
E1018	 CMAJ  |  August 2, 2022  |  Volume 194  |  Issue 29	 © 2022 CMA Impact Inc. or its licensors

Multigenerational colonial policies that aimed to assimilate First 
Nations, Inuit and Métis Peoples and appropriate land and 
resources have led to inequities across most major health out-
comes for First Nations, Inuit and Métis living in urban, rural and 
remote geographies compared with non-Indigenous people in 
Canada, as well as striking gaps in access to equitable and cultur-
ally safe health care.1,2

More than half of Indigenous Peoples in Canada live in urban 
areas.3 In cities, jurisdictional complexities, including structured 

exclusion from potentially beneficial government programs, com-
bined with persistent and growing inequities in the distribution of 
urban health and social resources, have exacerbated pre-existing 
Indigenous compared to non-Indigenous health inequities during 
the COVID-19 pandemic.4 Dense and multigenerational social net-
works; barriers in access to culturally safe health care; and a dis-
proportionate burden of poverty, chronic disease and inadequate 
housing5–7 create conditions for the spread of SARS-CoV-2 among 
First Nations, Inuit and Métis living in urban areas in Canada.
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Abstract
Background: First Nations, Inuit and 
Métis Peoples across geographies are at 
higher risk of SARS-CoV-2 infection and 
COVID-19 because of high rates of 
chronic disease, inadequate housing 
and barriers to accessing health services. 
Most Indigenous Peoples in Canada live 
in cities, where SARS-CoV-2 infection is 
concentrated. To address gaps in SARS-
CoV-2 information for these urban popu-
lations, we partnered with Indigenous 
agencies and sought to generate rates of 
SARS-CoV-2 testing and vaccination, and 
incidence of infection for First Nations, 
Inuit and Métis living in 2 Ontario cities.

Methods: We drew on existing cohorts 
of First Nations, Inuit and Métis adults 
in Toronto (n   = 723) and London 
(n  =  364), Ontario, who were recruited 

using respondent-driven sampling. We 
linked to ICES SARS-CoV-2 databases 
and prospectively monitored rates of 
SARS-CoV-2 testing, diagnosis and vac-
cination for First Nations, Inuit and 
Métis, and comparator city and Ontario 
populations.

Results: We found that SARS-CoV-2 test-
ing rates among First Nations, Inuit and 
Métis were higher in Toronto (54.7%, 
95% confidence interval [CI] 48.1% to 
61.3%) and similar in London (44.5%, 
95% CI 36.0% to 53.1%) compared with 
local and provincial rates. We deter-
mined that cumulative incidence of 
SARS-CoV-2 infection was not signifi-
cantly different among First Nations, 
Inuit and Métis in Toronto (7364/100 000, 
95% CI 2882 to 11 847) or London 

(7707/100 000, 95% CI 2215 to 13 200) 
compared with city rates. We found that 
rates of vaccination among First Nations, 
Inuit and Métis in Toronto (58.2%, 95% 
CI 51.4% to 64.9%) and London (61.5%, 
95% CI 52.9% to 70.0%) were lower than 
the rates for the 2 cities and Ontario.

Interpretation: Although Ontario gov-
ernment policies prioritized Indigenous 
populations for SARS-CoV-2 vaccina-
tion, vaccine uptake was lower than in 
the general  population for First 
Nations, Inuit and Métis Peoples in 
Toronto and London. Ongoing access 
to culturally safe testing and vaccina-
tions is urgently required to avoid dis-
proportionate hospital admisson and 
mortality related to COVID-19 in these 
communities.
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The quality, comprehensiveness and accessibility of First 
Nations, Inuit and Métis health and social statistics in Canada, par-
ticularly for those living in urban and related homelands, is a critical 
problem.4,8 A lack of accurate, inclusive and culturally safe identifi-
cation processes for First Nations, Inuit and Métis in health service 
and public health data systems,8 and inadequate engagement of 
Indigenous leadership in the governance and management of their 
health information, which is essential,8,9 contribute to this problem. 
As a result, Indigenous health policy and service responses are com-
monly implemented without accurate and reliable population-
based sociodemographic and health outcomes data.

Although First Nations health authorities mobilized quickly to 
document SARS-CoV-2 incidence and COVID-19 morbidity and mor-
tality in First Nations communities in the early pandemic period, 
and vaccination campaigns led by First Nations were successful,10,11 
published reports of SARS-CoV-2 outcomes for First Nations, Inuit 
and Métis living in urban and related homelands remain unavail-
able more than 2 years into the COVID-19 pandemic.

Since 2008, our research team has partnered with urban 
Indigenous health service providers to address gaps in health and 
social information for First Nations, Inuit and Métis living in urban 
and related homelands to produce representative, population-
based, community-controlled health information for urban First 
Nations, Inuit and Métis,5,6,12 by successfully applying respondent-
driven sampling (RDS) methods to generate valid, population-
representative cohorts of First Nations, Inuit and Métis adults.13 
Drawing on 2 of these cohorts (Our Health Counts Toronto and 
Our Health Counts London), which had existing linkages to 
health care databases at ICES, we sought to generate accurate 
and valid rates of SARS-CoV-2 testing and vaccination, and inci-
dence of infection for First Nations, Inuit and Métis living in 
Toronto and London, Ontario, and to compare these rates with 
those in the general populations in each city and Ontario.

Methods

Study setting
We drew on 2 existing cohorts of urban First Nations, Inuit and 
Métis adults, recruited using RDS, to conduct a linked cohort 
study during the COVID-19 pandemic. Ontario has the largest 
populations of First Nations, Inuit and Métis in Canada.3 Accord-
ing to the Canadian Census, more than 70% of this population 
lives in urban centres.14 Our previous studies have found that the 
actual number of First Nations, Inuit and Métis living in Ontario 
cities is higher than reported by the Census.5,6,12,15–17 Using Our 
Health Counts studies, we estimated the current size of the First 
Nations, Inuit and Métis population in Toronto to be 88 00015 and 
in London to be 41 000,16 representing 3.2% and 9.6% of the total 
population in each city, respectively. First Nations consitute 
most of the Indigenous Peoples in these 2  cities.13,16 More Inuit 
and Métis live in Toronto than in London.16,18

Indigenous partnerships
The Our Health Counts Indigenous partnership approach to 
research advances precepts of Indigenous community-based 
participatory action research to quantitative population health, 

centring First Nations, Inuit and Métis epistemologies, concepts 
and priorities to assure and optimize local community benefit. It 
formalizes local Indigenous governance throughout the research 
process through ongoing co-leadership and research, and data-
sharing and publication agreements. The academic research 
team is based at the Well Living House and York University. In 
Toronto, the academic team partnered with Seventh Generation 
Midwives Toronto, an Indigenous-focused midwifery practice in 
Toronto. In London, we partnered with the Southwest Ontario 
Aboriginal Health Access Centre, which works to improve access 
to and quality of health and social services for First Nations, Inuit 
and Métis in southwestern Ontario. Seventh Generation Midwives 
Toronto and Southwest Ontario Aboriginal Health Access Centre 
co-lead all Our Health Counts studies in Toronto and London, 
respectively, and are the legally recognized data custodians.

Baseline cohorts
Our Health Counts methods and results, including cohort recruit-
ment and population characteristics, are reported else-
where.5,6,12,15–21 Briefly, baseline Our Health Counts cohorts of 
915  First Nations, Inuit and Métis adults in Toronto and 
508 adults in London were recruited using RDS in 2015–2016.12,21

Respondent-driven sampling leverages the strength of com-
munity social networks to allow for recruitment of a representa-
tive sample of a population or community of interest.13 The 
strong Indigenous social networks and cultural identity in both 
Toronto and London contributed to the decision to use RDS to 
ensure successful participant recruitment and study success.19,20

Adults (aged ≥ 15 yr) who self-identified as First Nations, Inuit 
and Métis and lived, worked in or received health or social services 
in each city were eligible for recruitment. Our Health Counts Toronto 
began with 10 initial participants (seeds), each of whom was asked 
to recruit up to 3 members of their community. To increase enrol-
ment speed, 10 additional seeds were added and the number of 
coupons increased to 5. Participants received $20 for completing 
the survey and an additional $10 for each participant they recruited. 
Similarly, Our Health Counts London began with 6 initial seeds and 
the same financial incentives for study participation and subse-
quent peer recruitment. Highly networked people from diverse First 
Nations, Inuit and Métis social sectors (e.g., young families, Elders 
and students) were recruited as initial seeds in both cities. After 
recruitment, participants completed a respectful health assessment 
survey22,23 with a trained Indigenous interviewer, and consent was 
sought for subsequent ICES data linkages.5,12,21 To determine per-
sonal network sizes, each participant was asked, “Approximately 
how many Aboriginal people do you know (i.e., by name that know 
you by name) who currently live, work or use health services in 
(Toronto or London, respectively).” Recruitment network diagrams 
are presented in Appendix  1, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.212147/tab-related-content.

Restricted and comparator cohorts
In 2020, we expanded our data linkages to include COVID-19 infor-
mation. Using Ontario Health Insurance Plan (OHIP) identifiers and 
updated geographical information (Appendix 2, available at www.
cmaj.ca/lookup/doi/10.1503/cmaj.212147/tab-related-content), 
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we restricted the cohorts to First Nations, Inuit and Métis who 
were alive and living in Toronto and London at the beginning of 
the COVID-19 pandemic. We considered people who did not meet 
these criteria to be the excluded cohort. We also generated com-
parator cohorts to represent the total populations of adults 
15 years of age or older in Toronto, London and Ontario using ICES 
databases of people who have ever held an OHIP number. Inclu-
sion in these comparator cohorts required that people were living; 
had contact with the health care system within the past 9 years 
(age < 65 yr) or 3 years (age ≥ 65 yr); and were residents of London, 
Toronto and of the province of Ontario (Appendix 3, available at 
www.cmaj.ca/lookup/doi/10.1503/cmaj.212147/tab-related-content). 
Evaluation of rates, convergence and bottleneck plots for the 
baseline and restricted cohorts in Toronto and London showed 
that our estimates of key demographic characteristics, including 
age, gender, Indigenous identity (i.e., First Nations, Inuit or Métis) 
and education status were stable, which suggests that both the 
baseline and restricted cohorts were representative of the target 
population (Appendix  4, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.212147/tab-related-content).24

Outcomes
Our primary outcomes were prevalence of ever having a SARS-
CoV-2 test, rate of ever having a positive result for a SARS-CoV-2 
test, and SARS-CoV-2 vaccination rate. Secondary outcomes 
included rates of hospital admission and mortality.

Data linkage
Informed consent of study participants for prospective data link-
age to ICES databases was obtained at the time of recruitment. 
More than 97% of Our Health Counts Toronto and 96% of Our 
Health Counts London participants agreed to longitudinal ICES 
data linkages at the time of recruitment. We used direct and 
probabilistic methods that drew on unique encoded identifiers 
for successful linkages of 97.3% and 99.6% of baseline Our 
Health Counts Toronto and Our Health Counts London cohorts, 
respectively, to ICES databases. We accessed ICES’s COVID-19 
Integrated Testing Data set (C19INTGR) for SARS-CoV-2 testing 
and incidence of infection measures. This data set is a compre-
hensive set of all available COVID-19 diagnostic laboratory 
results in Ontario, derived from 3 data sources: the Ontario Lab
oratories Information System; distributed testing data from lab
oratories within the COVID-19 Provincial Diagnostic Network; and 
the Public Health Ontario Case and Contact Management System 
(previously called the integrated Public Health Information Sys-
tem). For SARS-CoV-2 vaccination rates, we accessed ICES’s 
COVaxON database. This database is Ontario’s central point-of-
care SARS-CoV-2 vaccine management system and database. We 
obtained data on secondary outcomes through ICES linkage to 
the Case and Contact Management System.

Statistical analysis
Between Mar. 31, 2020, and Dec. 6, 2021, we produced weekly 
crude and RDS-adjusted estimates and unadjusted general popu-
lation comparator rates for the cities of Toronto and London and 
the province of Ontario for our primary and secondary outcomes.25 

This early December 2021 end point reduced exposure to external 
confounders linked to the emergence of the Omicron variant, 
including changes in access to polymerase chain reaction testing. 
To address any potential age confounding arising from the rela-
tively youthful First Nations, Inuit and Métis population demo-
graphics, we subsequently age-adjusted general population com-
parator rates for Toronto, London and Ontario using direct 
methods26 and Our Health Counts–estimated age distributions for 
the First Nations, Inuit and Métis populations of Toronto and Lon-
don as the reference populations.27 We determined that male and 
female gender distributions were similar for First Nations, Inuit 
and Métis and comparison populations, which precluded the need 
for adjustment (Table 1 and Appendix 5, available at www.cmaj.
ca/lookup/doi/10.1503/cmaj.212147/tab-related-content).

To ensure convergence of our RDS estimators, we used RDS-II29 
weights to obtain RDS-adjusted estimates of sociodemographic, 
health and cultural continuity characteristics, and SARS-CoV-2 test-
ing, diagnosis and vaccination rates among First Nations, Inuit and 
Métis living in London and Toronto. We also performed a prelim
inary evaluation of clinically relevant and statistically significant 
differences between the restricted and excluded cohorts using the 
RDS MOVER method.28 We excluded the seeds from all analyses. We 
conducted the analyses in the R environment at the 5%, 2-sided 
significance level,30,31 without adjustment for multiple testing. A 
complete STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology)-RDS checklist32 is included in Appendix 6, 
available at www.cmaj.ca/lookup/doi/10.1503/cmaj.212147/tab​
-related-content. For data on hospital admission and mortality, we 
included only crude counts because of the  small sample size.

Ethics approval
Seventh Generation Midwives Toronto and Southwest Ontario 
Aboriginal Health Access Centre requested the study, vetted the 
design, approved data access and co-led the interpretation of 
results and publications. The original Our Health Counts Toronto 
and London studies were approved by the Unity Health Toronto 
Research Ethics Board (Certificate nos. 14–083 and 14–390). The 
COVID-19 analyses were also approved by York University’s 
Research Ethics Board (the Human Participants Review Committee; 
Certificate no. e2020–254).

Results

We included 723 and 364  First Nations, Inuit and Métis partici-
pants living in Toronto and London, respectively, as of Dec.  31, 
2019, in the restricted Our Health Counts cohorts. Table  1 pro-
vides select sociodemographic, health and cultural continuity 
indicators for the restricted and excluded populations of Our 
Health Counts Toronto and London. There is a striking and cross-
cutting pattern of sociodemographic challenges, disproportion 
burden of disease, gaps and barriers in access to health care, and 
strong cultural continuity. Expanded reporting is available else-
where.19,20 Our comparison of restricted and excluded cohort 
estimates showed minor potential differences in a small number 
of specific age and educational categories. For example, com-
pared with the included cohort, the excluded cohort showed 
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Table 1 (part 1 of 2): Characteristics of the population-based cohorts of Our Health Counts Toronto and Our Health Counts 
London

Characteristic

OHC Toronto OHC London

RDS-II % (95% CI)
Difference in 
proportions 

using RDS MOVER
(95% CI)

RDS-II % (95% CI)
Difference in 
proportions

using RDS MOVER
(95% CI)

Restricted 
cohort*
n = 723

Excluded 
cohort†
n = 192

Restricted 
cohort‡
n = 364

Excluded 
cohort§
n = 144

Indigenous identity

    First Nations 83.6 (78.3 to 89.0) 89.7 (81.8 to 97.6) –6.1 (–15.6 to 3.5) 91.8 (86.5 to 97.0) 99.9 (99.5 to 100.0) –8.1 (–13.4 to –2.9)**

    Inuit 0.5 (0.1 to 0.9) 0.2 (0.0 to 0.6) 0.3 (–0.3 to 0.7) 3.0 (0.0 to 5.9) – –

    Métis 15.4 (10.0 to 20.7) 9.1 (1.2 to 17.0) 6.3 (–3.3 to 18.8) 5.0 (0.5 to 9.5) – –

    Multiple
    Indigenous
    identities

0.3 (0.0 to 0.5) 1.0 (0.0 to 2.2) –0.7 (–1.9 to 0.3) 0.2 (0.0 to 0.4) – –

   Other 0.3 (0.0 to 0.8) – – – – –

Age, yr

    15–29 30.6 (24.1 to 37.1) 40.4 (29.0 to 51.8) –9.8 (–22.9 to 3.3) 50.6 (41.8 to 59.4) 43.5 (30.7 to 56.4) 7.1 (–8.5 to 22.6)

    30–44 25.3 (19.5 to 31.1) 30.4 (20.1 to 40.8) –5.1 (–17.0 to 6.7) 24.4 (16.7 to 32.1) 23.0 (12.5 to 33.5) 1.4 (–11.6 to 14.4)

    45–59 32.3 (26.4 to 38.2) 20.6 (11.2 to 29.9) 11.7 (0.7 to 22.8)** 21.0 (14.3 to 27.8) 20.3 (8.7 to 31.8) 0.7 (–11.6 to 14.4)

    ≥ 60 11.9 (7.3 to 16.5) 8.6 (3.2 to 14.0) 3.3 (–3.8 to 10.4) 4.0 (0.7 to 7.3) 13.2 (6.1 to 20.3) –9.2 (–17.0 to –1.4)**

Gender

    Male 50.6 (43.9 to 57.3) 49.4 (37.7 to 61.2) 1.2 (–12.4 to 14.7) 49.7 (40.9 to 58.4) 58.7 (45.3 to 72.1) –9.0 (–25.0 to 7.0)

    Female 48.2 (41.5 to 54.9) 49.7 (37.9 to 61.5) –1.5 (–15.1 to 12.1) 49.1 (40.3 to 57.9) 41.3 (27.9 to 54.7) 7.8 (-8.2 to 23.8)

    Trans 0.5 (0.0 to 1.0) 0.9 (0.0 to 4.0) –0.4 (–3.5 to 0.6) 1.2 (0.0 to 4.3) – –

    Other 0.7 (0.0 to 1.8) – – 0.0 (0.0 to 0.0) – –

Education

    Some high
    school or less

51.5 (44.8 to 58.2) 42.0 (30.5 to 53.5) 9.5 (–3.8 to 22.8) 51.1 (42.3 to 59.8) 48.6 (34.1 to 63.1) 2.5 (–14.5 to 19.4)

    Completed high
    school

18.4 (13.3 to 23.6) 17.4 (6.9 to 27.9) 1.0 (–10.7 to 12.7) 27.1 (19.2 to 35.0) 8.3 (1.0 to 15.7) 18.8 (8.0 to 29.6)**

    Some college or
    university

11.0 (7.1 to 14.9) 33.1 (22.3 to 44.0) –22.1 (–33.7 to –10.6)** 10.2 (5.6 to 14.8) 28.1 (18.1 to 38.1) –17.9 (–28.9 to –6.9)**

    Completed
    college or
    university

18.6 (13.9 to 23.3) 7.5 (2.5 to 12.5) 11.1 (4.2 to 18.0)** 11.7 (5.5 to 17.8) 15.0 (2.6 to 27.3) –3.3 (–17.1 to 10.5)

    Missing 0.5 (0.2 to 0.7) – – – – –

Employment

    Employed 20.6 (15.5 to 25.7) 9.5 (1.8 to 17.0) 11.1 (2.0 to 20.3)** 25.8 (17.8 to 33.9) 19.1 (10.3 to 27.9) 6.7 (–5.2 to 18.7)

    Unemployed 61.6 (55.1 to 68.1) 61.5 (50.1 to 72.6) 0.1 (–12.8 to 13.2) 54.8 (46.1 to 63.5) 53.6 (40.2 to 67.0) 1.2 (–14.8 to 17.2)

    Not in labour
    force

16.1 (11.0 to 21.2) 24.7 (14.8 to 34.5) –8.6 (–19.6 to 2.5) 18.2 (12.0 to 24.4) 24.1 (13.1 to 35.2) –5.9 (–18.6 to 6.7)

    Missing 1.7 (0.0 to 3.5) 4.3 (0.0 to 9.1) –2.6 (–7.7 to 2.1) 1.1 (0.7 to 3.0) 3.2 (0.0 to 7.6) –2.1 (–6.5 to 1.6)

Housing

    Housed 81.7 (76.3 to 87.1) 87.5 (80.4 to 94.7) –5.8 (–14.8 to 3.1) 97.5 (96.5 to 98.6) 84.7 (71.0 to 98.5) 12.8 (–1.0 to 26.5)

    Homeless 15.4 (10.3 to 20.5) 12.1 (4.7 to 19.5) 3.3 (–5.7 to 12.3) 2.1 (1.3 to 2.9) 11.4 (0.0 to 24.8) –9.3 (–22.7 to 2.1)

    Institution 0.6 (0.0 to 2.0) 0.0 (0.0 to 0.2) 0.6 (0.0 to 2.0) – 1.8 (0.0 to 6.1) –

    Missing 2.3 (0.5 to 4.1) 0.4 (0.0,0.8) 1.9 (0.1 to 3.7)** 0.4 (0.0 to 1.0) 2.1 (0.0 to 6.4) –1.7 (–6.0 to 0.5)

LICO

    Below LICO 84.8 (80.0 to 89.5) 89.4 (83.1 to 97.7) –4.6 (–14.2 to 3.3) 86.8 (80.6 to 92.9) 89.9 (83.8 to 95.9) –3.1 (–11.7 to 5.5)

    Above LICO 14.1 (9.5 to 18.8) 8.6 (2.3 to 16.9) 5.5 (–4.0 to 13.4) 11.4 (5.4 to 17.5) 6.1 (0.1 to 12.2) 5.3 (–3.3 to 13.9)

    Missing 1.1 (0.1 to 2.3) 2.0 (0.0 to 4.1) –0.9 (–3.2 to 1.4) 1.8 (0.7 to 2.9) 4.1 (0.0 to 8.8) –2.3 (–8.1 to 1.9)
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higher levels of postsecondary education among First Nations, 
Inuit and Métis both in Toronto and London. On balance, how-
ever, the restricted cohort appears representative of the local 
First Nations, Inuit and Métis communities.

As of Dec. 6, 2021, we found higher RDS-adjusted estimates of 
SARS-CoV-2 testing and a comparable cumulative rate of SARS-
CoV-2 infection among First Nations, Inuit and Métis living in 
Toronto than for crude and age-adjusted rates for the overall 
Toronto and Ontario populations. For First Nations, Inuit and 
Métis living in London, the rate of SARS-CoV-2 testing was similar 
to crude and age-adjusted local comparison rates. We also found 
that the point estimate for the rate of SARS-CoV-2 infection 
among First Nations, Inuit and Métis in London was more than 
twice that of the overall city population, but this difference was 
not statistically significant (Table  2). Rates of vaccine uptake 
among First Nations, Inuit and Métis in both Toronto and London 
were considerably lower than crude and age-adjusted rates among 
the general populations of the cities and Ontario. This lower rate of 
vaccine uptake was consistent for both first and second doses. In 
Toronto, the estimated rate of second dose SARS-CoV-2 vaccina-
tion among First Nations, Inuit and Métis was 21.5% lower than 
the age-adjusted rate among the general population; in London, 

the rate among First Nations, Inuit and Métis was 19.5% lower 
than the age-adjusted rate in the general population of the city. 
Uptake of SARS-CoV-2 vaccine eventually plateaued for all groups 
(Figure 1). 

Small cells and risk of reidentification precluded disclosure and 
RDS analysis of data for hospital admission for London and mor-
tality data for both cities among First Nations, Inuit and Métis. The 
unadjusted rate of hospital admission among First Nations, Inuit 
and Métis in Toronto was 27.1%, compared with 7.7% and 5.9% in 
the general populations of Toronto and Ontario, respectively, 
which suggests that First Nations, Inuit and Métis in Toronto were 
at a higher risk of hospital admission linked to COVID-19 than the 
general city and Ontario populations.

Interpretation

We found that, although First Nations, Inuit and Métis living in 
London had an observed incidence rate of SARS-CoV-2 infection 
more than twice that of the local population, the cumulative rates 
for First Nations, Inuit and Métis in both cities were not signifi-
cantly different from overall city and provincial rates. We also 
found striking and consistent disparities in SARS-CoV-2 vaccine 

Table 1 (part 2 of 2): Characteristics of the population-based cohorts of Our Health Counts Toronto and Our Health Counts 
London

Characteristic

OHC Toronto OHC London

RDS-II % (95% CI)
Difference in 
proportions 

using RDS MOVER
(95% CI)

RDS-II % (95% CI)
Difference in 
proportions

using RDS MOVER
(95% CI)

Restricted 
cohort*
n = 723

Excluded 
cohort†
n = 192

Restricted 
cohort‡
n = 364

Excluded 
cohort§
n = 144

Primary health care provider

    Yes 62.6 (56.1 to 69.0) 65.5 (54.7 to 76.3) –2.9 (–15.5 to 9.7) 69.0 (60.4 to 77.5) 58.7 (44.7 to 72.8) 10.3 (–6.2 to 26.7)

    No 37.4 (30.9 to 43.8) 34.5 (23.7 to 45.3) 2.9 (–9.7 to 15.5) 30.7 (22.2 to 39.3) 41.3 (27.2 to 55.3) –10.6 (–27.0 to 5.9)

    Missing 0.1 (0.0 to 0.4) – – – – –

≥ 2 chronic conditions

    Yes 38.6 (32.3 to 44.9) 36.9 (26.4 to 47.4) –1.7 (–13.9 to 10.5) 26.8 (19.1 to 34.4) 27.2 (14.5 to 39.9) –0.4 (–15.3 to 14.4)

    No 61.4 (55.1 to 67.7) 63.1 (52.6 to 73.6) 1.7 (–10.5 to 13.9) 73.3 (65.6 to 80.9) 72.8 (60.1 to 85.5) 0.5 (–14.4 to 15.3)

Indigenous identity score (MEIM¶)

    Strong 63.8 (57.2 to 70.4) 77.7 (67.4 to 87.9) –13.9 (–26.0 to –1.7)** 68.9 (60.7 to 77.1) 61.5 (49.0 to 74.1) 7.4 (–7.6 to 22.3)

    Developing 36.2 (29.6 to 42.8) 22.3 (12.1 to 32.6) 13.9 (1.7 to 26.0)** 31.1 (22.9 to 39.3) 38.5 (25.9 to 51.0) –7.4 (–22.3 to 7.6)

Use traditional Indigenous medicines to maintain wellness

    Yes 47.7 (41.0 to 54.4) 53.9 (42.6 to 66.0) –6.2 (–20.0 to 6.9) 57.4 (48.4 to 66.3) 72.2 (59.2 to 85.3) –14.8 (–30.7 to 1.0)

    No 52.2 (45.5 to 58.9) 45.4 (34.0 to 57.5) 6.8 (–7.0 to 20.0) 42.4 (33.5 to 51.3) 27.8 (14.7 to 40.8) 14.6 (–1.2 to 30.4)

    Missing 0.1 (0.0 to 0.6) 0.8 (0.0 to 1.9) –0.7 (–3.4 to 0.2) 0.3 (0.0 to 1.2) – –

Note: CI = confidence interval, LHIN = Local Health Integration Network, LICO = low-income cut-off, MEIM = Multigroup Ethnic Identity Measure, OHC = Our Health Counts, 
RDS = respondent-driven sampling.
*Confirmed living in Toronto sub-LHIN as of Dec. 31, 2019.
†Excluded from Toronto sample for reasons such as moving away to death or not consenting to ICES linkage.
‡Confirmed living in London sub-LHIN as of Dec. 31, 2019.
§Excluded from London sample for reasons such as moving away to death or not consenting to ICES linkage.
¶The MEIM score was derived using 12 self-rated questions that assessed an individual’s connection to identity in the following areas: ethnicity to affirmation to belonging to and 
commitment. For the purposes of OHC studies, we defined “strong” as having a mean MEIM score of at least 2.875 and “developing” as having a mean MEIM score of less than 2.874.
**Significant difference at the 5% 2-sided level. See Rotondi (2014)28 for methodology details. Note that these do not account for multiple testing and are presented primarily for 
information purposes.
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uptake among First Nations, Inuit and Métis living in Toronto and 
London compared with overall city and provincial populations. As 
of Dec.  6, 2021, the rate of complete vaccination in Toronto 
among First Nations, Inuit and Métis was 58.2% (95% CI 51.4% to 
64.9%), compared with 79.4% for the overall population of 
Toronto. The rate of 2-dose vaccination for First Nations, Inuit and 
Métis in London was 61.5% (95% CI 52.9% to 70.0%), compared 
with 82.1% for the overall London population. Adjusting for age 
had little impact on these results. Cumulative SARS-CoV-2 testing 
rates among First Nations, Inuit and Métis were 10.2% higher in 
Toronto and comparable in London relative to local age-adjusted 
city and provincial rates. Our secondary analyses found crude 
rates of hospital admission for COVID-19 among First Nations, 
Inuit and Métis in Toronto that were 3.5 times higher than those of 
the general population of Toronto.

Our observation of lagging rates of 2-dose vaccination among 
First Nations, Inuit and Métis in Toronto and London compared 
with First Nations living on and off reserve in Ontario33 and 
national rates for First Nations living on reserve10,34 are aligned 
with evidence from Manitoba that showed lower rates of vaccine 
uptake for First Nations living off reserve compared with on 
reserve.11 Possible explanations include provincial policies that 
delayed access to and resources for vaccination among First 
Nations, Inuit and Métis living in cities compared with First 
Nations living on reserve, and Indigenous mistrust of vaccines and 
the urban hospitals that led Ontario’s vaccine distribution.35 
According to Dr. James Makokis (a Cree physician), “What’s really 
important to differentiate [is that] Indigenous people who are 

mistrusting of the health system because of systemic racism, 
oppression and genocide are a very different population than 
those that are protesting outside of hospitals for their perceived 
infringement on their individual human rights.”36

Our finding of modestly higher rates of SARS-CoV-2 testing 
among First Nations, Inuit and Métis living in Toronto compared 
with overall city and provincial rates provides evidence that First 
Nations, Inuit and Métis living in cities can be engaged in the 
COVID-19 response. To address systemic barriers in access to 
hospital-based SARS-CoV-2 testing for First Nations, Inuit and 
Métis, local Indigenous health providers across Ontario (including 
Seventh Generation Midwives Toronto and Southwest Ontario 
Aboriginal Health Access Centre) quickly mobilized to start 
Indigenous-specific SARS-CoV-2 testing programs. In Toronto, this 
included Anishnawbe Health Toronto’s mobile testing clinic37 and 
the Auduzhe Mino Nesewinong comprehensive COVID-19 response 
clinic and outreach program.38 Our findings on SARS-CoV-2 testing 
suggest that these “by community, for community” programs were 
successful in mitigating barriers to accessing SARS-CoV-2 testing.

Based on the higher incidence rates of SARS-CoV-2 among First 
Nations living on reserve in Canada39 and Native Americans and 
Alaska Natives in the United States,40 and the elevated rates of 
inadequate, multigenerational housing and chronic diseases 
among First Nations, Inuit and Métis living in Toronto and Lon-
don,7,41–43 we hypothesized that we would find a higher incidence 
of COVID-19 among First Nations, Inuit and Métis in Toronto and 
London than in the overall city populations. We found that point 
estimates for COVID-19 incidence among First Nations, Inuit and 

Table 2: Respondent-driven sampling–adjusted prevalence of COVID-19 testing, cumulative incidence of SARS-CoV-2 
infection, and prevalence of first and second dose vaccine uptake among First Nations, Inuit and Métis in Toronto and 
London, overall city and province as of Dec. 6, 2021

Variable

Toronto London Ontario

OHC urban 
FNIM cohort 

RDS-II estimate 
(95% CI)*
n = 723

General population
n = 2 390 652

OHC urban 
FNIM cohort 

RDS-II estimate
(95% CI)*
n = 364

General population
n = 345 344

General population
n = 12 214 951

Crude 
estimate

Age-adjusted 
estimate†

Crude 
estimate

Age-adjusted 
estimate†

Crude 
estimate

Age-adjusted 
estimate‡

Prevalence of 
SARS-CoV-2 
testing

54.7
(48.1 to 61.3)§

44.0 45.5 44.5
 (36.0 to 53.1)

43.9 46.0 43.3 44.4

Incidence of 
SARS-CoV-2 
infection (per 
100 000)

7364
 (2882 to 11 847)

5705.2 6067.0 7707
 (2215 to 13 200)

2807.6 3395.0 4071.3 4418

Prevalence of 
first vaccine 
dose uptake

64.1
 (57.4 to 70.8)§

81.5 82.0 66.6
 (58.3 to 74.9)§

84.2 83.7 82.9 82.8

Prevalence of 
second vaccine 
dose uptake

58.2
 (51.4 to 64.9)§

79.4 79.7 61.5
 (52.9 to 70.0)§

82.1 81.0 80.7 80.5

Note: CI = confidence interval, FNIM = First Nations, Inuit and Métis, OHC = Our Health Counts, RDS = respondent-driven sampling.
*All OHC estimates and CIs are adjusted for RDS. We used the RDS package in R software to produce the estimates of RDS-II.
†We age-adjusted the estimates for Toronto and London using OHC Toronto First Nations, Inuit and Métis age-distribution estimates and OHC London First Nations, Inuit and Métis 
age-distribution estimates, respectively, as reference populations.
‡We used OHC Toronto First Nations, Inuit and Métis age-distribution estimates as the reference population for the Ontario age-adjusted estimates.
§Significant difference from local city and province.
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Métis were higher than those of the overall population in both cit-
ies, but these differences were not statistically significant. First 
Nations, Inuit and Métis community members may be motivated 
to limit the spread of COVID-19 to family and community by par
ticipating in public health responses including testing, case man-
agement and contact tracing because of heightened awareness of 
community harms arising from multigenerational, disproportion-
ate morbidity and mortality from infectious diseases. Our prelim
inary findings of higher rates of hospital admission among First 
Nations, Inuit and Métis with COVID-19 in Toronto compared with 
the general population could be attributed to a high burden of 

comorbid chronic disease among First Nations, Inuit and Métis in 
Toronto,38 which could result in more severe COVID-19.

Our finding of markedly lower rates of vaccine uptake among 
First Nations, Inuit and Métis is of concern within the context of the 
global emergence of highly transmissible new variants and evi-
dence of higher morbidity and mortality among First Nations, Inuit 
and Métis. There is a time-sensitive need to amplify Indigenous-
focused COVID-19 response measures to prevent widespread 
SARS-CoV-2 infection among those who are not vaccinated with 
a subsequent surge in hospital admissions and mortality 
caused by COVID-19 among First Nations, Inuit and Métis. 
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Figure 1: Proportion of First Nations, Inuit and Métis adults (from Our Health Counts [OHC] cohorts) A) in Toronto with a first dose of SARS-CoV-2 vaccine 
compared with the general populations of Toronto and Ontario, B) in London with a first dose of SARS-CoV-2 vaccine compared with the general popula-
tions of London and Ontario, C) in Toronto with a second dose of SARS-CoV-2 vaccine compared with the general populations of Toronto and Ontario and 
D) in London with a second dose of SARS-CoV-2 vaccine compared with the general populations of London and Ontario. Note: CI = confidence interval.
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Localized by-community-for-community approaches have suc-
cessfully engaged First Nations, Inuit and Métis living in cities in the 
COVID-19 response and could be used to further improve access to 
trusted COVID-19 information sources and culturally safe vaccina-
tion opportunities.42,44 Additional mitigating strategies could 
include rapid access to Indigenous-led and community-situated 
SARS-CoV-2 testing, case management, contact tracing and com-
munity outreach.37,38 Given the problematic attitudinal and sys-
temic racism experienced by First Nations, Inuit and Métis in urban 
hospitals, there is also a need to plan and implement culturally safe 
supports for First Nations, Inuit and Métis who are unvaccinated 
and may be admitted to hospital in Canadian cities. Finally, there is 
an ongoing need, highlighted by the COVID-19 pandemic, to 
address infrastructure gaps in health information that mask health 
inequities for First Nations, Inuit and Métis living in urban and 
related homelands.

Limitations
Although we have shown that the study cohorts for Our Health 
Counts Toronto and London are representative of the overall 
First Nations, Inuit and Métis population in each city, general-
ization to other First Nations, Inuit and Métis populations 
should be approached with caution, given the distinct social, 
cultural and colonial characteristics of First Nations, Inuit and 
Métis and settler populations across geographies and jurisdic-
tions. Almost all vaccine clinics, including Indigenous-specific 
clinics, in both cities and nearby First Nations communities 
used the COVaxON tracking system; however, it is possible that 
vaccine events may not have been entered, or entered incor-
rectly, in this database. Furthermore, RDS design effects limited 
precision. As a result, we were constrained in our ability to 
detect significant differences in SARS-CoV-2 outcomes between 
First Nations, Inuit and Métis, overall city and provincial popu-
lations and to produce precise RDS-adjusted estimates of hos-
pital admissions linked to COVID-19 among First Nations, Inuit 
and Métis. Finally, we could not remove First Nations, Inuit and 
Métis people from our comparator reference populations 
because of gaps in existing health system infrastructure, includ-
ing the absence of inclusive and reliable indicators of First 
Nations, Inuit and Métis identity in source data sets. Given the 
large sample size of these populations and relatively small 
number of First Nations, Inuit and Métis people, particularly in 
Toronto, this had a minimal effect on our Toronto findings and 
a small effect on our London findings. 

Conclusion
Working in partnership with local Indigenous health service pro-
viders, our team was able to bridge critical gaps in SARS-CoV-2 
impact and vaccine uptake data among First Nations, Inuit and 
Métis living in Toronto and London. Although governmental poli-
cies prioritize Indigenous populations for SARS-CoV-2 vaccination, 
vaccine uptake is low among First Nations, Inuit and Métis in these 
cities. Ongoing access to culturally safe testing, specialized vaccin
ation strategies and community outreach is needed to mitigate 
disproportionate hospital admissions and mortality linked to 
COVID-19 among these populations.
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