaths in this age group are due to chronic 
diseases such as heart disease, cancer and 
stroke,55 given the preventable nature of 
ATDs, the risk factors identified in this 
study have practical implications for inter-
ventions that may reduce the burden of 
acute toxicity mortality in older adults in 
Canada.

Strengths and limitations

Data for this study were collected from 
coroner and medical examiner files across 
all the provinces and territories by trained 
data abstractors. Prior to and during the 
collection period, data abstractors com-
pleted intra-rater and inter-rater reliability 
testing to ensure reliable data collection. 
However, the information available dif-
fered across individual files and coroner 
and medical examiner offices in terms of 
investigation processes, forms and toxico-
logical testing. The files are administrative 
in nature and exist to document investiga-
tions into cause and manner of death; 
they are not a complete record of a per-
son’s life. This may have resulted in 
underreporting of certain factors where 
data were unavailable, and therefore the 
proportions in this study represent the 
minimum number of older adults who 
died of acute toxicity and had a given 
characteristic.

Additional factors aside from those reported 
in this study may have contributed to the 
risk of accidental ATDs among older 
adults. For example, First Nations people 
have been disproportionately impacted by 
the overdose crisis.32 Although data about 
people with diverse gender identities are 
sparse, a number of interrelated factors 
are known to put them at high risk of sub-
stance use-related harms.56 Also, this 
study examines deaths at the national 
level, but there may be differences in local 
contexts, including access to services and 
to illegal drug markets, that affect risk of 
death. Some of these factors and their 
intersectionality will be explored in future 
work.

In addition, limited comparisons could be 
drawn between ATD data in this study 

and other data sources because of the dif-
ferences in definitions of variables. In par-
ticular, it is unclear if coroner and medical 
examiner offices defined unemployment 
in the same way as was done by Statistics 
Canada in the Labour Force Survey. 
Despite these limitations, this study pro-
vides an in-depth descriptive nationwide 
review of Canadian coroner and medical 
examiner files for ATDs in older adults.

Conclusion

This is the first nationwide Canadian study 
to use coroner and medical examiner files 
to examine the characteristics of older 
adults who died from acute toxicity as 
well as the substances involved and cir-
cumstances of their deaths. As such, it 
provides a baseline for comparison as the 
overdose crisis changes with time. The 
drivers of acute toxicity in older adults are 
multifaceted and unique to this popula-
tion. Heart disease, depression, chronic 
pain and polypharmacy were highly prev-
alent among older adults who died of 
accidental acute toxicity; however, high 
levels of contact with health services pro-
vides opportunities for intervention to bet-
ter understand motivations for substance 
use and reduce the risk of potential harms.
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Highlights

• The COVID-19 pandemic intensi-
fied risk factors to adolescent men-
tal health.

• Pandemic-related financial worry 
was significantly associated with 
changes in anxiety scores, but not 
depression scores.

• Low family and friend support 
were associated with anxiety, and 
low family support was associated 
with depression; however, no sig-
nificant interactions were identi-
fied with financial worry.

• Public health policy-makers, clini-
cians and parents should be aware 
that financial worry is associated 
with anxiety among adolescents 
and may be exacerbated by eco-
nomic crises.

• Family support programs that focus 
on promoting adolescent mental 
health, given the association between 
parental financial worry and their 
children’s mental health, may be a 
suggested next step.

Research article by Goddard JA et al.  
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Abstract

Introduction: The COVID-19 pandemic intensified the impact of risk factors for adoles-
cent mental health, including financial worry. Social support has shown to protect from 
negative mental health during times of stress. We examined the effect of financial worry 
on changes in anxiety and depression symptoms among Canadian adolescents prior to 
and during the pandemic, and assessed whether social support from family and friends 
moderated any changes. 

Methods: We analyzed 2-year linked data from the 2018/19 (pre-pandemic) and 2020/21 
(during-pandemic) waves of the COMPASS study, with reports from 12 995 Canadian 
secondary school students. A series of multilevel linear regressions were conducted to 
examine the main hypotheses under study. 

Results: Students scored an average (SD) of 7.2 (5.8) on the anxiety (GAD-7) and 10.0 
(6.5) on the depression (CESD-10) scales; 16.1% reported they experienced financial 
worry during the pandemic. Financial worry was a strong and significant predictor of 
increased anxiety scores (+1.7 score between those reporting “true/mostly true” versus 
“false/mostly false”) during the pandemic, but not for depression scores. Low family 
and friend support were associated with anxiety, and low family support was associated 
with depression. No significant interactions were detected between social support and 
financial worry. 

Conclusion: Pandemic-related financial worry was significantly associated with anxiety 
in our large sample of Canadian adolescents. Clinical and public health initiatives 
should be aware of adolescents’ financial worry and its associations with anxiety during 
times of crisis.

Keywords: financial worry, adolescents, COVID-19 pandemic, Canada, anxiety, depression, 
social support

Introduction

Adolescent mental health continued to be 
a global priority during the COVID-19 pan-
demic.1 The pandemic impacted the lives 
of adolescents across the world, with school 
closures and shifts to online education, 

physical distancing and social isolation, 
and the closure of social and recreational 
facilities.2 These pandemic-related mea-
sures are believed to have contributed to 
worsening mental health among adoles-
cents2 and widened inequities in access to 
support.3 For instance, a large cross-sectional 

study found that up to 70% of Canadian 
youth experienced a deterioration in men-
tal health, despite that more than one-
third had no prior indication of mental 
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health concerns.4 Prior to the pandemic, 
approximately 1 in 4 Canadian youth 
experienced a mental disorder.5 Given that 
the first onset of adult mental disorders 
usually occurs during childhood and ado-
lescence, it is important to address risk 
factors early in the life course.6

A potential risk factor for mental disorders 
in adolescents that, for some, intensified 
during the pandemic is financial stress.7 
Financial stress (or financial worry) is 
defined as the uncertainty, concern and 
fear of income instability, unemployment 
and debt.8,9 The mechanism by which 
financial worry and adolescent mental 
health are linked is complex and driven 
through indirect and direct pathways.10,11 
According to the family stress model, 
stress experienced by parents because of 
financial hardships may result in dis-
rupted parenting (e.g. inconsistent and 
harsh parenting, reduced family time and 
withdrawing support), which increases 
the risk of their children experiencing 
poor mental health.12 Effects of parental 
financial stress on the child vary depend-
ing on the child’s developmental age, with 
adolescents particularly at risk for adverse 
mental health outcomes because of their 
greater awareness and understanding of 
financial issues and potential pressures to 
contribute to family finances.13,14

Over the past 20 years, Canadian house-
hold saving rates have declined, with 
many families lacking financial assets to 
fulfill basic needs in the event of an emer-
gency.15 The onset of the pandemic in 
March 2020, and the subsequent eco-
nomic downturn, led to the emergence 
and exacerbation of financial uncertain-
ties for many families. During the early 
pandemic phases, 17% of Canadian adults 
expressed major concern about their abil-
ity to uphold financial commitments and 
meet their basic needs.16 Racialized people 
and those with low socioeconomic status 
were disproportionately affected (e.g. 
higher rates of disease leading to loss of 
workdays, lower-paying jobs eliminated 
because of unsafe conditions/inability to 
work remotely).17,18 In response to these 
pandemic-related economic ramifications, 
the Canadian government introduced relief 
programs (e.g. tax rebates, income replace-
ment) that financially supplemented 68.4% 
of Canadians.19

An important protective factor to adverse 
mental health outcomes among adolescents 

is social support. Social support, defined as 
interactions with individuals (e.g. family, 
friends) who provide physical and emo-
tional support, has been linked with 
increased resilience, self-esteem, well-being 
and life satisfaction among adolescents.20,21 
Social support has been shown to protect 
against depression and anxiety.21 The 
importance of social relationships, partic-
ularly during periods of stress and crises 
(e.g. economic downturns), is well docu-
mented.22 A recent systematic review 
included survey studies conducted during 
the pandemic that affirmed this associa-
tion; having social and familial support 
was associated with having better mental 
health outcomes.23 A recent study has 
shown social support to be a coping 
mechanism protecting against adverse 
mental health stemming from financial 
stress.24

There are few published studies on the 
relationship between financial worry and 
adolescent mental health in the context of 
the pandemic. While one US study identi-
fied financial stress as a predictor of 
depression among adolescents,25 most 
research has focussed on adults.26,27 Evi-
dence exists for the positive effects of 
social support on adolescent mental health 
during the pandemic,23 and one US study 
identified a moderating effect of parental 
support on adolescents’ financial stress 
and mental health.28 However, to our knowl-
edge, no studies have examined financial 
worry and mental health, and the mod-
erating role of social support, among 
Canadian adolescents.

To address these gaps, we developed a 
prospective study design using pre- and 
during-pandemic data from a large sample 
of Canadian adolescents. We examined 
the relationship between financial worry 
and changes in anxiety and depression 
from before to during the pandemic and 
assessed the potential moderating role of 
family and friend support. The findings 
may inform the prevention of mental dis-
orders by (1) identifying an underrecog-
nized risk factor at a critical developmental 
stage, and (2) exploring social support as a 
protective factor and target for interventions.

Methods

Design and participants

We used two-year linked student-level data 
from two waves of the Cannabis, Obesity, 
Mental health, Physical activity, Alcohol, 

Smoking, and Sedentary behaviour 
(COMPASS) Study spanning the 2018/19 
(pre-pandemic) and 2020/21 (during-pan-
demic) waves. COMPASS is an ongoing 
prospective study that collects annual sur-
vey data from a rolling cohort of students 
in Grades 9 to 12 (Secondary I–V in Quebec) 
across secondary schools in four Canadian 
provinces (British Columbia, Alberta, Ontario 
and Quebec).29 

Students are recruited using an active-
information passive-consent protocol. 
Student-level data were collected using 
the COMPASS student questionnaire.29 
The 2018/19 questionnaire was completed 
during class time via paper-and-pencil 
surveys; the 2020/21 questionnaire was 
completed during class time in person or, 
because of pandemic-related school clo-
sures, at home through an emailed link to 
an online survey.30 Data from 2019/20 
were not used because data collection 
interruptions occurred halfway through 
the year with school closures due to the 
first COVID-19 lockdown.

This study used linked-longitudinal data 
from 12 995 participants from 111 second-
ary schools. In the 2018/19 and 2020/21 
survey years, average response rates 
across schools were 84.2% and 58.0%, 
respectively. Primary reasons for non-link-
age and nonparticipation included stu-
dents graduating out of the cohort, missing 
data on linkage items, and collection 
methods (e.g. student absences, schedul-
ing data collection outside of class time).

Additional details about COMPASS study 
methods can be found online (https://
uwaterloo.ca/compass-system/) or in print.29 
COMPASS study data are available upon 
request by completing a COMPASS Data 
Usage Application at https://uwaterloo.ca 
/compass-system/information-researchers 
/data-usage-application. The datasets used 
in the current study are available from the 
corresponding author on reasonable request.

Ethics approval

All procedures received ethics approval 
from the University of Waterloo (ORE#30118), 
Brock University (REB#18-099), Centre inté-
gré universitaire de santé et des services 
sociaux du Centre-Ouest-de-l’ile-de-Montréal 
(CIUSSS) de la Capitale-Nationale–Université 
Laval (#MP-13-2017-1264) and participat-
ing school boards, including the use of 
active-information passive-consent paren-
tal permission protocols.

https://uwaterloo.ca/compass-system/
https://uwaterloo.ca/compass-system/
https://uwaterloo.ca/compass-system/information-researchers/data-usage-application
https://uwaterloo.ca/compass-system/information-researchers/data-usage-application
https://uwaterloo.ca/compass-system/information-researchers/data-usage-application
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Consent to participate

To be considered eligible using the active-
information passive-consent protocol, 
schools informed parents/guardians about 
the study, and after a reasonable time had 
passed (e.g. 2 weeks) parents/guardians 
had to have informed the COMPASS 
school representative that they did not 
want their child to participate in the study. 
In addition, students had to assent to par-
ticipate and were able to withdraw their 
assent to participate at any time.

Mental health measures

Depression
Symptoms of depression were measured 
using the 10-item Center for Epidemiologic 
Studies Depression Scale (CESD-10), 
which comprises questions related to sad-
ness, loneliness and loss of interest during 
the past 7 days.31 CESD-10 scores are cal-
culated by summing individual item 
response scores. Scores range from 0 to 
30, and those greater than or equal to 10 
indicate clinically relevant depression 
symptomology.

This tool has been validated for use in 
adolescent populations against the origi-
nal CESD-20.32 In the present study, the 
internal consistency was .82 (good) and 
.84 (good) for the 2018/19 and 2020/21 
survey years, respectively.

Anxiety
Symptoms of anxiety were measured using 
the Generalized Anxiety Disorder 7-item 
Scale (GAD-7).33 This tool uses self-reported 
questions related to nervousness, exces-
sive or uncontrollable worrying, irritabil-
ity, and restlessness over a 2-week period.33 
GAD-7 scores are calculated by summing 
individual item response scores. Scores 
range from 0 to 21, and those greater than 
or equal to 10 indicate clinically relevant 
anxiety symptomology.

This scale has been validated to determine 
anxiety symptoms and clinical anxiety in 
adolescent populations.34 In this study, the 
internal consistency was .89 (good) and 
.91 (excellent) for the 2018/19 and 2020/21 
survey years, respectively.

Financial worry

Financial worry was measured through 
the single item “I am worried about my 
family being able to pay bills and expenses” 
that was included in the 2020/21 survey 

COVID-19 module (i.e. “How true are the 
following statements about COVID-19 for 
you right now?”). Response options used 
a 5-point Likert scale. Responses were 
condensed to three categories because of 
small cell sizes: true/mostly true; neutral/
don’t know; and mostly false/false. This 
measure was adapted from the COVID-19 
Adolescent Symptom and Psychological 
Experience Questionnaire35 and pretested 
by the COMPASS study team.

Social support

We selected, a priori, the following theory- 
driven variables as potential effect modifi-
ers: family support (“I can talk about my 
problems with my family”) and friend 
support (“I can talk about my problems 
with my friends”). Both items were in the 
2018/19 and 2020/21 COMPASS surveys 
and both were derived from the 
Multidimensional Scale of Perceived Social 
Support (MSPSS).36 Response options on a 
5-point Likert scale were condensed into 
the following three categories because of 
small cell sizes: strongly agree/agree; nei-
ther agree nor disagree; and disagree/
strongly disagree.

Covariates

The following covariates described in the 
2020/21 survey were included in analyses: 
age (years); gender (male, female, I describe 
my gender in a different way/prefer not to 
say [responses collapsed because of small 
cell sizes]); race/ethnicity (White, Black, 
Asian, Latin American/Hispanic, Other/
Mixed); province (Ontario, Alberta, British 
Columbia, Quebec), as experiences may 
have varied between locations; and school 
learning mode (in person, online or hybrid 
[alternating online and in-person school 
days]), as there may have been differences 
in pandemic-related experiences, depend-
ing on the school setting.

Statistical analysis

We conducted univariate analysis to col-
lect participants’ basic characteristics. To 
account for missing data, multiple impu-
tation was conducted for all variables 
using the mice (multivariate imputation 
by chained equation) and miceadds pack-
ages in RStudio version 4.2.0 (PBC, Boston, 
MA, US).37 Individual-level missing values 
were imputed using predictive means 
matching. Items from the CESD-10 and 
GAD-7 were imputed prior to scoring to 
reduce bias.38 Missing data on the CESD-10 

and GAD-7 were 8.5% and 7.9%, respec-
tively, and as a result, 10 imputations 
were sufficient according to guidelines 
established by Graham et al.;39 50 itera-
tions were deemed appropriate after visu-
ally examining convergence via trace 
plots.

To assess school clustering, intraclass cor-
relation coefficients (ICC) were calculated 
via addition of a random intercept (school-
level) to an unadjusted regression model 
for both anxiety and depression. The ICC 
values for both models were within the 
acceptable range of less than 3% (0.5% 
for both depression and anxiety); as a 
result, school clustering did not account 
for enough variation in outcomes to 
require its inclusion in subsequent models.40

We conducted a series of multilevel linear 
regressions to examine the association 
between financial worry and changes in 
mental health scores, and whether this 
association was moderated by family or 
friend support. To assess change, time-
point 2 for depression and anxiety were 
regressed on their respective baseline 
(time 1) score, in addition to adjusting for 
covariates. Models from the multiple 
imputed datasets were pooled using 
Rubin’s rules. Hypothesis testing was con-
ducted by comparing a series of iterative 
nested models based on the Akaike infor-
mation criterion (AIC) and analysis of 
variance (ANOVA) using the D2 pooled 
likelihood ratio tests to determine if add-
ing predictor variables of interest improved 
upon the nested reduced model.

For both depression and anxiety score 
changes, the models were compared in 
three iterative stages: (1) whether adding 
financial worry improved upon a reduced 
model of confounding covariates alone; 
(2) whether the addition of family and/or 
friend support improved on the full model 
from Stage 1; and (3) whether interactions 
between family and/or friend support and 
financial worry improved upon the full 
models identified in Stage 2 (illustrated in 
Figure 1). Pairwise post-hoc tests were 
conducted to evaluate group comparisons 
on statistically significant models; p val-
ues were adjusted using the Bonferroni 
method.

We also conducted tests of interaction 
effects between financial worry and gen-
der in models 2a, 2b and 2c (not reported); 
however, these results showed no significant 
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gender interactions and nonsignificant 
model improvement compared to the 
reduced models and so were not included 
in further analyses.

Results

Participant characteristics

The mean (SD) age of the 12 995 partici-
pants at time 2 (during the COVID-19 pan-
demic in 2020/21) was 15.9 (1.1) years, 
with the majority identifying as female 
(55.3%), White (80.2%), attending a sec-
ondary school in Quebec (62.8%) and 
reporting a hybrid school learning mode 
during the pandemic (53.4%).

A total of 16.1% of participants reported 
experiencing financial worry during the 
pandemic. The mean (SD) GAD-7 score 
was 7.2 (5.8) and the mean (SD) CESD-10 
score was 10.0 (6.5). The proportions of 
participants reporting clinically relevant 
GAD-7 and CESD-10 scores were 30.2% 
and 46.0%, respectively. More than half of 
the sample agreed that they were able to 
talk to about their problems with their 
family (56.6%), and nearly three-quarters 
agreed that they could talk about their 
problems to their friends (73.9%) (Table 1).

Model comparison statistics and likelihood 
ratio tests for mental health changes

For anxiety, the addition of financial worry 
(Model 1) was a significant improvement 
on the null model (Model 0), exhibiting a 
lower AIC (mean [SD], AIC  =  77  325.8 
[50.0]). Using Model 1 as the new reduced 
model, the inclusion of family and friend 
support, both individually (Models 2a and 
2b) and collectively (Model 2c), showed a 
significant improvement. Model 2c emerged 
as the best fitting model with lowest AIC 
(76  518.2 [46.9]) relative to Model 1 
(Table 2).

For depression, the inclusion of financial 
worry (Model 1) did not significantly 
improve upon Model 0. When evaluating 
the inclusion of support relative to Model 1, 
family support alone (Model 2a), and cou-
pled with friend support (Model 2c), 
showed significant model improvement. 
Model 2a (including family support) was 
identified as having best model fit with 
lowest AIC (85 062.9 [9.9]).

Post-hoc comparisons using the Bonferroni 
method for financial worry

Differences in average anxiety scores fol-
lowed a positive trend; after adjusting for 
covariates, those who reported having 

financial worry had the highest estimated 
marginal mean anxiety score at timepoint 
2 (9.0), followed by those reporting “neu-
tral/don’t know” (8.0) and then “false/
mostly false” (7.3). In turn, the largest dif-
ferences in anxiety change scores were 
exhibited between those who reported 
financial worry, relative to those without 
(+1.7); differences in anxiety scores between 
each category were significant (p < 0.01).

For depression, no significant differences 
between groups were identified (Table 3).

Post-hoc comparisons for social support

For anxiety, significant differences were 
shown between family support responses. 
Those without family support had the 
highest estimated marginal mean anxiety 
score at time 2 relative to those with fam-
ily support (9.7 versus 7.2). Friend sup-
port showed a similar difference in marginal 
mean anxiety scores (8.9 versus 7.9).

For depression, significant differences were 
found in the estimated marginal mean 
depression score among those without 
family support compared to those with 
such support (10.7 versus 10.2) (Table 4).

Notes: Arrows represent model comparisons, with the arrowhead pointing towards the restricted nested model for each stage of hypothesis testing. Asterisks represent interactions between 
variables.

FIGURE 1 
A diagram of nested models and comparisons

Model 0 
Predictors: Baseline 
score + confounding 
covariates

Stage 1: 
Group differences  
by financial worry

Stage 2: 
Addition of  

support variables
Stage 3: 

Interactions

Model 1 
Predictors: model 0 
+ financial worry

Model 2a 
Predictors: Model 1 + 
family support

Model 2b 
Predictors: Model 1 + 
friend support

Model 2c 
Predictors: Model 1 + 
family support +  
friend support

Model 3a 
Predictors: Model 2a +  
financial worry *  
family support

Model 3b 
Predictors: Model 2b +  
financial worry *  
friend support

Model 3c 
Predictors: Model 2c + 
financial worry *  
family support

Model 3d 
Predictors: Model 2c + 
financial worry *  
friend support
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Interaction between financial worry and 
social support

No meaningful or statistically significant 
interactions were detected for both anxi-
ety and depression (Table 5). Models that 
further adjusted for the reciprocal support 
measure (that was not included in the 
interaction term) similarly showed nonsig-
nificant results.

Discussion

We examined the effect of financial worry 
on changes in anxiety and depression 
from prior to and during the pandemic 
among Canadian adolescents and whether 
social support moderated this relation-
ship. Our most important findings were: 
(1) financial worry was significantly asso-
ciated with changes in anxiety from pre- 
to during-pandemic timepoints, but not 
with changes in depression; (2) having 
low family and friend support was associ-
ated with changes in anxiety scores, but 
only low family support (and friend sup-
port when coupled with family support) 
was associated with changes in depression; 
and (3) there were no significant interac-
tions between financial worry and family 
and friend support with regard to changes 
in adolescent anxiety and depression.

On average, participants experienced an 
increase in both anxiety and depression 
scores during the pandemic relative to 
their pre-pandemic scores. This finding 
aligns with contemporary evidence. One 
systematic review of 21 studies (longitudi-
nal and repeated cross-sectional designs) 
assessing mental health changes pre- and 
during the pandemic among youth (aged 
0 to 24 years) identified increased depres-
sion and anxiety reported across most of 
studies included in their review.1 A global 
meta-analysis found the pooled preva-
lence of elevated depression and anxiety 
disorders was 25.2% and 20.5%, respec-
tively.41 The authors compared these prev-
alence estimates to pre-pandemic estimates 
and noted that adolescents struggling with 
a mental disorder approximately doubled 
during the pandemic.41

It is important to consider the context and 
clinical relevance of these mental health 
changes. From a developmental perspec-
tive, we expect to see an increase in anxi-
ety and depression symptoms as adolescents 
age.42 Therefore, we cannot distinguish 
between developmental and pandemic-
related effects on mental health in our 

TABLE 1 
Characteristics of 2020/21 sample (n = 12 995)

Characteristics n (%)

Demographics

Age (years), mean (SD) 15.9 (1.1)

Gender, n (%)

Male 5 519 (42.7)

Female 7 153 (55.3)

Describe in a different way or prefer not to say 256 (2.0)

Race/ethnicity, n (%)

White 10 358 (80.2)

Black 289 (2.2)

Asian 706 (5.5)

Latin American/Hispanic 212 (1.6)

Other/Mixed 1 353 (10.5)

Province where school is located, n (%)

Ontario 3 675 (28.3)

Quebec 8 157 (62.8)

Alberta 347 (2.7)

British Columbia 816 (6.3)

Learning mode, n (%)

In person 2 790 (21.6)

Fully online 3 225 (25.0)

Hybrid (online and in person) 6 891 (53.4)

Exposure

Financial worry, n (%) 

True/mostly true 1 898 (16.1)

Neutral/don’t know 1 817 (15.4)

False/mostly false 8 101 (68.6)

Outcomes

Depression (CESD-10),a mean (SD) 10.0 (6.5)

CESD-10 score <10, n (%) 6 421 (54.0)

CESD-10 score ≥10, n (%) 5 469 (46.0)

CESD-10 change score,b mean (SD) 2.6 (8.3)

Anxiety (GAD-7),c mean (SD) 7.2 (5.8)

GAD-7 score <10, n (%) 8 347 (69.8)

GAD-7 score ≥10, n (%) 3 619 (30.2)

GAD-7 change score,d mean (SD) 2.1 (5.4)

Effect modifiers

Family support, n (%)

Strongly agree/agree 6 825 (56.6)

Neither agree nor disagree 2 569 (21.3)

Strongly disagree/disagree 2 685 (22.2)

Friend support, n (%)

Strongly agree/agree 8 936 (73.9)

Neither agree nor disagree 1 998 (15.4)

Strongly disagree/disagree 1 154 (9.5)

Abbreviations: CESD-10, 10-item Center for Epidemiologic Studies Depression Scale – Revised; GAD-7, Generalized Anxiety 
Disorder 7-item Scale; SD, standard deviation.

a Scores range from 0 to 30, with higher scores (≥10) representing clinically relevant depression symptoms.

b Depression change scores = timepoint 2 depression score – timepoint 1 depression score.

c Scores range from 0 to 21, with higher scores (≥10) representing clinically relevant anxiety symptoms.

d Anxiety change scores = timepoint 2 anxiety score – timepoint 1 anxiety score.
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TABLE 2 
Main effect model comparison fit indices and likelihood ratio test summary for depression and anxiety change

Model 
number

Reduced model Full model Likelihood ratio comparison

Mean AIC (SD) Model number and added predictors AIC, mean (SD) X2 df p riv

An
xi

et
y

0 77 440.4 (51.2) 1: Financial worry 77 235.8 (50.0) 92.1 2 <0.01 0.131

1 77 235.8 (50.0)

2a: Family support 76 575.7 (46.0) 261.0 2 <0.01 0.271

2b: Friend support 77 032.3 (51.8) 94.7 2 <0.01 0.095

2c: Family + friend support 76 518.2 (46.9) 154.7 4 <0.01 0.712

D
ep

re
ss

io
n 0 85 072.8 (11.0) 1: Financial worry 85 073.5 (10.6) 1.4 2 0.24 0.092

1 85 073.5 (10.6)

2a: Family support 85 062.9 (9.9) 6.8 2 0.01 0.071

2b: Friend support 85 072.4 (11.2) 2.4 2 0.09 0.069

2c: Family + friend support 85 065.0 (10.3) 3.8 4 <0.01 0.074

Abbreviations: AIC, Akaike information criterion; riv, robust instrumental variables estimator; SD, standard deviation.

Note: Reduced Model 1 includes financial worry variable and covariates.

TABLE 3 
Post-hoc test summary of group comparisons for anxiety and depression

Financial worry Emmean 95% LCL 95% UCL

An
xi

et
y

True/mostly true 9.0 8.55 9.36

Neutral/don’t know 8.0 7.59 8.41

False/mostly false 7.3 6.86 7.63

Group comparison Estimate SE t(12 902) p

True/mostly true vs. false/mostly false 1.7 0.16 13.53 <0.01

True/mostly true vs. neutral/don’t know 1.0 0.13 6.04 <0.01

Neutral/don’t know vs. false/mostly false 0.8 0.13 5.88 <0.01

D
ep

re
ss

io
n

Financial worry Emmean 95% LCL 95% UCL

True/mostly true 10.6 10.09 11.10

Neutral/don’t know 10.2 9.71 10.70

False/mostly false 10.4 9.94 10.80

Group comparison Estimate SE t(12 902) p

True/mostly true vs. false/mostly false 0.2 0.17 1.21 0.68

True/mostly true vs. neutral/don’t know 0.4 0.22 1.65 0.30

Neutral/don’t know vs. false/mostly false −0.2 0.17 −0.89 1.00

Abbreviations: emmean, estimated marginal mean; LCL, lower confidence limit; SE, standard error; UCL, upper confidence limit.

Notes: Emmean reported after adjusting for other covariates in the model. Models adjusted for respective time 1 mental health scores, age, gender, race/ethnicity, province and school learn-
ing mode.

study. To determine clinical relevance, 
4-point and 6-point change scores on the 
GAD-7 have been suggested according to 
the minimal clinically important difference43 
and Reliable Change Index,44 respectively. 
However, these changes apply to clinical 
samples with existing psychopathology 
and were developed to evaluate treat-
ments to decrease patient scores to under 
the 10-point threshold.

The mean change scores in our study may 
not be clinically significant, but neverthe-
less may be relevant at a population level; 
a small increase may be sufficient for 
many individuals to reach or surpass the 

clinical threshold of 10. The only such 
guideline for the CESD-10 is the threshold 
score of 10 to determine clinically relevant 
symptomatology.31 Notably, our sample 
had a mean score of 10 on the CESD-10 
during the pandemic, with nearly half of 
participants scoring above this threshold.

Financial worry was associated with height-
ened anxiety during the pandemic, but 
not with depression in our sample. Although 
anxiety and depression are highly co-mor-
bid and share many similarities, these 
results are not necessarily surprising as 
anxiety is characterized by “worry” (e.g. 
nervousness, fear of the future) while 

amotivation and anhedonia are primary 
characteristics of depression.45 Some evi-
dence suggests that anxiety disorders 
generally precede the presentation of 
depression.46 Thus, future research with 
longer follow-up is warranted.

In contrast to our findings, two US studies 
found relationships between youths’ stress 
about their family’s finances and depres-
sion25 and negative affect (e.g. sad, anxious, 
depressed)28 among adolescents.

The protective effects of social support on 
adolescent mental health are well estab-
lished. Social support has been shown to 
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TABLE 4 
Post-hoc test summary of group comparisons for anxiety and depression for best fitting models from Stage 2

Model Family support Emmean 95% LCL 95% UCL

Anxiety  
(Model 2c)

Strongly agree/agree 7.2 6.83 7.58

Neither agree nor disagree 8.3 7.91 8.72

Strongly disagree/disagree 9.7 9.32 10.10

Group comparison Estimate SE t(12 898) p

Strongly agree/agree – False/mostly false −2.5 0.11 −9.70 <0.01

Strongly agree/agree – neither agree nor disagree −1.1 0.12 −21.27 <0.01

Neither agree nor disagree – false/mostly false −1.4 0.14 −10.10 <0.01

Friend support Emmean 95% LCL 95% UCL

Strongly agree/agree 7.9 7.50 8.26

Neither agree nor disagree 8.5 8.09 8.88

Strongly disagree /disagree 8.9 8.42 9.30

Group comparison Estimate SE t(12 898) p

Strongly agree/agree – false/mostly false −0.98 0.15 −6.47 <0.01

Strongly agree/agree – neither agree nor disagree −0.61 0.12 −5.02 <0.01

Neither agree nor disagree – false/mostly false −0.38 0.17 −2.20 0.08

Depression 
(Model 2a)

Family support Emmean 95% LCL 95% UCL

Strongly agree/agree 10.2 9.73 10.60

Neither agree nor disagree 10.3 9.82 10.80

Strongly disagree/disagree 10.7 10.27 11.20

Group comparison Estimate SE t(12 900) p

Strongly agree/agree vs. false/mostly false −0.56 0.16 −3.64 <0.01

Strongly agree/agree vs. neither agree nor disagree −0.11 0.15 −0.76 1.00

Neither agree nor disagree vs. false/mostly false −0.50 0.18 −2.49 0.04

Abbreviations: emmean, estimated marginal mean; LCL, lower confidence limit; SE, standard error; UCL, upper confidence limit.

Notes: Emmean reported after adjusting for other covariates in the model. Models adjusted for respective time 1 mental health scores, age, gender, race/ethnicity, province and school  
learning mode.

mitigate adverse mental health outcomes 
and promote coping during periods of 
heightened stress and uncertainty, includ-
ing during the COVID-19 pandemic.23,28 
Our study reaffirmed these findings, iden-
tifying significant associations between 
both family and friend support with anxiety 

change scores, and family support, both 
individually and when paired with friend 
support, was associated with changes in 
depression. Our finding that family and 
friend support remained an important asset 
to the mental health of Canadian adoles-
cents was encouraging. Many adolescents 

may have faced barriers in accessing sup-
port during the pandemic (e.g. restrictions 
to in-person socializing, school and facil-
ity closures).

No significant interactions resulted when 
examining the family and friend support 

TABLE 5 
Model comparisons at Stage 3: Testing family and friend support interactions

Reduced model Full model Likelihood ratio comparison

Model 
number

AIC, 
mean (SD)

Model and interaction 
with financial worry

AIC, 
mean (SD)

X2 p riv

An
xi

et
y

2a 77 032.27 (51.81) 3a: Friend Support 77 029.98 (50.82) 2.22 0.064 0.116

2b 76 575.67 (45.65) 3b: Family Support 76 575.62 (45.33) 1.64 0.163 0.154

2c 76 518.23 (46.90)
3c: Friend Support 76 516.77 (45.94) 2.05 0.084 0.108

3d: Family Support 76 518.07 (46.44) 2.05 0.156 0.151

D
ep

re
ss

io
n 2a 85 072.38 (11.16) 3a: Friend Support 85 075.69 (11.47) 1.01 0.400 0.089

2b 85 062.87 (9.88) 3b: Family Support 85 063.72 (11.30) 1.53 0.191 0.110

2c 85 064.99 (10.29)
3c: Friend Support 85 068.33 (10.54) 1.00 0.404 0.088

3d: Family Support 85 065.73 (11.69) 1.55 0.185 0.111

Abbreviations: AIC, Akaike information criterion; riv, robust instrumental variables estimator; SD, standard deviation.
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as moderators of the relationships between 
pandemic-related financial worry and 
anxiety and depression. In contrast, a 
daily diary study conducted in the USA 
during the early pandemic identified a 
moderating effect of parental support on 
the relationship between financial uncer-
tainty and negative affect among adoles-
cents.28 Conflicting results may reflect 
differences across studies in timing, con-
texts or designs; a micro-longitudinal design 
was employed that did not account for 
participants’ pre-pandemic mental health. 
Research conducted prior to the pandemic 
is also inconsistent and has largely focussed 
on adult samples. For instance, Åslund et 
al47 identified social support as having a 
“buffering” role in adverse mental well-
being attributable to financial stress among 
Swedish adults, whereas Viseu et al24 
failed to identify a moderating effect of 
support on financial threat and stress, 
anxiety and depression among Portuguese 
adults during an economic crisis. Further 
research is warranted to confirm the 
tested moderating effects among Canadian 
adolescents.

While financial protections were imple-
mented by the Canadian government, 
16.1% of adolescents were worried about 
their family’s ability to pay bills as a result 
of the COVID-19 pandemic; this worry 
was associated with an increase in anxiety 
from their pre-pandemic levels. Public 
health policy-makers, clinicians and par-
ents should be aware that financial worry 
is associated with anxiety among adoles-
cents, which may be exacerbated by eco-
nomic downturns, and that ensuring 
equitable access to mental health support 
is crucial to the early intervention of men-
tal disorders.

Our study identified that social support 
remained relevant in the context of the 
pandemic and should continue to be a 
focus of mental health initiatives. However, 
our results suggest social support is not 
sufficient to significantly moderate the 
association between financial worry and 
mental health outcomes. In accordance 
with the family stress model,12 targeted 
family support programs may be effective 
in promoting mental health among ado-
lescents,48 given the downstream effects of 
financial stress from parent to child.

Strengths and limitations

Important strengths of this study include 
the use of prospective data from a large 

sample of Canadian adolescents; robust 
statistical analyses that accounted for pre-
pandemic mental health scores; and well-
validated mental health scales.32,34 Our 
focus on adolescents was novel, given the 
limited evidence on mental health relative 
to financial stress in this demographic, 
particularly during the pandemic.

Limitations of the study also warrant com-
ment. Selection bias may have been intro-
duced, with the lower response rate 
(58%) during the pandemic. However, the 
survey was administered to students 
across the four largest Canadian prov-
inces, including areas that differed in 
urbanicity and income, and private and 
public schools. While self-reported ques-
tionnaires are subject to potential recall 
error and social desirability bias, the pas-
sive-consent and confidentiality protocols 
may promote generalizability and honest 
reporting.49

The measures of financial worry and 
social support are single-item variables 
derived from scales that have been previ-
ously used and validated in adolescent 
populations.35,36 While single-item mea-
sures typically correlate with multi-item 
measures, they can have limitations when 
capturing more complex constructs.

The student questionnaire was designed 
to be brief for data quality and feasibility 
in a large school-based population-level 
study covering multiple domains. No 
measures of absolute financial status of 
adolescents’ families were available, given 
the difficulties that adolescents may have 
measuring household income. We were 
also unable to test for potential interaction 
effects by race/ethnicity, given the small 
cell sizes in some groups. The change 
from paper-and-pencil to online question-
naires during the pandemic may have 
impacted responses. Finally, baseline finan-
cial worry responses were not available as 
this measure was introduced in the pan-
demic questionnaire.

Conclusion

Pandemic-related financial worry was sig-
nificantly associated with anxiety in 
Canadian adolescents. While family and 
friend support are important protective 
factors for anxiety symptoms, and family 
support on depression symptoms, during 
the COVID-19 pandemic, they did not 
moderate the relationship between finan-
cial worry and mental health changes. 

Future research should continue to moni-
tor the association between financial 
worry and adolescent mental health and 
explore and test other potential protective 
factors that may mitigate adverse effects.
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Highlights

• Black Canadians are overrepresented 
in frontline jobs, which increases 
their risk of contracting COVID-19.

• Low uptake of COVID-19 screening 
and vaccine hesitancy may be 
attributed to mistrust of the health 
care system in Canada.

• Existing structural racism within 
the Canadian health care system 
has created inequities in accessing 
COVID-19–related health care ser-
vices among Black Canadians.

• There is a need to collect race-
based data with a focus on resolv-
ing inequities and improving the 
health and well-being of Black 
people in Canada.

Abstract

Introduction: The COVID-19 pandemic exacerbated health inequities worldwide. Research 
conducted in Canada shows that Black populations were disproportionately exposed to 
COVID-19 and more likely than other ethnoracial groups to be infected and hospital-
ized. This scoping review sought to map out the nature and extent of current research 
on COVID-19 among Black people in Canada.

Methods: Following a five-stage methodological framework for conducting scoping 
reviews,  studies exploring the effects of the COVID-19 pandemic on Black people in 
Canada, published up to May 2023, were retrieved through a systematic search of seven 
databases. Of 457 identified records, 124 duplicates and 279 additional records were 
excluded after title and abstract screening.  Of the remaining 54 articles, 39 were 
excluded after full-text screening; 2 articles were manually picked from the reference 
lists of the included articles. In total, 17 articles were included in this review.

Results: Our review found higher rates of COVID-19 infections and lower rates of 
COVID-19 screening and vaccine uptake among Black Canadians due to pre-COVID-19 
experiences of institutional and structural racism, health inequities and a mistrust of 
health care professionals that further impeded access to health care. Misinformation 
about COVID-19 exacerbated mental health issues among Black Canadians.

Conclusion: Our findings suggest the need to address social inequities experienced by 
Black Canadians, particularly those related to unequal access to employment and health 
care. Collecting race-based data on COVID-19 could inform policy formulation to 
address racial discrimination in access to health care, quality housing and employment, 
resolve inequities and improve the health and well-being of Black people in Canada.

Keywords: racialized populations, inequity, vaccine hesitancy, racial discrimination
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Introduction

The World Health Organization declared 
COVID-19 a global pandemic in March 
2020, triggering the adoption of numerous 
public health measures, including lock-
downs, social distancing and the use of 

facemasks in public places. However, the 
health risks of COVID-19 infection and 
public health measures to reduce infection 
did not affect everyone equally;1-5 the bur-
den was disproportionately greater for 
racialized people and those living in low-
income communities.6 

Black people in Canada, the United Kingdom 
(UK) and the United States (USA) experi-
enced a disproportionately higher preva-
lence of COVID-19 infections and a greater 
risk of COVID-19-related hospitalizations 
and mortality compared to their White 
counterparts.7-13 For every 100 000 Americans, 
about 26 Black people died from COVID-
19 infection, a mortality rate more than 
twice that of Latino, Asian or White peo-
ple.13 In the UK, the mortality rate among 
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Black people was likely four times that of 
their White counterparts.14-17 Despite rep-
resenting only 9.28% of the population of 
Toronto, Ontario, Canada’s largest city, 
Black people accounted for nearly one-
quarter of COVID-19 cases in 2020, while 
White people, who constituted 49.64% of 
the city’s population, represented only 
21.7% of cases.18 

Canada is a common destination for inter-
national migrants, with a growing popula-
tion of Black people from sub-Saharan 
African and Caribbean nations.19 Black 
people are the third-largest racialized 
group in Canada, at 4.3% of the country’s 
total population, after South Asian (7.1%) 
and Chinese (4.7%) people.20 

Most of the reasons why the Black popu-
lation was highly susceptible to and 
affected by COVID-19 infection are rooted 
in social determinants of health, such as 
socioeconomic status, crowded living envi-
ronments, cultural barriers, racial discrim-
ination, poor access to health care and 
anti-Black racism.21 In Canada and the 
USA, systemic racism cuts across all sec-
tors—health care, education and the 
labour force—a problem that continues to 
be overlooked in policies.21,22 Because of 
the extensive emphasis on individual 
behaviours, rather than tackling the chal-
lenges that confront systemically margin-
alized Black people,21 the health care 
system failed to account for numerous 
inequities, including in education and 
employment, that tended to expose Black 
people to high rates of COVID-19 infection 
and mortality, to the point that racism has 
been described as “a risk factor for dying 
from COVID-19.”23 

For instance, racialized and immigrant 
populations experienced unequal access 
to vaccination and high rates of infection 
and death from COVID-19.24,25 A signifi-
cant proportion of Black people are pre-
cariously employed and overrepresented 
in risky but essential frontline jobs across 
Canada, as well as in the UK and the 
USA,17,26 where the risks of COVID-19 
infection were high.27-30 Racial inequalities 
to do with health and environmental fac-
tors affect racialized people in a way that 
left them “more exposed [to] and less pro-
tected” from the COVID-19 virus.8,23,30

Data from the USA demonstrate racial dis-
parities in rates of COVID-19 infection and 
mortality, with Black people among the 

most disadvantaged.8,23 However, few stud-
ies have focussed on COVID-19 among 
Black Canadians. Given the disproportion-
ate burden of COVID-19 and the distinct 
risks that Black Canadians face, the pur-
pose of this scoping review was to map 
out the scope of research on COVID-19 
among Black people in Canada.

Methodology

We utilized a scoping review methodology 
to explore the “extent, range and nature of 
research activity,”31 explicate what is cur-
rently known about COVID-19 among 
Black Canadians and pinpoint knowledge 
gaps for future research. We applied 
Arksey and O’Malley’s31 five-stage meth-
odological framework for conducting 
scoping reviews: identifying the research 
question; identifying relevant studies; 
selecting studies; charting the data; and 
collating, summarizing and reporting the 
results. We used the Tricco et al.32 
Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) approach. 

Identifying the research question

This review was guided by  the following 
question: “What is the scope and nature 
of the literature on COVID-19 among 
Black people in Canada?” 

Identifying relevant studies

We identified relevant studies through a 
systematic search in seven electronic data-
bases: Ovid MEDLINE (Table 1), Elsevier 
Embase, APA PsycINFO, CABI Global 
Health, EBSCO CINAHL, Elsevier Scopus 
and the Wiley Cochrane Library. Our 
search strategy was derived based on two 
main concepts: (1) COVID-19 (all vari-
ants), and (2) Black people in Canada.

Selecting studies

Our initial search was conducted in 
January 2022 with no time restrictions. 
We subsequently updated the search to 
include all records published to 31 May 
2023. A total of 457 records underwent 
initial screening of titles and abstracts (by 
AO and JK), and 124 duplicates were 
excluded. Two authors (AO and JK), work-
ing independently, reviewed the abstracts 
of the remaining 333 articles. Any con-
flicts during the process of selecting arti-
cles were resolved by a third author (DA). 

An additional 279 articles were excluded 
as they did not meet the inclusion criteria 
(studies focussing on Black people living 
in Canada and on COVID-19). Of the 
remaining 54 articles, 39 were excluded 
after the full-text screening. In total, 
17 articles were included in this review. 

The selection process is depicted in Figure 1.

Charting the data

Two research team members (AO and JK) 
conducted the data extraction, which 
involved charting and sorting the findings 
of the included studies into key issues and 
analytical categories related to the impact 
of COVID-19 on Black people in Canada. 
The following information was extracted 
from each of the included articles and 
recorded on an Excel spreadsheet (version 
2007; Microsoft Corp., Redmond, WA, US) 
designed by the research team: author 
name(s), year of publication, study pur-
pose/research question, study population, 
methods, results/findings and comments/
implications (Table 2). A research team 
member (DA) performed a quality check 
to ensure completeness and accuracy.

Collating, summarizing and reporting the 
results

We analyzed quantitative data from numer-
ical summary and qualitative studies using 
thematic analysis. Drawing on Braun and 
Clarke,34 two research team members (AO 
and JK) read the included articles several 
times, familiarized themselves with the 
data, and synthesized and categorized the 
interpretations of recurring findings into 
themes. They then open coded the 
extracted data by going through the frag-
ments of texts, line by line, and assigning 
labels that best described these fragments. 
The codes were then compiled into poten-
tial themes, all the data relevant to each 
potential theme were grouped together, 
and the data were compared across the 
coded excerpts and the entire dataset. Two 
other research team members (DA and 
BS) reviewed the assigned codes and 
themes.

Ethics approval

This scoping review does not contain any 
studies with human participants or ani-
mals that may have required ethics 
approval.
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Results

A total of 17 empirical studies met our 
inclusion criteria. Twelve articles used 
quantitative methodologies (mostly cross-
sectional study designs), four used quali-
tative methodologies (mostly explorative) 
and one used mixed methods. All included 
articles described the impacts on Black 
Canadians of, for example, poor accessi-
bility to COVID-19–related health care ser-
vices, health inequities caused by COVID-19 
and the role of systemic discrimination and 
racism in the creation of these inequities. 

Our findings are presented in five themes: 
low uptake of COVID-19 screening; high 
rates of COVID-19 infection; low uptake of 
COVID-19 vaccines; systemic racism and 
discrimination; and mental health impacts.

Low uptake of COVID-19 screening

Two studies reported on disparities in 
COVID-19 screening.35,36 In a cross- 
sectional study, Pongou et al.36 found that 
the prevalence of being tested for COVID-
19 across reported COVID-19 symptoms 
was far lower among Black Canadians 
(8.46%) than among those who were 
White (17.30%), mixed race/ethnicity 
(28.41%) or from another ethnoracial 
group (27.37%), although the differences 
were not statistically significant.

In a 2021 qualitative study, local com-
munity health centre leaders who serve 

communities with large populations of 
racialized people within the Greater 
Toronto Area expressed concerns that 
individuals’ reluctance to get tested for 
COVID-19 were due to misconceptions 
that the test is painful and that people can 
get infected with COVID-19 from screen-
ing.35 The study also noted discrepancies 
in resource allocation within the health 
care system. For instance, mobile testing 
was made available in nonracialized 
neighbourhoods sooner than in poorer 
and racialized areas with worse access to 
health care.35  

High rates of COVID-19 infection among 
Black Canadians 

Four studies examined high rates of COVID-
19 infection among Black Canadians.36-39 A 
quantitative study indicated that higher 
numbers of COVID-19 cases are associated 
with socioeconomic factors such as race 
and housing. For instance, of all marginal-
ized groups in Montréal, Quebec, the 
strongest relationship with positive COVID-
19 cases occurred among those living in 
overcrowded housing and in boroughs 
with high proportions of Black people.37

Two qualitative studies reported on the 
greater risks for Black people of contract-
ing COVID-19 as a result of overrepresen-
tation in frontline work and low-income 
communities.37,38 Using COVID-19 counts 
and tabular census data, Choi et al.39 
showed that there were relatively higher 
numbers of infections in communities 

with larger proportions of Black and low-
income residents across Canada. These 
vulnerabilities were created by poverty, 
overcrowded living environments, pre-
dominance of frontline work and existing 
health care inequities.36,37 

Low uptake of COVID-19 vaccines

Seven studies explored low uptake of COVID-
19 vaccines among Black Canadians.38,40-45 
A quantitative study exploring COVID-19 
vaccine coverage among people experi-
encing homelessness in Toronto found 
that about 80.4% of participants received 
at least one dose of a COVID-19 vaccine 
and 63% had received two or more doses; 
however, Black participants were consis-
tently found to have greater vaccine hesi-
tancy, likely because of distrust in health 
care providers, perceived commercial gains 
for vaccine manufacturers, perception of 
vaccine risks, and lack of paid sick or vac-
cination leave.41 

Two qualitative studies reported that the 
spread of disinformation and misinforma-
tion about COVID-19 within Black com-
munities in Canada during the early part 
of the pandemic affected people’s under-
standing of the risk of the consequences 
of COVID-19 infection, which propagated 
vaccine hesitancy.38,40 Gerretsen et al.42 
conducted a quantitative web-based sur-
vey in Canada and the USA to assess vari-
ations in vaccine hesitancy; the authors 
reported that despite perceiving COVID-19 

TABLE 1 
Search strategy

Ovid Medline

Concept Query 

1 

(((exp Coronavirus/ or exp Coronavirus Infections/ or (coronavirus* or corona virus* or OC43 or NL63 or 229E or HKU1 or HCoV* or ncov* or 
covid* or sars-cov* or sarscov* or Sars-coronavirus* or Severe Acute Respiratory Syndrome Coronavirus*).mp.) and 20190601:20301231.(ep).) not 
(SARS or SARS-CoV or MERS or MERS-CoV or Middle East respiratory syndrome or camel* or dromedar* or equine or coronary or coronal or covi-
dence* or covidien or influenza virus or HIV or bovine or calves or TGEV or feline or porcine or BCoV or PED or PEDV or PDCoV or FIPV or FCoV 
or SADS-CoV or canine or CCov or zoonotic or avian influenza or H1N1 or H5N1 or H5N6 or IBV or murine corona*).mp.) or Covid-19/ or (covid 
or covid19 or 2019-ncov or ncov19 or ncov-19 or 2019-novel CoV or sars-cov2 or sars-cov-2 or sarscov2 or sarscov-2 or Sars-coronavirus2 or 
Sars-coronavirus-2 or SARS-like coronavirus* or coronavirus-19 or ((novel or new or nouveau) adj2 (CoV or nCoV or covid or coronavirus* or 
corona virus or Pandemi*2)) or (variant* adj2 (India* or "South Africa*" or UK or English or Brazil* or alpha or beta or delta or gamma or kappa 
or lambda or "P.1" or "C.37")) or ("B.1.1.7" or "B.1.351" or "B.1.617.1" or "B.1.617.2")).mp

2 exp African Continental Ancestry Group/

3
(black* or african* or caribbean or afro* or "person of colo?r" or "people of colo?r" or colo?red or "dark-skin*" or BIPOC or ((racial or ethnic) 
adj2 minorit*)).mp

4 2 or 3

5
exp Canada/ or (Canad* OR "British Columbia" OR "Colombie Britannique" OR Alberta* OR Saskatchewan OR Manitoba* OR Ontario OR 
Quebec OR "Nouveau Brunswick" OR "New Brunswick" OR "Nova Scotia" OR "Nouvelle Ecosse" OR "Prince Edward Island" OR Newfound-
land OR Labrador OR Nunavut OR NWT OR "Northwest Territories" OR Yukon OR Nunavik OR Inuvialuit)

6 1 and 4 and 5 
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Adapted from: Page et al.,33 Tricco et al.32

FIGURE 1 
PRISMA 2020 flow diagram depicting identification of studies via databases  on COVID-19 among Black people in Canada
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TABLE 2 
Data extraction sheet

Author(s)
Study purpose / research 

question
Study 

population
Methods Results/findings Comments/implications

Ahmed et al. 
(2021) 35

To examine the needs 
and concerns of Black 
communities in the 
Greater Toronto Area 
(GTA) and to show the 
importance of collecting 
race-based COVID-19 
data

Local 
community 
health centre 
leaders

Qualitative 
interviews 
(n = 6)

The community leaders indicated that Black 
Canadians were unwilling to screen for 
COVID-19 due to misconceptions (e.g. the 
test is painful, getting infected with 
COVID-19 from screening). Mobile testing 
was provided for nonracialized GTA 
neighbourhoods before areas with worse 
living conditions and worse access to health 
care. The community leaders highlighted 
discrepancies in resource allocation among 
specific populations that indicates systemic 
discrimination and neglect. The community 
leaders recommended early measures to 
prevent COVID-19 cases among Black people 
and other people of colour.

The findings suggest that greater 
numbers of Black Canadians and 
racialized people are affected by 
COVID-19 because of inequity among 
frontline workers and people living in 
low-income communities, indicating 
the necessity of collecting race-based 
COVID-19 data.

Cénat et al. 
(2023) 44

To examine the 
sociodemographic charac-
teristics and factors 
associated with 
COVID-19 vaccine 
mistrust in the Black 
population in Canada

Black 
individuals 
in Canada

Quantitative 
(n = 2002)

Participants with previous COVID-19 
infection had greater COVID-19 vaccine 
mistrust scores (M = 11.92, SD = 3.88) than 
those with no previous COVID-19 infection 
(M = 11.25, SD = 3.83), t (1999) = −3.85, 
p < 0.001. Participants who experienced 
major racial discrimination in health care set-
tings were more likely to report COVID-19 
vaccine mistrust (M = 11.92, SD = 4.03) 
than those who had not (M = 11.36, 
SD = 3.77), t (1999) = −3.05, p = 0.002. The 
mediated moderation model revealed that 
conspiracy theories totally mediated the 
association between racial discrimination 
and vaccine mistrust (B = 1.71, p < 0.001).

It is essential to create health 
educative programs that can 
emphasize health literacy among  
the Black population in Canada. 

Choi et al. 
(2021) 39

To identify the key 
demographic factors for 
COVID-19 infections 
across Canada’s health 
regions

People living 
in Canada

Quantitative 
(secondary 
data)

COVID-19 infections are more prevalent in 
health regions with greater numbers of Black 
and low-income residents. Population density 
and urban centres are significantly correlated 
with COVID-19 infections. The number of 
Black residents in a neighbourhood 
determines the number of COVID-19 
infections.

Collection of race-based data and 
better policies that target racial 
discrimination, unequal access to 
health care and crowded and 
inadequate housing are needed.

Etowa et al. 
(2023) 45

To examine factors 
associated with 
COVID-19 vaccine 
willingness using logistic 
regression analysis

African, 
Caribbean 
and Black 
(ACB) people

Quantitative 
(n = 375)

ACB persons who opined that the ACB group 
is at a higher risk for COVID-19 were more 
likely to be willing to get vaccinated than 
those who did not (OR = 1.79, p < 0.05). 
ACB individuals who had received a 
minimum of 1 dose of the COVID-19 vaccine 
were more likely to be enthusiastic to receive 
it in the future (OR = 2.75, p < 0.05). In 
addition, ACB persons with a postgraduate 
degree (OR = 2.21, p < 0.05) were more 
likely to report vaccine willingness compared 
to those without a bachelor’s degree.

It is necessary to address limited 
COVID-19 risk perception and 
knowledge among ACB, non- 
existence of prior COVID-19 vaccine 
experience, and mistrust of 
government COVID-19 information. 
To resolve these issues, it may be 
useful to incorporate culturally and 
linguistically sensitive messaging and 
outreach about COVID-19 and 
vaccines.

Etowa et al. 
(2021) 48

To assess current 
knowledge gaps in 
COVID-19 care for 
African, Caribbean and 
Black (ACB) communities

ACB 
community

Qualitative

There is a lack of information on how 
socioeconomic vulnerability, comorbidity and 
discrimination influenced health care access 
and outcomes in ACB communities. There is 
insufficient information on the type of 
training frontline health workers and 
administrators require with respect to 
services for ACB communities. No concrete 
evidence is available to enhance strategies to 
ensure health equity and mitigate the impact 
of COVID-19 in ACB communities.

Research participation among the 
stakeholders (community leader, 
health providers) should be 
promoted to generate approaches to 
tackle COVID-19-related health 
outcomes.

Continued on the following page
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Study purpose / research 
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Methods Results/findings Comments/implications

Gerretsen et 
al. (2021) 42

To assess variations in 
vaccine hesitancy, 
complacency and 
confidence among 
extremely affected ethnic 
groups in Canada and the 
USA

Indigenous 
(Native 
American, 
American 
Indian, First 
Nations, 
Inuit and 
Métis), 
Black, Latinx 
(Hispanic), 
East Asian 
(Chinese, 
Japanese or 
Korean) and 
White racial/
ethnic groups

Quantitative: 
web-based 
survey

Compared to White participants, Black and 
Indigenous survey participants in Canada 
and the USA have greater vaccine hesitancy 
and mistrust in vaccine efficacy with 
concerns about potential future side effects, 
commercial gain and favouring Whites 
despite that these populations perceive 
COVID-19 with the same level of seriousness. 
Racial minorities with less education and 
employment, lower incomes and higher 
levels of conservatism or religiousness than 
White participants were also more likely to 
be affected by COVID-19.

Local and national governments  
can achieve herd immunity against 
COVID-19 across racialized 
communities by ensuring vaccine 
accessibility and targeted cultural 
and community-sensitive efforts to 
raise vaccine confidence.

Innovative 
Research 
Group 
(2021) 43

To identify factors that 
influence COVID-19 
vaccine hesitancy and the 
communities that are 
more hesitant

Black 
Canadians

Quantitative 
online survey

Black Canadians reported lower vaccination 
rates due to their low confidence in vaccines. 
Some likely contributing factors to low 
vaccine confidence and high vaccine 
hesitancy within the Black community 
include distrust of health care providers and 
vaccine manufacturers and concerns related 
to vaccine risks. A vital aspect related to low 
vaccine uptake was lack of paid sick leave or 
paid vaccination leave.

The study urges Canadian federal and 
provincial governments to provide 
strategies geared towards partner-
ships with Black-led and Black-
focussed community groups to appro-
priately manage COVID-19 vaccine 
knowledge gaps and factors related 
to distrust and blockades through 
culturally sensitive and safe 
implementation of government-
supported education that takes into 
account language and education 
differences as well as socioeconomic 
disparities.

Kemei et al. 
(2023) 38

To describe the impacts 
of the COVID-19 
pandemic on Black 
Canadians

Black 
stakeholders 
in Canada

Qualitative

In the early part of COVID-19 pandemic, the 
propagation of COVID-19 disinformation in 
Black communities exacerbated Black 
Canadians’ vulnerability to COVID-19 as a 
result of increased vaccine hesitancy.

The participants recommended 
tackling systemic inequities in health 
care; promoting cultural competency 
among service providers; increasing 
diversity in health care, in particular 
by employing larger numbers of 
Black health care personnel; and 
promoting Afrocentric approaches to 
health care.

Kemei et al. 
(2023) 40

To explain the nature of 
online COVID-19 
disinformation among 
Black people in Canada 
and identify the factors 
contributing to this 
phenomenon

Black 
stakeholders 
in Canada

Qualitative

Underlying systemic racism and related 
inequities in Canada has built mistrust in 
public health personnel and resulted in Black 
Canadians’ readiness to replace truths about 
COVID-19 with disinformation.

There is a need to build trust and 
accept collaborative strategies in 
resolving community worries such as 
employment discrimination, medical 
racism and anti-racist workplace 
practices and policies, and provide 
funds to existing Black community 
organizations to create culturally 
congruent health education material.

TABLE 2 (continued) 
Data extraction sheet
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Lei & Guo 
(2022) 46

To understand social 
issues of inequality with 
focus on exposing 
unequal power relations 
and hegemonic 
knowledge

Asian, Black 
and 
Indigenous 
ethnic 
groups in 
Canada

Quantitative

The increase of anti-Black racism since the 
onset of the COVID-19 pandemic indicates 
that multiculturalism has, in effect, sustained 
a racist and unequal population in Canada, 
with racism embedded in its history and built 
into every aspect of its social structure and 
socioeconomic and health care services, 
resulting in inequities. Multiculturalism allows 
cultural variance but does not dispute an 
unjust society premised on white sovereignty. 
The significant link between police cruelty 
towards Black people in Canada, increased 
rates of Covid-19 in the Black population and 
the correlation of their low socioeconomic 
status, low level of education, and lower-
paying employment with great risk of 
exposure to Covid-19, serve as a symbol of 
historical racism against Black people.

A pandemic anti-racism education 
model is sourced from critical race 
theory and seeks to address and 
eradicate all pandemic-related 
racism, xenophobia and racial 
oppression beyond COVID-19 within 
Canada.

Miconi et al. 
(2020) 47

To examine the 
association of exposure 
to the COVID-19 virus to 
discrimination and 
stigma associated with 
mental health among 
culturally diverse adults 
in Quebec

White, Asian 
(East, South 
and 
South-East), 
Black, Arab, 
Other (first, 
second, third 
or more 
immigrant 
generations)

Quantitative

Exposure to COVID-19 predominately 
affected Black, Arab and South Asian 
participants. Asian and Black participants 
disclosed greater COVID-19-related 
discrimination and stigma. Increase in 
negative mental health outcomes was 
associated with exposure and or COVID-
19-related discrimination. Among minority 
groups, Black respondents described the 
worst mental distress due to pandemic risk 
factors.

Policies and discourse should focus 
on promoting societal partnerships, 
decreasing discrimination against 
racialized communities and ensuring 
security of vulnerable groups. 
Community-based antidiscrimination 
programs should be established. 
Accessible and culturally sensitive 
mental health services are required 
for racial minorities during and 
beyond the pandemic.

Noble et al., 
(2022) 49

To describe the impacts 
of the pandemic on 
youth experiencing 
homelessness in Toronto, 
Ontario

Youth 
experiencing 
homeless-
ness

Mixed method

Systemic racism (exemplified by the 
successive public displays of police cruelty 
against unarmed Black citizens) and the 
COVID-19 pandemic exacerbated distress 
among the Black youth experiencing 
homelessness. They found it very difficult to 
secure employment and were discriminated 
against by landlords, which make it difficult 
for them to get accommodation. 

There is a need to stabilize health 
and continuous access to in-person 
services that centre on provision of 
housing and equitable supports for 
subcategories of youth.

Pang et al. 
(2021) 50

To determine mental 
health risk factors during 
the COVID-19 pandemic 
among eye care 
professionals

Eye care 
professionals 
(doctors, 
staff and 
students) in 
the USA and 
Canada

Quantitative

Female, younger, and Black or Asian eye care 
professionals and students were more prone 
to mental distress on all assessed factors. 
Racial inequity and racism seemingly contrib-
ute to these results, especially considering 
that Black people experience higher rates of 
COVID-19 exposure and severity of illness, 
which might add to greater mental health 
challenges for Black eye care professionals.

The findings suggest the need to 
develop strategies that target young 
and female students and racial 
minorities to improve their mental 
health.

Pongou et al. 
(2022) 36

To examine the 
association between 
reported COVID-19 symp-
toms and testing for 
COVID-19 in Canada

N = 2790

White: n = 
2402

Black: n = 85

Mixed race/
ethnicity: 
n = 126

Other 
ethnoracial 
groups: n = 
177

Quantitative

Prevalence of testing for COVID-19 differed 
by ethnicity (White: 17.30%; Black: 8.46%; 
mixed race/ethnicity: 28.41%; other ethnic 
groups: 27.37%).

There is a need to accelerate 
COVID-19 testing in Canada, and for 
the provinces of British Columbia 
and Quebec in particular to 
accommodate the need for COVID-19 
tests and expand accessibility and 
availability of testing.

TABLE 2 (continued) 
Data extraction sheet

Continued on the following page



119 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 44, N° 3, March 2024

Author(s)
Study purpose / research 

question
Study 

population
Methods Results/findings Comments/implications

Pongou et al. 
(2022) 51

To examine the predictors 
of psychological distress 
during the COVID-19 
pandemic in Canada and 
how they differ by 
gender.

N = 2756

White: 
n = 2364

Black: n = 83

Mixed race/
ethnicity: 
n = 177

Other race/
ethnicity: 
n = 132

Quantitative

Descriptive analysis indicates that nearly half 
of the participants (49%) experienced mild, 
moderate or severe psychological distress.

Mild: White: 26.15, Black: 34.97, mixed race/
ethnicity: 32.25, other ethnic group: 25.33.

Severe: White: 7.70, Black: 3.06, mixed race/
ethnicity: 4.25, other ethnic group: 16.96

p < 0.069

The odds of psychological distress were 
significantly higher for participants who 
declared COVID-19 symptoms compared to 
those who did not declare COVID-19 
symptoms.

There is a significant need to make 
mental health support services 
available to vulnerable groups. Also, 
interventions and policies targeted at 
tackling psychological distress 
throughout pandemics such as 
COVID-19 should be gender specific.

Richard et al. 
(2022) 41

To describe COVID-19 
vaccine coverage in the 
homeless population in 
Toronto and explore 
factors related to the 
receipt of at least 1 dose. 

N = 728

Indigenous: 
n = 27

White: 
n = 353

Black: 
n = 159

Other/
multiracial: 
n = 156

Quantitative

Slightly more than 80.4% of participants 
received at least 1 COVID-19 vaccine; 63.6% 
received ≥2 doses. Black participants were 
consistently found to have lower vaccination 
acceptance or greater hesitancy. Black (18.3% 
vaccinated vs. 32.9% unvaccinated] [Arr0.89 
[95% CI: 0.80–0.99])

More public health approaches are 
required to understand and resolve 
how interconnecting experiences of 
marginalization and oppression 
encountered by various of the 
subgroups recognized in this study 
influence the choices and opportuni-
ties to uptake vaccination.

Rocha et al. 
(2020) 37

To highlight the dire 
need to collect race-based 
data on increased 
morbidity, mortality and 
exposure to COVID-19 in 
subpopulations in 
Montréal, Quebec, by 
socioeconomic factor 
with a particular focus on 
Black populations.

Montréal’s 
demographic 
groups, 
including the 
Black 
population, 
neighbour-
hoods, 
income, 
education, 
essential 
workers and 
crowded 
housing. 

Quantitative

There is an association between COVID-19 
cases and socioeconomic factors such as race 
and housing: of all marginalized groups, the 
strongest association with positive COVID-19 
cases occurred in Montréal boroughs with 
high proportions of Black residents: 
Montréal-Nord, with a high proportion of 
Haitian people, and Rivière des Prairies, 
Pointe aux Trembles, LaSalle, Villeray and 
Parc-Extension. Strong correlations also 
existed between COVID-19 cases and health 
care workers, low-income earners and those 
living in inadequate and crowded housing. 
Another key correlation for COVID-19 
exposure also occurred among under-educated 
persons in Montréal. 

The Canadian government needs to 
collect race-based data as these are 
critical for highlighting and 
understanding key socioeconomic 
influences and the shared experi-
ences of Black people, especially in 
relation to the effect of COVID-19 on 
Black populations in Montréal.

TABLE 2 (continued) 
Data extraction sheet

with the same level of seriousness, Black 
and Indigenous people possess a greater 
degree of vaccine hesitancy and mistrust 
in efficacy than do White people due to 
concerns about potential future side effects 
and commercial gains and because they 
favoured natural immunity to a greater 
degree. 

Two quantitative study findings reported 
lower vaccination rates and higher vac-
cine mistrust scores among Black individ-
uals as a result of their experiences of 
major racial discrimination in the health 

care system.43,44 In addition, a quantitative 
study of vaccine willingness found that 
African, Caribbean and Black individuals 
at greater risk of infection with COVID-19 
were more willing to get vaccinated, and 
those who had received their first dose of 
the COVID-19 vaccine were more willing 
to receive upcoming doses.45

Systemic racism and discrimination

The five studies that explored the difficul-
ties Black Canadians faced during the 
pandemic as a result of systemic racism 
and discrimination determined that the 

difficulties study participants experienced 
accessing COVID-19-related health care 
might have been exacerbated by existing 
stress stemming from racism, systematic 
bias and barriers, and socioeconomic vul-
nerabilities.40,46-49 The significant link between 
police cruelty towards Black people in 
Canada, increased rates of COVID-19 in 
the Black population and the correlation 
of lower socioeconomic status, lower level 
of education and lower-paying employ-
ment with great risk of exposure to 
COVID-19, serves as a symbol of the con-
tinuing and historical racism experienced 
by Black people.46
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The underlying systemic racism and related 
inequities resulted in mistrust of health 
care providers.40  Miconi et al.47 conducted 
a mixed study on risk of exposure to 
COVID-19 and the relation to discrimina-
tion and stigma associated with mental 
health findings. The authors reported that 
Black, Arab and South Asian participants 
had higher prevalence of infection, while 
Black and Asian participants disclosing 
greater COVID-19-related discrimination 
and stigma as a result of their employ-
ment, for example, as frontline workers.47

The quantitative study conducted by Noble 
et al.49 revealed that systemic racism and 
the COVID-19 pandemic exacerbated men-
tal distress among Black youth experienc-
ing homelessness in Toronto, with barriers 
to securing employment and landlords’ 
racial discrimination making it difficult to 
obtain accommodation.

A qualitative study revealed that there 
was insufficient information on the type 
of training frontline health workers and 
administrators require when providing 
services to African, Caribbean and Black 
communities.48 No concrete evidence is 
available to enhance strategies to ensure 
health equity and mitigate the impact of 
COVID-19 in African, Caribbean and Black 
communities. 

Mental health impacts

Four studies reported on mental health 
impacts of the COVID-19 pandemic on 
Black people in Canada.38,47,50,51 A qualita-
tive study found that online misinforma-
tion about COVID-19 aggravated mental 
health issues among Black Canadians and 
resulted in fear of and anger about man-
datory vaccine orders.38 Some Black com-
munity members were afraid of being 
stigmatized whether they received or 
declined the COVID-19 vaccine, which 
amplified their anxiety about COVID-19 
and prevented them from getting vacci-
nated or promoting vaccination.38 

In their quantitative study on eye care 
professionals’ mental health risk factors 
during the COVID-19 pandemic, Pang et 
al.50 reported poor emotional health 
among Black and Asian optometrists, not-
ing that they were more prone to mental 
distress and elevated symptoms of depres-
sion and anxiety than other ethnoracial 
groups. Miconi et al.47 reported an increase 
in negative mental health outcomes asso-
ciated with exposure to the COVID-19 

virus and/or COVID-19-related discrimi-
nation, with Black survey respondents 
describing the worst mental distress due 
to the pandemic. Further, research on pre-
dictors of psychological distress during 
the COVID-19 pandemic in Canada show 
that nearly half of the participants (49%) 
experienced mild, moderate or severe psy-
chological distress, with Black Canadians 
(mild: 34.97%; severe: 3.06%) reporting a 
higher percentage of mild and severe psy-
chological distress compared to White 
(mild: 26.15%; severe: 7.70%) and mixed 
race/ethnicity (mild: 32.25%; severe: 4.25%) 
Canadians.51

Discussion

This scoping review identified five themes 
addressing the impact of COVID-19 on 
Black Canadians. Key among our findings 
is evidence of the inequalities in access to 
COVID-19–related health care, which may 
be attributed to existing structural racism 
within the Canadian health care system. 
Given the highly infectious nature of the 
disease, inequalities in access to care in 
the context of COVID-19 affects the entire 
population. For instance, anyone who 
does not adopt COVID-19 preventive mea-
sures, prompt diagnosis and treatment, 
may contract the virus and spread it in 
their community.

The COVID-19 pandemic accentuated health 
inequities based on anti-Black racism. 
Two studies in this scoping review showed 
that early measures to control the spread 
of COVID-19 (e.g. screening) were not 
effectively implemented in the areas 
where most Black people resided, which 
increased residents’ risk of infection.35,36 
The COVID-19 mortality rate among Black 
people living in low-income areas was 3.5 
times higher than in nonracialized and 
non-Indigenous populations living in low-
income areas.52 Further, Black people have 
been at greater risk of hospitalization for 
and dying from COVID-19 due to inade-
quate access to health care providers and 
services.53,54 Other factors that contribute 
to the high rates of COVID-19 infection 
among Black people include poverty, poor 
and overcrowded living conditions, and 
employment in precarious frontline work.55,56 
Communities in Canada with larger pro-
portions of Black and racialized popula-
tions had higher rates of COVID-19 
infection and death.55,56 For instance, 
Ontario is home to more than 50% of 
Canada’s Black population, and over-
representation of COVID-19 cases were 

reported in Black neighbourhoods.18,55-57 
Other studies conducted in Edmonton, 
Alberta,58 and Montréal, Quebec,59 also 
revealed that Black Canadians were more 
likely to experience negative socioeco-
nomic effects of the COVID-19 pan-
demic.58,59 These results speak to the need 
for fair distribution of COVID-19 preven-
tive and treatment services.

Several studies38,40-42,44,45 in our scoping review 
described the low uptake of COVID-19 
vaccines among Black Canadians. Vaccine 
hesitancy, recognized as a serious threat 
to public health, is significant among 
Black people. Some of the factors leading 
to vaccine hesitancy among Black Canadians 
are anti-Black racism in health care, dis-
trust of the health care system and the 
failure to prioritize Black communities 
during vaccine rollouts.40,42 This is consis-
tent with the findings of a systematic 
review from Canada60 and a meta-analysis 
from the USA.61 Statistics Canada reported 
that a much lower proportion of the Black 
population (56.4%) were very or some-
what willing to be vaccinated compared to 
White (77.7%) and South Asian (82.5%) 
populations.62 The distrust of COVID-19 
vaccines is partly rooted in historical events 
of medical cruelty and unethical health 
research carried out on Black people, the 
perceived precipitous development of the 
vaccines, and community members’ lack 
of access to adequate information about 
the safety of the vaccines.63-65

A systematic review found that, given that 
many factors influence vaccine hesitancy, 
multicomponent interventions that incor-
porate intensified communication, cul-
turally inclusive informational materials, 
community outreach and greater accessi-
bility are the most reliable strategies to 
address this issue.66 Black people’s trust in 
the COVID-19 vaccine and its acceptance 
can be achieved by involving trusted com-
munity and faith leaders,67 providing cul-
turally congruent materials and making 
vaccine information more accessible.68,69 
In addition, a change in health policies 
and programs to garner trust and direct 
more attention to anti-Black racism will 
increase vaccine uptake in the Black 
Canadian community. Employing cultur-
ally representative health care personnel 
to inform Black people in the community 
can also influence acceptance of COVID-
19 vaccine.70
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The findings from this scoping review 
suggest that many Black Canadians had 
difficulties accessing COVID-19-related health 
care as a result of racism, systemic bias 
and socioeconomic vulnerabilities. Black 
Canadians largely perceive the health care 
system as racially and culturally alienat-
ing, and feel that the medical language 
and cultural barriers had a negative 
impact on their health care access;62 and 
this was exacerbated at the peak of the 
COVID-19 pandemic. The pandemic revealed 
the discrimination and racism that have 
long resulted in poor emotional, mental 
and physical health outcomes for African-
Americans in the USA,70 with minority 
groups tending to receive lower standard 
of care than White people do, predispos-
ing African-Americans to worse COVID-19 
outcomes.71

Black Canadians’ relationships with health 
care personnel have been negatively 
affected by cultural differences, lack of 
cultural competence, dependence on the 
biomedical model and discrimination that 
has resulted in mistrust.72-74 Culturally 
sensitive interventions can enhance health 
care and patient outcomes,75,76 so it is criti-
cal to provide Black Canadians with a 
range of treatment options that incorpo-
rate culturally specific supports. Cultural 
awareness training for health care workers 
and employment of more Black health 
care workers would meaningfully contrib-
ute to overcoming cultural barriers to 
health care for Black people in Canada.

Our scoping review also found that Black 
Canadians and other minority groups 
encountered mental health distress during 
the pandemic.38,47,50,51 Existing discrepan-
cies in mental health among Black people 
in Canada and African-Americans in the 
USA were exacerbated during the COVID-
19 pandemic.77,78 Numerous factors, such 
as socioeconomic factors and access to 
mental health services, are responsible for 
the discrepancy.78 Resolving misinformation 
among Black Canadians through reliable 
sources and adapting tailored, multimodal 
and culturally intelligent messaging is 
important.

Strengths and limitations

To the best of our knowledge, this is the 
first scoping review that focusses on 
empirical research on the effects of the 
COVID-19 pandemic on Black people liv-
ing in Canada. The small number of stud-
ies included (n = 17) demonstrates the 
lack of research on COVID-19 among 

Black people in Canada, suggesting the 
need for more studies.

Conclusion

Our review revealed structural barriers, 
high rates of COVID-19 infections and low 
uptake of COVID-19 vaccines among Black 
Canadians, confirming research findings 
that the COVID-19 pandemic amplified 
health inequities, generated new barriers 
to health care, increased mistrust and 
reduced a sense of belonging among Black 
people.8,17,79 More research needs to be 
conducted to inform policies and pro-
grams to address the root causes of 
inequities. 

Some of the studies in this scoping review 
highlight the need to prioritize the equita-
ble allocation of COVID-19 preventive 
measures and treatment. COVID-19 pre-
vention strategies that are culturally 
appropriate and specific should also be 
made available and accessible. More gen-
erally, such initiatives should address the 
existing barriers associated with structural 
racism, medical distrust, educational ineq-
uities and health inequities. Canadian fed-
eral and provincial governments should 
implement strategies geared towards part-
nerships with Black-led and Black-focussed 
community groups to appropriately man-
age COVID-19 vaccine knowledge gaps 
and associated distrust factors and barri-
ers, as sensitive and safe education imple-
mentation will increase vaccine confidence 
and herd immunity among Black commu-
nities to the benefit of society. Finally, col-
lecting race-based data with the aim of 
resolving inequities and improving the 
health and well-being of Black people in 
Canada is essential to inform policies and 
address racial discrimination and access 
to health care services, as well as quality 
housing and employment. 
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Other PHAC publications
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