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ABSTRACT
Introduction Decades of research demonstrate that 
First Nations, Metis and Inuit (FN/M/I) populations 
have differential access to diagnostic and therapeutic 
healthcare. Emerging evidence shows that this continues 
to be the case during the SARS- CoV-2 pandemic. In an 
effort to rectify these differences in access to care, our 
team, which is co- led by FN/M/I partners, will generate 
and distribute evidence on COVID-19 diagnostic testing 
and vaccination in high- priority FN/M/I populations in 
Manitoba, with the goal of identifying system- level and 
individual- level factors that act as barriers to equitable 
care and thereby informing Indigenous- led public health 
responses.
Methods and analysis Our nations- based approach 
focuses on FN/M/I populations with separate study arms 
for each group. Linked administrative health data on 
COVID-19 diagnostic testing and vaccinations are available 
on a weekly basis. We will conduct surveillance to monitor 
trends in testing and vaccination among each FN/M/I 
population and all other Manitobans, map the geographic 
distribution of these outcomes by health region and tribal 
council, and identify barriers to testing and vaccination to 
inform public health strategies. We will follow the course 
of the pandemic starting from January 2020 and report 
findings quarterly.
Ethics and dissemination Ethics approvals have been 
granted by the University of Manitoba Research Ethics 
Board and from each of our FN/M/I partners’ organisations. 
Our team is committed to engaging in authentic 
relationship- based research that follows First Nations, 
Metis and Inuit research ethics principles. Our FN/M/I 
partners will direct the dissemination of new information 
to leadership in their communities (health directors, 
community health organisations) and to decision- makers 
in the provincial Ministry of Health. We will also publish 
in open- access journals. The study will create ongoing 
capacity to monitor Manitoba’s pandemic response and 
ensure potential health inequities are minimised, with 
learnings applicable to other jurisdictions where detailed 
administrative data may not be available.

INTRODUCTION
In 2009, the H1N1 influenza pandemic 
spread rapidly in First Nations, Metis and 
Inuit (FN/M/I) communities, quickly 
overwhelming health services and human 
resources.1 Despite FN/M/I constituting only 
3% of Canada’s population, they represented 
12.6% of confirmed H1N1 cases, 17% of asso-
ciated hospitalisations and 14% of ICU admis-
sions.2 The failure of the public health system 
to safeguard FN/M/I from H1N1 was a reflec-
tion of structural challenges (eg, poverty and 

Strengths and limitations of this study

 ► The study leverages routinely collected administra-
tive data on the whole population of Manitoba, en-
suring accurate representation of all residents in the 
study findings.

 ► Our nations- based approach with co- leadership 
from First Nations, Metis and Inuit partners under-
lines our commitment to respectful and ethical re-
search engagement with Indigenous peoples.

 ► Administrative data are by their nature always ret-
rospective and thus are often limited in their use 
for surveillance; however, we are receiving week-
ly updates of COVID-19- related administrative 
data, making our study findings actionable in near 
real- time.

 ► Although the repository contains comprehensive 
data from the Manitoba healthcare system, it lacks 
information on waiting times and individuals’ atti-
tudes towards testing and vaccination, factors that 
may represent barriers to receiving care.

 ► Sample size was a concern for this study and we 
were planning to explore small sample size methods 
to address this challenge; however, it is now clear 
that we will likely have a large enough sample to 
conduct the planned analyses.
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overcrowding) and burden of disease (eg, higher rates 
of diabetes, heart disease and lung disease) in FN/M/I 
communities,3 4 and highlighted the lack of opportunity 
and agency FN/M/I leaders were granted in protecting 
their communities. Exclusion from public health plan-
ning processes and limited access to vital information on 
the progression of the pandemic were large contributors 
to the risks FN/M/I populations faced, ultimately exac-
erbating existing health inequities between FN/M/I and 
other Canadians.5 6

In the current SARS- CoV-2 pandemic, there is oppor-
tunity to learn from past mistakes. Public health has 
emphasised the importance of protecting populations at 
high risk of developing severe disease, including FN/M/I 
populations, by preventing community transmission of 
COVID-19, conducting widespread diagnostic testing and 
prioritising them for vaccination.7 8 However, inequities 
in access to testing and vaccination persist. In Canada9 10 
and globally,11–13 COVID-19 testing has not consistently 
adhered to best- practice guidelines, and although First 
Nations have been recognised as a priority population for 
vaccination in many Canadian jurisdictions and included 
in plans for vaccine roll- outs, Metis and Inuit leadership 
have largely been sidelined.14–16 In Manitoba, where 
FN/M/I collectively make up 18% of the population, the 
Canadian public health response has not been sufficient to 
control COVID-19 outbreaks in FN/M/I communities.17 
Many communities have already been hit hard by COVID-
19, with deaths in First Nations accounting for 17% of the 
province’s total deaths, 33% of hospitalisations and 55% 
of intensive care admissions,18 and outbreaks continue to 
threaten even while vaccination efforts are underway.19

FN/M/I community leaders need to be recognised as 
key decision- makers in the protection of their commu-
nities, and they require up- to- date information on 
COVID-19 testing and vaccination to inform the assess-
ment of ongoing risks and strategies to best mitigate 
risks and identify barriers their community members are 
experiencing with respect to access to care. Currently, 
the provincial health ministry provides Manitoba First 
Nations with the total number of First Nations people 
who have accessed testing and vaccination services, but 
even these basic statistics are not available to Metis or 
Inuit populations. Other outputs that would be useful 
for planning include population- based testing and vacci-
nation rates, changes in rates over time and information 
on how non- health population factors like income, geog-
raphy and mental health modify rates of healthcare use.

In recognition of this need for current, detailed and 
comprehensive information, we have secured funding 
from the Canadian Institutes of Health Research and 
Research Manitoba to monitor COVID-19 testing and 
vaccination rates among FN/M/I populations in Mani-
toba. Within the context of this study, knowledge gaps 
and new questions posed by FN/M/I leadership can be 
rapidly addressed. Led by a team of researchers from 
the University of Manitoba, the First Nations Health and 
Social Secretariat of Manitoba (FNHSSM), the Manitoba 

Metis Federation (MMF) and the Manitoba Inuit Associ-
ation (MIA), the proposed research study will provide an 
evidence base for Indigenous- led public health responses 
and work to minimise COVID-19 health inequities over 
the course of the pandemic.

METHODS AND ANALYSIS
Applying a nations-based approach to FN/M/I research
In this study, the research team will adopt a nations- based 
approach (‘nations- based approach’ is the preferred 
term among our Indigenous partners in Manitoba 
because it is more descriptive than the more commonly 
used ‘distinctions- based approach’), which acknowledges 
the distinct histories, interests and priorities of FN/M/I.1 
Indigenous organisations have been advocating for 
nations- based research approaches for many years.2–4 
Despite long delays in gaining this recognition, the United 
Nations Declaration on the Rights of Indigenous Peoples 
now affirms FN/M/I as ‘equal to all other peoples, while 
recognising the right of all peoples to be different, to 
consider themselves different, and to be respected as 
such’.20 This study contributes to the important work of 
decolonising health research, the first step of which is to 
engage FN/M/I people in the research process, and the 
second, to employ a nations- based research approach.5–7

Patient and public involvement
As this study uses routinely collected administrative data 
to examine outcomes, we do not expect to have any direct 
patient involvement. However, we have sought the input 
and expertise of FN/M/I stakeholders and knowledge 
users from the start of the research onwards to ensure 
the findings are relevant for these groups. Our FN/M/I 
partners include representatives from the FNHSSM, the 
MMF and the MIA. Our goal in engaging this group of 
stakeholders from the research proposal stage onwards is 
to ensure that their knowledge, perspectives and experi-
ences are represented in the work and that our findings 
address the most critical issues in a culturally sensitive 
way. They will be instrumental in knowledge translation 
activities, as described in more detail in a later section. 
Also, the study has support from the provincial Depart-
ment of Health, who will be briefed on study findings as 
directed by our FN/M/I partners.

Study setting and design
This study will use whole- population administrative 
data from Manitoba to examine COVID-19 diagnostic 
testing and vaccination rates, starting with the first case 
of COVID-19 identified in Canada (22 January 2020) 
until the end of the funding period in 2022. Manitoba 
(population 1.4 million) has the highest proportion of 
Indigenous residents among Canadian provinces.21 Indig-
enous people and policy- makers have argued that no 
single entity represents or serves all Indigenous peoples, 
and that specific First Nations, Metis and Inuit responses 
are required for different policy areas.22 This is reflected 
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in the design of our study, which will be conducted in 
three separate arms, one for each of the three Indigenous 
groups. No comparisons will be made between FN/M/I 
cohorts (eg, First Nations vs Metis vs Inuit); instead, each 
will be compared individually with all other Manitobans. 
This study design has been adopted out of respect to our 
FN/M/I research partners, who are adamant that analyses 
be specific to each distinct group rather than grouping 
Indigenous peoples together, and that comparisons be 
made only between their people and all others in the 
larger population, in accordance with the guiding prin-
ciples of Indigenous data sovereignty. The rationale for 
this design is that it prevents comparisons between Indig-
enous groups, which would not produce any actionable 
evidence. See table 1 for the cohort development plan.

Data sources
The study will use linked administrative data from the 
Manitoba Population Research Data Repository at the 
Manitoba Centre for Health Policy (MCHP). The reposi-
tory is a secure information- rich environment containing 
de- identified individual- level records on nearly the entire 
population of Manitoba (The Manitoba Population 
Research Data Repository contains administrative records 
on >99.9% of the Manitoba population. Health records 
in a few select datasets may be incomplete because they 
are under federal jurisdiction (eg, for military personnel, 
individuals incarcerated in federal prisons and individ-
uals living in First Nations communities.)) and includes 
registries of FN/M/I people living in Manitoba. Before 
the records arrive at MCHP, names and addresses are 
removed and a scrambled 9- digit personal health iden-
tification number is attached to each record by a trusted 
third party through deterministic data linkage. This 
allows us to link together individuals’ records across data-
sets and over time.

The datasets and variables of interest for this study are 
listed in table 2. Most of these datasets have been used 
extensively in previous research at MCHP and their 

validity for population health studies has been well docu-
mented.23–26 The new COVID-19 datasets have undergone 
a data quality evaluation since being brought into the 
repository (testing dataset fields are 86%–99% complete; 

Table 1 Cohort development

Study arm 1:
First Nations cohort

Study arm 2:
Metis cohort

Study arm 3:
Inuit cohort

The cohort will include all registered First Nations people 
living in Manitoba at any point from 1 January 2020 to the 
end of the study.

The cohort will include all Metis living in 
Manitoba at any point from 1 January 
2020 to the end of the study.

The cohort will include all Inuit living in 
Manitoba at any point from 1 January 
2020 to the end of the study.

Registered First Nations people will be identified 
using the Manitoba First Nations Research File, 
cross- referenced with four other datasets that include 
information on First Nations identity (see table 2 for 
details). All individuals who are identified as First Nations 
(or who have self- identified as First Nations) in at least 
one of these five datasets will be included in the cohort. 
Additionally, we will include all mothers of First Nations 
people in the cohort using existing mother- child linkages 
in the repository.

Metis citizens will be identified using the 
Manitoba Metis Registry.

Inuit will be identified using data collected 
by the Manitoba Inuit Association for an 
ongoing administrative data study. These 
data are already housed at the Manitoba 
Centre for Health Policy.

The comparison group will comprise all other 
Manitobans, including Metis and Inuit.

The comparison group will comprise 
all other Manitobans, including First 
Nations and Inuit.

The comparison group will comprise all 
other Manitobans, including First Nations 
and Metis.

Table 2 MCHP repository databases used in this study

Database Data fields of interest

Manitoba Health Insurance 
Registry

Date of birth, sex

Diagnostic Services Manitoba 
(Laboratory Tests)

COVID-19 diagnostic test 
results and indication for test

Public Health Information 
Management System (Vaccination)

COVID-19 vaccination records 
(vaccine type, number of doses)

Medical claims Reason for physician visit (ICD 
codes)

Hospital Discharge Abstract 
Database

Reason for hospitalisation (ICD 
codes)

ICU admissions Reason for admission to ICU 
(ICD codes)

Vital statistics Date of death and reason for 
death

Drug Programme Information 
Network

Prescription drugs

Manitoba First Nations Research 
File

First Nations identity

Metis Population Database Metis identity

Manitoba Inuit Registry Inuit identity

Universal Newborn Screen Data First Nations identity

Healthy Baby Programme Data First Nations identity

Employment and Income 
Assistance Data

First Nations identity

Early Development Instrument 
Data

First Nations identity

Canada Census Postal codes (urban/rural 
geography)

ICD, International Classification of Diseases; ICU, intensive care unit; 
MCHP, Manitoba Centre for Health Policy.
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vaccination dataset fields are 100% complete with no 
missing values).

One of the notable challenges of working with adminis-
trative data is the time delay between a healthcare contact 
and the acquisition of that record into the repository. 
Most datasets in the repository are updated no more than 
once a year. However, MCHP has secured agreements 
from its data providers for weekly updates of COVID-19 
testing and vaccination data so that results can be contin-
uously monitored.

Analysis plan
We will first summarise distributions of baseline charac-
teristics of the three cohorts, including small area- level 
income, sex, age and region of residence (ie, the five 
provincial health authorities). First Nations and Metis 
also have defined geographical boundaries in Manitoba 
that are important for their own planning of health 
and social—thus, where sample size allows, we will also 
describe the distribution of cohort characteristics by 
Tribal Council (for First Nations) and Metis Region (for 
Metis). Equivalent community groupings do not exist for 
Inuit in Manitoba.

COVID-19 diagnostic testing and vaccination rates
Rate ratios will be calculated using generalised linear 
models with generalised estimating equations (GEEs), 
with a log population offset for each group and specific 
clustering (such as area by time) specified in the model. 
The total population size for each group will be deter-
mined from the Manitoba Health Insurance Registry, the 
First Nations Research File, the Metis Registry and the 
MIA data. We will model COVID-19 testing and vacci-
nation rates using a monthly rolling average, with an 
FN/M/I indicator as the explanatory variable of interest 
to determine if there are differences between each group 
and all other Manitobans. We will include a time variable 
and a (time ×FN/M/I group) interaction in the models 
to examine changes in testing and vaccination rates over 
time and differences between FN/M/I and all other Mani-
tobans. We will also account for other factors (eg, region 
of residence, geography, test positivity rates in the region, 
area- level income and 5- year prevalence of physical and 
mental health comorbidities) that may predict testing 
or vaccination. We will include a measure of remote-
ness, that is, the distance between geographical centre 
of an individual’s residential postal code and the nearest 
testing site/vaccination site, to test whether remoteness 
acts as a barrier to vaccination. Where sample size allows, 
we will also look for differences among Tribal Councils 
(for First Nations) and Regions (for Metis). Model fit for 
GEEs will be assessed using overall goodness- of- fit statis-
tics and residual analyses.

Geographical distribution of COVID-19 testing and vaccination
Using postal codes, we will generate dot plots to show 
where people who are tested and vaccinated live. Random 
variation will be added to the plot coordinates to protect 

individual Manitobans’ identities. We will also generate 
area plots depicting testing rates for each Regional Health 
Authority in Manitoba, each Neighbourhood Cluster in 
Winnipeg, each Tribal Council Area (for First Nations) 
and each Metis Region. Testing rates will be calculated as 
the number of tests per square km and we will determine 
whether testing rates differ by region and across time. As 
the number of COVID-19 cases increases in Manitoba, 
we will also begin to generate maps of where cases are 
identified.

Ongoing monitoring of COVID-19 testing and vaccination
The statistical code used to generate the FN/M/I cohorts 
and the statistical models will be routinely applied to the 
administrative data in the repository to auto- monitor and 
generate regular quarterly reports on testing and vaccina-
tion rates in each cohort. This will allow us to monitor in 
an ongoing way whether differences in COVID-19 health-
care are occurring between FN/M/I and all other Mani-
tobans. All statistical analyses will be conducted in SAS 
V.9.4. Reports will be generated in Tableau, which offers a 
user- friendly interactive dashboard feature that we expect 
will be helpful to decision- makers as they explore the 
data.

ETHICS AND DISSEMINATION
Ethical considerations
Ethics approvals have been granted by the University 
of Manitoba Health Research Ethics Board (HS24133–
H2020:345), the First Nations Health Information 
Research Governance Committee at FNHSSM, the Ethics 
Committee at MMF and the Executive at MIA. The 
government of Manitoba’s Health Information Privacy 
Committee has also reviewed the protocol and provided 
approval.

Our team is committed to engaging in authentic 
relationship- based research that follows the First Nations 
principles of Ownership, Control, Access and Posses-
sion,27 the Metis principles of Ownership, Control, Access 
and Stewardship28 and Inuit Qaujimajatuqangit princi-
ples29 in each respective study arm. We will also follow the 
guidelines outlined in the Tri- Council Policy Statement: 
Ethical Conduct for Research Involving Humans (TCPS 
2—Chapter 9),30 and apply the University of Manitoba 
Framework for Research Engagement with First Nations, 
Metis, and Inuit peoples.31 The funding proposal was built 
on existing relationships between scholars at the Univer-
sity of Manitoba, FNHSSM, MMF and MIA; FN/M/I 
researchers are principal investigators in each respective 
study arm. The study objectives reflect each partner’s 
distinct priorities, and the research approach has been 
designed to incorporate First Nations, Metis and Inuit 
perspectives.

Dissemination plans
Our FN/M/I co- leads will guide our knowledge 
dissemination and exchange strategy. Initially, we have 
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planned to conduct all communications by videocon-
ference or teleconference, with hopes that later meet-
ings may be able to occur in person. We have set up a 
research team meeting schedule for each study arm. 
The FN/M/I leads and other representatives from 
their organisations will attend team meetings to review 
the study results as they become available and provide 
contextual information critical to interpreting them. 
The research team will follow their lead in delivering 
the findings to their target audiences. We will meet 
with wider leadership from FNHSSM, MMF and MIA 
(in separate gatherings for each group) four times 
during the course of the research: once early in the 
project to share preliminary findings and set up plans 
for data visualisation and dashboard creation, and 
then at regular quarterly intervals to share and discuss 
updated results. Elders and knowledge keepers from 
each group will be invited to join these discussions. A 
facilitator at MCHP will work with the FN/M/I leads 
and the MCHP analysts, research staff and trainees 
to create printed and online dissemination materials 
(reports, tables and graphs, summaries, infographics) 
appropriate for distribution to the FN/M/I organisa-
tions and their community members. Where appro-
priate, FN/M/I partners will lead the dissemination of 
the study’s findings to their community health organ-
isations, health directors and the provincial Depart-
ment of Health. This latter communication will be 
facilitated through MCHP, which has long- standing 
relationships with decision makers in Manitoba 
Health. Lastly, the team will co- write manuscripts to be 
published in peer- reviewed open- access journals and 
present the findings at scientific conferences.
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