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Objective: In Canada, indigenous peoples suffer from a multitude of health disparities. To

better understand these disparities, this study aims to examine the social determinants of

self-reported health for indigenous peoples in Canada.

Study design: This study uses data from Statistics Canada's Aboriginal Peoples Survey 2012.

Methods: Multinomial logistic regression models were used to examine how selected social

determinants of health are associated with self-reported health among off-reserve First

Nations and M�etis peoples in Canada.

Results: Our analysis shows that being older, female, and living in urban settings were

significantly associated with negative ratings of self-reported health status among the

indigenous respondents. Additionally, we found that higher income and levels of educa-

tion were strongly and significantly associated with positive ratings of self-reported health

status. Compared with indigenous peoples with an education level of grade 8 or lower,

respondents with higher education were 10 times (5.35e22.48) more likely to report

‘excellent’ and ‘very good’ health. Respondents who earned more than $40,000 annually

were three times (2.17e4.72) more likely to report ‘excellent’ and ‘very good’ health

compared with those who earned less than $20,000 annually. When interacted with in-

come, we also found that volunteering in the community is associated with better self-

reported health.

Conclusions: There are known protective determinants (income and education) and risk

determinants (location of residence, gender, and age) which are associated with self-

reported health status among off-reserve First Nations and M�etis peoples. For

indigenous-specific determinants, volunteering in the community appears to be associated

with self-perceived health status. Thus, addressing these determinants will be necessary to
alth, University of Saskatchewan, E-wing Health Sciences Building, 104 Clinic Place, Room
(306) 966 7920.
a (R. Bethune), nafisa.absher@usask.ca (N. Absher), miracle.obiagwu@usask.ca (M. Obiagwu),
rmout), mes145@mail.usask.ca (M. Steeves), mohsen.yaghoubi@usask.ca (M. Yaghoubi),
ron@usask.ca (M. Szafron), colleen.dell@usask.ca (C. Dell), marwa.farag@usask.ca (M. Farag).

ic Health. Published by Elsevier Ltd. All rights reserved.

mailto:Rachel.bethune@usask.ca
mailto:nafisa.absher@usask.ca
mailto:miracle.obiagwu@usask.ca
mailto:tamer.karmout@dohainstitute.edu.qa
mailto:mes145@mail.usask.ca
mailto:mohsen.yaghoubi@usask.ca
mailto:tricha686@gmail.com
mailto:michael.szafron@usask.ca
mailto:colleen.dell@usask.ca
mailto:marwa.farag@usask.ca
http://crossmark.crossref.org/dialog/?doi=10.1016/j.puhe.2018.03.007&domain=pdf
www.sciencedirect.com/science/journal/00333506
www.elsevier.com/puhe
https://doi.org/10.1016/j.puhe.2018.03.007
https://doi.org/10.1016/j.puhe.2018.03.007
https://doi.org/10.1016/j.puhe.2018.03.007


p u b l i c h e a l t h 1 7 6 ( 2 0 1 9 ) 1 7 2e1 8 0 173
achieve better health outcomes for indigenous peoples in Canada. Next steps include

developing indigenous-specific social determinants of health indicators that adequately

measure culture, connection, and community.

© 2018 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

Owing to the ongoing and long-lasting effects of colonialism,

indigenous peoples, namely the First Nations, Inuit, and M�etis

peoples livingwithin the boundaries of present-day Canada,1,2

suffer from a multitude of health disparities when compared

with their non-indigenous counterparts.3e10 One framework

developed to effectively meet the health needs of individuals

and populations, including indigenous peoples, is the social

determinants of health.11 These determinants include factors

such as education, employment, gender, and income,12 and

serve to broaden the conceptualization of health beyond the

physical realm emphasized by the biomedical health

approach. Importantly, this broadening conceptualizes health

in a way that is complementary to the indigenous worldview

of health, which situates the human body and health within

the overlap between the physical, spiritual, mental, and

emotional realms of being.12,13 The social determinants of

health framework are increasingly being integrated into

practice at both the frontline and policy levels.

There are documented health and socio-economic dispar-

ities between indigenous and non-indigenous peoples,

including lower life expectancies, higher rates of chronic

health conditions, higher rates of incarceration, and an

increased likelihood of experiencing poverty.14e16 Another

notable disparity is the income gap. In 2010, the median after-

tax income for indigenous peoples was $20,060, while non-

indigenous peoples earned $27,622.17 This gap is thought to

be reflective of the differences in educational attainment and

employment opportunities for indigenous peoples. In terms of

educational attainment, the rate of indigenous peoples who

have not attained a secondary school diploma (32%) is double

the rate for the non-indigenous population (15%).18 A similar

trend is observed when considering employment: in 2006, the

mean employment rate for indigenous peoples was 57%

compared with 62% for non-indigenous peoples. This

employment disparity has worsened over time.19 These dis-

parities bring to light the diverse ways socio-economic de-

terminants affect health through their interplay with factors

such as housing and living conditions, food security, and

engagement in healthy behaviors.20e22 The present study will

focus on understanding how the health of indigenous peoples

in Canada, specifically off-reserve First Nations and M�etis

peoples, are affected by the social determinants of health.

To better understand how the health of indigenous peoples

is affected by the social determinants, we use self-reported

health as a measure of the population's health status. This

commonly used proxy is thought to be a valid estimate of

health status for indigenous populations due to the variable's
ability to incorporate the physical, mental, spiritual, and
emotional dimensions of health.23 Self-reported health has

been found to be predictive of psychological and physiological

functioning,3,24,25 morbidity and mortality,26e31 health be-

haviors,3 and use of health services,32e34 in addition to being

highly correlated with physician assessments of patient

health.35,36 Owing to the self-reported health variable's role in

predicting biological and behavioral aspects of health, an

improved understanding of the social determinants of self-

reported health for indigenous peoples could better inform

culturally specific health programming and service delivery.

This study also includes volunteering in the community as

aproxy for connection to communityas an indigenous-specific

determinant of health. To explain, health in an indigenous

cultural context is not specific to an individual but is under-

stood as an individual in relation to their community.37 Owen

refers to “‘self in a community’, with its history, culture, and

social relations”.38 This proxy for community integration is

appropriate because previous research has found its positive

interaction with self-reported health, positive health out-

comes, and reducedmortality risk amongboth indigenous and

non-indigenous populations.37,39e42 The link between

connection to community and connection to indigenous cul-

ture can also be made in this context. Not only is community

central to the indigenous worldview but also connection to

culture depends on multiple factors, including connection to

elders and opportunities for cultural expression, both ofwhich

may be promoted with better community integration.43

The present study aims to examine the role of the social

determinants on self-reported health for off-reserve First

Nations andM�etis peoples using data from Statistics Canada's
Aboriginal Peoples Survey (APS) 2012.44 On-reserve First Na-

tions respondentswere not captured in the APS, and the social

determinants of Inuit self-reported health have been reported

elsewhere and so were not included in this study.45 Health

disparities between indigenous and non-indigenous peoples

in Canada have been previously well reported.3e10 However,

there has been little research into factors affecting self-

reported health in off-reserve indigenous peoples in Canada.

This study aims to address this research gap.
Methods

The Aboriginal Peoples Survey 2012

This study used data from the APS 2012, a Canada-wide

voluntary survey conducted by Statistics Canada that col-

lects data from First Nations peoples living off-reserve, M�etis,

and Inuit peoples.44 The APS is conducted every 5 years with

indigenous peoples aged 6 years and older included in the
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survey. Income information is collected for respondents 15

years and older. The APS collects data on education,

employment, income, health, housing, and participation in

extracurricular and cultural activities. Analysis of these data

can contribute to efforts aimed at improving the health and

well-being of indigenous people in Canada.39While the survey

uses the term aboriginal, we will be using the preferred term

indigenous throughout this article.

Sampling strategy

The APS is a cross-sectional survey that selects its sample from

respondents who answered ‘yes’ to the indigenous self-

identifying questions in Statistics Canada's 2011 Canadian Na-

tional Household Survey (NHS) questionnaire. The NHS identi-

fied approximately 1.4 million people who self-reported

indigenous identity in 2011, which represents 4.3% of all Cana-

dians.45 Almost half of respondents with Registered Indian

Status live on reserve (49.3%), making them ineligible to partic-

ipate in theAPS.46Of the 50,000 individuals invited to participate

in theAPS2012, approximately 38,150 individualscompleted the

APS questionnaire, with a response rate of 76%. Excluding

approximately 9740 non-indigenous respondents, a total of

28,410 indigenous respondents were included in the data set.

The target population was stratified according to domains

of estimation, which correspond to geographical regions for

which estimates were within an acceptable level of precision

for a particular indigenous group (i.e. First Nations, M�etis, or

Inuit) and particular targeted demographic characteristics.

The domains of estimation stratification allowed for alloca-

tion of participant weights. A weight is associated with each

selected person to indicate the number of persons that he or

she represents within the total population. Survey weights,

provided by Statistics Canada, were used to account for

oversampling.44 With weighting applied, there are 681,275

participants based on the 28,410 survey responses.

Ethical considerations

All data were retrieved from a public use microdata file

compiled by Statistics Canada and accessed through the

University of Saskatchewan library portal. Statistics Canada

followed proper research ethics protocols.

Dependent variable of interest

Our outcome of interest, self-reported health status, was

derived from one question in which respondents ranked their

general health as ‘poor’, ‘fair’, ‘good’, ‘very good’, or ‘excel-

lent’. Other response options, including ‘do not know’, ‘refuse

to answer’, and ‘not stated,’ were omitted from the analysis.

In themultinomial regression, self-reported health status was

categorized into the following three groups: (1) ‘poor’ and ‘fair’

(weighted n ¼ 150,506); (2) ‘good’ (weighted n ¼ 201,150); and

(3) ‘very good’ and ‘excellent’ (weighted n ¼ 329,618).

Independent variables of interest

Potential determinants of self-reported health among indige-

nous peoples were identified a priori based on a scan of the
relevant literature 3,18 and selected from the APS 2012. These

variables include age (19e24 years, 25e34 years, 35e44 years,

45e54 years, or 55 years and older); sex (male or female);

location of residence (a ‘census metropolitan area [CMA]’)

with a population of 100,000 or more, an ‘other population

center’with a population of 1000 to 99,000, and an ‘other rural

center’ which has a population below 1000 and a population

density below 400 persons per square kilometer); education

(having completed grade 8 or equivalent, some secondary

education, secondary school diploma or equivalent, some

postsecondary education, postsecondary certificate or

diploma below bachelor's degree, bachelor's degree or uni-

versity certificate/diploma/degree above bachelor's level); in-

come (less than $20,000 per year, $20,000 to $40,000 per year,

more than $40,000 per year); and volunteering in the com-

munity (yes or no) as a proxy measure of connection to com-

munity and by extension culture.

Statistical analysis

In all analyses, participant responses were weighted accord-

ing to their assigned surveyweight in the public usemicrodata

file. Any participants with missing values in any variable of

interest were excluded. Analyses were conducted in Stata,

version 14. To test assumptions, collinearity between inde-

pendent variables was tested using the variance inflation

factor (VIF). As the VIF for each independent variable was

below 2.5, the assumption of linearity was satisfied and

multinomial logistic regression was used. Independent vari-

ables were included in the multivariate model based on their

univariate association with self-reported health at a signifi-

cant level of P < 0.05. The interaction term between volun-

teering in the community and other independent variables

was checked before its inclusion in the multivariate analysis.
Results

Sample characteristics

In total, there were 681,275 weighted valid responses. With

weighting applied, a greater proportion of participants

(48.83%) were in the ‘excellent’ and ‘very good’ self-reported

health group compared with both the ‘good’ self-reported

health group (29.53%) and the ‘fair’ and ‘poor’ self-reported

health group (22.09%). The majority of the sample lived in

urban centers (CMA ¼ 52.35%) and made less than $20,000

annually (38.77%). All univariate analyses, with the exception

of volunteering in the community, were significant (P < 0.001).

In light of this finding, we included an interaction term be-

tween volunteering in the community and income in the

multivariate analysis (Table 1).

Association of social determinants with self-reported health

A multinomial regression model was used to estimate the

association between self-reported health and social de-

terminants of health among indigenous respondents. Relative

risk ratios (RRRs) for this model are detailed in Table 2. All the

independent variables of interest are significantly associated

https://doi.org/10.1016/j.puhe.2018.03.007
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Table 1 e Results of descriptive analysis and univariate relative risk ratios (RRRs) for each independent variable and self-reported health (dependent variable), along with
the observed distributions of variable.

Characteristics Total (%) Fair and
poor ¼ 1 N (%)

Good ¼ 2 N (%) Excellent and
very good ¼ 3 N (%)

RRR 2 vs 1 P value RRR 3 vs 1 P value

Volunteering in community

No 55.19 31,769 (8.68) 62,314 (17.2) 106,856 (29.19)

Yes 44.81 24,821 (6.78) 45,555 (12.44) 94,812 (25.90) 0.93 (0.74e1.16) 0.551 1.13 (0.92e1.39) 0.232

Total personal income

<$20,000 38.77 82,960 (12.97) 72,750 (11.38) 92,129 (14.41)

$20,000e$39,999 26.96 34,817 (5.44) 51,864 (8.11) 85,954 (13.44) 1.69 (1.38e2.08) <0.001 2.20 (1.83e2.68) <0.001
$40,000 and more 34.27 22,387 (3.50) 62,777 (9.82) 133,864 (20.93) 3.19 (2.60e3.92) <0.001 5.38 (4.45e6.50) <0.001

Location

Census metropolitan area 52.35 77,867 (12.01) 95,480 (14.72) 166,551 (25,68)

Other population 28.39 41,293 (6.37) 55,029 (8.49) 87,870 (13.55) 1.08 (0.89e1.31) 0.393 0.99 (0.83e1.18) 0.951

Rural center 19.26 24,869 (3.84) 38,012 (5.86) 61,494 (9.48) 1.24 (1.00e1.55) <0.05 1.15 (0.94e1.41) 1.425

Age group

19e24 14.55 10,904 (1.60) 28,055 (4.12) 58,642 (8.61)

25e34 20.08 19,844 (2.91) 40,660 (5.97) 73,869 (10.84) 0.79 (0.59e1.06) 0.122 0.69 (0.52e0.90) <0.01
35e44 20.85 26,777 (3.93) 41,936 (6.16) 72,072 (10.58) 0.60 (0.46e0.80) <0.001 0.50 (0.38e0.64) <0.001
45e54 20.58 36,693 (5.39) 41,660 (6.12) 65,203 (9.57) 0.44 (0.32e0.59) <0.001 0.33 (0.25e0.43) <0.001
55 or older 23.93 56,286 (8.26) 48,837 (7.17) 59,830 (8.78) 0.33 (0.25e0.44) <0.001 0.19 (0.15e0.23) <0.001

Education

Grade 8 or lower 7.54 22,828 (3.41) 15,325 (2.29) 12,265 (1.83)

Some secondary education 16.66 31,648 (4.73) 37,447 (5.59) 40,676 (6.07) 1.76 (1.34e2.31) <0.001 2.39 (1.82e3.14) <0.001
Secondary school diploma 15.86 21,233 (3.17) 31,043 (4.64) 53,626 (8.01) 2.17 (1.60e2.93) <0.001 4.70 (3.49e6.31) <0.001
Some postsecondary 15.59 23,113 (3.45) 30,004 (4.48) 51,388 (7.67) 1.93 (1.42e2.61) <0.001 4.13 (3.08e5.54) <0.001
Postsecondary

certificate/diploma below

bachelor

34.34 43,529 (6.50) 65,459 (9.78) 122,595 (18.30) 2.24 (1.72e2.90) <0.001 5.24 (4.05e6.78) <0.001

Bachelor degree or diploma

above bachelor level

10.02 61,902 (9.24) 17,364 (6.65) 44,537 (6.65) 4.59 (3.10e6.81) <0.001 14.73 (10.19e21.28) <0.001

Sex

Male 45 58,081 (8.53) 90,483 (13.28) 156,674 (23.00)

Female 55 92,425 (13,57) 110,666 (16.24) 172,994 (25,39) 0.76 (0.65e0.90) <0.01 0.69 (0.59e0.80) <0.001
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Table 2 e Relative risk ratio (RRR) of variables associated with self-reported health for aboriginal people usingmultinomial
regression.

Variables Excellent and very good vs fair and poor health Good vs fair and poor health

RRR P RRR P

Total personal income

<$20,000 1 1

$20,000e$39,999 1.94 (1.37e2.74) <0.001 1.45 (1.00e2.09) <0.05
$40,000 and more 3.20 (2.17e4.72) <0.001 1.67 (1.11e2.53) <0.01

Location

Census metropolitan area 1 1

Other population 1.18 (0.91e1.51) 0.172 1.09 (0.83e1.42) 0.50

Rural center 1.58 (1.16e2.15) <0.01 1.57 (1.13e2.19) <0.01
Age group

19e24 1 1

25e34 0.46 (0.31e0.68) <0.001 0.67 (0.44e1.03) 0.072

35e44 0.23 (0.15e0.35) <0.001 0.37 (0.27e0.52) <0.001
45e54 0.21 (0.13e0.32) <0.001 0.41 (0.26e0.65) <0.001
55 or older 0.15 (0.10e0.23) <0.001 0.30 (0.19e0.46) <0.001

Education

Grade 8 or lower 1 1

Some secondary education 1.68 (0.93e3.05) 0.071 2.04 (1.12e3.72) <0.01
Secondary school diploma 3.25 (1.77e5.94) <0.001 3.27 (1.73e6.15) <0.001
Some postsecondary 2.59 (1.42e4.71) <0.001 2.18 (1.17e4.06) <0.01
Postsecondary certificate/diploma

below bachelor

3.65 (2.05e6.47) <0.001 2.64 (1.46e4.76) <0.001

Bachelor degree or diploma

above bachelor level

10.97 (5.35e22.48) <0.001 5.18 (2.42e11.10) <0.001

Sex

Male 1 1

Female 0.64 (0.51e0.81) <0.001 0.75 (0.58e0.95) 0.101

Volunteering in community * Income

Yes*$20,000e$39,999 0.84 (0.49e1.45) 0.548 0.94 (0.53e1.64) 0.983

Yes*$40,000 and more 1.38 (1.01e2.57) 0.065 1.79 (1.00e3.22) <0.05
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with self-reported health status with the exception of the

‘other population center’ location category.

Age
Among indigenous peoples, there is a strong negative asso-

ciation between increasing age and self-reported health.

Indigenous peoples 55 years or older were 0.15 (0.10e0.23)

times less likely to perceive their health as ‘excellent’ or ‘very

good’ vs ‘poor’ or ‘fair’ compared with indigenous peoples

aged 19e24 years. Similarly, indigenous people aged 25e34,

35e44, and 45e54 years were 0.46 (0.31e0.68), 0.23 (0.15e035),

and 0.21 (0.13e0.32) times less likely to perceive their health

as ‘excellent’ or ‘very good’ vs ‘poor’ or ‘fair’ compared with

indigenous people aged 19e24 years. In sum, compared with

19- to 24-year-olds, all other age groups were less likely to

report ‘excellent’ or ‘very good’ health vs ‘poor’ or ‘fair’

health.

Sex
In comparison tomale respondents, female respondents were

0.64 (0.51e0.81) times less likely to report ‘excellent’ and ‘very

good’ health vs ‘poor’ and ‘fair’ health and were 0.75

(0.58e0.95) times less likely to report ‘good’ health vs ‘poor’

and ‘fair’ health than theirmale counterparts. Taken together,

these results suggest that indigenous females are more likely

to perceive their health less positively than indigenousmales.
Location
Overall, indigenous peoples living in rural locations are more

likely than individuals living in larger urban centers to

perceive their health positively. More specifically, indigenous

peoples living in rural locations were 1.58 (1.16e2.15) times

more likely to report ‘excellent’ and ‘very good’ health vs

‘poor’ and ‘fair’ health and were 1.57 (1.13e2.19) times more

likely to report ‘good’ health vs ‘poor’ and ‘fair’ health than

indigenous peoples living in CMAs. There was no significant

difference in self-reported health when comparing indige-

nous peoples in other population centers and those in CMAs,

meaning that these locations had no bearing on how an

indigenous person reported his/her health.

Education
The strongest association in the analysis was found between

self-reported health and high educational attainment.

Compared with indigenous peoples with a grade 8 education

or lower, people with an education attainment of bachelor's
degree or university certificate/diploma/degree above bache-

lor's level were 10.97 (5.35e22.48) times more likely to report

‘excellent’ and ‘very good’ health vs ‘poor’ and ‘fair’ health

and were 5.18 (2.42e11.10) times more likely to report ‘excel-

lent’ and ‘very good’ health vs ‘good’ health. A similar trend to

a lessermagnitude is observedwhen comparing the likelihood

of indigenous peoples with an educational attainment of

https://doi.org/10.1016/j.puhe.2018.03.007
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grade 8 or lower to those with some secondary education

reporting ‘excellent’ and ‘very good’ health vs ‘poor’ and ‘fair’

health (RRR ¼ 1.68; 95% confidence interval [CI] 0.93e3.05) and

reporting ‘good’ health vs ‘poor’ and ‘fair’ health (RRR ¼ 2.04;

95% CI 1.12e3.72).

Income
Indigenous peoples who earned more than $40,000 annually

were 3.20 (2.17e4.72) times more likely to report ‘excellent’

and ‘very good’ health vs ‘poor’ and ‘fair’ health compared

with those who earned less than $20,000 annually.

Conversely, indigenous peoples who earned between $20,000

to $40,00 annually were 1.94 (1.37e2.74) times as likely to

report ‘excellent’ and ‘very good’ health vs ‘poor’ and ‘fair’

health compared with those who earned less than $20,000

each year. The likelihood of reporting ‘good’ health vs ‘poor’

and ‘fair’ health was similar when comparing both those who

earned more than $40,000 annually (1.45 [1.00e2.09]) and

those who earned between $20,000 to $40,000 annually (1.67

(1.11e2.53)) with thosewho earned less than $20,000 annually.

In sum, higher income was associated with an increased

likelihood of positive self-reported health status.

Culture and volunteering
Consideration of the interaction term between volunteering in

the community and income indicates a significant association

with self-reported health. Indigenous peoples who earned

more than $40,000 annually and volunteered in the commu-

nity were 1.38 (1.01e2.57) times more likely to report ‘excel-

lent’ and ‘very good’ health vs ‘poor’ and ‘fair’ health and 1.79

(1.00e3.22) times more likely to report ‘good’ health vs ‘poor’

and ‘fair’ health compared with those who made less than

$20,000 annually and did not volunteer in the community.
Discussion

Analysis of the APS 2012 is consistent with what is known

about protective determinants, including income and educa-

tion, and risk determinants, including location of residence,

gender, and age, on self-reported health status among off-

reserve First Nations and M�etis peoples in Canada. This

study also adds to the limited body of literature examining the

interaction between connection to community (and we pro-

pose by extension connection to culture) and self-reported

health status of indigenous peoples.

Previous studies examining the relationship among in-

come, education, and self-reported health status have

revealed an association between lower incomes and/or levels

of education and poorer health outcomes,17,18 a trend also

observed in the present study. That is, as annual income or

level of education increases, indigenous peoples are more

likely to report ‘excellent’, ‘very good’ or ‘good’ health vs

‘poor’ or ‘fair’ health. Observation of this trend is unsurpris-

ing, given the expanse of literature that has linked measures

of income and education to both biological and behavioral

aspects of health. For example, Canadianswith lower incomes

and levels of education visit medical specialists less often

than those with moderate or high income and higher levels of

education.47 This finding highlights how low-income earners
and less educated individuals have a reduced ability to access

and benefit fromhealth services and consequently, have a less

positive perception of their health. Unfortunately, it is likely

that this ability is further reduced among indigenous peoples

in Canada because of additional barriers to access health care,

including the continuing effects of colonialism often present

in discriminatory policies and practices;48 mistrust of gov-

ernment officials and health professionals;49,50 sensitivity to

the unbalanced power dynamics of the physicianepatient

relationship;48 and experiences with providers and organiza-

tions lacking culturally competent approaches to health.51

Interestingly, the association between location of residence

and self-reported health status for off-reserve First Nations and

M�etis peoples showcases the opposite trend comparedwith the

general population.52e54 Indigenous peoples living in rural lo-

cationsaremore likely to reportapositive ratingofself-reported

health compared with those who live in more urban areas. On

first glance, this trend seems counterintuitive, especially when

considering the reduced accessibility to health services in rural

settings across Canada.55,56 On closer inspection, residing in

rural locations may benefit off-reserve First Nations and M�etis

peoples because the environmentmay bemore consistentwith

traditional indigenous lifestyles,57 and individuals living in

rural regions aremore likely to have a positive and strong sense

ofbelongingandcommunity.58Previousstudieshavesuggested

that residing in rural locations may foster indigenous peoples'
connection to the land, which serves as a spiritual base for

many indigenouspeoples, links individuals to their community,

and plays a supportive role in the determination of health and

well-being.59 This contrasts indigenous peoples' experiences in
urban areas, which are frequently characterized by residential

instability,9 substandard living conditions,60 and the inacces-

sibility of traditional activities.39

Notably, findings from this study provide a unique

perspective on the interaction among income, connection to

community, and self-reported health for indigenous peoples.

The present study indicates that a baseline level of income per

annum (at least $40,000) is necessary in order for additional

factors, such as connection to community, to positively affect

an indigenous person's self-reported health. This trendmay be

explained by the concept of social capital, which postulates

that individuals who are connected with community are better

able to foster a sense of community, promote cultural identity,

and practice self-determination.61 Thus, addressing the in-

come gap observed between indigenous peoples and non-

indigenous peoples in Canada will be necessary to better un-

derstand the real and reported health outcomes for indigenous

peoples.4 Current efforts to narrow this gap, including the

provision of income assistance and community development

initiatives, must be supplemented with strategies that seek to

more effectively address the broader barriers affecting income,

including job market discrimination and loss of sovereignty.4

The results of this study have several implications. First,

because better self-reported health is associated with

connection to community and linked to the social de-

terminants of health, the present study's findings support and
extend the call for greater consideration of an indigenous

worldview when integrating public health concepts, such as

the social determinants of health, into practice.62 An indige-

nous worldview is an intimate belief system informed by an

https://doi.org/10.1016/j.puhe.2018.03.007
https://doi.org/10.1016/j.puhe.2018.03.007
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individual's identity, understanding of ancestral and sacred

knowledge, and engagement with traditional practice.63,64

Despite the increasing application of more holistic public

health approaches to health programming and service de-

livery, these approaches may not be applicable to indigenous

peoples if an indigenous worldview is not specifically

accounted for.65,66 There is a need to better incorporate

indigenous-specific determinants of health in public health

policy and approaches to health, such as those determinants

proposed by the Four Worlds Institute which include spiritu-

ality and a sense of purpose; cultural integrity and identity;

adequate power; social justice and equity; and community

solidarity and social supports.67 The work of scholars such as

reading likewise identify determinants specific to indigenous

frameworks, including relationship with the land, language

and ceremony, and kinship networks.68 Inclusion of de-

terminants of health and well-being framework that con-

siders and incorporates indigenous-specific determinants and

a broader conceptualization of health and wellness is an

important step forward for addressing health disparities and/

or inequities that affect this group.37,69 However, before such a

step can be taken, the discrepancy between indigenous-

specific determinants and the current determinants of

health framework being used to inform health policy, pro-

gramming, and services must be rectified. This step should

include embracing strength-based protective factors rooted in

culture37 and should be sufficiently flexible to account for

differences between indigenous nations and peoples.70

Limitations

This study has three main limitations. First, the results of this

study are limited to First Nations peoples living off-reserve and

M�etis peoples. First Nations people living on reserve and single-

identity Inuit peoples were excluded from the analysis. There-

fore, caution should be taken when extending the implications

of these results. Second, these results are based on responses

fromtheAPS 2012.While this questionnaire followeda rigorous

studymethodology, survey responsesmay be subject to biases,

such as self-reporting bias. Although many studies confirmed

the validity of self-reported general health specifically in

chronic condition and disease, the reliability of this measure

may be vulnerable to several biasing factors.71 Finally, inter-

pretation of the role connection to community, and by exten-

sion possibly culture, that plays on the self-reported health of

indigenous peoples is limited by the questions included in the

APS 2012. Variables that appeared to directly test culturally

activity and its associationwith healthwere not significant and

thus, were excluded from our analysis. However, this may be a

consequence of the Western framing of survey questions,

which may or may not adequately capture the meaning of the

connection to community and culture.39

Conclusions

This study adds to the body of literature by emphasizing the

relevance of social determinants of health approach to

indigenous peoples in Canada. Moreover, the effects of the

social determinants of health are even more pronounced for

indigenous peoples as evidenced by the very strong and
significant associations between higher income and educa-

tion with self-reported health.

However, the study also supports a public health frame-

work that includes indigenous-specific determinants of

health. Therefore, inclusion of measures to support indige-

nous peoples' conceptualization of health and well-being,

including connection with community and culture, is impor-

tant for reducing real and reported health disparities in this

population. Indigenous community leaders, researchers, and

policy-makersmay help reduce health disparities by investing

in public health and community-based activities that recog-

nize and make use of indigenous-specific determinants in a

culturally specific way.
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