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The shifting landscape of Canadian cardiovascular 
health over the last couple of decades presents 2 
notable trends. First, the incidence of coronary 

artery disease and related mortality among the general pop-
ulation continue to decrease,1 which is attributed to 
improvements in lifestyle factors, diagnostic procedures and 
treatments.2–5 Second, before the 1980s, rates of coronary 
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Background: First Nations people are more likely than the general population to experience long-term adverse health outcomes 
after coronary angiography. Our aim was to quantify the extent of coronary artery disease among First Nations and non–First 
Nations patients undergoing angiography to investigate differences in coronary artery disease and related health disparities.

Methods: We conducted a retrospective matched cohort study to compare health outcomes of First Nations and non–First Nations 
adult patients (> 18 yr) who underwent index angiography between Apr. 1, 2008, and Mar. 31, 2012, in Manitoba, Canada. The SYN-
TAX Score was used to measure and compare severity of coronary artery disease between groups. Primary outcomes of all-cause 
and cardiovascular mortality were compared between groups using Cox proportional hazard models adjusted by SYNTAX Score 
results and weighted by the inverse probability of being First Nations. Secondary outcomes included all-cause and cardiovascular-
related hospital admissions.

Results: The cohort consisted of 277 matched pairs of First Nations and non–First Nations patients undergoing angiography; the 
average age of patients was 56.0 (standard deviation 11.7) years. The median SYNTAX Score results and patient distributions 
across categories in the matched paired cohort groups were not significantly different. Although proportionally First Nations patients 
showed worse health outcomes, mortality risks were similar in the weighted sample, even after controlling for revascularization and 
SYNTAX Score results. Secondary outcomes showed that adjusted risks for hospital admission for acute myocardial infarction 
(adjusted hazard ratio [HR] 3.03, 95% confidence interval [CI] 1.40–6.55) and for congestive heart failure (adjusted HR 3.84, 95% 
CI 1.37–10.78) were significantly higher among First Nations patients in the weighted sample.

Interpretation: The extent of coronary artery disease among matched cohort groups of First Nations and non–First Nations 
patients appears similar, and controlling for baseline sociodemographic characteristics, coronary artery disease risk factors and 
SYNTAX Score results explained higher mortality risk and most hospital admissions among First Nations patients. Although there is 
a need to decrease risk factors for coronary artery disease among First Nations populations, addressing individuals’ behaviour with-
out considering root causes underlying risk factors for coronary artery disease will fail to decrease health outcome disparities 
among First Nations patients undergoing angiography.
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artery disease were lower among First Nations people in 
Canada than among the general population;6 however, rates 
of acute myocardial infarction (MI) and related mortality 
are increasing among First Nations people and are now 
reportedly higher for First Nations people than for the 
general population.7–10 Additionally, First Nations people 
are less likely to undergo coronary angiography after an 
acute MI.11 

This study is part of a larger project known as Debwewin 
(Annishinaabe) — truth of our hearts. Our team has 
explored disparities in coronary artery disease among First 
Nations and non–First Nations people through a series of 
secondary analysis studies of population administrative 
health data from Manitoba, Canada.12–14 Published findings 
from our studies to date have shown that First Nations peo-
ple had lower rates of index angiography than non–First 
Nations people over a 9-year study period.12 Furthermore, 
among patients undergoing index angiography, First 
Nations patients had worse long-term health outcomes, 
received fewer outpatient physician visits and received fewer 
specialty services than non–First Nations patients, even after 
controlling for sociodemographic factors, comorbidities, 
cardiovascular medication use, revascularization treatments 
and history of a recent acute MI.13,14

In this fourth Debwewin study article, findings from our 
final exploration of disparities in coronary artery disease 
health are presented. Our aim was to investigate differences 
in coronary artery disease risk factors, comorbid conditions 
and underlying complexity of coronary artery disease 
among matched cohorts of First Nations and non–First 
Nations patients undergoing index angiography, and how 
these factors contribute to our understanding of differences 
in health outcomes among First Nations and non–First 
Nations patients undergoing index angiography in 
Manitoba.

Methods

The Debwewin project 
The Debwewin project grew out of ideas shared during 2 key 
meetings. A meeting in 2012 with an Elders group at the First 
Nations Health and Social Secretariat of Manitoba 
(FNHSSM) led to securing a Canadian Institutes of Health 
Research (CIHR) planning grant to host a second meeting in 
2013 with 36 people working in the field of Indigenous 
health, cardiac health care or health research; 31 were Indige-
nous people, of which 2 were Elders.

During the 5-year CIHR-funded Debwewin project, rela-
tions with FNHSSM were sustained through the approval of 
all study presentations and manuscripts by their research 
review board, and the production of annual newsletters for 
provincial Indigenous health technicians associated with 
FNHSSM. These newsletters were written for a lay audience 
with the aim to share study progress and outcomes. We also 
meet several times a year with a study Knowledge Keeper, 
Mary Wilson, Grandmother of the Four Paths, to discuss and 
seek guidance related to the study. 

Study design and setting
In this study, we retrospectively compared a matched cohort 
of First Nations and non–First Nations adult patients 
(> 18 yr) who underwent index angiography in Manitoba 
between March 2008 and April 2012, using administrative 
data, chart audits and angiography images. Angiography 
procedures were identified in the health administrative data 
housed at the Manitoba Centre for Health Policy (MCHP) 
and were considered index events if the patient had not 
undergone an angiography or revascularization procedure 
(percutaneous coronary intervention [PCI] or coronary 
artery bypass graft [CABG]) in the preceding 365 days.13 
Index angiograms were chosen as representative of new epi-
sodes of cardiovascular care. 

Previous research has determined that demographic char-
acteristics of First Nations patients undergoing index angiog-
raphy in Manitoba are distinct from those of non–First 
Nations patients: First Nations patients are younger, have a 
higher proportion of female patients and are more likely to be 
living in rural or remote areas.12 Given these differences, we 
matched non–First Nations patients to a random sample of 
First Nations patients based on age ± 5 years, sex and area 
of residence, in addition to the index date ± 1 year, and 
retrieved medical charts for those patients to collect additional 
baseline clinical information. 

A sample size calculation indicated that 226 matched pairs 
were needed to ensure a 2-tailed α of 0.05 with 80% power, 
which assumed similar differences in SYNTAX Score 
between First Nations and non–First Nations groups found 
through a pilot study (unpublished data, 2013). 

Study population
In 2016, Manitoba’s population was about 1.3 million peo-
ple, of whom 155 965 (12%) were status First Nations 
people registered under the Indian Act.15 There are 63 First 
Nations communities in Manitoba, and primary health care 
services for these residents are funded predominantly 
through federal programs. However, the provincial govern-
ment funds all hospital, physician and specialist services in 
Manitoba, regardless of residence location or First Nations 
status.16 Therefore, all angiography procedures in Mani-
toba are captured in the provincial administrative health 
data system, and during the study period, all cardiac cathe-
terizations were conducted at St. Boniface hospital in 
Winnipeg. 

Data sources and variables
Three data sources were used in this study for identifying 
matching variables, baseline characteristics and extent of coro-
nary artery disease. Each is addressed below in order of 
accessing the data source.

The Manitoba Centre for Health Policy houses the Mani-
toba Population Research Data Repository, which contains the 
administrative records for all health care services provided 
through the provincial health care system, as well as data sets 
from a variety of other sectors (see Table 1 for a list of data sets 
used in this study). Drawing on the population of Manitoba, 
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random selection began with identifying First Nations patients 
undergoing index angiography and then matching 2 non–First 
Nations patients undergoing index angiography, following the 
cohort criteria outlined above. The administrative data also 
supplied 2 baseline characteristic variables: income quintile and 
Charlson Comorbidity Index.17,18 

Collection of data from the medical charts was done by 
randomly selecting matched pairs derived by MCHP and 
using a standardized tool previously pilot tested by an expe-
rienced cardiac clinical nurse specialist (K.T.). The remain-
ing baseline characteristics were obtained from this data 
source, which included coronary artery disease risk factors 
(i.e., family history of coronary artery disease, obesity, cur-
rent and past smoking history, diabetes, insulin use, hyper-
tension and dyslipidemia), comorbid conditions (i.e., prior 
acute MIs, stroke, congestive heart failure, peripheral vascu-
lar disease and cancer) and indication prompting angiogra-
phy referral (i.e., ST-elevation MI (STEMI), non–ST-
elevation MI, unstable angina, stable angina or to rule out 
coronary artery disease). Each variable was recorded as a 
dichotomous variable indicating its absence or presence. If 
the information regarding a particular variable was not cap-
tured in the medical chart (e.g., dyslipidemia), it was 
assumed that patient did not have the variable of interest 
and they were recorded as such.

Chart audits were completed by an undergraduate nurs-
ing student research assistant with Indigenous ancestry; K.T. 
guided data extraction by initially being present during chart 
audits and then remained available for questions from the 
research assistant, along with performing random reviews 
for accuracy. Retrieved chart data were entered into a study-
specific database by L.D., which served as a final check for 
completeness of chart audit data. 

For this study, severity of coronary artery disease was 
measured using the SYNTAX Score, which is a clinical 
risk-assessment tool used for diagnostic purposes in cardiac 
care. Scores are calculated based on the number of lesions 
and their functional impact, location and complexity, with 
higher scores representing more complex coronary artery 
disease.19 Calculation of the SYNTAX Score considers 
each lesion with greater than 50% occlusion in vessels at 
least 1.5 mm in diameter, which follows the modified 
guideline on coronary artery tree segment classification 
from the American Heart Association.19,20 Although this 
risk-assessment tool was developed to grade anatomic 
complexity for decisions about revascularization treat-
ment, research shows it is a valid prognostic indicator of 
major adverse coronary and cerebrovascular events among 
various clinical populations, including those with multi-
vessel disease, left main coronary artery disease, STEMI 
and acute coronary syndrome.21–25 Angiography images for 
our matched pairs were reviewed by either a cardiologist 
(T.N.) or an interventional cardiologist (B.E.), who calcu-
lated the SYNTAX Score for each patient. 

Outcomes
Primary health outcomes were all-cause and cardiovascular-
related mortality. Secondary health outcomes were hospi-
tal admissions for any cause, acute MIs, congestive heart 
failure, ischemic heart disease and stroke. Percutaneous 
coronary intervention and CABG procedures, including 
those which were part of the index hospital admission, 
were also examined. The follow-up period for each out-
come began on the index angiography date and ended 
5 years later or on Mar. 31, 2018 (study termination date), 
whichever occurred first.

Table 1: Health administrative data sets from the Manitoba Centre for Health Policy repository

Data set Description of study relevant data

Manitoba Health Insurance Registry The registry contains demographic information for most residents of Manitoba, including data for 
all-cause mortality.

Hospital abstracts These abstracts contain data on all hospital admissions in Manitoba, which were used to identify 
patients who had received angiography, PCI and CABG, and hospital readmissions after 
angiography. Appendix 1 (available at www.cmajopen.ca/content/8/4/E685/suppl/DC1) includes a 
complete list of ICD and Canadian Classification of Health Interventions codes used in this study.

Medical claims and medical services Claims for physician visits in offices, hospitals and outpatient departments were used to identify 
baseline comorbidities. Twenty-five codes were taken from hospital abstracts and medical claims 
data over a 1-year period immediately before the index angiography date. These data were used to 
calculate the Charlson Comorbidity Index score, which reflects the level of comorbidity based on 
17 comorbidity categories, each consisting of specific ICD-9 and ICD-10 diagnostic codes. 

2006 and 2011 Canadian Census Estimation of income quintile scores were calculated using patient postal codes and their 
associated Census dissemination area-level average household income. Separate income quintiles 
were used for urban (Winnipeg and Brandon) and rural (all other areas) residents.

Vital Statistics Mortality Registry This registry was used to identify mortality, specifically related to cardiovascular causes.

The Indian Registry System This system is maintained by the Department of Indigenous Services Canada and, with permission, 
was linked to the Manitoba Health Insurance Registry to identify status First Nations people.

Note: CABG = coronary artery bypass graft, ICD = International Classification of Diseases, PCI = percutaneous coronary intervention.
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Statistical analysis
To compare the extent of coronary artery disease between 
First Nations and non–First Nations groups, the median 
results from the SYNTAX Score and interquartile ranges 
(IQRs) were tested for differences using a Wilcoxon signed-
rank test. Patients were also categorized based on their SYN-
TAX Score result; patients with “normal coronary arteries” 
(SYNTAX Score = 0) were assigned to category I, and 
patients with a positive SYNTAX Score (i.e., any nonzero 
score) were assigned to categories II, III or IV, which were 
defined by SYNTAX Score tertiles.26 Distribution of First 
Nations and non–First Nations patients in SYNTAX Score 
categories were compared using a χ2 test for independence.

Inverse probability of treatment weighting (IPTW) was 
applied to the matched cohorts during the analysis of primary 
and secondary outcomes and used to estimate average treat-
ment effect. Given our sample size, the IPTW accommodated 
the number of baseline characteristics collected from the 
administrative data sets and medical charts that might influ-
ence the outcomes. The IPTW values were based on an esti-
mated probability of being First Nations using a logistic 
regression model that included each of the baseline character-
istics; First Nations patients were given a weight of 1 and 
non–First Nations patients a weight that represented the odds 
of being First Nations.27,28 Standardized differences were used 
to compare each of the baseline variables between First 
Nations and non–First Nations groups in the unweighted and 
weighted samples. A difference greater than 10% suggested 
an imbalance between the First Nations and non–First 
Nations groups.26

The proportions of patients in each group who experi-
enced the primary and secondary outcomes were compared 
using χ2 tests. Cox proportional hazards models were used to 
estimate the strength of association between First Nations sta-
tus and each outcome in the weighted sample. An unadjusted 
model and 2 adjusted models were assessed for mortality and 
hospital admission outcomes. Both adjusted models controlled 
for a time-varying composite variable indicating whether the 
patient underwent a PCI or CABG during the follow-up 
period, and the second model also included the SYNTAX 
Score as a continuous variable. When PCI or CABG were 
assessed as outcomes, the time-varying revascularization vari-
able was not included in the models. To account for the cor-
related failure times within matched pairs, we used a robust 
sandwich covariance estimate in the survival analysis.29 Esti-
mates are presented as hazard ratios (HRs) and 95% confi-
dence intervals (CIs). Statistical significance for all tests was 
set at p = 0.05. All analysis was done on the secure server at 
MCHP, using SAS statistical analysis software, version 9.4 
(SAS Institute Inc., 2016).

Ethics approval
Study approval was obtained from the University of Manito-
ba’s Education and Nursing Research Ethics Board, the Man-
itoba Health Information Privacy Committee and the 
FNHSSM’s Health Information Research Governance 
Committee.

Results

A final study cohort included 277 matched pairs of First 
Nations and non–First Nations patients (Figure 1). Baseline 
characteristics of the matched cohort, which includes First 
Nations patients (n = 277) and non–First Nations patients (n = 
277), are shown in Table 2. Mean age was 56.0 (standard 
deviation 11.7) years, 57.0% of the patients were male, 52.7% 
resided in urban areas and distributions of patients according 
to index date were similar between groups. 

Standardized differences in the unweighted sample indicate 
that the proportion of patients reporting a family history of cor-
onary artery disease was lower in the First Nations group than 
in the non–First Nations group, and significantly higher pro-
portions of First Nations patients were current smokers and 
past smokers, and had diabetes, hypertension and dyslipidemia. 
First Nations patients also had more comorbidities and had a 
higher mean Charlson Comorbidity Index score. The propor-
tions of obese patients were higher in the First Nations group; 
however, the average body mass index scores were similar. A 
higher proportion of First Nations patients were in the lowest 

Medical chart audit data
• Step 1: Randomly select matched pairs
• Step 2: Retrieve charts for the FN patient and 1 non-FN

patient in each matched pair
• Step 3: Retrieve charts for the second non-FN patient in the

matched pair if incomplete data were present for the first
non-FN patient in the matched pair

n = 328 matched pairs (1 FN:1 non-FN) 

Angiogram imaging
• Step 1: Retrieve angiogram images
• Step 2: Exclude matched pairs with images not found  n = 50
• Step 3: Calculate SYNTAX Score results
• Step 4: Exclude any matched pairs with patients who could

not be linked to the administrative data  n = 1
Final study cohort

n = 277 matched pairs (1 FN:1 non-FN) 

Manitoba provincial administrative health data
Total index angiograms (2007/08–2011/12)

n = 18 407

Matching FN and non-FN patients undergoing index
angiography

• Step 1: Identify all FN patients from Winnipeg
• Step 2: Randomly select the same number (+ 10%) of rural

FN patients as there were in Winnipeg
• Step 3: Randomly match 2 non-FN patients to each

FN patient on sex, age, residency (Winnipeg or rural) and
date of angiogram

• Step 4: Oversample to ensure we reached power analysis
estimation of 266 matched pairs

n = 863 matched pairs (1 FN:2 non-FN) 

Figure 1: First Nations (FN) and non-FN matched cohort sampling. 
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Table 2: Comparison of baseline characteristics between First Nations and non–First Nations patients 
undergoing index angiography, in the unweighted and weighted matched cohorts

Characteristic

No. (%) of patients* Standardized difference

First Nations 
n = 277

Non–First 

Nations
n = 277 Unweighted Weighted

Matching variables

Age, yr, mean ± SD 55.8 ± 11.7 56.0 ± 11.7 0.013 0.049

Sex, male 158 (57.0) 158 (57.0) 0.000 0.000

Urban (Winnipeg) 146 (52.7) 146 (52.7) 0.000 0.000

Year of angiography

    2008 45 (16.3) 42 (15.2) 0.030 0.106

    2009 70 (25.3) 69 (24.9) 0.008 0.009

    2010 65 (23.5) 71 (25.6) 0.050 0.059

    2011 74 (26.7) 72 (26.0) 0.016 0.066

    2012 23 (8.3) 23 (8.3) 0.000 0.095

Conventional risk-factor variables

Family history of coronary artery 
disease

87 (31.4) 119 (43.0) 0.241 0.056

Obesity 140 (50.5) 122 (44.0) 0.130 0.060

BMI, mean ± SD 30.5 ± 6.2 30.4 ± 6.8 0.015 0.053

Current smoker 138 (49.8) 88 (31.8) 0.374 0.074

Past smoker (ever) 215 (77.6) 157 (56.7) 0.457 0.049

Diabetes 151 (54.5) 48 (17.3) 0.841 0.075

Insulin 56 (20.2) 16 (5.8) 0.440 0.079

Hypertension 188 (67.9) 151 (54.5) 0.277 0.093

Dyslipidemia 160 (57.8) 124 (44.8) 0.262 0.140

Income quintile

    1 (lowest) 156 (56.3) 46 (16.6) 0.906 0.134

    2 43 (15.5) 51 (18.4) 0.077 0.013

    3 28 (10.1) 59 (21.3) 0.311 0.138

    4 40 (14.4) 53 (19.1) 0.126 0.060

    5 (highest) 10 (3.6) 68 (24.5) 0.631 0.023

Charlson Comorbidity Index score 2.3 ± 2.4 0.9 ± 1.2 0.687 0.168

Previous MI 28 (10.1) 20 (7.2) 0.103 0.157

Congestive heart failure 41 (14.8) 29 (10.5) 0.131 0.011

Cancer S 14 (5.1) 0.179 0.012

Peripheral vascular disease 29 (10.5) 10 (3.6) 0.271 0.077

Stroke 23 (8.3) 12 (4.3) 0.164 0.125

Indication for angiography

Rule out coronary artery disease 64 (23.1) 56 (20.2) 0.070 0.027

STEMI 64 (23.1) 55 (19.9) 0.079 < 0.000

NSTEMI 108 (39.0) 98 (35.4) 0.075 0.017

Unstable angina 17 (6.1) 18 (6.5) 0.015 0.053

Angina 33 (11.9) 60 (21.7) 0.263 0.009

Note: BMI = body mass index, MI = myocardial infarction, NSTEMI = non–ST-elevation MI, SD = standard deviation, STEMI = ST-elevation MI.
*Unless stated otherwise.
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income quintile, and lower proportions were in the highest 
quintile than non–First Nations patients. Lastly, a lower pro-
portion of First Nations patients for referrals for angiography 
were due to stable angina compared with the non–First Nations 
group; however, no significant differences were observed for 
any of the other indications for angiography. 

Weighted standardized differences show more balance 
between group baseline characteristics. Among the 7 charac-
teristics exceeding the 10% threshold, only previous MI and 
the proportion of patients who underwent angiography in 
2008 were higher in the weighted analysis than in the 
unweighted analysis.

SYNTAX Score
Overall, 182 patients (32.9%) had a SYNTAX Score of 0 (cat-
egory I), and the frequency of patients with a higher SYN-
TAX Score decreased steadily (Figure 2): 128 (23.1%) 
patients were in category II (scores 1 to 9), 125 (22.6%) were 
in category III (scores > 9 to 18) and 119 (21.5%) were in cat-
egory IV (scores > 18). 

The median SYNTAX Score results of 8.0 (IQR 18.0) in 
the First Nations group and 6.0 (IQR 16.0) in the non–First 
Nations group were not significantly different. The highest 
proportions of patients were in category I (30.3% for the First 
Nations group and 35.4% for the non–First Nations group, 
with no significant differences in the distributions of patients 
in the SYNTAX Score categories between First Nations and 
non–First Nations groups (Figure 3A). Distributions of 
patients in the SYNTAX Score categories were also similar 
between First Nations and non–First Nations patients in the 
analysis stratified by urban/rural status (Figures 3B and 3C).

Outcomes
The proportions of all-cause mortality, cardiovascular mortal-
ity, all-cause hospital admission, acute MI hospital admission 
and ischemic heart disease hospital admission were signifi-
cantly higher in the First Nations group than in the non–First 
Nations group (Table 3). However, in the weighted sample, 
the crude and adjusted risk for all-cause mortality and cardio-
vascular mortality were not significantly different between 
First Nations and non–First Nations groups. 

Among the secondary outcomes, after controlling for 
revascularizations and SYNTAX Score results, only the risk 
for acute MI hospital admission (HR 3.03, 95% CI 1.40–6.55) 
and congestive heart failure hospital admission (HR 3.84, 
95% CI 1.37–10.78) were higher in the First Nations group 
than in the non–First Nations group (Table 3). There were 
no significant between-group differences in the likelihood of 
all-cause mortality or in patients undergoing PCI or CABG in 
any of the models.

Interpretation

Our retrospective study of matched First Nations and non–
First Nations adult patients showed no significant differences 
in severity of coronary artery disease as measured by the 
SYNTAX Score, despite a higher proportion of First Nations 
patients presenting with risk factors for coronary artery dis-
ease at the time of diagnostic angiography. Health outcomes 
were significantly different between groups, with a propor-
tionally higher number of First Nations patients who died or 
were admitted to hospital during a 5-year follow-up period in 
comparison to non–First Nations patients. However, these 
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differences in mortality and all-cause hospital admission risk 
were no longer present after controlling for coronary artery 
disease risk factors using inverse probability of treatment 
weights. Clinically, these findings suggest the need to focus 
on risk factors for coronary artery disease and lowering rates 
among First Nations populations, which requires a critical 
look at underlying factors influencing group differences rather 
than a focus only on individuals.30–37

Similarities in SYNTAX Score between First Nations and 
non–First Nations groups were unexpected, given that higher 
scores are predictive of future adverse cardiovascular 
events21–25,38 and previous research, along with our findings, 
suggests that First Nations populations tend to experience 
higher rates of those events.6,9–11,13,14 However, interethnic dif-
ferences in SYNTAX Score results have been previously 
reported. Among patients with STEMI, higher SYNTAX 
Score results were reported in Chinese patients compared 
with their White counterparts, despite a lower prevalence of 
risk factors for coronary artery disease.39 Conversely, South 
Asian patients with stable coronary artery disease had lower 
SYNTAX Score results than White patients, despite a higher 
prevalence of risk factors.39 Our study has identified a third 
pattern in which First Nations and non–First Nations patients 
undergoing angiography appear to access diagnosis at a simi-
lar point in terms of coronary artery disease complexity 
(SYNTAX Score), but First Nations patients present with 
more risk factors for coronary artery disease. Further investi-
gation to explore this pattern will extend our understanding of 
different clinical presentations at time of diagnosis and inform 
potential nuanced treatment plans for First Nations patients.

Proportionally, First Nations patients undergoing angiog-
raphy in our study experienced an increased risk of cardiac 
mortality and repeat hospital admissions, which is consistent 

with reported overall health disparities among First Nations 
and non–First Nations people.40 Our findings also suggest 
that differences in risk factors for coronary artery disease at 
presentation largely explain reported cardiac-related health 
outcome disparities, which, in turn, supports a need to 
decrease risk factors for coronary artery disease among First 
Nations populations. 

Avoiding pitfalls of exclusively adopting a focus on individ-
ual lifestyle factors, while ignoring distal determinants influ-
encing the daily life and health of Indigenous people is imper-
ative.30 Current-day influences, including living within 
impoverished communities at a distance from large cities, 
make affordable, healthy diets nearly unattainable for many 
Manitoba First Nations, contributing substantially to weight-
related risk factors.41 Historical and persistent colonizing prac-
tices and policies have resulted in a loss of Indigenous Peo-
ples’ cultures, languages, lands and traditions, and all have 
been shown to underlie health inequities reported among 
Indigenous people.30–33,36,41 Intergenerational historic trauma, 
along with current-day trauma and stress caused by colonizing 
practices, and racism faced by Indigenous people directly 
affect cardiovascular health.34 

Ignoring these historical and ongoing contexts will result 
in dismissing the fact that the capacity to make healthful 
choices is not equal among all people.34 Although certain 
behavioural characteristics are associated with improved car-
diovascular health, Indigenous people face structural systemic 
barriers32 that need to be addressed to reduce cardiovascular 
disparities. Future research into risk factors for coronary 
artery disease and distal determinants of health among Indige-
nous populations is warranted; in particular, strategic 
approaches developed and based on specific needs, strengths, 
and social determinants among communities are imperative.37

Table 3: Crude and adjusted hazard ratios for 5-year outcomes in the matched cohort using the non–First Nations 
group as the reference group

Variable

No. (%) of patients Hazard ratio (95% CI)

First 
Nations 
n = 277

Non–First 
Nations 
n = 277 Crude Adjusted* model 1 Adjusted† model 2

All-cause mortality‡ 73 (26.4) 26 (9.4) 1.43 (0.65–3.16) 1.43 (0.64–3.20) 1.42 (0.64–3.14)

Cardiovascular mortality‡ 36 (13.0) 13 (4.7) 2.66 (0.85–8.30) 2.73 (0.87–8.51) 2.64 (0.86–8.10)

All-cause hospital admission‡ 214 (77.3) 145 (52.3) 1.41 (0.99–2.00) 1.41 (0.99–2.00) 1.39 (0.97–1.99)

    Acute MI‡ 38 (13.7) 18 (6.5) 3.05 (1.45–6.41) 3.01 (1.42–6.39) 3.03 (1.40–6.55)

    Congestive heart failure 16 (5.8) 9 (3.2) 3.86 (1.37–10.83) 3.86 (1.38–10.82) 3.84 (1.37–10.78)

    Ischemic heart disease‡ 80 (28.9) 53 (19.1) 1.77 (0.99–3.15) 1.75 (0.99–3.12) 1.77 (0.99–3.18)

    Stroke 11 (4.0) 6 (2.2) 3.06 (0.82–11.44) 3.12 (0.83–11.67) 3.07 (0.81–11.65)

PCI§ 117 (42.2) 118 (42.6) 0.91 (0.64–1.30) 0.89 (0.63–1.25)

CABG§ 51 (18.4) 35 (12.6) 1.54 (0.74–3.19) 1.29 (0.61–2.70)

Note: CABG = coronary artery bypass graft, CI = confidence interval, MI = myocardial infarction, PCI = percutaneous coronary intervention.
*Adjusted for time-varying composite revascularization variable.
†Adjusted for time-varying composite revascularization variable and SYNTAX Score.
‡p = 0.05 as assessed by χ2.
§Adjusted models do not include time-varying composite revascularization variable.
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Limitations
Findings from this retrospective chart review come with 
method-based limitations. With chart audits,42 missing data 
and the quality of data recorded by clinicians within the con-
text of health care delivery and not research are inherent 
limitations. There was no consistent pattern of more missing 
data in either group, though there remains an inherent risk 
of bias. The quality of data recorded in the clinical charts 
used in this study was outside of our control, but we based 
our analysis on data that were used to inform care of the 
study patients, the best available data for retrospective study 
of health care and health outcomes. Data from the charts 
were not double-coded, but we employed methods to check 
and ensure the quality of data extracted by the study coder 
independently. Limited resources influenced a decision to 
use 1:1 matching, which may have affected the precision of 
our findings.43

There are also 3 measurement limitations worth men-
tioning. First, although the SYNTAX Score provides a 
quantifiable measure of coronary artery disease complexity 
and risk associated with revascularization strategies, it may 
lack nuanced reflection of coronary artery disease severity or 
overall atherosclerotic burden. Given that the SYNTAX 
Score algorithm does not consider percent diameter of ste-
nosis,19 there may be differences in the degree of arterial 
narrowing between populations. Second, the assessment of 
coronary artery disease risk factors included whether they 
were present in the chart. It is possible that biomarker levels 
for certain risk factors may be different between populations 
or that a different strength of association between biomarker 
levels and outcomes exist among First Nations and non–
First Nations populations. Finally, unmeasured confounders 
may also have influenced the results, including patient pref-
erences regarding treatments, physical activity levels, acces-
sibility to outpatient cardiac rehabilitation services (includ-
ing travel and accommodation costs), food availability and 
consumption patterns, practitioner implicit bias, cultural 
safety of care and wait times.

Conclusion
Once patients were receiving care in the cardiac care sys-
tem, differences in presenting coronary artery disease risk 
factors explained between-group health outcome differ-
ences. Although this finding is not surprising, translating 
this finding into clinical and policy settings demands a will-
ingness to look beyond understanding health as a function 
of individuals and their behaviours. Addressing root causes 
underlying coronary artery disease demands seeing daily 
inequities faced by Indigenous people within our society 
and acting to diminish underlying structures, such as 
access-to-care barriers and systemic racism. Prevention 
strategies require decolonization strategies, including 
efforts toward truth and reconciliation, and integration of 
traditional wellness knowledge and practices. A focus solely 
on individuals and lifestyles will fail to achieve the desired 
outcome of improved cardiac health among First Nations 
and all Indigenous people.
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