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INEQUALITIES IN HYPERTENSION AND DIABETES
IN CANADA: INTERSECTIONS BETWEEN RACIAL
IDENTITY, GENDER, AND INCOME

A growing body of research from the
United States informed by intersectional-
ity theory indicates that racial identity,
gender, and income are often entwined
with one another as determinants of health
in unexpectedly complex ways. Research of
this kind from Canada is scarce, however.
Using data pooled from ten cycles (2001-
2013) of the Canadian Community Health
Survey, we regressed hypertension (HT) and
diabetes (DM) on income in subsamples of
Black women (n = 3,506), White women
(n = 336,341), Black men (n = 2,806) and
White men (n = 271,260). An increase of
one decile in income was associated with
lower odds of hypertension and diabetes
among White men (OR,, = .98, 95% ClI
(.97,.99); OR,, = .93, 95% Cl (.92, .94))
and White women (OR,; = .95, 95% ClI
(.95, .96); OR = .90, 95% Cl (.89, .91)).
In contrast, an increase of one decile in
income was not associated with either
health outcome among Black men (OR,, =
199, 95% CI (.92, 1.06); OR_ = .99, 95%
Cl1 (.91, 1.08)) and strongly associated with
both outcomes among Black women (OR,;
= .86, 95% CI (.80, .92); OR,, = .83, 95%
ClI (.75, .92)). Our findings highlight the
complexity of the unequal distribution of
hypertension and diabetes, which includes
inordinately high risks of both outcomes
for poor Black women and an absence of
associations between income and both
outcomes for Black men in Canada. These
results suggest that an intersectionality
framework can contribute to uncover-

ing health inequalities in Canada. Ethn
Dis.2017;27(4):371-378; doi:10.18865/
ed.27.4.371.
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INTRODUCTION

Hypertension and diabetes are
among the leading causes of mortal-
ity and disability-adjusted life years
globally.! Hypertension and diabetes
rates continue to rise in most West-
ern countries, including Canada.*?
Unfortunately, both of these chronic
conditions are unequally distributed
by socioeconomic status in Canada.*”
Previous research also suggests that
prevalence rates in hypertension and
diabetes are higher among Black Ca-
nadians than White Canadians and
that recent increases in these rates
are particularly steep among Black
Canadian women.*!'* Given the fun-
damental role of income in peoples’
capacity for preventing disease and
promoting good health, investigat-
ing the potentially mediating role
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of income in Black-White inequali-
ties in hypertension and diabetes
has the potential to inform popula-
tion health intervention strategies.
However, while income is strongly
associated with both hypertension
and diabetes in Canada, it does not
appear to explain Black-White dif-

thCSC 11,12,15

ferences in outcomes.

To better conceptualize how racial
identity, gender, and income might
operate together to produce health
inequalities, some researchers have
turned to intersectionality theory,
which contends that structural pro-
cesses aligned with racism, sexism,
and classism produce: 1) unique ex-
periences for the inhabitants of the
complex social locations (eg, wealthy
Black women or poor White wom-
en); and 2) “multiple jeopardies” for
those who are disempowered at mul-
tiple locations generated by these axes
of inequality.'®"” Consistent with this
postulate, American researchers have
found that racial inequalities in self-
rated health are inordinately strong
among wealthy women,'® education-
based inequalities in self-rated health
are particularly weak among Black

? and poor Black women

women,'
experience especially high increases
in body mass index as they age.”* In

other words, racial identity, gender,
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and socioeconomic conditions ap-
pear to be entwined with one another
in quite complex ways as determi-
nants of health in the United States.

Unfortunately, research of this
kind is scarce in Canada. One study
found that, among immigrants in
Ontario, income had a strong protec-
tive effect on diabetes among women
but not among men.*" Another study
examined the three-way interaction
between racial identity, gender, and
income in association with hyper-

The goal of our study was
to further investigate how
racial identity, gender,
and income intersect with
one another in complex
ways to generate health

inequalities in Canada.

tension and reported strong inverse
relationships between income and
likelihood of hypertension for Black
women and White women, an ab-
sence of a relationship between in-
come and hypertension for White
men, and a strong positive relation-
ship between income and likelihood
of hypertension for Black men.*

The goal of our study was to fur-
ther investigate how racial identity,
gender, and income intersect with
one another in complex ways to gen-
erate health inequalities in Canada.
Informed by intersectionality theory
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and the accumulating evidence on the
unequal distribution of hypertension
and diabetes in Canada, this study
compares the nature and strength of
income-based inequalities in hyper-
tension and diabetes in samples of
Black women, White women, Black
men, and White men. To do so, we
examine pooled data from all available
cycles of the largest ongoing Canadian
health-related survey, the Canadian
Community Health Survey (CCHS).

METHODS

Data

The CCHS is a repeated cross-
sectional survey that collects informa-
tion related to health status, health
care utilization, and health determi-
nants for the Canadian population.”
Statistics Canada conducted the
CCHS in 2001, 2003, and 2005 and
annually from 2007. The target pop-
ulations for these surveys are all per-
sons aged >12 years residing in Can-
ada, excluding individuals living on
Indian Reserves and Crown Lands,
institutional residents, fulltime mem-
bers of the Canadian Armed Forces,
and residents of some remote regions.
One person was chosen randomly
from each household to complete the
survey. Response rates for the surveys
ranged from a high of 84.7% in 2001
to a low of 67.0% in 2011. This study
was approved by the Behavioural Re-
search Ethics Board at the Univer-
sity of British Columbia, Canada.

Measures

The two main dependent variables
were self-reported hypertension and
diabetes. Respondents were asked:
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“Have you ever been diagnosed
with high blood pressure?” (Y/N)
and “Do you have diabetes?” (Y/N).

Independent variables were ra-
cial identity (Black / White), gender
(female / male), and income. Black-
White racial identity was obtained
using similar questions over time (in
2001-2010: “People living in Canada
come from many different cultural
and racial backgrounds. Are you...”;
in 2011-2013: “You may belong to
one or more racial or cultural groups
on the following list. Are you...”)
with 12 options including “Black”
and “White.” Income was obtained
by asking “What is your best estimate
of the total income received by all
household members, from all sourc-
es, before taxes and deductions, in the
past 12 months?” We used a derived
variable of income produced by Sta-
tistics Canada to represent household
income adjusted for household size in
decile (1-10) form. Missing data on
income were imputed by Statistics
Canadafor cycles 2005 and onwards.”

To further examine what might
explain health inequalities at the in-
tersections of racial identity, gender
and income, we explored the me-
diating role of three common be-
havioral risk factors associated with
hypertension and diabetes, namely
overweight/obesity, smoking, and
physical activity. We used derived
variables produced by Statistics
Canada for body mass index (BMI:
<25 normal, 25-29.9, overweight,
obese, >30), current smoking sta-
tus (current smoker, former smoker,
non-smoker), and frequency of lei-
sure-related physical activity (inac-
tive, somewhat active, very active).?

Control variables are survey year



(2001-2013) and the sociodemo-
graphic variables: age (continuous);
age squared (continuous); immigra-
tion status (born in Canada, immi-
grated 0-19 years ago, immigrated
>20 years ago); marital status (mar-
ried or common-law, never married,
divorced, separated or widowed),
and education (high school not
completed, high school completed,
some  post-secondary  education,
post-secondary education completed.

Our preliminary sensitivity analy-
ses indicated that a linear trend for the

income decile variable was appropri-
ate as logarithmic and squared terms
did not produce a better model fit.

Statistical Analyses

We pooled data from ten cycles
of the CCHS (2001, 2003, 2005,
2007, 2008, 2009, 2010, 2011,
2012, and 2013). We only includ-
ed participants who were aged 225
years in order to obtain stable mea-
sures of education and income.

We engaged in a three-stage ana-
lytical process. First, we modeled
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three-way interaction terms between
racial identity, gender, and income
in hierarchically well-ordered logistic
regression models executed on hyper-
tension and diabetes in the full sam-
ple, controlling for survey year, age,
age squared, immigration status, mar-
ital status, and education.” To help
interpret these interaction terms, we
regressed hypertension and diabetes
on income in each of four subgroups
(Black women, Black men, White
women, White men), controlling for
the same sociodemographic variables,

Table 1. Characteristics of the pooled sample, 2001-2013; unweighted data

Black White Missing
Women Men Women Men

Variables n (%) n (%) n (%) n (%) (%)

Total 3,502 2,806 336,341 271,260

Hypertension 839 (24.0) 529 (18.9) 87,605 (26.1) 61,593 (22.8) 2

Diabetes 303 (8.7) 251 (8.9) 24,936 (7.4) 24,300 (9.0) A

Income decile, mean (SD) 3.80 (2.65) 4.50 (2.77) 5.20 (2.87) 5.97 (2.83) 10.2

Age, mean (SD) 45.9 (15.5) 45.0 (14.1) 49.3 (20.7) 53.1(16.2) 0

Immigration status .2
Born in Canada 680 (19.8) 532 (19.2) 300,014 (89.3) 241,846 (89.3)
Immigrated 0-19 years ago 1,368 (39.9) 1,185 (43.0) 5,967 (1.8) 4,997 (1.8)

Immigrated >20 years ago 1,382 (40.3) 1,036 (37.6) 29.877 (8.9) 23.984 (8.9)

Marital status 2
Married or common-law 1,436 (41.1) 1,575 (56.3) 189,286 (56.4) 177,110 (65.4)

Single / never married 1,161 (33.2) 807 (28.8) 42,574 (12.7) 49,743 (18.4)
Divorced, separated or widowed 897 (25.7) 418 (14.9) 103,895 (30.9) 44,044 (16.3)

Education 1.1
High school not completed 503 (14.5) 379 (13.7) 76,042 (22.9) 61,342 (22.9)

High school completed 496 (14.3) 445 (16.1) 60,111 (18.0) 43,064 (16.1)
Some post-secondary education 241 (7.0) 186 (6.7) 18,955 (5.7) 15,490 (5.8)
Post-secondary education completed 2,221 (64.2) 1,754 (63.5) 178,004 (53.4) 148,259 (55.3)

BMI 4.3
< 25 1,410 (44.3) 1,151 (42.2) 157,297 (50.0) 93,139 (35.2)
Overweight, 25-29.9 1,082 (34.0) 1,166 (42.7) 97,644 (30.8) 115,196 (43.5)

Obese, 230 690 (21.7) 414 (15.2) 61,794 (19.5) 56,490 (21.3)

Smoking status 2
Current smoker 321(9.2) 558 (19.9) 70,332 (21.0) 69,066 (25.5)

Former smoker 573 (16.4) 840 (30.0) 147,000 (43.8) 141,244 (52.2)
Never smoked 2,602 (74.4) 1,403 (50.1) 118,353 (35.3) 60,280 (22.3)

Physical activity 2.5
Not active 589 (17.1) 708 (25.7) 69,646 (21.0) 66,635 (25.6)

Somewhat active 715 (20.8) 582 (21.1) 84,429 (25.5) 65,555 (25.2)
Very active 2,136 (62.1) 1,468 (53.2) 177,642 (53.6) 128,441 (49.3)
Data are n (%) unless noted otherwise.
SD, standard deviation; BMI, body mass index
Ethnicity & Disease, Volume 27, Number 4, Autumn 2017 373
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and produced predicted probabilities
of hypertension and diabetes by in-
come decile from these logistic regres-
sion models. Finally, we attempted
to explain the income-related health
inequalities that emerged in the sec-
ond stage by additionally controlling
for BMI, smoking status, and physi-
cal activity in our regression models.

Except for income (10.2%), all
variables had a low amount of missing
variables (mean = 1.1%; maximum =
4.3%). We therefore applied a listwise
deletion approach to missing data. To
account for the complex sampling
design, we applied the master weight
and 500 bootstrap replicate weights
provided by Statistics Canada to our
models, a strategy recommended by
Statistics Canada to produce more
accurate point estimates and stan-
dard errors, respectively. Predicted
probabilities and their Cls were com-
puted using the margins (atmeans)
command in Stata. All statistical
analyses were performed in Stata 13.%

RESULTS

Characteristics of the Sample

The final sample comprised 3,502
Black women, 336,341 White wom-
en, 2,806 Black men, and 271,260
White men. Table 1 presents the
unweighted distributions of study
variables by race and gender. Partici-
pants were aged 54 years average (SD
= 17). The proportions of all partici-
pants who reported being diagnosed
with hypertension and diabetes were
24.7% and 8.1%, respectively. The
mean income decile was 3.80 among
Black women, 5.20 among White
women, 4.50 among Black men,
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Table 2. Associations between income

and self-reported hypertension

Black White
Women Men Women Men
OR 95%ClI OR 95%ClI OR 95%ClI OR 95%ClI
Model 1 86" (.80,.92) .99 (92,1.06) .95* (.95,.96) .98 (.97,.99)
Model 2 870 (.81,.95) .97 (.90,1.04) .97 (.96,.98) .98* (.97,.99)

a. Significant at « = .05.

Odds ratios should be interpreted as the modified odds of being diagnosed with hypertension for an increase

of one decile in household income.
Model 1 controls for survey year, age, age squared, i

mmigration status, marital status and education.

Model 2 additionally controls for body mass index, current smoking and physical activity.

and 5.97 among White men. Dif-
ferences in overweight/obesity (ie,
lower proportion of obesity among
Black men) are consistent with oth-
er prevalence studies in Canada.”

Inequalities in Hypertension
and Diabetes: Intersections
with Racial Identity, Gender,
and Income

Tables 2 and 3 describe associations
between income and the outcomes in
the four subgroups before and after
controlling for behavioral risk factors
(Models 1 and 2, respectively). Point

estimates represent the modified odds
of being diagnosed with hyperten-
sion and diabetes given an increase of
one decile in income. Comparisons
of the odds ratios and the predicted
probabilities’ 95% CI provide a con-
servative test of whether differences in
estimates are statistically significant.

The three-way interaction term
between racial identity, gender, and
income on hypertension in the full
sample was marginally significant (P
= .056). Controlling for sociodemo-
graphic factors, a one-decile increase
in income corresponded to slightly

.25
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Figure 1. Predicted probabilities of being diagnosed with hypertension by income

decile
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Table 3. Associations between income and self-reported diabetes

Black White
Women Men Women Men
OR 95%ClI OR 95%Cl OR 95%ClI OR 95%ClI
Model 1 .83* (.75,.92) .99 (91,1.08) .90* (.89,.91) .93* (.92,.94)
Model 2 .83* (74,.93) .99 (.90,1.08) .91 (.90,.93) .92* (.91,.93)

a. Significant at a = .05.

Odds ratios should be interpreted as the modified odds of being diagnosed with hypertension for an increase

of one decile in household income.

Model 1 controls for survey year, age, age squared, immigration status, marital status and education.
Model 2 additionally controls for body mass index, current smoking and physical activity.

lower odds of being diagnosed with
hypertension among White women
(OR =95, 95% CI .95; .96) and
White men (OR = .98, 95% CI .97;
.99). The results for Black Canadians
were less straightforward. Controlling
for socio-demographic factors, in-
come was not significantly associated
with hypertension among Black men
(OR =.99,95% CI.92; 1.06) but was
strongly associated with hypertension
among Black women (OR = .86, 95%
CI .80; .92). Comparisons of odds ra-
tios from Model 1 to Model 2 in Table
2 indicate that behavioral risk factors

did little to explain these associations.

Figure 1 presents predicted prob-
abilities of being diagnosed with hy-
pertension by income decile with
the other variables in Model 1 held
at their mean values. The predicted
probability of being diagnosed with
hypertension in the lowest income de-
cile was 22.6% (95% ClI, 17.3, 27.8)
for Black women, 15.7% (95% ClI,
15.1, 16.2) for White women, 12.2%
(95% CI, 7.2, 17.1) for Black men,
and 16.3% (95% CI, 15.7, 17.0) for
White men. Predicted probabilities
in the highest income decile were

.08
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Income decile
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Figure 2. Predicted probabilities of being diagnosed with diabetes by income

decile
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7.1% (95% CI, 4.0, 10.2) for Black
women, 10.9% (95% CI, 10.5, 11.3)
for White women, 11.0% (95% CI,
6.1, 15.9) for Black men, and 13.8%
(95% CI, 13.3, 14.3) for White men.
In other words, income was most
strongly related to hypertension in
the sample of Black women, with
poor Black women being inordinately
likely to report this chronic disease.

The three-way interaction term
between racial identity, gender, and
income on diabetes in the full sample
was significant (P=.009). Control-
ling for sociodemographic factors,
income was not significantly associ-
ated with diabetes (OR = .99, 95%
CI (.91, 1.08) among Black men but
was strongly associated with diabe-
tes among Black women (OR = .83,
95% CI .75, .92). Relationships be-
tween income and diabetes were less
strong for White women (OR = .90,
95% CI, .89, .91) and White men
(OR = .93, 95% CI, .92, .94). Com-
parisons of odds ratios from Model 1
to Model 2 in Table 3 indicate that
behavioral risk factors contributed
little to explaining these associations.

Figure 2 presents predicted prob-
abilities of being diagnosed with dia-
betes by income decile, with the oth-
er variables in Model 1 held at their
mean values. The predicted probabil-
ity of being diagnosed with diabetes
in the lowest income decile was 6.7%
(95% CI, 3.8, 9.6) for Black women,
6.0% (95% CI, 5.7, 6.4) for White
women, 3.1% (95% CI, 1.4, 4.7) for
Black men, and 6.4% (95% CI, 6.0,
6.8) for White men. Predicted prob-
abilities in the highest income decile
were 1.3% (95% CI, .2, 2.4) for Black
women, 2.5% (95% CI, 2.3, 2.6) for
White women, 2.8% (95% CI, 1.1,
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4.5) for Black men, and 3.3% (95%
Cl, 3.1, 3.5) for White men. In short,
relationships between income and
diabetes were moderately strong and
in the expected directions for White
women and men, strong and in the
expected direction for Black wom-
en, and nonexistent for Black men.

DiscussioN

Intersectionality theory suggests
that racial identity, gender, and in-
come may be entwined with one
another — and with indicators of
health such as hypertension and dia-
betes — in unexpectedly complicated
ways. To the degree this is true, ex-
amining the distinct effects of racial
identity, gender, and income before
or after controlling for one another
can obscure the true nature of health
inequalities in Canadian society. Our
findings suggest that there are indeed
no singular income effects on hyper-
tension or diabetes: the particulari-
ties of the combinations of identities
reported by Canadians shape their
risks of hypertension and diabetes,
and neither racial identity, gender,
nor income can be isolated from one
another in the patterning of them.

In regard to household income
and likelihood of self-reported hyper-
tension, we found a strong inverse re-
lationship for Black women, a modest
inverse relationship for White wom-
en, a weak inverse relationship for
White men, and no relationship for
Black men. The result for Black men
in particular stands in contrast to an
earlier study that reported a positive
association between income and hy-
pertension in this group.” In regard
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to household income and likelihood
of self-reported diabetes, we found a
strong inverse relationship for Black
women, fairly strong inverse relation-
ships for White women and men,
and no relationship for Black men.

Our results suggest that poor
Black women in Canada experience
a multiplicative jeopardy of hyper-
tension that is higher than expected
given the distinct jeopardies of being
poor, being Black, and being women.
These results are troubling in light

Our findings suggest
that there are indeed no
singular income effects on
hypertension or diabetes:
the particularities of
the combinations of
identities reported by
Canadians shape their
risks of hypertension and
diabetes. ..

of the economic inequalities that
continue to negatively affect Black
Canadians.?*? In our models, BMI,
smoking status, and physical activity
failed to explicate the multiplicative
jeopardy of hypertension experienced
by poor Black Canadian women.
Similar to American trends, it could
be that poor Black women are more
likely than poor White Canadians
and poor Black men to be single par-

ents, have long commutes to work,
work at menial jobs, or lack access to
quality health care.®* For instance,
in the province of Nova Scotia, many
Black Canadians live in rural settings
with a limited health service infra-
structure providing access to preven-
tive measures that mitigate the devel-
opment of health conditions such as
hypertension.***? Enang notes that
a high proportion of Black women
in that province are not able to avail
themselves of preventive health tests
such as Pap smears, breast exams, and
routine physical examinations; this
may be especially true for poor Black
women.* These women may also en-
counter expectations to be strong role
models for their families and others
in the face of everyday racism and/or
may have fewer resources to maintain
resiliency in the face of racism.**!

In regard to the absence of rela-
tionships between income and both
health outcomes for Black Canadian
men, similar results have been noted
in the United States with regard to
diabetes and hypertension among
African Americans and Black Ameri-
cans of Caribbean origin.®*** Rob-
bins and colleagues examined 1,800
Black American participants in the
US National Health and Nutrition
Examination Survey (NHANES III)
and found no significant association
between income and diabetes among
African American men and a strong
association between income and
diabetes among African American
women. They suggested that different
experiences of obesity, stress, and de-
pression could contribute to explain-
ing these gender differences.’** In
Canada, evidence suggests that Black
women and men face a similar burden



of discrimination in everyday life and
the workplace.”” However, it might be
the case that wealthy Black men work
in more predominately White envi-
ronments, which puts them at higher
risk of experiencing unique kinds
of health-damaging discrimination.
That being said, the lack of a meaning-
ful association between income and
hypertension among Black men and
White men suggests that this may be
a male phenomenon more generally.
Further research into the relative vi-
ability of these plausible explanations
for our findings is clearly needed.

LIMITATIONS AND
CONCLUSION

We conclude by noting three key
limitations. First, we acknowledge
that the heuristic value of intersec-
tionality theory in understanding the
complex configurations producing
social inequalities in health reaches
far beyond the three dimensions of
inequality (racial identity, gender, and
income) studied here. Factors such as
disability, sexuality, education, im-
migration status, and region of resi-
dence may also intersect with racial
identity, gender, and/or income to
predict health. Second, although self-
reported hypertension and diabetes
are often treated as valid surrogates
of biometric measures, people with
lower income and education more
frequently underreport them, which
can lead to an underestimate of the
true strength of associations.*®* This
is especially problematic for our study
if the underreporting of hypertension
and diabetes among people of low
socioeconomic standing is itself fur-
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ther patterned by racial identity and
gender. This potential source of er-
ror might perhaps explain the lack of
significant associations found among
Black men in our study. Finally, the
cross-sectional nature of our analy-
sis means that we cannot rule out
reverse causation (ie, that chronic
illness influences income) or unob-
served confounding in regard to the
associations reported in this study.

We welcome future attempts to
more conclusively establish the dif-
ferential causal effects of income on
hypertension and diabetes among
the different groups formed by the
intersection of race and gender.
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