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a b s t r a c t

Prior research suggests that racial inequalities in health vary in magnitude across societies. This paper
uses the largest nationally representative samples available to compare racial inequalities in health in the
United States and Canada. Data were obtained from ten waves of the National Health Interview Survey
(n ¼ 162,271,885) and the Canadian Community Health Survey (n ¼ 19,906,131) from 2000 to 2010. We
estimated crude and adjusted odds ratios, and risk differences across racial groups for a range of health
outcomes in each country. Patterns of racial health inequalities differed across the United States and
Canada. After adjusting for covariates, black-white and Hispanic-white inequalities were relatively larger
in the United States, while aboriginal-white inequalities were larger in Canada. In both countries, so-
cioeconomic factors did not explain inequalities across racial groups to the same extent. In conclusion,
while racial inequalities in health exist in both the United States and Canada, the magnitudes of these
inequalities as well as the racial groups affected by them, differ considerably across the two countries.
This suggests that the relationship between race and health varies as a function of the societal context in
which it operates.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Numerous studies have demonstrated that race is a particularly
strong and pervasive social determinant of health in the United
States. At the population-level, this has manifested in significant
inequalities in health outcomes across racial groups (Williams,
1994, 2005; James, 2009; Kaufman et al., 2007; Jones et al., 1991;
Jones, 2000; Krieger, 1990; 2000; Krieger et al., 2005; LaVeist
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et al., 2014; T LaVeist et al., 2011; 2011; Phelan and Link, 2015).
Although a large body of evidence has accumulated in the United
States, we know much less about the extent of racial health in-
equalities in other wealthy countries, including neighboring ones
such as Canada (Williams, 2005; Differential Drug Use, 2002; Jones,
2003; Siddiqi and Nguyen, 2010; Lebrun and LaVeist, 2011;
Veenstra, 2009; Siddiqi and Hertzman, 2007; Siddiqi et al., 2013;
Mackenbach et al., 2008).

Much of our existing evidence relies on the 2002e2003 Joint
CanadaeUSA Survey of Health (JCUSH), which scholars have used
to compare racial health inequalities in Canada and the United
States (Veenstra, 2009; Veenstra and Patterson, 2015; Chiu et al.,
2015). In a descriptive analysis of the JCUSH, Lasser et al. (2006)
found that only in the U.S. are non-whites more likely to have
self-perceived unmet medical needs, to need medicines but not be
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able to afford them, and to be less likely to rate their health care as
excellent. In subsequent analyses adjusted for known covariates,
Siddiqi and Nguyen (2009) found that racial inequalities in health
between whites and non-whites are smaller in Canada than in the
United States. In fact, their results suggest the virtual absence of
such inequalities in Canada (Siddiqi and Nguyen, 2010). The
narrative constructed from the available evidence therefore in-
dicates that, at the very least, Canada maintains narrower racial
health inequalities than the United States (Siddiqi et al., 2013, 2016;
Hertzman and Siddiqi, 2008).

The implication of this finding is rather provocative: that the
link between race and health is context-dependent and, thus,
modifiable by social action. This conclusion is reinforced by the
larger body of cross-national comparative work, which has
described, since the early 1980s, a sustained two-year advantage in
life expectancy for Canada compared to the United States (Siddiqi
and Hertzman, 2007). The explanation for the Canadian popula-
tion health advantage has been attributed to differences across
these two societies in the systematic provision of resources and
opportunities for health. It is suggested that, compared to the
United States, in Canada, lower levels of income inequality, higher
levels of social spending, higher levels of social cohesion, and the
universality of programs and services all converge to promote
better population health outcomes, even among individuals situ-
ated within the lowest socioeconomic strata (Siddiqi and Nguyen,
2010; Siddiqi and Hertzman, 2007; Siddiqi et al., 2009, 2012).

While these findings are supported by a compelling theoretical
framework that links greater and more equitable resource provi-
sion to improved population health outcomes and reduced health
inequalities, the data upon which the extant evidence has been
based is limited. Relatively small sample sizes and low response
rates in the JCUSH have weakened the power of statistical analyses
and made it difficult to parse out finer racial categories than
“white” and “non-white”, particularly by virtue of restrictions
imposed on the Canadian sample. Furthermore, the survey itself
consists of only a single wave of data (Siddiqi and Nguyen, 2010).

More recently, studies have emerged which draw on the Cana-
dian Community Health Survey (CCHS), the largest national survey
of health in Canada. Veenstra (2009) used 2003 CCHS data to
examine racial health inequalities in diabetes, hypertension, and
self-rated health. This study found that aboriginals had the highest
risk for diabetes and fair/poor self-rated health. Veenstra and
Patterson (2015) then used several waves of data from the CCHS
to examine health inequalities between blacks and whites and
found Canadian blacks to be more likely than their white coun-
terparts to report diabetes and hypertension. Chiu et al. (2015) also
used several waves of the CCHS and found that South Asian men
showed the greatest worsening of cardiovascular risk factor profiles
over time, followed by black men and women.

Collectively, these findings suggest that the conclusions of
earlier studies should be revisitede that there may indeed be racial
inequalities in health in Canada, but that these inequalities may
affect different groups and follow different patterns in Canada and
the United States. Because none of these studies compared in-
equalities in Canada and the United States, this proposition remains
untested.

In the current study, we use the most comprehensive data
available thus far to understand how and why racial health in-
equalities vary between the United States and Canada. This study
adds to the existing literature by: (a) using data collected over a
ten-year period e the largest period available for comparison, (b)
including a broader range of racial categories than has previously
been examined, and (c) explicitly comparing the United States and
Canada to understand whether racial inequalities in health are
modified by societal conditions.
2. Methods

2.1. Study design and samples

For the United States, data were obtained from the National
Health Interview Survey (NHIS) using cycles from 2000 to 2010. The
NHIS is a cross-sectional household interview survey conducted
annually by the Centers for Disease Control and Prevention (CDC)
(Centers for Disease CaP, 2012). The sampling frame consisted of
the entire non-institutionalized civilian population residing in the
U.S., excluding those on active military duty or incarcerated
(Centers for Disease CaP, 2012).

For Canada, data were obtained using the same cycles
(2000e2010) of the Canadian Community Health Survey (CCHS).
Conducted by Statistics Canada, the CCHS is a multi-year cross-
sectional household survey that, prior to 2007, collected data every
two years (Canada, 2008). The sampling frame consisted of all
household residents aged 12 years and older covering 98% of the
Canadian population. Those excluded from the survey included
persons living on Indian Reserves or Crown land, institutionalized
persons, full-time members of the Canadian Forces, and residents
of certain remote regions (Canada, 2008).

2.2. Data variables

The main exposure variable used in this study is race. By race,
we are referring not to a reified category of biological difference,
but rather a social construct used to capture the experience of race
relations rooted in broader structures of racial oppression and
domination (Braun, 2002). Accordingly, we adopt the perspective
that racial inequalities in health are biological expressions of racism
and not of racial difference (Krieger, 2000a,b).

In the U.S. sample, racial categories were constructed from an
NHIS question in which respondents were asked to identify with
one or more of the following categories: white, black or African
American, Hispanic or Latino, Indian (American), Alaska Native,
native Hawaiian, Guamanian, Samoan, other Pacific Islander, Asian
Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, or other
Asian. From these questions, race was categorized as white, black,
aboriginal, Hispanic, and Asian. Analogous categories were formed
with the Canadian sample. Race was identified from two CCHS
questions: one in which respondents were asked, “People living in
Canada come from many different cultural and racial backgrounds.
Are you:White, Chinese, South Asian (e.g., East Indian, Pakistani, Sri
Lankan), Black, Filipino, Latin American, Southeast Asian (e.g.,
Cambodian, Indonesian, Laotian, Vietnamese), Arab, West Asian
(e.g., Afghan, Iranian), Japanese, Korean, or other?” and, another
question in which they were asked “Are you an Aboriginal person,
that is, First Nations (Status or Non-status), M�etis or Inuk (Inuit)?”
Since identifying as Hispanic was not asked as a separate question
apart from race in the Canadian data as it was in the U.S. data, those
who identified as both white or black and Hispanic in the U.S. data
(<10% of the sample) were considered to be Hispanic only. There-
fore, both black and white categories in this study comprise of non-
Hispanic whites and non-Hispanic blacks. Those who identified as
multiple race, were excluded from the analysis (<1% in both
countries).

A variety of health outcomes were examined. A dichotomous
variable was created to reflect whether respondents ever had been
diagnosed with one or more of the following chronic conditions:
heart disease, hypertension, asthma or emphysema, arthritis, and/
or cancer. Obesity (as measured by body mass index) was also
examined. Respondents with a BMI>30 kg/m2 were considered
obese. Self-rated health was assessed based on the question: “In
general, would you say your health is: excellent, very good, good,
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fair, or poor?” It was then dichotomized to: “good” self-rated health
(good, very good, or excellent) and “poor” self-rated health (poor or
fair). Finally, behavioural risk factors were considered, including
type of cigarette smoker (current or former versus never) and type
of alcohol drinker (heavy versus not).

Covariates included as sources of confounding and/or effect
modification were: sex, age, immigrant status (born in the United
States/Canada or foreign-born), health insurance (U.S. sample only),
education (less than secondary/secondary/some post secondary/
post secondary graduate), employment status (had a current job or
not) and family income.

2.3. Analysis

Due to administrative limitations, data for NHIS and CCHS could
not be merged to directly test cross-national differences and
instead were analyzed separately and compared through visual
inspection. The weighted prevalence of health outcomes was
calculated for each racial group within and across countries. Dif-
ferences in prevalence were also calculated for each race compared
to whites in order to make comparisons of absolute inequality
across racial groups and countries. Using multiple logistic regres-
sion models, unadjusted and adjusted odds ratios were estimated
as relative measures to examine the associations between racial
identity and each health outcome independently. These models
progressively adjusted for potential explanatory variables. Model 1
estimated the unadjusted (crude) association between race and
each health outcome. Model 2 adjusted for demographic cova-
riates: age, sex, immigrant status and health insurance (for the U.S.
sample only). Model 3 additionally controlled for the influence of
socioeconomic resources: education, employment and family in-
come. Finally, Model 4 adjusted for the role of behavioural risk
factors (i.e., smoking and drinking) in determining inequalities in
chronic conditions and self-rated health. Using SAS 9.3 (SAS Insti-
tute, Cary NC) all analyses applied the appropriate sample weights
to obtain representative estimates, and bootstrapping techniques
to produce correct standard errors and statistical tests. The weights
provided by the CDC and Statistics Canada for the NHIS and CCHS,
respectively, correspond to the number of persons in the entire
population that are represented by each respondent, and were
corrected for total nonresponse both at the household and person
level. Whites were used as the reference group in all models and
statistical significance at the 0.05 level or less was used to test for
health differences.

3. Results

The weighted sample for the United States contained
162,271,885 working adults. This consisted of 70.6% white, 12.3%
black, 0.7% aboriginal, 13.7% Hispanic, and 2.7% Asian. Theweighted
sample for Canada contained 19,906,131 working-age adults (ages
18e65). This consisted of 84.2% white, 2.0% black, 1.8% aboriginal,
1.0% Hispanic, and 11% Asian respondents.

3.1. Demographic and socioeconomic characteristics

Table 1 and Table 2 display the socio-demographic character-
istics and health outcomes of respondents in the U.S. and Canadian
samples stratified by race. In Canada, the proportion of blacks
(78%), Hispanics (90%) and Asians (86%) were foreign-born
compared with the proportions of Hispanics (58%) and Asians
(80%) being foreign-born in the United States. Education patterns
also diverged between countries with lower education levels
observed in the U.S. when compared to Canada. Employment was
similar in both countries with 70e80% of each racial group being
employed. In Canada, the largest proportion of each racial group
earned greater than $75,000 (57% of Whites, 44% of blacks, 50% of
Aboriginals, 45% of Hispanics, 51% of Asians). In contrast, over half
of blacks (53%), aboriginals (56%) and Hispanics (51%) earned less
than $34,999 in the United States.

3.2. Prevalence of chronic conditions, self-rated health and
behavioural risk factors

Tables 1 and 2 show that in both the U.S and Canada, aboriginals
had the highest prevalence of most chronic conditions (heart dis-
ease, hypertension, asthma, arthritis, and obesity), poor self-rated
health, and being a current/former smoker across all racial groups
in their respective countries. However, for aboriginals in the U.S.,
the prevalence was higher for each condition when compared to
aboriginals in Canada. Across all racial groups, current or former
drinking was highest for Aboriginals in Canada (17%) but forWhites
in the U.S. (18%). Whites also had the highest prevalence of cancer
in the U.S. (6%), when compared to all other racial groups in both
countries.

3.3. Cross-national comparison of chronic conditions

3.3.1. Absolute measures of inequality
Tables 1 and 2 demonstrate that for arthritis, significant Asian-

white (11.6%, p ¼ 0.02) and Hispanic-white (9.6%, p ¼ 0.05) differ-
ences were found in the U.S. only (Table 1). In the U.S., statistically
significant aboriginal-white inequalities were found in obesity
(14.5%, p ¼ 0.03) (Table 1). Significant differences in obesity prev-
alence between Asians and whites were also found in Canada (9.9%,
p ¼ 0.04) (Table 2), but a larger difference existed between these
groups in the U.S. (15.8%, p ¼ 0.003) (Table 1).

3.4. Relative measures of inequality

Table 3 demonstrates that both in the U.S. and Canada, when
compared with whites, aboriginals had the highest unadjusted
odds of heart disease (U.S: OR ¼ 1.82, 95% CI ¼ 1.80, 1.83; Canada:
OR ¼ 1.33, 95% CI ¼ 1.30, 1.35), hypertension (U.S: OR ¼ 1.57 95%
CI ¼ 1.56, 1.58; Canada: OR ¼ 1.27, 95% CI ¼ 1.26, 1.28), asthma/
emphysema (U.S: OR ¼ 1.31, 95% CI ¼ 1.30, 1.32; Canada: OR ¼ 1.29,
95% CI¼ 1.28, 1.30) and arthritis (U.S: OR¼ 1.28, 95% CI¼ 1.27, 1.29;
Canada: OR ¼ 1.23, 95% CI ¼ 1.22, 1.24). The odds of cancer were
only higher for aboriginals in Canada (OR¼ 1.10, 95% CI¼ 1.07,1.14);
in contrast, each race in the US experienced decreased odds of
cancer when compared to Whites. In the US, the odds of obesity
were greater for blacks (OR¼ 1.68 (1.67, 1.69), Hispanics (OR¼ 1.20,
95% CI ¼ 1.19, 1.21) and close to double for aboriginals (OR ¼ 1.98,
95% CI ¼ 1.97, 1.99) relative to whites. In Canada, when compared
with whites, the odds of obesity were greater for aboriginals
(OR¼ 1.65, 95% CI¼ 1.64, 1.66), not significantly different for blacks
and Hispanics, and protective for Asians.

3.5. Cross-national comparison of self-rated health

3.5.1. Absolute measures of inequality
Only in the U.S., were significant aboriginal-white inequalities

observed for poor self-rated health (10.6%, p ¼ 0.03) (Table 1).

3.6. Relative measures of inequality

In the U.S., blacks and Hispanics had 80% (OR ¼ 1.80, 95%
CI ¼ 1.79, 1.81) and 29% (OR ¼ 1.29, 95% CI ¼ 1.28, 1.30) higher odds
respectively, and aboriginals close to two-and-a-half greater odds
(OR ¼ 2.45, 95% CI ¼ 2.44, 2.46) of poor self-rated health when



Table 1
Weighted proportion (%) of Americans’ socio-demographic characteristics and health outcomes by race, persons aged 18e65 years, National Health Interview Survey
2000e2010, N ¼ 162,271,885.

White
N ¼ 114,493,789

Black
N ¼ 19,988,822

Difference
(Black e

White)

Aboriginal
N ¼ 1,172,137

Difference
(Aboriginal e
White)

Hispanic
N ¼ 22,302,892

Difference
(Hispanic e

White)

Asian
N ¼ 4,314,245

Difference
(Asian e

White)

Weighted % Weighted % % (P-value) Weighted % % (P-value) Weighted % % (P-value) Weighted % % (P-value)

Sex
Female 50.1 54.8 e 50.6 e 48.5 e 50.0 e

Age
18e24 14.2 18.1 17.9 19.5 13.0
25e44 42.6 46.5 41.9 53.2 52.9
45e65 43.2 35.3 e 40.1 e 27.3 e 34.0 e

Immigration status
Yes 4.5 10.7 e 4.9 e 58.2 e 81.2 e

Health insurance
No 14.2 23.1 e 36.6 e 40.8 e 15.0 e

Education
Less than
secondary

1.7 2.3 3.8 20.2 2.7

Secondary 36.0 47.6 52.1 45.6 17.4
Some post-
secondary

21.2 23.7 21.5 16.1 15.0

Post-
secondary
graduate

41.1 26.4 e 22.6 e 18.0 e 64.8 e

Employment status
Had job 80.2 74.1 68.7 73.8 76.9
No job 19.8 25.9 e 31.3 e 26.2 e 23.1 e

Family income
<$34,999 33.0 53.3 55.9 50.5 30.6
$35,000
e74,999

44.1 36.5 33.5 38.3 37.6

>$75,000 22.9 10.2 e 10.6 e 11.2 e 31.8 e

Heart disease
Yes 2.4 2.2 �0.2 (0.92) 4.3 1.9 (0.46) 1.5 �0.9 (0.64) 1.3 �1.1 (0.56)

Hypertension
Yes 20.6 28.2 7.6 (0.21) 29.0 8.4 (0.17) 15.4 �5.2 (0.34) 14.8 �5.8 (0.28)

Asthma/emphysema
Yes 17.4 17.0 �0.4 (0.94) 23.1 5.7 (0.31) 11.4 �6.0 (0.23) 9.9 �7.5 (0.12)

Arthritis
Yes 18.9 15.9 �3.0 (0.57) 22.9 4.0 (0.49) 9.3 �9.6 (0.05) 7.3 �11.6 (0.02)

Cancer
Yes 5.9 2.5 �3.4 (0.23) 4.7 �1.2 (0.70) 1.8 �4.1 (0.13) 1.1 �4.8 (0.06)

Obese
Yes 24.2 35.0 10.8 (0.09) 38.7 14.5 (0.03) 27.8 3.6 (0.56) 8.4 �15.8 (0.003)

Poor self-rated health
Yes 9.0 15.2 6.2 (0.18) 19.6 10.6 (0.03) 11.3 2.3 (0.59) 4.7 �4.3 (0.23)

Smoking status
Current or
former

46.9 34.5 �12.4 (0.08) 58.8 11.9 (0.09) 28.8 �18.1 (0.01) 19.1 �27.8 (<0.01)

Alcohol status
Heavy 18.4 2.1 �16.3 (<0.01) 0.2 �18.2 (<0.01) 2.4 �16.0 (<0.01) 0.3 �18.1 (<0.001)

*Bolded absolute differences are statistically significant p < 0.05.
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compared with whites. Likewise, unadjusted odds of poor self-
rated health were almost two times greater (OR ¼ 1.91, 95%
CI ¼ 1.89, 1.93) for aboriginals in Canada (Table 3). However, for all
other races, the odds of poor self-rated health were similar when
compared with whites.

3.7. Cross-national comparison of behavioural risk factors

3.7.1. Absolute measures of inequality
Tables 1 and 2 show that when compared towhites, a significant

difference in smoking prevalence was found in both countries for
Hispanics (US: 18.1%, p ¼ 0.01; Canada: 18%, p ¼ 0.01) and Asians
(US: 27.8%, p < 0.01; Canada: 36.3%, p < 0.01). A significant black-
white inequality in smoking (33%, p < 0.01) was only observed in
Canada (Table 2). In the U.S., absolute differences in drinking be-
tween each group and whites were higher than observed in Canada
(Table 1).
3.8. Relative measures of inequality

For aboriginals, the odds of being a current or former smoker
were increased by 62% (OR ¼ 1.62, 95% CI ¼ 1.61, 1.63) in the U.S.,
and 57% (OR ¼ 1.57, 95% CI ¼ 1.56, 1.58) in Canada. All other racial
groups had decreased odds of being a smoker when compared to
Whites. In both countries, the odds of drinking were reduced for
every racial group when compared to Whites.

3.9. Role of explanatory variables

After controlling for age, sex, immigrant status, health insurance
(for the U.S. sample), education, employment, family income, and
being a smoker and/or drinker (Table 4), some of the observed
racial inequalities in health were mitigated while others were not.
For example, in the U.S., the odds of several health outcomes (heart
disease, hypertension, arthritis) for aboriginals decreased after



Table 2
Weighted proportion (%) of Canadians’ socio-demographic characteristics and health outcomes by race, persons aged 18e65 years, Canadian Community Health Survey
2000e2010, N ¼ 19,906,131.

White
N ¼ 16,766,280

Black
N ¼ 398,898

Difference
(Black e White)

Aboriginal
N ¼ 362,816

Difference
(Aboriginal e
White)

Hispanic
N ¼ 208,492

Difference
(Hispanic e

White)

Asian
N ¼ 2,169,645

Difference
(Asian e White)

Weighted % Weighted % % (P-value) Weighted % % (P-value) Weighted % % (P-value) Weighted % % (P-value)

Sex
Female 50.1 48.9 e 50.6 e 49.6 e 51.0 e

Age
18e24 13.7 20.2 21.1 17.9 17.3
25e44 42.9 48.9 47.1 55.2 51.5
45e65 43.4 30.9 e 31.8 e 26.9 e 31.3 e

Immigration status
Yes 10.8 77.6 e 2.2 e 89.8 e 85.7 e

Education
Less than
secondary

12.7 13.0 25.3 11.5 10.0

Secondary 17.9 16.1 18.0 21.4 16.0
Some post-
secondary

9.4 13.4 12.7 9.3 9.6

Post-
secondary
graduate

60.0 57.5 e 44.0 e 57.8 e 64.4 e

Employment status
Had job 79.1 76.7 72.5 71.7 73.3
No job 20.9 23.3 e 27.5 e 28.3 e 26.7 e

Family income
<$34,999 13.6 26.8 23.9 25.6 18.3
$35,000
e74,999

29.3 29.4 26.6 29.7 30.2

>$75,000 57.1 43.8 e 49.5 e 44.8 e 51.4 e

Heart disease
Yes 2.9 1.2 �1.7 (0.40) 3.8 0.9 (0.72) 0.8 �2.1 (0.27) 1.7 �1.2 (0.57)

Hypertension
Yes 11.9 14.6 2.7 (0.57) 11.5 �0.4 (0.93) 8.2 �3.7 (0.38) 9.1 �2.8 (0.52)

Asthma/emphysema
Yes 11.2 7.8 �3.4 (0.41) 16.2 5.0 (0.30) 6.6 �4.6 (0.25) 5.7 �5.5 (0.16)

Arthritis
Yes 13.8 9.0 �4.8 (0.29) 16.5 2.7 (0.59) 7.7 �6.1 (0.16) 5.9 �7.9 (0.06)

Cancer
Yes 1.1 0.4 �0.7 (0.57) 1.2 0.1 (0.94) 0.1 �1.0 (0.36) 0.5 �0.6 (0.63)

Obese
Yes 19.7 20.4 0.7 (0.90) 28.8 9.1 (0.13) 18.1 �1.6 (0.77) 9.8 �9.9 (0.04)

Poor self-rated health
Yes 9.2 9.5 0.3 (0.94) 16.2 7.0 (0.14) 9.9 0.7 (0.87) 9.0 �0.2 (0.96)

Smoking status
Current or
former

69.7 36.7 �33.0 (<0.001) 78.3 8.6 (0.17) 51.7 �18.0 (0.01) 33.4 �36.3 (<0.01)

Alcohol Status
Heavy 12.6 4.3 �8.3 (0.03) 16.8 4.2 (0.40) 5.8 �6.8 (0.10) 3.0 �9.6 (0.01)

*Bolded absolute differences are statistically significant p < 0.05.

Table 3
The unadjusted odds of experiencing health outcomes by race in the United States (NHIS) and Canada (CCHS), persons aged 18e65 years, (2000e2010).

Health outcomes American (N ¼ 162,271,885) Canadian (N ¼ 19,906,131)

Black Aboriginal Hispanic Asian Black Aboriginal Hispanic Asian

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Chronic conditions
Heart disease 0.89 (0.88, 0.90) 1.82 (1.80, 1.83) 0.60 (0.59, 0.61) 0.53 (0.52, 0.54) 0.39 (0.38, 0.40) 1.33 (1.30, 1.35) 0.26 (0.25, 0.27) 0.58 (0.59, 0.60)
Hypertension 1.52 (1.51, 1.53) 1.56 (1.57, 1.58) 0.70 (0.69, 0.71) 0.67 (0.66, 0.68) 1.27 (1.26, 1.28) 0.96 (0.95, 0.97) 0.66 (0.65, 0.67) 0.74 (0.73, 0.75)
Asthma/emphysema 1.05 (1.04, 1.06) 1.31 (1.30, 1.32) 0.70 (0.69, 0.71) 0.66 (0.65, 0.67) 0.75 (0.74, 0.76) 1.29 (1.28, 1.30) 0.59 (0.58, 0.60) 0.55 (0.54, 0.56)
Arthritis 0.82 (0.81, 0.83) 1.28 (1.27, 1.29) 0.44 (0.43, 0.45) 0.34 (0.33, 0.35) 0.62 (0.61, 0.63) 1.23 (1.22, 1.24) 0.51 (0.50, 0.52) 0.39 (0.38, 0.40)
Cancer 0.41 (0.40, 0.42) 0.79 (0.78, 0.80) 0.29 (0.28, 0.30) 0.18 (0.17, 0.19) 0.38 (0.36, 0.40) 1.10 (1.07, 1.14) 0.10 (0.09, 0.11) 0.43 (0.42, 0.44)
Obese 1.68 (1.67, 1.69) 1.98 (1.97, 1.99) 1.20 (1.19, 1.22) 0.29 (0.28, 0.30) 1.04 (1.03, 1.05) 1.65 (1.64, 1.66) 0.90 (0.89, 0.91) 0.44 (0.43, 0.45)

Indicators of health status
Poor self-rated health 1.80 (1.79, 1.81) 2.45 (2.44, 2.46) 1.29 (1.28, 1.30) 0.51 (0.50, 0.52) 1.05 (1.04, 1.06) 1.91 (1.89, 1.93) 1.08 (1.07, 1.10) 0.98 (0.97, 0.99)

Behavioural risk factors
Smoker, current or former 0.60 (0.59, 0.61) 1.62 (1.61, 1.63) 0.46 (0.45, 0.47) 0.27 (0.26, 0.28) 0.25 (0.24, 0.26) 1.57 (1.56, 1.58) 0.46 (0.47, 0.48) 0.22 (0.21, 0.23)
Drinker, heavy 0.59 (0.58, 0.60) 0.82 (0.81, 0.83) 0.59 (0.58, 0.60) 0.32 (0.31, 0.33) 0.64 (0.63, 0.65) 0.55 (0.54, 0.56) 0.89 (0.88, 0.90) 0.53 (0.52, 0.54)

*All results are statistically significant p < 0.05.
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Table 4
The adjusted odds of experiencing health outcomes by race in the United States (NHIS) and Canada (CCHS), persons aged 18e65 years, (2000e2010).

Health outcomes American (N ¼ 162,271,885) Canadian (N ¼ 19.906,131)

Black Aboriginal Hispanic Asian Black Aboriginal Hispanic Asian

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Chronic conditions
Heart disease 0.89 (0.88, 0.90) 1.16 (1.14, 1.18) 0.82 (0.81, 0.83) 1.07 (1.06, 1.08) 0.50 (0.48, 0.51) 1.42 (1.39, 1.44) 0.25 (0.23, 0.26) 0.75 (0.74, 0.76)
Hypertension 1.75 (1.74, 1.76) 1.47 (1.46, 1.48) 1.00 (0.99, 1.01) 1.08 (1.07, 1.09) 1.60 (1.58, 1.62) 1.06 (1.05, 1.08) 0.88 (0.86, 0.89) 0.89 (0.88, 0.90)
Asthma/emphysema 0.98 (0.97, 0.99) 1.37 (1.35, 1.38) 0.99 (0.98, 1.00) 1.23 (1.22, 1.24) 1.03 (1.02, 1.04) 1.07 (1.06, 1.09) 0.91 (0.89, 0.93) 0.82 (0.81, 0.83)
Arthritis 0.81 (0.80, 0.82) 1.25 (1.24, 1.26) 0.71 (0.70, 0.72) 0.56 (0.55, 0.57) 0.76 (0.75, 0.77) 1.38 (1.36, 1.39) 0.62 (0.61, 0.63) 0.46 (0.45, 0.47)
Cancer 0.45 (0.44, 0.46) 0.74 (0.73, 0.75) 0.53 (0.52, 0.54) 0.35 (0.34, 0.36) 0.52 (0.57, 0.59) 1.45 (1.41, 1.50) 0.14 (0.12, 0.16) 0.61 (0.59, 0.62)
Obese 1.60 (1.61, 1.62) 1.73 (1.72, 1.74) 1.49 (1.48, 1.50) 0.41 (0.40, 0.42) 1.27 (1.26, 1.28) 1.58 (1.57, 1.59) 1.11 (1.09, 1.12) 0.51 (0.50, 0.52)

Indicators of health status
Poor self-rated health 1.40 (1.39, 1.41) 1.46 (1.44, 1.48) 1.21 (1.20, 1.22) 0.91 (0.90, 0.92) 1.16 (1.15, 1.18) 1.57 (1.55, 1.58) 1.16 (1.14, 1.18) 1.14 (1.13, 1.15)

Behavioural risk factors
Smoker, current or former 0.52 (0.51, 0.53) 1.24 (1.23, 1.25) 0.47 (0.46, 0.48) 0.49 (0.48, 0.50) 0.31 (0.30, 0.32) 1.55 (1.54, 1.57) 0.62 (0.61, 0.63) 0.29 (0.28, 0.30)
Drinker, heavy 0.68 (0.67, 0.69) 0.88 (0.87, 0.89) 0.77 (0.76, 0.78) 0.42 (0.41, 0.43) 0.62 (0.61, 0.63) 0.59 (0.58, 0.60) 0.87 (0.86, 0.88) 0.52 (0.51, 0.53)

*All results are statistically significant p < 0.05.
All health outcomes and health status adjusted for: Race, age, sex, immigrant status, health insurance, education, employment, family income, smoker, drinker.
Behavioural risk factor of smoker adjusted for: Race, age, sex, immigrant status, health insurance, education, employment, family income, drinker.
Behavioural risk factor of drinker adjusted for: Race, age, sex, immigrant status, health insurance, education, employment, family income, smoker.
Note: Health insurance only controlled for NHIS data; for observations with missing outcome or covariate variables are excluded from the models.
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adjusting for covariates, in particular after adjusting for socioeco-
nomic factors in Model 3 (only final model shown). The odds of
poor self-rated health were mitigated for all races when compared
with whites in the U.S., especially for aboriginals where the odds
declined from 2.5 (OR ¼ 2.45, 95% CI ¼ 2.44, 2.46) times greater to
1.5 (OR ¼ 1.46, 95% CI ¼ 1.44, 1.48) times greater. In contrast, the
odds increased for hypertension (OR ¼ 1.75, 95% CI ¼ 1.74, 1.76) for
blacks, asthma (OR ¼ 1.23, 95% CI ¼ 1.22, 1.24) for Asians, and
obesity (OR ¼ 1.49, 95% CI ¼ 1.48, 1.50) for Hispanics in the United
States (Pearson, 2008).

In Canada, the odds of hypertension, asthma/emphysema,
arthritis, cancer, and obesity decreased for Asians and Hispanics.
Similar results were observed for the odds of asthma, obesity, and
self-rated health for aboriginals, and arthritis and cancer for blacks
in Canada. In contrast, after adjustment, the odds of heart disease
(OR ¼ 1.42, 95% CI ¼ 1.39, 1.44), hypertension (OR ¼ 1.06, 95%
CI ¼ 1.05, 1.08), arthritis (OR ¼ 1.38, 95% CI ¼ 1.36, 1.39) and cancer
(OR ¼ 1.45, 95% CI ¼ 1.41, 1.50) increased for Canadian aboriginals.
Blacks in Canada also had increased odds of hypertension
(OR ¼ 1.60, 95% CI ¼ 1.58, 1.62), asthma (OR ¼ 1.03, 95% CI ¼ 1.02,
1.04) and obesity (OR¼ 1.27, 95% CI¼ 1.26, 1.28). Little to no change
was observed in the odds of being a current or former smoker or
drinker in either country after adjusting for factors.

4. Discussion

This study challenges early comparative research that has found
significant racial health inequalities in the United States but not in
Canada, and is consistent with more recent studies in Canada
(Siddiqi and Nguyen, 2010; Veenstra, 2009; Veenstra and Patterson,
2015; Lasser et al., 2006). Using the largest available nationally
representative surveys from both countries and a longer time span
of data, our study found that racial inequalities exist in both the U.S.
and Canada. What differs across the two countries are the magni-
tude of inequalities and the racial groups affected by them. We
focus our discussion on relative inequalities, since they permit us to
standardize comparisons across countries and racial groups.

Compared towhites in each country, blacks and Hispanics in the
United States had worse relative health compared to their coun-
terparts in Canada. For the most part, Asians had the lowest relative
odds of most adverse health outcomes in both countries. Aborigi-
nals in Canada were found to have comparatively worse relative
differences in health outcomes than aboriginals in the United
States, however, when considering the absolute proportions of
health outcomes, it appears that the larger aboriginal-white health
inequality observed in Canada may be driven by healthier whites
(versus unhealthier aboriginals) in Canada compared to the United
States. Nevertheless, in Canada, the aboriginal health disadvantage
persisted regardless of demographic, socioeconomic, and behav-
ioural covariates, whereas in the U.S., socioeconomic factors
explained some of the relative inequality between aboriginals and
whites.

While many have continued to argue that genetic differences
account for poor health outcomes among aboriginals in Canada
(Adelson, 2005; Greenwood and de Leeuw, 2012; Iwasaki et al.,
2004; Kant et al., 2013), our study, which shows differential
health outcomes among aboriginals in the U.S., adds to the growing
chorus of geneticists and epidemiologists that have provided strong
evidence (e.g., low rates of diabetes in pre-colonial times) (Fee,
2006; Akee, 2010) that debunks a genetic basis for observed
health inequalities. Instead, aboriginal-white disparities are indic-
ative of social and economic conditions that are root causes of
health inequalities. Well-documented historical changes in
aboriginal diets induced by the redirection of land resources for use
as cash crops or industrial development have decreased the di-
versity of food items and increased the use of processed foods high
in starch, fat, and sugar (Kuhnlein et al., 2004; Kuhnlein and
Receveur, 1996; Kelm, 1998). More broadly, limited economic re-
sources and employment opportunities available to aboriginals not
only adversely influence health behaviors, but, perhaps more
fundamentally, create stressors that impose physiological harm on
the body (Iwasaki et al., 2004). The long legacy of colonization
suffered by aboriginal peoples remains a key societal determinant
of health that deserves further empirical examination (Adelson,
2005).

The finding that black-white inequalities aremore evident in the
U.S. than in Canada may be explained partially by the higher pro-
portion of immigrant blacks in Canada e the “healthy immigrant”
effect suggests that recent immigrants are healthier than long-
standing residents. However, it is equally consequential that blacks
in the United States are far more likely to be descendants of an-
cestors who had been exposed to the U.S. system of plantation-
based slavery, widespread government-sanctioned segregation,
and ongoing discrimination and racism (Williams, 1994, 2005;
Jones, 2000; Jasienska, 2009; Siddiqi and Hertzman, 2001).
Indeed, the systematic economic disenfranchisement of Blacks
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continues in present day (Darity, 1986; Hamilton et al., 2015; James
et al., 2006). A large literature also suggests that racial inequalities
are the product not only of economic stressors, but also of the in-
dependent physiological effects of discrimination. Studies suggest
that “small” everyday experiences of discrimination e insults that
do not directly threaten life and limb, often termedmicroagressions
e are associated with major risk factors including increased blood
pressure and cholesterol levels (Krieger, 1990; James et al., 2006;
Williams and Templeton, 2003).

While previous research continues to indicate that racial in-
equalities can in large part be accounted for by racial inequalities in
socioeconomic resources (Pearson, 2008; Hernandez and Blazer,
2006), our study finds this is not broadly generalizable, and var-
ies depending on the racial group, health outcome, and societal
context. For example, before adjustment, aboriginals in the U.S. had
the highest odds of most chronic conditions, and after adjustment,
in particular for education, employment, and family income, these
odds were greatly reduced as expected. In contrast, the adverse
health outcomes seen among aboriginals were not significantly
lower after controlling for these socioeconomic factors in Canada;
in fact, most inequalities increased. Similar patterns were observed
for specific diseases for Canadian blacks and American blacks,
Hispanics and Asians. This is in line with Pearson (2008), and
Geronimus and Thompson (2004), who find a reverse gradient
between SES and health for some racial/ethnic groups.

The findings of this study are not without limitations. First, the
data were self-reported which may have resulted in differential
misclassification, particularly for the chronic conditions. High
levels of undiagnosed disease, or survival bias among some racial
groups may have lead to an underestimation of the racial differ-
ences documented by this study. This may be especially true for the
black-white differences due to the substantially higher rates of
early death from chronic diseases and injuries for blacks compared
to whites, particularly in the U.S (Corti et al., 1999; Ventura et al.,
1996). Second, since there were several covariates included in the
final regression, and some of these variables were broadly catego-
rized with potentially low levels of reliability (i.e., income and ed-
ucation may not fully capture the extent of socioeconomic
differences by race), the results are vulnerable to residual con-
founding and an increased potential for Type I error.” Third,
although the NHIS and CCHS provide information on race and
health outcomes in samples that are purportedly representative of
groups in the United States and Canada, there are nevertheless
important caveats. Certain populations that are known to have high
levels of disease and limited access to health care (e.g., on-reserve
aboriginal populations and those in prison) were not included in
the NHIS or CCHS surveys. For example, aboriginal adults are
overrepresented in admissions to provincial/territorial correctional
services in Canada (Canada Go, 2015). Similarly, in the U.S., non-
Hispanic blacks comprise the largest portion of male inmates un-
der state or federal jurisdiction in 2013 (Carson, 2014). Overall, the
results reported in this study are most likely an underestimation of
the magnitude of intergroup health inequalities present in the
American and Canadian adult population.

Furthermore, due to significant variations in material condi-
tions, and likely also exposure to discrimination (Williams and
Mohammed, 2009), the national averages of racial inequalities in
health reported in this study may hide variations within each
country. In the U.S., neighborhood segregation creates differences
in access to health resources (e.g., job opportunities, availability of
foods, access to safe green spaces, etc.) (Williams and Collins, 2001),
and states differ in the amount of, and how they structure, spending
on health care and various other forms of social welfare e all of
which may generate differences in racial inequalities across the U.S.
In Canada, there is variation in provincial social welfare policies,
which may also contribute to geographic variation in racial health
inequalities across the country.

5. Conclusions

This study has demonstrated that race is a strong predictor of
major sources of morbidity in both the United States and Canada.
However, our findings indicate that the magnitude of racial health
inequalities differs significantly across these two societies.
Furthermore, our findings suggest that the relationship between
race and health varies as a function of the societal context in which
it is situated. It follows from this that the levers to reduce health
inequalities may be found at the societal level, foremost among
which are the social policies that govern the distribution of social
and economic resources within a society and patterns of racial
disadvantage therein (Phelan and Link, 2015; Williams and
Templeton, 2003).
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