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Comprehensive data on the health of First Nations people 
in Canada are urgently needed.1,2 This is a priority iden-
tified by the Truth and Reconciliation Commission of 

Canada, which highlights the striking health disparities 
between Indigenous and non-Indigenous populations in Can-
ada and recognizes the disparities in their Calls to Action as “a 
direct result of previous Canadian government policies.”3 
These health disparities are understood to be part of the con-
tinuing impact of colonization and genocidal policies aimed 
specifically at Indigenous people.4,5

The underlying causes of the health gap between Indigen-
ous and non-Indigenous people, resulting from attempts by 
European settlers to assimilate Indigenous people into their 
own societies, have been detailed elsewhere.6 The collective 
trauma that Indigenous populations have experienced 
through colonial policies and practices include, among others, 
racism and marginalization in virtually every aspect of their 
lives; major disruptions of families and communities through 
forced attendance at residential schools and by the child wel-
fare system; trauma from physical, emotional and sexual 
abuse, carried over into future generations; and damage to 

their Indigenous identity through loss of culture, language, 
traditions and teachings.6,7 Other social determinants 
(e.g., poverty, social exclusion and poor access to clean water, 
quality housing, education and heath services) and the gov-
ernments’ failure to address these issues also influence the 
health of First Nations people.8,9

A previous population-based study of First Nations’ health 
and health care use in Canada, published in 2002, focused on 
the Manitoba population, which has the highest proportion of 
First Nations residents among Canadian provinces.10 It identified 
substantial gaps in the health of First Nations and their access to 
health services compared with other Manitobans. Others have 
since reported on health disparities between Indigenous peo-
ples and other Canadians;11–14 however, the Manitoba data pro-
vide a unique opportunity to compare changes in health-related 
outcomes over nearly 2 decades. In the present study, we 
sought to compare indicators of health and health care use 
between First Nations people and other residents of Manitoba, 
to determine whether the gap between the 2 groups has 
changed over the past 18 years and establish whether any pro-
gress has been made in improving First Nations’ health.

Research

Changes in health indicator gaps between  
First Nations and other residents of Manitoba
Alan Katz MBChB MSc, Marcelo L. Urquia PhD, Leona Star MDP, Josée G. Lavoie PhD, Carole Taylor MSc,  
Dan Chateau PhD, Jennifer E. Enns PhD, Myra J. Tait JD LLM, Charles Burchill MSc

n Cite as: CMAJ 2021 December 6;193:E1830-5. doi: 10.1503/cmaj.210201

Abstract
Background: The Truth and Reconcili-
ation Commission of Canada has called 
for better reporting of health dispar-
ities between First Nations people and 
other Canadians to close gaps in health 
outcomes. We sought to evaluate 
changes in these disparities using indi-
cators of health and health care use 
over the last 2 decades.

Methods:  We used linked, whole- 
population, administrative claims data 
from the Manitoba Centre for Health 
Policy for fiscal years 1994/95 to 
1998/99 and 2012/13 to 2016/17. We 
measured indicators of health and 
health care use among registered First 

Nations and all other Manitobans, and 
compared differences between these 
groups over the 2 time periods.

Results: Over time, the relative gap 
between First Nations and all other Man-
itobans widened by 51% (95% confi-
dence interval [CI] 42% to 60%) for pre-
mature mortality rate. For potential 
years of life lost, the gap widened by 54% 
(95% CI 51% to 57%) among women and 
by 32% (95% CI 30% to 35%) among 
men. The absolute gap in life expectancy 
widened by 3.14 years (95% CI 2.92 to 
3.36) among men and 3.61 years (95% CI 
3.38 to 3.84) among women. Relative 
gaps widened by 20% (95% CI 12% to 

27%) for ambulatory specialist visits, by 
14% (95% CI 12% to 16%) for hospital 
separations and by 50% (95% CI 39% to 
62%) for days spent in hospital, but nar-
rowed by 33% (95% CI –36% to –30%) for 
ambulatory primary care visits, by 22% 
(95% CI –27% to –16%) for mammog-
raphy and by 27% (95% CI –40% to 
–23%) for injury hospitalizations.

Interpretation: Disparities between First 
Nations and all other Manitobans in 
many key indicators of health and health 
care use have grown larger over time. 
New approaches are needed to address 
these disparities and promote better 
health with and for First Nations.
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Methods

Data sources
We used routinely collected administrative claims data held in 
the Manitoba Population Research Data Repository at the Mani-
toba Centre for Health Policy, which contains deidentified, 
person- level data for virtually the entire population of Manitoba 
that, for some data sets, spans more than 30 years. The data con-
tain no names and addresses, but are linkable by way of a scram-
bled numeric identifier that is attached to each record before the 
data are added to the Repository. Researchers at the Manitoba 
Centre for Health Policy partnered with the First Nations Health 
and Social Secretariat of Manitoba to access a deidentified 
research file from the First Nations and Inuit Health Branch that 
comprises data from First Nations individuals in Manitoba who 
are registered under the Indian Act15 as “status Indians.” Previous 
work has validated the Repository data and shown excellent link-
age accuracy.16–18

Study population
The study population included nearly all residents of Manitoba 
registered for provincial health insurance in 2016. We excluded 
wards of the Public Guardian and Trustee since they could not be 
assigned postal codes, meaning that we could not estimate their 
socioeconomic status or residence data. Wards include adults 
who are mentally incompetent or vulnerable adults who are not 
mentally capable of making decisions independently, people 
who have granted a power of attorney to the Public Trustee, peo-
ple who have died in Manitoba with no one else capable or will-
ing to act as administrator or executor, and people who are 
younger than 18 years of age or under a legal disability. 

We included all Manitobans identified as registered First 
Nations as part of 1 study group, regardless of whether or not 
they lived in a First Nations community (“on-reserve”). There are 
63 distinct First Nations and 5 Indigenous linguistic groups in 
Manitoba. The other study group comprised all other Manito-
bans, including non-Indigenous residents of Manitoba, as well 
as Inuit, Métis and other individuals who were ineligible or had 
not applied to be registered as First Nations. The decision to 
include Métis and Inuit as part of all other Manitobans was made 
out of respect to our First Nations partners, who are adamant 
that comparisons be made in accordance with the guiding prin-
ciples of First Nations data sovereignty19 and the distinctions-
based research approach supported by the Government of 
Canada.20

Measurements
We chose the indicators in this study to match those previously 
reported for the study population10 and in response to the Truth 
and Reconciliation Commission’s Call to Action #19 to assess 
long-term trends in health outcomes, like life expectancy and 
availability of health services. We also chose indicators to 
address specific questions raised by our First Nations coinvesti-
gators. The health outcomes we measured were premature mor-
tality rate, potential years of life lost and life expectancy. We 
measured indicators of health care use, including ambulatory 

visits to primary care and specialist care physicians, hospital sep-
arations, days in hospital, hospitalization for injury and mam-
mography. Appendix 1 (available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.210201/tab-related-content) lists the indicator 
definitions and the data sets from which they originated.

Analyses
We reported age- and sex-standardized health and health care 
use indicators for registered First Nations and all other Manito-
bans, and compared them during 2 time periods (period 1: fiscal 
years 1994/95–1998/99, period 2: fiscal years 2012/13–2016/17). 
Data from period 2 were the most recent data available at the 
time of the study; data from period 1 were from the 2002 study of 
First Nations’ health and health care use.10 Comparisons within 
each period were based on aggregate data using additive and 
multiplicative approaches, expressed as differences and ratios 
with 95% confidence intervals (CIs), as applicable. We estimated 
changes in the gaps between First Nations and all other Manito-
bans over time with difference-in-differences analyses to obtain 
absolute rate differences and relative rate ratios, with 95% CIs. A 
difference-in-differences analysis is a quasiexperimental design 
that is used in observational settings to compare changes in out-
comes over time between 2 populations, accounting for secular 
trends.21 We modelled difference-in-differences by including an 
interaction term between groups and time periods that gener-
ated estimates for the change in the gap between First Nations 
and all other Manitobans from period 1 to period 2. We used an 
identity link to model absolute differences in the gap (gap 
between First Nations and all other Manitobans in period 2 minus 
gap in period 1), expressed as absolute differences, and a log link 
to model relative differences in the gap (gap between First 
Nations and all other Manitobans in period 2 divided by gap in 
period 1), expressed as relative differences (i.e., relative rate 
ratios). We conducted all analyses using SAS Version 9.4.

Ethics approval
The study was approved by the University of Manitoba Human 
Research Ethics Board (HS2016:201), the Health Information 
Research Governance Committee of the First Nations Health and 
Social Secretariat and the Health Information Privacy Committee 
of the Manitoba government (No. 2016/2017-07).

Results

The study population included nearly every person (> 99%) living 
in Manitoba in 2016 (Figure 1), comprising 140 910 registered 
First Nations individuals and 1 204 641 other Manitobans.

Indicators of health and the gaps between First Nations and all 
other Manitobans are shown in Table 1. From period 1 to period 2, 
the premature mortality rate decreased for both First Nations and 
all other Manitobans, and the absolute gap between them 
decreased slightly. However, because the relative decline over 
time was less pronounced among First Nations, the relative gap in 
the premature mortality rate between First Nations people and 
all other Manitobans increased by 51% over time. Potential years 
of life lost were higher among First Nations than all other 
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 Manitobans in period 1; over time, they increased slightly among 
First Nations women, but decreased among all other Manito-
bans, contributing to a widening gap of 17.33 (95% CI 15.61 to 
19.05) additional years lost per 1000 people (a 54% increase). 
Among men, potential years of life lost decreased over time for 
both First Nations and all other Manitobans and the absolute 
difference remained constant, but the persistence of much 
higher values among First Nations men meant that the relative 
gap increased by 32% (95% CI 30% to 35%). Life expectancy at 
birth for both sexes declined among First Nations people from 
1994/95–1998/99 to 2012/13–2016/17, but increased among all 
other Manitobans. As a result, the absolute gap in life expec-
tancy between First Nations and all other Manitobans increased 

from about 8 years to about 11 years over time, representing a 
relative increase in the gap of 4% to 5%.

Indicators of health care use, and the gaps between First 
Nations and all other Manitobans are shown in Table 2. Rates of 
primary care visits were higher among First Nations than all 
other Manitobans in period 1, but this gap was no longer evi-
dent in period 2, mainly because of a reduction in the number 
of visits among First Nations. First Nations people had lower 
rates of specialist visits than all other Manitobans in both per-
iods, but the absolute gap decreased from 0.38 to 0.14 fewer 
visits per person. First Nations had more than twice the rate of 
hospital separations than all other Manitobans in both periods. 
Although these rates declined over time for both groups, the 

Excluded 
• Public Guardian and Trustee wards  n = 4573

Manitoba population (2016)
n = 1 351 179

Excluded 
• Public Guardian and Trustee wards  n = 1055

First Nations
n = 140 910

All other Manitobans 
n = 1 204 641

Figure 1: Study population flow chart. 

Table 1: Changes in health indicators between registered First Nations people and all other residents of Manitoba between 
1994/95–1998/99 and 2012/13–2016/17

Variable†

Time period 1: 1994/95–1998/99 Time period 2: 2012/13–2016/17 Change in gap over time*

First 
Nations Other

Difference‡ 
(95% CI)

Ratio‡ 
(95% CI)

First 
Nations Other

Difference‡ 
(95% CI)

Ratio‡ 
(95% CI)

Difference§ 
(95% CI)

Change§, % 
(95% CI)

Premature 
mortality rate, 
per 1000 people

6.61 3.30 3.31 
(3.11 to 

3.51)

2.00 
(1.94 to 

2.07)

4.35 1.44 2.91 
(2.71 to 

3.11)

3.02 
(2.87 to 

3.18)

–0.40 
(–0.12 to 

–0.69)

51 
(42 to 60)

Potential years of life lost, per 1000 people

    Women 103.26 36.47 66.79 
(65.44 to 

68.13)

2.83 
(2.79 to 

2.87)

109.09 24.97 84.12 
(83.04 to 

85.19)

4.37 
(4.31 to 

4.43)

17.33 
(15.61 to 

19.05)

54 
(51 to 57)

    Men 158.29 62.53 95.76 
(94.14 to 

97.38)

2.53 
(2.50 to 

2.56)

137.00 40.85 96.15 
(94.94 to 

97.35)

3.35 
(3.32 to 

3.39)

0.39 
(–2.41 to 

1.63)

32 
(30 to 35)

Life expectancy at birth, yr

    Women 73.18 81.40 –8.22 
(–8.07 to 

–8.37)

0.90 
(0.90 to 

0.90)

72.42 83.78 –11.36 
(–11.21 to 

–11.51)

0.86 
(0.86 to 

0.87)

3.14 
(2.92 to 

3.36)

4 
(3 to 4)

    Men 68.35 76.07 –7.75 
(–7.59 to 

–7.91)

0.90 
(0.89 to 

0.90)

68.06 79.42 –11.36 
(–11.20 to 

–11.52)

0.86 
(0.85 to 

0.86)

3.61 
(3.38 to 

3.84)

5 
(4 to 5)

Note: CI = confidence interval.
*We estimated the changes in the size of the gaps between the First Nations and all other people in Manitoba between period 2 and period 1 with difference-in-differences analyses to 
obtain absolute rate differences and relative rate ratios with 95% confidence intervals. We expressed the relative rate ratios as the percent change in the relative gap between the First 
Nations and other people in Manitoba. Positive values indicate a widening of the gap between the 2 periods, and negative values a narrowing of the gap.
†Premature mortality rate (adjusted for age and sex) is the rate of death before the age of 75 years. Potential years of life lost (adjusted for age) is the number of years lost when a 
person dies before the age of 75. Life expectancy (adjusted for age) is the expected length of life (in years) from birth to death. 
‡First Nations v. all other Manitobans. 
§Difference is the difference in rate differences between period 2 and period 1. Change is the relative change in the rate ratio between period 2 and period 1.
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absolute decline was greater among First Nations people, 
resulting in a decreased absolute gap compared with all other 
Manitobans, by 98.86 hospital separations per 1000 people. 
However, because hospital separations remained much higher 
among First Nations, the relative gap increased by 14% (95% CI 
12% to 16%). Similarly, the absolute gap in days spent in hospi-
tal was unchanged, but the relative gap increased by 50% (95% 
CI 39% to 62%); although the number of days in hospital 
decreased over time in both groups, it remained much greater 
among First Nations than all other Manitobans in both periods. 
Rates of hospital admissions for injuries were higher among 
First Nations than all other Manitobans in both time periods 
and increased in both groups over time, leading to an increase 
in the absolute gap of 21.25 hospital admissions per 1000 indi-
viduals (95% CI 19.47 to 23.03), but a decrease in the relative 
gap of 27% (95% CI –40% to –23%). Finally, First Nations people 
had about half the number of mammograms than all other 
Manitobans in period 1, with a slight increase in both groups 
over time. This increase was larger among First Nations and, as 
a result, the absolute gap narrowed marginally by 5.99 (95% CI 
–4.24 to –7.8%), though the relative gap narrowed by 22% (95% 
CI –27% to –16%).

Interpretation

We present evidence of a widening health gap between First 
Nations and other people in Manitoba over the last 2 decades, 
building on previous findings that had already shown substan-
tial disparities in health.10 We show that the gaps in premature 
mortality rate, potential years of life lost and life expectancy at 
birth have widened from 1994/95–1998/99 to 2012/13–2016/17. 
We also show gaps in health care use indicators, with impor-
tant implications for population health and health system 
resource stewardship. First Nations people had a greater 
decrease in primary care visits than all other Manitobans over 
time, despite continuing to have much higher rates of hospital-
izations and more days in hospital than other Manitobans. 
Therefore, the disappearance of the gap in primary care use 
likely does not reflect improvement over time in health equity, 
but rather suggests that First Nations people face increasing 
barriers to accessing ambulatory care despite ongoing, 
demonstrably higher health care needs. We know from previ-
ous research22 that the rate of ambulatory care– sensitive hos-
pital admissions among First Nations was 3 times higher than 
all other Manitobans during period 2. This may explain, at least 

Table 2: Changes in health care use between registered First Nations people and all other residents of Manitoba between 
1994/95–1998/99 and 2012/13–2016/17

Variable†

Time period 1: 1994/95–1998/99 Time period 2: 2012/13–2016/17 Change in gap over time*

First 
Nations Other

Difference‡ 
(95% CI)

Ratio‡ 
(95% CI)

First 
Nations Other

Difference‡ 
(95% CI)

Ratio‡ 
(95% CI)

Difference§ 
(95% CI)

Change§, % 
(95% CI)

Ambulatory 
primary care 
visits, per person

5.23 3.57 1.66 
(1.51 to 

1.81)

1.46 
(1.42 to 

1.51)

3.19 3.25 –0.06 
(–0.16 to 

0.04)

0.98 
(0.95 to 

1.01)

–1.72 
(–1.54 to 

–1.90)

–33 
(–36 to –30)

Ambulatory 
specialist visits, 
per person

0.90 1.28 –0.38 
(–0.45 to 

–0.31)

0.70 
(0.65 to 

0.76)

1.00 1.14 –0.14 
(–0.20 to 

–0.09)

0.88 
(0.83 to 

0.93)

–0.24 
(–0.33 to 

–0.15)

20 
(12 to 27)

Hospital 
separations, per 
1000 people

348.07 156.20 191.86 
(188.60 to 

195.12)

2.23 
(2.20 to 

2.26)

153.43 60.42 93.01 
(91.08 to 

94.93)

2.54 
(2.36 to 

2.50)

–98.86 
(–102.64 to 

–95.07)

14 
(12 to 16)

Hospital days, 
per person

1.75 1.05 0.70 
(0.61 to 

0.79)

1.67 
(1.58 to 

1.76)

1.05 0.42 0.63 
(0.58 to 

0.68)

2.50 
(2.36 to 

2.65)

–0.07 
(–0.18 to 

0.03)

50 
(39 to 62)

Injury 
hospitalizations, 
per 1000 people 

30.37 8.29 22.07 
(20.91 to 

23.23)

3.66 
(3.51 to 

3.83)

69.12 25.79 43.33 
(41.98 to 

44.68)

2.68 
(2.62 to 

2.74)

21.25 
(19.47 to 

23.03)

–27 
(–40 to –23)

Mammography, 
per 100 women

25.83 55.91 –30.11 
(–31.58 to 

–28.64)

0.46 
(0.44 to 

0.50)

35.36 58.57 –24.01 
(–24.97 to 

–23.05)

0.59 
(0.57 to 

0.61)

–5.99 
(–7.80 to 

–4.24)

–22 
(–27 to –16)

Note: CI = confidence interval.
*We estimated the changes in the size of the gaps between the First Nations and all other people in Manitoba between period 2 and period 1 with difference-in-differences analyses to 
obtain absolute rate differences and relative rate ratios with 95% confidence intervals. We expressed the relative rate ratios as the percent change in the relative gap between the First 
Nations and other people in Manitoba. Positive values indicate a widening of the gap between the 2 periods, and negative values a narrowing of the gap.
†All variables are adjusted for age and sex. Ambulatory specialist visits: the visits per person-year to a specialist physician while not admitted to a hospital or nursing home. Specialist 
physicians include all internal medicine specialists, pediatricians, psychiatrists, obstetricians and gynecologists, and surgeons. Hospital separations: the rate of hospital admissions, 
including transfers between hospitals, out-of-province hospitalizations and people who were hospitalized while giving birth. Hospital days: average number of days spent in hospital 
per person per year. Injury hospitalizations: Hospitalizations per year with a diagnosis code for external cause of injury in the hospital discharge abstract. Mammography: rate among 
women eligible for screening (age 50–74 yr) who had a mammogram in a 2-year period. 
‡First Nations v. all other Manitobans. 
§Difference is the difference in the rate difference between period 2 and period 1. Change is the relative change in the rate ratio between period 2 and period 1.
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in part, why the relative gap in rates of hosp italization 
between First Nations and all other Manitobans has widened 
over time.

Our study used comprehensive population data on nearly all 
health system contacts by Manitobans and the longitudinal 
design allowed us to evaluate changes in health over almost 
2  decades. The study also exemplifies a robust partnership 
between the Manitoba Centre for Health Policy and the First 
Nations Health and Social Secretariat, serving as an example for 
how research that respects First Nations and their health needs 
should be conducted. 

Similar gaps in key health indicators have been shown in 
cross-sectional analyses by the National Collaborating Centre 
for Indigenous Health and Statistics Canada.23–25 Underlying 
causes of these disparities have repeatedly been attributed to a 
lack of recognition of the effects of colonialism and racism and 
their contribution to the Indigenous social determinants of 
health.7,9,26,27 The federal government has made efforts to 
change the trajectory of Indigenous health by investing in men-
tal wellness,28 addictions29 and essential health care services,30 
among other efforts. However, our findings suggest that a focus 
on improving provision of routine health services, rather than 
addressing the “causes of the causes,”31 has been insufficient to 
address the health inequities experienced by First Nations.32–34 
Consequently, although nearly 30% of federal and provincial 
health expenditures in Manitoba go to treating First Nations, 
health disparities have continued to grow.35 For these reasons, 
entities who are tracking progress on the Truth and Reconcilia-
tion Commission of Canada’s Calls to Action36–38 largely give the 
government a failing grade in their achievements to date.

Limitations
Our understanding of the health of Indigenous peoples in Can-
ada is limited by the data used to monitor health. There are 
major challenges in First Nations data coverage and quality, 
including the need to recognize people who self-identify as First 
Nations in a respectful, systematic, comprehensive and consis-
tent way. In our study, the Indian Registry, which is defined and 
controlled by the Indian Act,15 determines who is considered a 
“registered First Nations person”; membership in this group is 
reported by local band councils. However, amendments to the 
Indian Act were made during the study years, which had the 
effect of lifting restrictions for registration, thereby possibly 
introducing a small amount of variability in the cohort over time 
that we could not account for. We also recognize that First 
Nations are diverse and multijurisdictional, and health systems 
can vary greatly according to geography (remote, rural, on-
reserve, urban) and provider jurisdiction (federal, provincial or 
territorial, local or regional, or a combination thereof), which 
affects the collection of comprehensive and reliable health 
data.39 Health services provided at both federally and provin-
cially managed nursing stations in First Nations communities 
are not recorded in the provincial data files or the Repository. 
Since nursing stations are key access points for primary care for 
First Nations people living on-reserve, the rate of ambulatory 
primary care visits is likely underestimated for First Nations peo-

ple in both time periods. Effectively, this means that First 
Nations people may have access to more primary care than we 
report in this study, but given their high rates of hospitalization, 
it is clear that this care is not meeting their needs as a popula-
tion. We were limited in our analyses by not having access to 
individual-level data for 1994/95–1998/99; we had to use aggre-
gate data instead. Finally, administrative and survey data often 
use universally recognized health indicators, but these meas-
ures may not reflect the needs, priorities and conceptions of 
health of First Nations people.

Conclusion
For many indicators of health, gaps between First Nations and 
all other Manitobans have widened over time. These findings 
indicate that efforts to improve health outcomes among 
Indigen ous people have been insufficient and should provide 
impetus for renewed action. The Canadian health system must 
recognize the needs of First Nations, reported here and in many 
other studies, and take specific actions to decolonize health 
care, as determined by First Nations. Together, we must con-
tinue to work toward equitable health within a culturally 
respectful and effective health system.
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