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ABSTRACT
Background: Structural racism and economic marginalization shape dietary patterns in complex ways. Most research

examining race and income inequities discount their interactions in shaping dietary intakes. An intersectional approach

is needed to identify interconnected sources of social inequities and to more precisely locate dietary inequities.

Objectives: We examined whether racial identity and perceived income adequacy independently and jointly shape

dietary quality, defined using the Healthy Eating Index (HEI) 2015, among a large sample of adults in Canada.

Methods: Cross-sectional data from 2540 adults (≥18 years of age) in Canada who participated in the 2019 International

Food Policy Study were analyzed. Multivariable linear regression models were executed to test the independent

associations and interactions between racial identity and perceived income adequacy with HEI-2015 scores. Models

were constructed to examine HEI-2015 total and component scores, adjusting for age, gender, and education.

Results: Perceived income adequacy, but not racial identity, was independently associated with HEI-2015 total scores.

The interaction between racial identity and perceived income adequacy was significantly associated with HEI-2015

scores. Compared to the reference group (individuals identifying as White and reporting income adequacy), those

identifying as Black and reporting income adequacy were associated with lower HEI-2015 scores (β, −7.30; 95% CI,

−13.07 to −1.54) and those identifying as Black and reporting income inadequacy were associated with lower HEI-2015

scores (β, −6.37; 95% CI, −12.13 to −0.60). Individuals who identified as indigenous and reported neither income

adequacy nor inadequacy had lower HEI-2015 scores (β, −8.50; 95% CI, −13.82 to −3.18) compared to the reference

group.

Conclusions: Findings suggest that racial identity and perceived income adequacy jointly shape dietary quality.

Inequities in dietary quality may be missed when intersecting racial identities and socioeconomic positions are not

explicitly investigated. To support healthier dietary patterns, strategies must reduce socioeconomic barriers that impose

dietary constraints on some racialized groups. J Nutr 2022;152:67S–75S.
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Introduction

Poor dietary patterns are a serious public health concern and
a leading risk factor for many chronic, noncommunicable
diseases, including cardiovascular disease, cancer, and diabetes
(1–4). Inequities in nutrition, and other health inequities, are
understood to persistently affect members of marginalized
communities due to the interactions of social, economic, and
environmental circumstances (5). Despite considerable efforts
to improve nutrition among the general population, nutritional
inequities associated with racial and income disparities are a
persistent concern (6–13). In particular, members of racialized
groups (e.g., Black, indigenous) disproportionally experience

inequities in obtaining adequate nutrition compared to individ-
uals who are not racialized (i.e., White) (9, 11, 12). Evidence
strongly indicates differences in health are due to racism, rather
than any underlying biological differences (14). However, the
impacts of racism on nutrition are not equivalent across, or
within, racial groups.

Compared to the general population, Black and indige-
nous peoples in Canada face disproportionally high rates of
food insecurity and chronic diseases (e.g., type 2 diabetes)
(15–18). These discrepancies are understood to be a result
of social, economic, and political disadvantages rooted in
racism and colonialism (16, 17). Although substantial research
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exists to support that health varies by race and socioeconomic
position (19–21), the overlap between race and socioeconomic
position (i.e., racialized individuals are more likely to be in low
socioeconomic positions) interferes with the ability to examine
the degree to which inequities in diet quality are shaped by
economic marginalization (22–24).

Intersectionality theory

Compounding various forms and degrees of racism and
processes of economic marginalization are the intersecting
influences of other systems of power and oppression (e.g.,
ableism, heterosexism) (25–27). Originating in Black feminist
scholarship, intersectionality is a theoretical and analytical tool
that emphasizes assessing individuals’ experiences in the context
of social locations (25, 26). Social locations, as defined by
Lynn Weber (28), are the spaces individuals occupy based
on socially constructed hierarchies and systems of power and
oppression (e.g., racism, capitalism) that are reflected in the
social identities and positions individuals hold (29). When
applied to understanding nutrition inequities, an intersectional
approach highlights the clear need to assess the manner in
which multiple social dimensions interact to influence dietary
inequities (26, 29, 30). As a result, conventional public health
research that simply sums up the effects of multiple dimensions
of marginalization may fail to identify those subgroups at the
greatest risk of poor diet quality (29–33). For these reasons,
an intersectional approach that recognizes and accounts for the
mutual contributions of multiple social identities or positions
is necessary to enhance the precision of our understanding of
dietary inequities (34).

Intersections of race, income, and diet

There is incontrovertible evidence to indicate the power of
social conditions in driving health and nutritional disparities
(35, 36). Indicators related to socioeconomic position, such
as income, intersect with race to influence dietary quality
(9, 31). It is known that insufficient income is associated
with inadequate nutrient intake among many populations and
subgroups (e.g., women, youth) (37, 38). However, with the
exception of a few studies in the United States (9, 39–41), much
of this research has focused on examining dietary adequacy
(e.g., nutrient deficiencies) and has overlooked the intertwined
nature of racial and income disparities in relationship to dietary
quality. Investigating race and income in relation to dietary
quality provides valuable insight into patterns of disparities
across intersections by assessing multiple components of quality
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dietary intakes (9, 42, 43), while potentially enriching our
understanding of the emergence of dietary inequities.

Research and evidence gaps

Within the published literature, much remains to be understood
about the combined influence of race and income in shaping
overall dietary quality. Despite the knowledge that nutrition
inequities are rooted in racial and income disparities (9, 11),
no published research has investigated the combined influence
of race and income on dietary quality in Canada. Nonetheless,
there is a critical need to consider the mutual influence
of racism and economic marginalization in the construction
of dietary inequities. An intersectional approach to studying
dietary inequities is therefore imperative to inform public health
responses that more equitably address dietary inequities.

Objectives and hypotheses

The objective of this study was to apply an intersectional
approach to assess the associations between racial identity
and perceived income adequacy in relation to dietary quality
among a large sample of adults in Canada. To acknowledge the
dynamic construction of social categories, an intercategorical
approach was adopted to assess differences across a range of
intersections shaped by racial identity and income (44). This
approach to intersectionality creates and examines provisional
social categories to permit quantitative comparisons while also
acknowledging the fluid nature of social categorization (44,
45). In the present study, social identities or positions serve as
proxies for social processes, rather than denoting biological or
behavioral attributes of individuals, to better understand dietary
inequities in the contexts of historical and contemporary social
conditions (29). We hypothesized that: 1) identification with
a racialized identity would be associated with poorer dietary
quality; and 2) identification with a racialized identity and low
perceived income adequacy would be associated with poorer
dietary quality.

Methods
Sampling and data collection
This study drew upon data from the International Food Policy Study
(IFPS), an annual cross-sectional study aimed at evaluating dietary
patterns and practices in relation to national and subnational policies
across contexts (46). The IFPS includes samples of adults (≥18 years
of age) residing in Australia, Canada, Mexico, the United Kingdom,
and the United States. For the present study, cross-sectional data from
the 2019 sample of adults living in Canada were used. Participants
were recruited from the Nielsen Consumer Insight Global Panel (46).
Participants who were 18–100 years of age and residing in Canada
were randomly selected and emailed an invitation with a unique
link to complete the online eligibility screener. Quota sampling was
performed to meet quotas for age and sex and to recruit panelists with
lower educational attainment (46). Respondents were remunerated with
monetary or points-based rewards following the panel’s usual incentive
structure, which has been demonstrated to increase response rates and
decrease response bias in underrepresented subgroups in survey research
(46). The study received ethical approval from a University of Waterloo
Research Ethics Committee (ORE # 30829). Further information on the
IFPS is available elsewhere (http://foodpolicystudy.com/).

Following screening, eligible participants were provided with
study information and the opportunity to provide informed consent.
Respondents were directed to the main survey and, upon completion,
were redirected to the 24-hour dietary recall component (46). Dietary
data were collected using the Canadian adaptation of the Automated
Self-Administered 24-Hour Dietary Assessment Tool (ASA24) (47).
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The ASA24 was developed by the National Cancer Institute to enable
self-administered dietary recalls and adapted by Health Canada to
reflect the Canadian food supply (47). Based on an adaptation of the
Automated Multiple-Pass Method (47), respondents were directed to
provide detailed information on their food and beverage intakes from
midnight to midnight the previous day.

In total, this data set contains health and dietary information from
4225 adults living in all 10 Canadian provinces. In total, 2606 (63.5%)
respondents completed the 24-hour dietary recall component. For this
study, respondents with missing data or who reported “don’t know” for
racial identity (n = 62; 1.51%), perceived income adequacy (n = 16;
0.4%), or 1 or more other covariates (n = 18; 0.4%) were removed.
Individuals who indicated a gender identity other than man (including
trans male or trans man) and woman (including trans female or trans
woman) were excluded from the analytic sample (i.e., gender queer or
nonconforming or another identity) because the sample sizes were too
small to enable reliable estimates when these identities were treated
as distinct gender categories in the models (n = 20; 0.5%). The final
analytic sample was comprised of data from 2540 respondents.

Measures

Healthy Eating Index 2015.
Since an index of dietary quality relative to the 2019 Canada’s Food
Guide (48) had not yet been published at the time the analyses were
conducted, the US Healthy Eating Index (HEI) 2015 (49) was used to
characterize dietary quality. The HEI-2015 assesses alignment with the
2015–2020 Dietary Guidelines for Americans (43). This index is made
up of 13 components, 9 that assess adequacy (total fruits, whole fruits,
total vegetables, greens and beans, whole grains, dairy, total protein
foods, seafood and plant proteins, and fatty acids) and 4 that assess
moderation (refined grains, sodium, added sugars, saturated fats) (49).
Scores for the moderation components are reverse scored. Total scores
can range from 0 to 100, with higher scores indicating better alignment
with dietary guidance and, therefore, a higher dietary quality (49).

Estimation of the quantities needed to calculate HEI-2015 scores
was afforded by a linkage between Canadian Nutrient File codes used
in the ASA24 and the USDA’s Food Patterns Equivalents Database
(FPED) 2011–2012 and supplemented with the FPED 2013–2014 (50).
In addition to performing the linkages, the index was adjusted to
conform to food-based dietary recommendations included in the 2007
Canada’s Food Guide (43, 50). The FPED converts foods and beverages
reported in the Food and Nutrient Database for Dietary Studies into 37
components in units consistent with federal Canadian dietary guidance
(43, 50). Person-level scores were calculated using the simple algorithm
available from the National Cancer Institute (51).

Racial identity.
Racial identity was queried using an item that asks respondents “which
race category best describes you?” (52), with response options including
White (European descent), East or Southeast Asian (Chinese, Korean,
Japanese, Taiwanese descent; Filipino, Vietnamese, Cambodian, Thai,
Indonesian, other Southeast Asian descent), South Asian (South Asian
descent; e.g., East Indian, Pakistani, Bangladeshi, Sri Lankan, Indo-
Caribbean), Black (e.g., African, Caribbean, African-Canadian descent),
indigenous (e.g., First Nations, Inuit descent), Latino (e.g., Latin
American, Hispanic descent), Middle Eastern (e.g., Arab, Persian, West
Asian descent; e.g., Afghan, Egyptian, Iranian, Lebanese, Turkish,
Kurdish), another race category [“(please specify): _____],” don’t know,
and refuse to answer. For analysis, responses were collapsed into 1)
Black, 2) indigenous, 3) Latino or Hispanic, 4) Asian (East, South,
Southeast, Middle Eastern), 5) White, and 6) other. This method of
categorization was informed based on the recommended standard for
collecting and reporting race-based data and on previous research in
Canada (53, 54). For all models, the reference group for racial identity
was set to the current dominant racial group in Canada (i.e., White).

Perceived income adequacy.
To assess perceived income adequacy, respondents were asked:
“thinking about your total monthly income, how difficult or easy is

it for you to make ends meet?” Possible response options were very
difficult, difficult, neither easy nor difficult, easy, very easy, don’t know,
or refuse to answer. Based on previous research, the responses for this
variable were collapsed into 3 analytical levels: 1) difficult (very difficult
or difficult); 2) neither easy nor difficult (neither); and 3) easy (easy or
very easy), with easy (adequate) coded as the reference group (55).

Covariates.
Sociodemographic characteristics, including age, gender, and edu-
cational attainment, were included as covariates because of their
established relationships with racial identity and diet quality (35, 36).
All models included self-reported age (continuous) and educational
attainment [high school or less, including collège d’enseignement général
et professionnel (there is no grade 12 in Québec, and this public-school
program provides students in Québec with entry-level postsecondary
education), or postsecondary or above (trades, college, university
degree or above)]. Gender identity, rather than sex, was selected for
inclusion in the model construction because gender is recognized to
be a sociocultural determinant of health, as opposed to biological
sex, and more closely corresponds with our research questions (56).
Respondents were asked to indicate their gender identity (man, woman,
trans male or trans man, trans female or trans woman, gender queer or
nonconforming, or another identity). Individuals identifying as gender
queer or nonconforming or another gender identity were removed from
the analytical data set because the sample sizes were too small to enable
reliable estimates when these gender identities were treated as distinct
gender categories in the models. For gender identity and educational
attainment, the reference groups were the “man”and “postsecondary or
above”categories, respectively. Respondents who selected “don’t know”
or “refuse to answer” for any of the covariate measures were removed
from the analytical data set (n = 27), as noted above.

Statistical analysis
All analyses were conducted using SAS Studio (SAS Institute) (57).
Descriptive analyses were conducted to characterize the sample.
Data were weighted using poststratification weights derived based on
national census estimates for age group, sex, region, and education (46).
Weighted, multivariable linear regressions designed to handle sample
survey data were used to examine the associations between racial
identity and dietary quality. The results of 2 primary regression models
are reported. In the first regression model, the associations between
racial identity, perceived income adequacy, and total HEI-2015 scores
were examined, adjusting for age, gender identity, and educational
attainment. In the second regression model, racial identity and perceived
income adequacy, along with an interaction term (racial identity x
income adequacy) were included to assess their estimated associations
with total HEI-2015 scores, adjusting for the same covariates. “Effect,”
in this paper, is used in relation to the statistical association (58, 59), and
not to infer a causal relationship (60). To test the overall significance of
a variable in the constructed models, F-statistics were assessed. Adjusted
beta coefficients and corresponding confidence limits were used to
identify statistically significant pairwise differences at an α of 0.05. All
reported betas and statistically significant values reflect differences in
HEI-2015 scores when compared to this reference group (individuals
who identified as White and reported an adequate perceived income),
rather than when all groups are compared to each other.

A series of post hoc regression analyses was conducted to test
the associations between the interaction effects of racial identity and
perceived income adequacy and each of the 13 components of the HEI-
2015. Given that measures of dietary quality reflect densities, rather
than absolute amounts, Krebs-Smith et al. (49) recommend assessing
HEI-2015 component scores to interpret low total scores.

Results
Sociodemographic characteristics

Among the weighted analytic sample, over three-quarters (79%)
of respondents identified as White, 13% as Asian, 3% as Black,
2% as indigenous, 1% as Latino or Hispanic, and 2% as
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TABLE 1 Descriptive statistics by racial identity among adults in the 2019 International Food Policy Study (n = 2540)1

White
n = 2002

Asian
n = 332

Black
n = 66

Indigenous
n = 63

Latino or Hispanic
n = 33

Another
n = 44 %

Perceived income adequacy, n (%)
Easy 744 (37.2) 116 (34.9) 20 (30.3) 15 (23.8) 8 (24.2) 11 (25.0) 36
Neither 708 (35.4) 161 (48.5) 22 (33.3) 16 (25.4) 20 (60.6) 17 (38.6) 37.2
Difficult 550 (27.5) 55 (16.6) 24 (36.4) 32 (50.8) 5 (15.5) 16 (36.4) 26.9

Age,2 year 48.2 (15.9) 37.2 (13.5) 34.5 (11.7) 43.2 (17.6) 32.2 (11.7) 49.0 (16.5) —
Gender identity, n (%)

Man 978 (48.9) 177 (53.3) 31 (47.0) 28 (44.4) 16 (50) 12 (27.3) 48.9
Woman 1024 (51.2) 155 (46.7) 35 (53.0) 35 (55.6) 16 (50) 32 (72.7) 51.1

Educational attainment, n (%)
High school or less 999 (49.9) 77 (23.2) 29 (43.9) 40 (63.5) 10 (30.3) 26 (59.1) 46.5
Postsecondary or more 1003 (50.1) 255 (76.8) 37 (56.1) 23 (36.5) 23 (69.7) 18 (40.9) 53.5

1Income adequacy was categorized as easy (very easy or easy), neither easy nor difficult, or difficult (very difficult or difficult). Educational attainment was categorized as high
school or less (high school or less, including collège d’enseignement général et professionnel) or postsecondary or above (trades, college, university degree, or above). Gender
identity was categorized as man (man, trans man) or woman (woman, trans woman).
2Statistics reported are the estimated means and SDs for age.

another racial category (Table 1). There were around one-
third of respondents in each category of perceived income
adequacy (very easy or easy, 36%; neither easy nor difficult,
37%; and very difficult or difficult, 27%). Respondents were
approximately halved by gender identity (man, 49%; woman,
51%), as well as educational level (high school education
or less, 46%; at least some postsecondary education, 54%).
The proportions of subpopulations in the IFPS sample were
slightly higher compared to those in nationally representative
surveys regarding the proportion of participants who identified
as Black (2.0%), with a slightly lower proportion of people
who identified as indigenous (4.7%) and a slightly higher
proportion of those with higher levels of education (e.g., college
or university certificate, 42.7%) (46, 61, 62).

Unitary model

Table 2 presents the β and 95% CI estimates for the weighted
linear regression models. The unitary model, which tested the
main effects only, revealed that perceived income inadequacy,
compared to perceived income adequacy, was associated with
lower HEI-2015 scores (β, −2.39; 95% CI, −4.05 to −0.73).
Identifying as a woman (β, 2.97; 95% CI, 1.69–4.26), having
a postsecondary or higher level of education (β, 2.97; 95% CI,
1.69–4.26), and increasing age (β, 0.13; 95% CI, 0.02–0.18)
were associated with higher HEI-2015 scores. Racial identity
was not independently associated with HEI-2015 scores.

Intersectional model

Table 3 provides the parameter estimates of the interactions
between racial identity and income adequacy in relation to
HEI-2015 scores. The interactions between racial identity and
income adequacy were significantly associated with HEI-2015
scores. Pairwise comparisons revealed 3 significant interactions,
between 1) being Black and having perceived income adequacy
(β, −7.30; 95% CI, −13.07 to −1.54); 2) being Black and
having perceived income inadequacy (β, −6.37; 95% CI,
−12.13 to −0.60); and 3) being indigenous and having neither
adequate nor inadequate perceived income adequacy (β, −8.50;
95% CI, −13.82 to −3.19).

HEI-2015 component analyses

Post hoc HEI-2015 component analyses revealed that respon-
dents identifying as Black and reporting high perceived income
adequacy scored lower for the total fruits, whole fruits, total

dairy, total proteins, and seafood and plant protein components
(see Supplemental Table 1 for estimates). Individuals who
identified as Black and reported the lowest level of perceived
income adequacy scored lower for the total vegetables, whole
fruits, and seafood and plant protein components, compared to
respondents who identified as White and reported the highest
level of perceived income adequacy. Respondents who identified
as indigenous and reported neither adequate or inadequate
perceived income adequacy scored lower on the total vegetables,
whole fruits, seafood and plant proteins, and refined grains
components, compared to respondents who identified as White
and reported the highest level of perceived income adequacy. No
other significant differences were observed for any other HEI-
2015 components.

Discussion

Diet-related diseases are understood to disproportionately
impact members of racialized and socioeconomically disadvan-
taged groups (9), yet the distribution of inequities in diet quality
within highly heterogeneous groups is not well understood
from an epidemiological perspective. To address this critical
knowledge gap, this study sought to examine the independent
and joint associations between racial identity, perceived income
adequacy, and dietary quality among adults in Canada.
Contrasting with prior research, an intersectional approach
was adopted to investigate whether, to what extent, and where
dietary inequities were located across, and within, populations.
Specifically, we attempted to locate dietary inequities at social
intersections shaped by racial and income identities or positions.
We found that racial identity and perceived income adequacy
jointly shaped overall dietary quality. By using an intersectional
approach, we located inequities in overall dietary quality and
component scores within some racialized groups that differed
with respect to perceived income adequacy.

Black identity, perceived income adequacy, and
dietary inequities

Contrary to our initial hypothesis, racial identity was not
independently associated with differences in dietary quality. Our
results, however, did reveal that racial identity and perceived
income adequacy were jointly associated with variations in
dietary quality, particularly lower dietary quality, among some
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TABLE 2 Betas from multivariable linear regression models testing the associations between
racial identity, perceived income adequacy, and total HEI-2015 scores among adults in the 2019
International Food Policy Study (n = 2540)1

Model 1 Model 2
Measure β (95% CI) β (95% CI)

Racial identity
White (ref.) — —
Asian 1.01 (−0.99 to 3.01) − 2.40 (−5.38 to 0.58)
Black − 2.12 (−5.78 to 1.55) − 7.30 (−13.07 to −1.54)
Indigenous − 1.85 (−5.24 to 1.55) − 0.93 (−8.84 to 6.99)
Latino or Hispanic 1.54 (−3.39 to 6.47) 1.28 (−9.54 to 12.10)
Another − 1.16 (−7.02 to 4.70) − 2.40 (−9.40 to 4.59)

Perceived income adequacy
Easy (ref.) — —
Neither − 1.27 (−2.79 to 0.25) − 1.89 (−3.64 to −0.15)
Difficult − 2.39 (−4.05 to −0.73) − 3.49 (−5.35 to −1.63)

Age 0.13 (0.02–0.18) 0.13 (0.09–0.17)
Gender identity

Man (ref.) — —
Woman 2.91 (1.62–4.20) 2.86 (1.59–4.16)

Educational attainment
High school or less (ref.) — —
Postsecondary or more 2.97 (1.69–4.26) 2.91 (1.62–4.20)

Racial identity x perceived income adequacy
Asian, neither — 3.88 (−0.17 to 7.93)
Asian, difficult — 8.35 (3.17–13.53)
Black, neither — 11.57 (3.62–19.51)
Black, difficult — 4.43 (−3.67 to 12.53)
Indigenous, neither — − 5.68 (−15.18 to 3.83)
Indigenous, difficult — 1.63 (−7.59 to 10.85)
Latino or Hispanic, neither — − 1.24 (−11.18 to 13.65)
Latino or Hispanic, difficult — 4.80 (−7.13 to 16.74)
Another, neither — − 1.58 (−13.70 to 10.54)
Another, difficult — 4.80 (−7.13 to 16.74)

1Model 1 adjusted estimates (main effects only) for a 1-point difference in total HEI-2015 scores. Model 2 adjusted estimates (main
and interaction effects) for a 1-point difference in total HEI-2015 scores. In calculating racial identity x perceived income adequacy,
White race and easy perceived income adequacy were used as the references. Gender identity was categorized as man (man, trans
man) or woman (woman, trans woman). HEI, Healthy Eating Index.

racialized groups (i.e., Black, indigenous). These findings pro-
vide support for the conceptual premise that the capacity to use
racial categories to statistically discriminate between and iden-
tify points of dietary inequity is hindered by high within-group
heterogeneity (44). As a general guideline,±5 points on the HEI-
2015 is considered a potentially clinically meaningful difference
in dietary quality scores (49), providing support that the dietary
differences we observed between groups may indicate important
differences in diet quality. The racial differences in the total
vegetables and whole fruits scores that were distinguishable on

the basis of perceived income adequacy, specifically perceived
income inadequacy, are consistent with other studies that
demonstrate diets high in vegetables and fruit tend to be more
expensive (per unit energy) than those higher in fat and sugar
(e.g., highly processed food) (63). It is therefore possible that
the cost of high-quality diets compounds racial inequities to
produce the differences observed, highlighting the potential
multiplicative effects of economic marginalization and racial-
ization in driving dietary inequities among this segment of the
population. Nonetheless, this is likely only a partial explanation.

TABLE 3 Multivariable linear regression estimates for the interaction between racial identity and
perceived income adequacy in relation to total HEI-2015 scores1

Racial identity
Easy

β (95% CI)
Neither easy nor difficult

β (95% CI)
Difficult

β (95% CI)

White (ref) − 1.95 (−3.69 to −0.21) − 3.48 (−5.35 to −1.62)
Asian − 2.40 (−5.38 to 0.58) − 0.41 (−3.38 to 2.56) 2.46 (−1.82 to 6.74)
Black − 7.30 (−13.07 to −1.54) 2.37 (−3.18 to 7.91) − 6.37 (−12.13 to −0.60)
Indigenous 1.28 (−9.54 to 12.10) − 8.50 (−13.82 to −3.18) − 2.79 (−7.50 to 1.93)
Latino or Hispanic 1.28 (−9.54 to 12.10) 0.62 (−5.59 to 6.84) − 5.33 (−17.61 to 6.95)
Another − 2.40 (−9.40 to 4.59) − 5.88 (−15.80 to 4.04) − 1.09 (−10.75 to 8.56)

1Interaction estimates were adjusted for the independent effects of racial identity, perceived income adequacy, age, gender
identity, and educational attainment. HEI, Healthy Eating Index.
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Compared to the reference group, those identifying as Black
and reporting high perceived income adequacy had lower
dietary quality scores, which suggests that income does not
confer the same dietary advantages for all racialized groups. Re-
search has accumulated to provide evidence that the protective
effects associated with a higher socioeconomic position are not
uniform (64–66). In particular, the protective effect associated
with a socioeconomic advantage is diminished among racialized
populations, most profoundly Black populations and, to a
lesser extent, Asian or Latino populations (64, 66). Taken
together, our findings extend previous research suggesting that
perceived income adequacy is associated with fewer dietary
advantages for individuals who identify as Black, in comparison
to individuals who identify as White.

Indigenous identity, perceived income adequacy, and
dietary inequities

In the present study, lower dietary quality scores were observed
among individuals who identified as indigenous and reported
neither perceived income adequacy nor inadequacy. Specifically,
the results demonstrated lower intakes of vegetables and
fruit and higher density of refined grains among individuals
located at this intersection. In Canada, indigenous peoples
reside both on and off reserves (67). Since the data used
do not exclusively or purposefully sample persons residing
on reserves or in other aboriginal settlements, the findings
can be applied to affirm the presence of dietary inequities
impacting indigenous peoples not necessarily living on reserves.
This extends previous research that documents persistent food
insecurity and nutritional disparities impacting First Nations,
Inuit, and Métis communities in Canada (68–70).

The findings from this study also suggest that diets consisting
of relatively low amounts of vegetables and fruits and higher
amounts of refined grains may be a particular issue of
nutritional concern among a segment of indigenous populations
that perceive their incomes as neither adequate nor inadequate.
Previous scholarship has highlighted the detrimental impacts
of colonialism on the consumption of traditional cultural
foods among indigenous peoples (71, 72). As a result of the
increasing reliance on commercial foods, indigenous peoples
are consuming more energy-dense and nutrient-poor foods and
beverages (71), which is potentially reflected in these findings.
It is unclear why only indigenous individuals who perceived
their income as neither adequate nor inadequate reported diets
of lower quality; however, the relatively small sample size of
individuals who identified as indigenous may have hindered
the ability to detect smaller effects among the other perceived
income adequacy groups. Analyzing data from a larger sample
size of individuals who identify as indigenous may help clarify
the findings observed.

Racism, capitalism, and colonialism

The significant interactions between racial identity and per-
ceived income adequacy can be understood in the context of
the relationships between racism, colonialism, and capitalism
(73). As noted above, in this study, racial identity and perceived
income adequacy served as proxies for social processes to
better understand dietary inequities rooted in racism and
economic marginalization. Following this line of reasoning, the
inequities identified at the intersection of racial identity and
perceived income adequacy could be understood to reflect the
complex ways in which racism, capitalism, and colonialism
interact to shape dietary inequities (74, 75). This is in line
with previous scholarship that identifies the ways in which

capitalist ideals (e.g., market economy, privatization) have been
leveraged to marginalize racialized individuals, particularly
African Americans and other Black populations (73). The
effects of racial capitalism on individuals racialized as Black
are pervasive (73) and are likely reflected in the dietary
inequities observed among individuals who identified as Black
and reported inadequate incomes.

Nevertheless, Black individuals who perceived their incomes
as adequate also had a poorer diet quality than White
individuals who perceived their incomes as adequate, suggesting
that racism may have particularly negative consequences for
dietary quality regardless of the material advantages conferred
by a higher income. Further, under colonial agendas, capitalist
ideologies have been used to legitimize the ongoing social,
political, and economic exploitation of indigenous peoples (73).
It has been well documented that food insecurity (an indicator
of dietary inequities) disproportionately affects indigenous
peoples, and research has highlighted that colonial and capi-
talist practices (e.g., environmental degradation) detrimentally
influence various components of indigenous food systems (71,
76–78). The results from this study suggest that economic
marginalization may be 1 of several pathways contributing to
dietary inequities fueled by racism, colonialism, and capitalism;
however, the influences of other interconnected mechanisms
through which racism operates, such as psychosocial and
biobehavioral pathways (79–83), must not be overlooked. In
addition to race and income, place has been demonstrated to
be critical in shaping dietary inequities (79). Further research
in this domain is needed to identify characteristics of the food
environment that are intertwined with systems of racial and
economic marginalization in driving dietary inequities.

Strengths and limitations

Corroborating other scholarship (9, 39–41), this study suggests
that racial identity and perceived income adequacy are jointly
associated with dietary inequities in Canada. Structural and
systemic changes will be essential to reduce dietary inequities
among Black and indigenous populations in Canada who are
experiencing socioeconomic disadvantages. However, perceived
income adequacy does not fully explain racial inequities, and
there remains a need to consider the intersectional complexity
that underlies dietary inequities. The intersectional approach
adopted here was useful in identifying and more precisely
locating dietary inequities (29, 30, 44). By analyzing data
from a relatively large sample and leveraging comprehensive,
24-hour recall dietary data, we were able to study both
overall dietary quality and individual components emphasized
in dietary guidance. We used a single recall, which is appropriate
when assessing mean intakes. The estimation of person-level
HEI-2015 scores based on a single recall is not ideal but is the
method available for generating scores for regression models
(51).

Nonetheless, we were reliant on self-reported data, including
the dietary recall component (84, 85). All self-reported dietary
intake data are prone to systematic measurement error (86).
Previous research has identified several contributors to this
systematic error, including social desirability and errors in recall
(87–90). To combat social desirability, the IFPS utilized an
online survey design to provide respondents greater anonymity
for sensitive topics as compared to in-person and phone surveys
(89, 91, 92). Nevertheless, errors related to measurement
performance across subgroups may result in biased estimates.
Specific to the contexts of this study, the measure used to assess
dietary quality also has limitations related to differences in
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eating patterns that are related to custom and culture (e.g.,
traditional eating patterns, dietary restrictions). The limited
consideration of custom and culture in the Dietary Guidelines
for Americans 2015–2020 (upon which the HEI-2015 is based)
reflects 1 of many areas for researchers to directly target in
efforts to decenter Whiteness in public health nutrition.

The sample is not nationally representative and therefore
does not reflect the racial, income, and educational character-
istics of the larger population residing in Canada. Although
sampling weights for age group, sex, and region were applied to
improve representation, sampling weights for race and income
were not available. Furthermore, the low population rates of
various racialized groups inhibited more granular analyses of
within-group differences shaped by ethnic identity and other
social identities (e.g., gender identity). The low sample sizes
of individuals identifying with a racialized identity, especially
Black, indigenous, and Latino or Hispanic identities, suggest
the models may be inadequately powered to detect smaller
differences in dietary quality located at these intersections.
Future research should oversample the population groups often
underrepresented in survey research.

Conclusion

The findings from this study suggest that racial identity and
perceived income adequacy jointly shape dietary quality. While
preliminary, the findings from this study locate inequities in
dietary intakes among segments of the population identifying as
Black and indigenous, in conjunction with segments reporting
perceived adequacy of income. Public health strategies aimed at
ameliorating dietary inequities must address the structural and
systemic barriers that marginalize some members of racialized
and socioeconomically disadvantaged groups, while not over-
looking racial disparities that persist even among individuals
who are not necessarily socioeconomically disadvantaged.
Although this study provides insight into dietary quality in the
contexts of racism and economic marginalization, there are
a confluence of factors, beyond the scope of this study, that
warrant consideration when interpreting the findings. Further
research is required to better understand the complex ways
in which social identities and positions shape dietary quality
and to clarify the mechanisms underlying these associations
and identify potential policy interventions to address them. It
will also be important to consider the complexity introduced
when considering the additional intersecting influences of
social dimensions, such as nativity, cultural acculturation, and
educational attainment, in shaping dietary patterns. By studying
dietary inequities with an intersectional approach, locations of
advantages and disadvantages can be identified and leveraged
to inform appropriate public health responses to socially driven
dietary inequities.

Acknowledgments

The authors’ responsibilities were as follows – ND: con-
ceived the research question, designed the analytical plan,
conducted the statistical analyses, and drafted and revised the
manuscript; DLO, SIK: contributed to conceptual framing and
data interpretation and critically edited the manuscript; DH,
LV: conceived the International Food Policy Study, led the
acquisition of funding and data, and revised the manuscript
for critical content; MW: provided critical feedback on the
analysis and interpretation of the findings and reviewed the
manuscript; and all authors: read and approved the final
manuscript.

References
1. Alam S, Lang JJ, Drucker AM, Gotay C, Kozloff N, Mate K, et al.

Assessment of the burden of diseases and injuries attributable to risk
factors in Canada from 1990 to 2016: An analysis of the Global Burden
of Disease Study. CMAJ Open 2019;7(1):E140–8.

2. GBD 2013 Risk Factors Collaborators, Forouzanfar MH, Alexander
L, Anderson HR, Bachman VF, Biryukov S, Brauer MGBD 2013 Risk
Factors Collaborators, et al. Global, regional, and national comparative
risk assessment of 79 behavioural, environmental and occupational, and
metabolic risks or clusters of risks in 188 countries, 1990–2013: A
systematic analysis for the Global Burden of Disease Study 2013. Lancet
North Am Ed 2015;386(10010):2287–323.

3. Statistics Canada. Leading causes of death, total population, by age
group[Internet]. 2020. Available from: https://www150.statcan.gc.ca/t
1/tbl1/en/tv.action?pid=1310039401

4. Institute for Health Metrics and Evaluation. Global Burden of
Disease country profiles–Canada. Vol. 396. Lancet Publishing Group;
2020:1285–306.

5. Department of Health and Human Services. Healthy people 2010:
Understanding and improving health. Washington, DC: United States
Government Printing Office; 2010.

6. Powell L, Slater S, Mirtcheva D, Bao Y, Chaloupka F. Food store
availability and neighborhood characteristics in the United States. Prev
Med 2007;44(3):189–95.

7. Zenk S, Schulz A, Israel B, James S, Bao S, Wilson M. Fruit
and vegetable access differs by community racial composition and
socioeconomic position in Detroit, Michigan. Ethn Dis. 2006;16(1):
275–80.

8. Zenk SN, Schulz AJ, Hollis-Neely T, Campbell RT, Holmes N, Watkins
G, et al. Fruit and vegetable intake in African Americans: Income and
store characteristics. Am J Prev Med 2005;29(1):1–9.

9. Hiza HA, Casavale KO, Geunther PM, Davis CA. Diet quality of
Americans differs by age, sex, race/ethnicity, income, and education
level. J Acad Nutr Diet 2013;113(2):297–306.

10. Kant A, Graubard B, Kumanyika S. Trends in Black-White differentials
in dietary intakes of U.S. adults, 1971–2002. Am J Prev Med
2007;32(4):264–272.e1.

11. Kirkpatrick S, Dodd K, Reedy J, Krebs-Smith S. Income and
race/ethnicity are associated with adherence to food-based dietary
guidance among US adults and children. J Acad Nutr Diet
2012;112(5):624–635.e6.

12. Leung C, Tester J. The association between food insecurity and diet
quality varies by race/ethnicity: An analysis of National Health and
Nutrition Examination Survey 2011–2014 results. J Acad Nutr Diet
2019;119(10):1676–86.

13. Allen AJ, Kuczmarski MF, Evans MK, Zonderman AB, Waldstein SR.
Race differences in diet quality of urban food-insecure Blacks and
Whites reveals resiliency in Blacks. J Racial Ethn Health Disparities
2016;3(4):706–12.

14. Krieger N. Public health, embodied history, and social justice: Looking
forward. Int J Health Serv 2015;45(4):587–600.

15. Kim PJ. Social determinants of health inequities in indigenous
Canadians through a life course approach to colonialism and the
residential school system. Health Equity 2019;3(1):378.

16. MacMillan HL, MacMillan AB, Offord DR, Dingle JL. Aboriginal
health. CMAJ 1996;155(11):1569.

17. Veenstra G, Patterson AC. Black-White health inequalities in Canada. J
Immigr Minor Health 2016;18(1):51–57.

18. Czyzewski K. Colonialism as a broader social determinant of health. Int
Indig Policy J 2011;2(1).

19. Shavers VL, Shavers BS. Racism and health inequity among Americans.
J Natl Med Assoc 2006;98(3):386.

20. Vlismas K, Stavrinos V, Panagiotakos DB. Socio-economic status,
dietary habits, and health-related outcomes in different parts of
the world: A review. Cent Eur J Public Health 2009;17(2):
55–63.

21. Marmot M, Friel S, Bell R, Houweling TA, Taylor S; Commission on
Social Determinants of Health. Closing the gap in a generation health
equity through action on the social determinants of health. 2008;372
(9650):1661–9.

22. LaVeist TA, Thorpe RJ, Galarraga JE, Bower KM, Gary-Webb TL.
Environmental and socio-economic factors as contributors to racial

Racial identity, perceived income adequacy, diet quality supplement 73S

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/152/Supplem

ent_1/67S/6584398 by U
niversity of W

aterloo user on 15 Septem
ber 2022

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310039401


disparities in diabetes prevalence. J Gen Intern Med 2009;24(10):
1144–8.

23. LaVeist TA. Disentangling race and socioeconomic status: A key
to understanding health inequalities. J Urban Health 2005;82(2):
iii26–34.

24. LaVeist TA. On the study of race, racism, and health: A shift from
description to explanation. Int J Health Serv. 2000;30(1):217–9.

25. Crenshaw KW. Demarginalising the intersection of race and sex:
A Black feminist critique of anti-discrimination doctrine, feminist
theory, and anti-racist politics. In: Bartlett KT, Kennedy R , editors.
Framing intersectionality: Readings in law and gender. New York, NY:
Routledge; 2011:25–42.

26. Cho S, Crenshaw KW, McCall L. Toward a field of intersectionality
studies: Theory, applications, and praxis. Signs 2013;38(4):785–810.

27. Collins PH. Intersectionality’s definitional dilemmas. Annu Rev Sociol
2015;41:1–20.

28. Weber L. Understanding race, class, gender, and sexuality: A conceptual
framework. In: Social sciences & world languages. McGraw-Hill
Humanities; Boston, USA. 2001.

29. Bauer GR. Incorporating intersectionality theory into population health
research methodology: Challenges and the potential to advance health
equity. Soc Sci Med 2014;110:10–17.

30. Bowleg L. The problem with the phrase women and minorities:
Intersectionality–An important theoretical framework for public health.
Am J Public Health 2012;102(7):1267–73.

31. Heard E, Fitzgerald L, Wigginton B, Mutch A. Applying intersectionality
theory in health promotion research and practice. Health Promot Int
2020;35(4):866–76.

32. Green MA, Evans CR, Subramanian SV. Can intersectionality theory
enrich population health research? Soc Sci Med 2017;178:214–6.

33. Hankivsky O. Women’s health, men’s health, and gender and
health: Implications of intersectionality. Soc Sci Med 2012;74(11):
1712–20.

34. Olstad DL, McIntyre L. Reconceptualising precision public health. BMJ
Open 2019;9(9):e030279.

35. Imamura F, Micha R, Khatibzadeh S, Fahimi S, Shi P, Powles J, et
al.;Global Burden of Diseases Nutrition and Chronic Diseases Expert
Group (NutriCoDE). Dietary quality among men and women in 187
countries in 1990 and 2010: a systematic assessment. Lancet Glob
Health 2015;3(3):e132–42.

36. Sijtsma F, Meyer K, Steffen L, Shikany J, Van Horn L, Harnack L, et al.
Longitudinal trends in diet and effects of sex, race, and education on
dietary quality score change: The Coronary Artery Risk Development
in Young Adults study. Am J Clin Nutr 2012;95(3):580–6.

37. Shahar D, Shai I, Vardi H, Shahar A, Fraser D. Diet and eating habits in
high and low socioeconomic groups. Nutrition 2005;21(5):559–66.

38. Mark S, Lambert M, O’Loughlin J, Gray-Donald K. Household income,
food insecurity and nutrition in Canadian youth. Can J Public Health
2012;103(2):94–99.

39. Beydoun MA, Fanelli-Kuczmarski MT, Allen A, Beydoun HA, Popkin
BM, Evans MK, et al. Monetary value of diet is associated with dietary
quality and nutrient adequacy among urban adults, differentially by sex,
race and poverty status. PLoS One 2015;10(11):e0140905.

40. Xu F, Cohen SA, Greaney ML, Hatfield DL, Greene GW. Racial/ethnic
disparities in US adolescents’ dietary quality and its modification by
weight-related factors and physical activity. Int J Environ Res Public
Health 2019;16(23):4803.

41. Gu X, Tucker KL. Dietary quality of the US child and adolescent
population: Trends from 1999 to 2012 and associations with the
use of federal nutrition assistance programs. Am J Clin Nutr
2017;105(1):194–202.

42. Reedy J, Krebs-Smith SM, Miller PE, Liese AD, Kahle LL, Park Y,
et al. Higher diet quality is associated with decreased risk of all-cause,
cardiovascular disease, and cancer mortality among older adults. J Nutr
2014;144(6):881–9.

43. US Department of Health and Human Services and US Department
of Agriculture. 2015–2020 dietary guidelines for Americans[Internet].
2015. Available from: https://health.gov/our-work/food-nutrition/previ
ous-dietary-guidelines/2015, Washington, D.C.

44. McCall L. The complexity of intersectionality. Signs 2005;57(3):
439–59.

45. Bauer GR, Churchill SM, Mahendran M, Walwyn C, Lizotte D, Villa-
Rueda AA. Intersectionality in quantitative research: A systematic

review of its emergence and applications of theory and methods. SSM
Popul Health 2021;14:100798.

46. Hammond D, White CM, Raynard V, Vanderlee L. 2019 International
Food Policy Study: Technical report (wave 3). University of
Waterloo; Waterloo, ON, Canada. 2021. [Internet]. Available from:
http://foodpolicystudy.com/wp-content/uploads/2021/12/2019-IFPS-T
echnical-Report_20211220.pdf.

47. National Cancer Institute. Automated Self-Administered 24-Hour
Recall (ASA24) Dietary Assessment Tool[Internet]. Available from: ht
tps://epi.grants.cancer.gov/asa24/, Washington, D.C.

48. Health Canada. Canada’s food guide. Government of Canada; 2019.
[Internet]. Available from: https://food-guide.canada.ca/en/, Ottawa,
Canada.

49. Krebs-Smith SM, Pannucci TRE, Subar AF, Kirkpatrick SI, Lerman JL,
Tooze JA, Wilson MM, Reedy J. Update of the healthy eating index:
HEI-2015. J Acad Nutr Diet 2018;118(9):1591–602.

50. Bowman SA, Clemens JC, Friday JE, Thoerig RC, Moshfegh AJ. Food
patterns equivalents database 2011–2012: Methodology and user guide.
[Internet]. Belleville, MD: Food Surveys Research Group, Beltsville
Human Nutrition Research Center, Agricultural Research Service,
USDA; 2014. Available from: https://www.ars.usda.gov/nea/bhnrc/fsrg

51. Kirkpatrick S, Reedy J, Krebs-Smith S, Pannucci T, Subar A, Wilson
M, Lerman JL, Tooze JA. Applications of the Healthy Eating Index for
surveillance, epidemiology, and intervention research: Considerations
and caveats. J Acad Nutr Diet 2018;118(9):1603–21.

52. Ontario Legislative Assembly. Data standards for the identification
and monitoring of systemic racism. 2018. [Internet]. Available
from: https://www.ontario.ca/page/anti-racism-data-standards-order-c
ouncil-8972018. Queen’s Printer for Ontario, Ontario, Canada.

53. Canadian Institute for Health Information. Proposed standards for
race-based and indigenous identity data. 2020. [Internet]. Available
from: https://www.cihi.ca/en/proposed-standards-for-race-based-and-i
ndigenous-identity-data, Canada.

54. Siddiqi A, Shahidi FV, Ramraj C, Williams DR. Associations between
race, discrimination and risk for chronic disease in a population-based
sample from Canada. Soc Sci Med 2017;194:135–41.

55. Pepetone A, Vanderlee L, White CM, Hammond D, Kirkpatrick SI. Food
insecurity, food skills, health literacy and food preparation activities
among young Canadian adults: A cross-sectional analysis. Public Health
Nutr 2021;24(9):2377–87.

56. Heidari S, Babor TF, De Castro P, Tort S, Curno M. Sex and
gender equity in research: Rationale for the SAGER guidelines and
recommended use. Res Integr Peer Rev 2016;1:2.

57. SAS Institute. SAS 9.4 statements: Reference. Cary, NC: SAS Institute;
2013.

58. Cronbach LJ. Statistical tests for moderator variables: Flaws in analyses
recently proposed. Psychol Bull 1987;102(3):414–7.

59. Dunlap WP, Kemery ER. Failure to detect moderating effects: Is
multicollinearity the problem? Psychol Bull 1987;102(3):418–20.

60. Jaccard J, Wan CK, Turrisi R. The detection and interpretation of
interaction effects between continuous variables in multiple regression.
Multivariate Behav Res. 1990;25(4):467–78.

61. Statistics Canada. 2015 Canadian Community Health Survey (CCHS):
Ethnic origin. 2015.

62. Statistics Canada. Education highlight tables, 2016 Census. 2016.
[Internet]. Available from: https://www12.statcan.gc.ca/census-recense
ment/2016/dp-pd/hlt-fst/edu-sco/Table.cfm?Lang=E&T=11&Geo=0
0&SP=1&view=2&age=1&sex=1

63. Frazão E, Golan E. Diets high in fruit and vegetables are more expensive
than diets high in fats and sugars. Evid Based Healthc Public Health
2005;9(2):104–7.

64. Wilson KB, Thorpe RJ, LaVeist TA. Dollar for dollar: Racial and ethnic
inequalities in health and health-related outcomes among persons with
very high income. Prev Med 2017;96:149–53.

65. Ciciurkaite G. Race/ethnicity, gender and the SES gradient in BMI: The
diminishing returns of SES for racial/ethnic minorities. Sociol Health
Illn 2021;43(8):1754–73.

66. Hastert TA. All dollars are not created equal: Health disparities persist
even among the highest income Americans. Prev Med. 2017;96:154–5.

67. Statistic Canada. Aboriginal peoples in Canada: Key results from
the 2016 Census. Government of Canada; 2017. [Internet]. Available
from: https://www150.statcan.gc.ca/n1/daily-quotidien/171025/dq171
025a-eng.htm?indid=14430-1&indgeo=0

74S Supplement

D
ow

nloaded from
 https://academ

ic.oup.com
/jn/article/152/Supplem

ent_1/67S/6584398 by U
niversity of W

aterloo user on 15 Septem
ber 2022

https://health.gov/our-work/food-nutrition/previous-dietary-guidelines/2015
http://foodpolicystudy.com/methods/
https://epi.grants.cancer.gov/asa24/
https://food-guide.canada.ca/en/
https://www.ars.usda.gov/nea/bhnrc/fsrg
https://www.ontario.ca/page/anti-racism-data-standards-order-council-8972018
https://www.cihi.ca/en/proposed-standards-for-race-based-and-indigenous-identity-data
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/hlt-fst/edu-sco/Table.cfm?Lang=E&T=11&Geo=00&SP=1&view=2&age=1&sex=1
https://www150.statcan.gc.ca/n1/daily-quotidien/171025/dq171025a-eng.htm?indid=14430-1&indgeo=0


68. Power EM. Conceptualizing food security for aboriginal people in
Canada. Can J Public Health 2008;99(2):95–97.

69. Guyot M, Dickson C, Paci C, Furgal C, Chan HM. Local observations of
climate change and impacts on traditional food security in two northern
Aboriginal communities. Int J Circumpolar Health 2006;65(5):
403–15.

70. Batal M. Diet quality and food security among indigenous children in
Canada: Facing the legacy of decades of dispossession and governmental
neglect. Public Health Nutr 2022;25(1):133–5.

71. Kuhnlein H, Erasmus B, Creed-Kanashiro H, Englberger L, Okeke C,
Turner N, et al. Indigenous peoples’ food systems for health: finding
interventions that work. Public Health Nutr 2006;9(8):1013–9.

72. Kuhnlein HV, Appavoo D, Morrison N, Soueida R, Pierrot P. Use and
nutrient composition of traditional Sahtú (Hareskin) Dene/Métis foods.
J Food Compos Anal 1994;7(3):144–57.

73. Tabb WK. Capitalism, colonialism, and racism. Rev Radic Political Econ
2016;3(3):90–106.

74. Gracey M, King M. Indigenous health part 1: Determinants and disease
patterns. Lancet North Am Ed 2009;374(9683):65–75.

75. Willows ND. Determinants of Healthy Eating in aboriginal peoples in
Canada: The current state of knowledge and research gaps. Can J Public
Health 2005;96(S3):S36–41.

76. Browne J, Lock M, Walker T, Egan M, Backholer K. Effects of food
policy actions on indigenous peoples’ nutrition-related outcomes: A
systematic review. BMJ Glob Health 2020;5(8):e002442.

77. Levkoe C, Ray L, Mclaughlin J. The indigenous food circle:
Reconciliation and resurgence through food in Northwestern Ontario.
J Agric Food Syst Community Dev 2019;9(B):101–14.

78. Kshatriya GK, Acharya SK. Triple burden of obesity, undernutrition,
and cardiovascular disease risk among Indian tribes. PLoS One
2016;11(1):e0147934.

79. Friel S, Hattersley L, Ford L, O’Rourke K. Addressing inequities
in healthy eating. Health Promot Int 2015;30(Suppl 2):
ii77–88.

80. Turrell G, Kavanagh AM. Socio-economic pathways to diet: Modelling
the association between socio-economic position and food purchasing
behaviour. Public Health Nutr 2006;9(3):375–83.

81. Neff RA, Palmer AM, McKenzie SE, Lawrence RS. Food systems
and public health disparities. J Hunger Environ Nutr 2009;4(3–4):
282–314.

82. Braveman PA, Arkin E, Proctor D, Kauh T, Holm N. Systemic
and structural racism: Definitions, examples, health damages, and
approaches to dismantling. Health Aff (Millwood) 2022;41(2):171–8.

83. Brondolo E, Gallo LC, Myers HF. Race, racism and health: Disparities,
mechanisms, and interventions. J Behav Med 2009;32(1):1–8.

84. Jonnalagadda SS, Mitchell DC, Smiciklas-Wright H, Meaker KB, Van
Heel N, Karmally W, et al. Accuracy of energy intake data estimated
by a multiple-pass, 24-hour dietary recall technique. J Am Diet Assoc
2000;100(3):303–11.

85. Pikholz C, Swinburn B, Metcalf P. Under-reporting of energy intake in
the 1997 national nutrition survey. N Z Med J 2004;117(1202):U1079.

86. Subar AF, Freedman LS, Tooze JA, Kirkpatrick SI, Boushey C,
Neuhouser ML, et al. Addressing current criticism regarding the value
of self-report dietary data. J Nutr 2015;145(12):2639–45.
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