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ABSTRACT

Background: Socioeconomic inequities in diet quality are stable or
widening in the United States; however, these trends have not been
well characterized in other nations. Moreover, purpose-developed
indices of inequities that can provide a more comprehensive and
precise perspective of trends in absolute and relative dietary gaps and
gradients using multiple indicators of socioeconomic position (SEP)
have not yet been used, and can inform strategies to narrow dietary
inequities.

Objectives: We quantified nationally representative trends in
absolute and relative gaps and gradients in diet quality between 2004
and 2015 according to 3 indicators of SEP among adults in Canada.
Methods: Adults (>18 y old) who participated in the nation-
ally representative, cross-sectional Canadian Community Health
Survey—Nutrition in 2004 (n = 20,880) or 2015 (n = 13,970) were
included. SEP was classified using household income (quintiles),
education (5 categories), and neighborhood deprivation (quintiles).
Dietary intake data from 24-h recalls were used to derive Healthy
Eating Index-2015 (HEI-2015) scores. Dietary inequities were
quantified using absolute and relative gaps (between the most and
least disadvantaged) and absolute [Slope Index of Inequality (SII)]
and relative gradients (Relative Index of Inequality). Overall and
sex-stratified multivariable linear regression and generalized linear
models examined trends in HEI-2015 scores between 2004 and 2015.
Results: Mean HEI-2015 scores improved from 55.3 to 59.0
(maximum: 100); however, these trends were not consistently
equitable. Whereas inequities in HEI-2015 scores were stable in the
total population and in females, the absolute gap [from 1.60 (95%
CI: 0.09, 3.10) to 4.27 (95% CI: 2.20, 6.34)] and gradient [from
SIT = 2.09 (95% CI: 0.45, 3.73) to SII = 4.84 (95% CI: 2.49, 7.20)]
in HEI-2015 scores for household income, and the absolute gradient
for education [from SII = 8.06 (95% CI: 6.41, 9.71) to SII = 10.52
(95% CI: 8.73, 12.31)], increased in males.

Conclusions: Absolute and relative gaps and gradients in overall diet
quality remained stable or widened between 2004 and 2015 among
adults in Canada. Am J Clin Nutr 2021;114:1814-1829.

Keywords: diet quality, dietary inequities, Healthy Eating Index,
relative inequities, absolute inequities, adults
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Introduction

Individuals’ position in the social hierarchy, termed so-
cioeconomic position (SEP), shapes their access to health-
promoting resources, along with their exposure and vulnerability
to adverse environmental conditions (1-3). These inequities in
the conditions of daily life have significant dietary consequences,
as individuals with a lower SEP have poorer diet quality than
their more advantaged counterparts (4-6). Dietary inequities
contribute substantially to health inequities (7), and therefore
understanding trends in dietary inequities is a priority to inform
early action to address widening inequities. In the United States,
absolute inequities in the diet quality of lower-SEP groups have
persisted or widened over the past several decades (6, 8—13).
However, these trends have not been well characterized in other
nations, including in Canada.

Trends in inequities in diet quality can be assessed using
different indicators of SEP and indices of inequities, the selection
of which can lead to different conclusions regarding the presence,
strength, direction, and/or rate of change of inequities (14). In
the current study, we examined trends according to 3 commonly
used indicators of SEP, including household income, educational
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attainment, and neighborhood deprivation. These indicators
reflect both similar and distinct mechanisms that generate and
perpetuate inequities. Household income most strongly reflects
access to material resources, whereas educational attainment
also captures access to material resources through its association
with occupation and income, while additionally reflecting
cultural and knowledge-related assets and prestige (15-17).
Indicators of neighborhood deprivation typically reflect both
compositional and contextual features of “place” that shape social
advantage/disadvantage (18). Comparing trends in diet quality
among these indicators may provide insight into important
axes of dietary stratification (19, 20). Subgroup analyses that
acknowledge the heterogeneity of statuses that exist within SEP
groups, such as differences according to sex/gender, are also
important because different subgroups may experience their SEP
differently owing to the other social positions they occupy (19).

Prior US studies have examined directional trends in dietary
inequities on an absolute basis (6, 8—13). Although helpful, such
analyses provide a limited perspective of dietary inequities. The
WHO (21) and others (22-24) have outlined indices of inequities
that can be used to more comprehensively and precisely quantify
the magnitude and direction of trends in absolute and relative
dietary gaps and gradients, and thereby help to identify the types
of inequities and populations to prioritize for intervention. Indices
that quantify gaps reflect differences in diet quality between
those situated at the extreme ends of the socioeconomic spectrum
(25). Indices that quantify gradients also reflect differences in
diet quality between the highest and lowest SEP groups, but
they do so in a manner that accounts for the slope of the entire
distribution, along with the rank and size of the various SEP
groups (25). These dietary gaps and gradients can be quantified
on an absolute or a relative basis. Absolute measures reflect
a materialist perspective that attaches greater importance to
ensuring that diet quality remains high at a population level
rather than to its distribution (14, 26). Relative measures endorse
a stricter egalitarian psychosocial perspective that diet quality
should be equal in all groups, regardless of its absolute level
or how greater equity is achieved (14, 26). To our knowledge,
these indices have not yet been used to quantify absolute and
relative gaps and gradients in diet quality. The purpose of this
study was to quantify nationally representative trends in absolute
and relative gaps and gradients in diet quality between 2004 and
2015 according to 3 indicators of SEP among females and males
in Canada.

Methods

Study design and participants

The 2004 and 2015 Canadian Community Health Survey
(CCHS)—Nutrition cycles were cross-sectional, nationally and
provincially representative surveys of Canadians’ dietary intake.
Details of both surveys have been described in full elsewhere
(27-30). The surveys were designed to be comparable, and thus,
except where indicated, consistent methods were used in both
years (28).

The surveys used multistage, stratified, clustered, probabilistic
sampling procedures to sample private dwellings in rural and
urban locations in all 10 Canadian provinces. The surveys
covered 98% of the Canadian population, excluding residents
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living in the 3 territories, institutions, on Indigenous reserves, and
all members of the Canadian Armed Forces. Response rates were
77% and 62% in 2004 and 2015, respectively. This study used
data from adults (>18 y old) who completed the CCHS in 2004
or 2015 (Figure 1). Individuals whose food intake was null or
deemed unreliable by Statistics Canada, or who were pregnant
or breastfeeding, were excluded. The final analytic sample was
34,850 adults, including n = 20,880 in 2004 and n = 13,970 in
2015.

The procedures followed were in accordance with the ethical
standards of the Helsinki Declaration of 1975 as revised in 1983.
The Conjoint Health Research Ethics Board at the University of
Calgary deemed this study exempt from ethical approval because
it involved secondary data analysis of a survey conducted by
Statistics Canada.

Variables

All analyses were preplanned. The primary outcomes were
trends in Healthy Eating Index (HEI)-2015 total scores according
to 3 SEP indicators and 4 indices of inequities, both overall
and stratified by sex (gender was not available in our data
sources). Secondary outcomes examined these trends for HEI-
2015 component scores.

Indicators of SEP

Participants reported total household income before taxes
in the previous 12 months. Statistics Canada imputed total
household income for 24.1% of adult respondents in 2015
(27, 31), and we used Statistics Canada procedures (32) to
impute income for 11.4% of adults in 2004. Statistics Canada
uses a nearest neighbor donor approach to impute income
based on family structure, residence (e.g., dwelling owned or
rented, median tax value by postal code and household size),
sociodemographic (e.g., education, main source of income,
immigrant status), and health variables (e.g., general health) (32,
33). In addition, partial or full information on range of income
was available for 18.9% of our respondents in 2015, and was
included in the imputations (31). In a simulation study, Statistics
Canada confirmed that the imputation process preserved 89%-—
94% of all income quintiles (i.e., imputed values fell within
the same quintile as what would have been reported) and
likely reduced nonresponse biases (32). Respondents’ household
income was classified into quintiles based on the adjusted
ratio of their total household income to the low-income cutoff
corresponding to their household and community size in the year
before each survey (34, 35).

Respondents indicated their own educational attainment and
the highest educational attainment at a household level. Re-
sponses were classified into 5 categories of less than high school,
high school, some postsecondary or trade/diploma/certificate,
undergraduate degree, and graduate degree or higher. Our
main analysis assessed trends in diet quality according to the
respondents’ own educational attainment, because education can
enhance individuals’ skills, knowledge, prestige, finances, and
general capabilities, along with access to societal resources (15,
17, 36). We also conducted a sensitivity analysis using highest
educational attainment at a household level to acknowledge that
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Total respondents
n=55,590

2004 CCHS Nutrition n = 35,105
2015 CCHS Nutrition n = 20,485

<18y of age
2004 CCHS Nutrition (n = 13,935)
2015 CCHS Nutrition (n = 6210)

Respondents with invalid 24-h
dietary recall in 2004 CCHS Nutrition
(n=30)

Reported pregnancy/breastfeeding

2004 CCHS Nutrition (n = 260)
2015 CCHS Nutrition (n = 305)

v

Respondents in analytical sample
n = 34,850

2004 CCHS nutrition n = 20,880
2015 CCHS nutritionn = 13,970

FIGURE 1 Participant flowchart for the 2004 and 2015 CCHS—Nutrition cycles (unweighted data). CCHS, Canadian Community Health Survey.

the benefits that accrue to 1 member may also be experienced by
other household members.

Neighborhood deprivation was assessed using a Canadian
area-based deprivation index that has demonstrated acceptable
content, convergent and predictive validity, reliability (i.e.,
internal coherence), and responsiveness (i.e., sensitivity to
differences and changes) (18, 37). The index is based on 6
indicators of material and social deprivation among individuals
>15y of age, standardized by age and sex. Values are calculated
for the smallest areca for which census data are available (i.e.,
the dissemination area), and on average comprise 400-700
persons. We used methods described by Gamache et al. (38) to
assign neighborhoods into quintiles of disadvantage; however, we
reverse-scored the items so that quintiles 1 and 5 corresponded to
the most and least deprived neighborhoods, respectively.

Diet quality

Participants completed an in-person, computer-assisted 24-h
dietary recall to report all foods and beverages consumed the day
before the survey. The method for collection of dietary intake
data was based on the 5-stage Automated Multiple Pass Method
which was developed to improve accuracy of recall (39, 40). A
food model booklet was provided in both years to aid in portion
size estimation. The majority of dietary intake data were auto-
coded (55% in 2004; 75% in 2015; the remainder were manually
coded) using the Canadian Nutrient File (2004: 2001b version;
2015: 2015 version) by Statistics Canada. Nutrient intakes were
derived from the Canadian Nutrient File, and Canadian Nutrient
File codes were subsequently linked to codes from the Food and
Nutrient Database for Dietary Studies (41) and the USDA’s Food
Patterns Equivalents Database (42) to estimate intakes of food

groups and other dietary components required to calculate HEI-
2015 scores (43).

Adherence to a healthful dietary pattern was evaluated using
the HEI-2015, with higher scores indicating greater adherence
to recommendations for consumption of adequacy (total fruits,
whole fruits, total vegetables, greens and beans, whole grains,
dairy, total protein foods, seafood and plant proteins, fatty acids)
and moderation components (refined grains, sodium, added
sugars, saturated fats) in the 2015-2020 Dietary Guidelines for
Americans (range: 0-100) (44, 45). The HEI-2015 is among
the most robust diet quality scores (46) because it has shown
predictive validity (47), is updated to reflect evolving dietary
guidance, and is density-based and therefore not confounded
by energy intake (48). HEI scores have been associated with
indicators of SEP (49) and chronic disease in numerous
studies (47, 50-55) and are recommended for international use
(48).

Data analysis
Indices of inequities.

Four indices were used to quantify trends in inequities in
diet quality using procedures described by the WHO (21). First,
absolute dietary gaps were calculated by subtracting the mean
HEI-2015 score of the lowest from the highest SEP group (21).
Second, absolute dietary gradients were assessed using the Slope
Index of Inequality (SII). The SII is a weighted indicator of the
difference in HEI-2015 scores between the highest and lowest
SEP groups that takes into account the association between
SEP and HEI-2015 scores across the entire distribution (i.e.,
the slope) (21, 23, 24, 56, 57). To calculate the SII, SEP
categories were ordered from lowest to highest and weighted
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by the proportional distribution of the population in each SEP
group (21, 58). The cumulative percentage of each group in the
distribution was subsequently calculated, and the midpoint of
this range was assigned to the group. The SII was obtained by
regressing HEI-2015 scores against this ranking variable using
a generalized linear model (log-binomial regression) with an
identity link function. When the absolute gap or gradient is O there
is no inequality. Positive values indicate that HEI-2015 scores
are higher among the advantaged and negative values indicate
that HEI-2015 scores are higher among the disadvantaged. An
increase in values therefore indicates a widening of absolute
dietary gaps or gradients.

Third, relative dietary gaps were calculated as the ratio of
HEI-2015 scores in the highest to the lowest SEP group (21).
Fourth, relative dietary gradients were assessed using the Relative
Index of Inequality (RII), which is a weighted indicator of the
ratio of HEI-2015 scores in the highest to the lowest SEP group
that accounts for the ratios of all other SEP groups (21). It
was calculated similarly to the SII; however, in this case HEI-
2015 scores were regressed against the ranking variable using a
generalized linear model with a logarithmic link function (58).
Relative gaps and gradients are always positive and take the value
of 1 if there is no inequality. Values > 1 indicate that HEI-2015
scores are higher in the advantaged and values < 1 indicate that
HEI-2015 scores are higher in the disadvantaged. An increase in
values therefore indicates a widening of relative dietary gaps or
gradients.

Statistical analyses.

Descriptive statistics (e.g., means and frequencies) were used
to characterize the samples in 2004 and 2015. HEI-2015 total
and component scores were calculated using the National Cancer
Institute simple HEI scoring algorithm using the first dietary
recall for each participant, which is a recommended approach
for describing mean scores at a population level (59). Trends
in HEI-2015 total scores by SEP were assessed by treating
survey year as a continuous variable in a survey-weighted
linear regression model. Multivariable linear regression models
examined trends in gaps, whereas generalized linear models
(log-binomial regression) examined trends in gradients (SII:
identity link function; RII: logarithmic link function), in HEI-
2015 total and component scores between 2004 and 2015 in
the total population and stratified by sex. Separate models were
constructed for each of the 3 indicators of SEP including an
interaction term for SEP x survey year to examine trends
over time. Analyses in the total population were adjusted for
sex, age, and dietary recall day (weekend, weekday including
Fridays), whereas sex-stratified analyses were adjusted for age
and dietary recall day. We also examined whether trends in
the SII and RII differed for younger (18-39 y old), middle-
aged (40-64 y old), and older adults (=65 y old). Because
only 1 significant difference was found, these results are not
presented.

Missing data were minimal (<1% for all variables except
neighborhood deprivation, which had 5.2% missing data) and
therefore list-wise deletion was used. Person-specific and boot-
strap weights supplied by Statistics Canada were used to account
for the complex sampling and to adjust for nonresponse, as well as
to ensure accurate estimation of variance components. Analyses
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were conducted using Stata version 15.0 (Stata Corp.) and SAS
version 9.4 (SAS Institute) with P < 0.05 considered statistically
significant. Consistent with prior analyses, no adjustments were
made for multiple comparisons (6, 8-10).

Sensitivity analysis.

In sensitivity analyses we also adjusted for self-reported
race/ethnicity (white compared with nonwhite) to examine
whether changes in the racial/ethnic composition of the popu-
lation were driving any differential trends. Given that younger
adults may not have fully completed their education at the time
of the survey, we also considered the impact on findings of
using highest educational attainment at a household rather than
an individual level. We considered adjusting for an indicator
of misreporting, the ratio of total energy intake to total energy
expenditure (TEI:TEE). However, in a logistic regression, we
found that the odds of misreporting [TEI < 70% or >142%
of TEE (60)] by SEP did not differ between the 2 surveys.
This indicates that misreporting is unlikely to have biased our
estimates of dietary trends and therefore TELTEE was not
included in our models.

Results

Descriptive results

Table 1 presents survey-weighted participant characteristics.
Mean HEI-2015 total scores were higher in 2015 (59.04 + 0.23)
than in 2004 (55.29 + 0.16; P < 0.001) (Table 1) both overall,
and for all SEP groups, with the exception of individuals with
less than a high school education (Table 2). HEI-2015 total
scores exhibited a marked socioeconomic patterning in both years
(Table 2, Figure 2).

Trends in inequities in diet quality between 2004 and 2015

Figure 3 provides a visual summary of trends in HEI-2015
total scores.

Absolute gaps in diet quality.

There were significant positive absolute gaps in HEI-2015
total scores according to all 3 SEP indicators in 2004 and
2015 (Tables 3 and 4). The positive values indicate that HEI-
2015 scores were highest in the advantaged groups. In the total
population, absolute gaps in HEI-2015 total and component
scores remained stable (i.e., did not change significantly) for
all SEP indicators between 2004 and 2015, with the exception
of an increase in the absolute gap in scores for whole
fruits according to educational attainment. Among males, the
absolute gap in HEI-2015 total scores according to household
income increased from 1.60 (95% CI. 0.09, 3.10) to 4.27
(95% CI: 2.20, 6.34), with no trends according to educational
attainment or neighborhood deprivation. With respect to HEI-
2015 components, the absolute gap in scores for fatty acids
according to household income, and in scores for whole fruits
and whole grains according to educational attainment, increased
between 2004 and 2015. Among females, the absolute gap in
HEI-2015 total scores remained stable for all SEP indicators.
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TABLE 1 Characteristics of adults who participated in the Canadian Community Health Survey—Nutrition in 2004
or2015!
Variables 2004 2015
Age,y 46.0 £17.3 489 £ 175
Sex

Male 11,846,000 (50.0) 13,788,000 (50.0)

Female 11,836,000 (49.9) 13,778,000 (49.9)
Individual educational attainment

Less than high school 4,645,000 (19.8) 3,254,000 (11.8)

High school

Some postsecondary

Bachelor’s degree

Higher than bachelor’s degree
Household educational attainment

Less than high school

High school

Some postsecondary

Bachelor’s degree

Higher than bachelor’s degree
Household income (quintile)

1 (lowest income)

2

3

4

5 (highest income)
Neighborhood deprivation (quintile)

1 (most deprived)

2

3

4

5 (least deprived)
Day of dietary recall

Weekend

Weekday
Race/ethnicity

White

Nonwhite
HEI-2015 total score

4,256,000 (18.1)
10,008,000 (42.6)

3,139,000 (13.3)

1,402,000 (5.9)

2,431,000 (10.4)
2,603,000 (11.2)
11,126,000 (48.0)
4,462,000 (19.2)
2,552,000 (11.0)

4,516,000 (19.1)
4,678,000 (19.7)
4,615,000 (19.5)
4,878,000 (20.6)
4,941,000 (20.9)

6,401,000 (28.2)
3,502,000 (15.4)
4,792,000 (21.1)
3,190,000 (14.0)
4,742,000 (20.9)

6,914,000 (29.1)
16,769,000 (70.8)

19,984,000 (84.5)
3,659,000 (15.4)
5529 £0.16

7,337,000 (26.7)
9,259,000 (33.8)
5,071,000 (18.5)
2,468,000 (9.0)

1,920,000 (6.9)
4,701,000 (17.0)
10,274,000 (37.3)
6,863,000 (24.9)
3,748,000 (13.6)

5,431,000 (19.7)
5,568,000 (20.1)
5,355,000 (19.4)
5,386,000 (19.5)
5,825,000 (21.1)

6,546,000 (24.9)
3,608,000 (13.7)
5,818,000 (21.4)
4,662,000 (18.4)
5,843,000 (21.5)

7,704,000 (27.9)
19,862,000 (72.0)

20,569,000 (74.7)
6,961,000 (25.2)
59.04 £0.23

12004 weighted n = 23,682,000; 2015 weighted n = 27,566,000. Values are mean £ SD or n (%). Data are

weighted to be nationally representative and are rounded in accordance with Statistics Canada’s confidentiality

policies. HEI, Healthy Eating Index.

For HEI-2015 components, the absolute gap in scores for whole
fruits and for total vegetables according to educational attainment
increased, and the absolute gap in scores for total dairy according
to neighborhood deprivation declined, between 2004 and 2015.

Relative gaps in diet quality.

There were significant positive relative gaps in HEI-2015
total scores according to all 3 SEP indicators in 2004 and 2015
(Tables 3 and 4). In the total population, relative gaps in HEI-
2015 total and component scores remained stable for all SEP
indicators between 2004 and 2015, with the exception of an
increase in the relative gap in scores for whole fruits according
to educational attainment. There were no significant trends in
relative gaps in HEI-2015 total scores among males or females
for any of the SEP indicators. In terms of HEI-2015 component
scores, among males, the relative gap in scores for fatty acids
according to household income increased, as did the gap in scores
for whole fruits according to educational attainment between
2004 and 2015. Among females, the relative gap in scores

for whole fruits and total vegetables according to educational
attainment increased, whereas the relative gap in scores for total
protein foods according to household income and for total dairy
according to neighborhood deprivation declined, between 2004
and 2015.

Absolute gradients in diet quality.

There were significant positive absolute gradients in HEI-2015
total scores according to all 3 SEP indicators in 2004 and 2015
(Tables 3 and 4). In the total population, absolute gradients in
HEI-2015 total and component scores remained stable for all
SEP indicators between 2004 and 2015, with the exception of
increases in the absolute gradient in scores for whole fruits, total
vegetables, and greens and beans, and a decline in the gradient
in scores for total protein foods, all according to educational
attainment. Among males, the absolute gradient in HEI-2015
total scores increased according to household income [from
SII=2.09 (0.45,3.73) to SII = 4.84 (2.49, 7.20)] and educational
attainment [from SII = 8.06 (6.41, 9.71) to SII = 10.52 (8.73,
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FIGURE 2 Trends in HEI-2015 total scores by household income (A), educational attainment (B), and neighborhood deprivation (C) among adults who
participated in the Canadian Community Health Survey—Nutrition in 2004 (weighted n = 23,682,000) or 2015 (weighted n = 27,566,000). Analyses were
conducted using multivariable linear regression. Data are weighted to be nationally representative and are adjusted for age and dietary recall day. HEI, Healthy

Eating Index.

12.31)], with no change for neighborhood deprivation. The
absolute gradient in scores for whole fruits and whole grains
according to educational attainment increased among males
between 2004 and 2015. Among females, the absolute gradient
in HEI-2015 total scores remained stable for all SEP indicators.
For HEI-2015 components, the absolute gradient in scores for
total vegetables according to educational attainment increased,
whereas the absolute gradient in scores for total protein foods ac-
cording to educational attainment and in scores for total dairy ac-
cording to neighborhood deprivation declined, between 2004 and
2015.

Relative gradients in diet quality.

There were significant positive relative gradients in HEI-
2015 total scores according to all 3 SEP indicators in 2004

and 2015 (Tables 3 and 4). In the total population, relative
gradients in HEI-2015 total and component scores remained
stable for all SEP indicators between 2004 and 2015, with the
exception of an increase in the relative gradient in scores for
whole fruits and total vegetables, and a decline in the gradient
in scores for total protein foods, all according to educational
attainment. Relative gradients in HEI-2015 total scores remained
stable among males and females for all of the SEP indicators.
Among males, the relative gradient in scores for whole fruits
according to educational attainment increased, whereas the
relative gradient in scores for total protein foods according
to educational attainment declined, between 2004 and 2015.
Among females, the relative gradient in scores for total vegetables
according to educational attainment increased, whereas the
relative gradient in scores for total protein foods according to
educational attainment and in scores for total dairy according



Socioeconomic trends in inequities in diet quality

1821

Absolute Relative Absolute Relative
gaps gaps gradients gradients

Overall
Household income & & & &~
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Men
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FIGURE 3 Summary of trends in HEI-2015 total scores between 2004 and 2015 by socioeconomic position among adults who participated in the Canadian
Community Health Survey—Nutrition in 2004 or 2015. Multivariable linear regression models examined trends in gaps, whereas generalized linear models
examined trends in gradients, in HEI-2015 total scores between 2004 and 2015, adjusted for age and dietary recall day. <>, stable trends; 1, widening inequities.

HEI, Healthy Eating Index.

to neighborhood deprivation both declined, between 2004 and
2015.

Sensitivity analysis

Findings were unchanged when models were adjusted for
race/ethnicity. There was more evidence of widening gaps and
gradients when educational attainment at a household level was
used as the indicator of SEP (Supplemental Tables 1-3). In the
total population, both absolute and relative gaps in HEI-2015
total scores widened between 2004 and 2015. Among males, the
absolute gap and gradient and the relative gradient in HEI-2015
total scores widened. Among females, the absolute gap in HEI-
2015 total scores widened.

Discussion

We conducted a comprehensive analysis of trends in socioeco-
nomic inequities in diet quality among adults living in Canada.
Between 2004 and 2015, mean overall diet quality improved
significantly at a population level; however, these trends were
not consistently equitable. Among males, the absolute gap and
gradient in overall diet quality according to household income
widened, as did the absolute gradient according to educational
attainment. Trends in overall diet quality in the total population
and among females remained stable for all SEP indicators.
Despite the relative stability of dietary inequities over time,
diet quality was clearly socioeconomically patterned on both
an absolute and a relative basis in both years according to all
3 SEP indicators, indicating a need for intervention. Findings
suggest that action is particularly needed to improve diet
quality at an absolute level among males across the spectrum
of income and educational attainment. Because diet quality
mediates associations between SEP and chronic disease (7),
reducing these dietary inequities may reduce health inequities.

Between 2004 and 2015, inequities in overall diet quality
remained stable in the total population and in females, whereas
the absolute gap and gradient according to household income
and the absolute gradient according to educational attainment
widened among males. Although statistically significant and
potentially indicative of unfavorable trends, we cannot rule out
the possibility that these trends were stable given that CIs were
overlapping. In addition, the degree of widening observed (~2.5
points) may not be clinically meaningful and could also reflect
measurement error (61). US studies have also observed evidence
both of stability and of widening absolute inequities according
to these indicators in the total population, although sex-stratified
analyses were not conducted (6, 8-13). It was notable that
there was only evidence of widening inequities among males in
Canada. Females also maintained consistently higher diet quality
than males, and in some cases the diet quality of females with the
lowest SEP was comparable to that of males with the highest SEP.
Although we were limited to analyzing biological sex, it is likely
that these findings reflect gender roles and identities. Women may
place a higher priority on healthy eating than men because they
face greater social pressures to maintain an ideal body weight
(62) and/or because as caregivers and nurturers, women may be
expected to model optimal dietary patterns to those under their
care. Women may therefore be more inclined to channel their
available resources to support a higher diet quality over time
regardless of their SEP, whereas men with a lower SEP may be
less inclined or able to do so.

Some of the negative trends in HEI-2015 total scores among
males appear to have been driven by widening inequities in
intakes of whole fruits, whole grains, and/or fatty acids, although
inequities in intake of total protein foods also narrowed in
1 instance. Among females, there was also evidence of both
widening (whole fruits, total vegetables) and narrowing (total
protein foods, total dairy) inequities in intakes of HEI-2015
components. The only common trends between males and
females were a widening of absolute and relative gaps in scores
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Socioeconomic trends in inequities in diet quality

for whole fruits, and a narrowing of relative gradients in scores
for total protein foods, all according to educational attainment.

The decision to quantify absolute or relative trends in dietary
gaps or gradients and the selection of socioeconomic indica-
tors can lead to different conclusions regarding the presence,
strength, direction, and/or rate of change of inequities (14).
Given that relative gaps and gradients were consistently stable,
whereas absolute gaps and gradients exhibited some evidence
of widening, our findings point to the importance of improving
absolute diet quality across the socioeconomic spectrum in
Canada. Inequities were also consistently high according to
educational attainment, with clinically meaningful gaps and
gradients ranging from 7 to 11 points (61), and inequities
according to individual educational attainment and household
income widened among males. Sensitivity analyses showed that
these trends toward widening inequities were even stronger when
household educational attainment was used to indicate SEP
among both females and males. Although associations between
diet quality and SEP are often attributed to the higher costs of
healthy foods (63), the importance of educational attainment in
structuring diet quality suggests that mechanisms linking SEP to
diet quality are not limited to the material disadvantages imposed
by poverty, but also encompass differentials in knowledge,
status, influence, and power, among others, that may be better
captured by educational attainment (16, 17). These findings
may have implications for health inequities, as diet quality
mediates associations between individual educational attainment
and chronic disease (7), although the health implications of
widening inequities according to household-level educational
attainment require further study. Notably, educational inequities
(according to individual educational attainment) in mortality also
widened in Canada during the period of study (64).

It is possible that educational expansion (i.e., more individuals
attaining higher education than in previous generations) may have
resulted in selection effects, whereby those in the least educated
group in 2015 represented a more negatively selected group of
individuals (e.g., with more chronic disease and disability) who
were subject to more profound experiences of disadvantage that
negatively affected their diet quality, thereby widening inequities
(17, 65, 66). The high and continually escalating costs of many
healthful foods (67, 68) may be partly responsible for widening
inequities according to household income, along with increases
in the costs of other essential resources such as housing and
transportation which can reduce the income available to purchase
food, while also limiting food access in other ways (e.g., travel
to supermarkets). Although we did not find evidence of widening
inequities according to neighborhood deprivation, it was still an
important determinant of dietary inequities.

The current study represents the most comprehensive analysis
of nationally representative trends in socioeconomic inequities
in diet quality among adults internationally. The value of
our approach can be seen in our nuanced findings. Had
we conducted more limited analyses using more traditional
descriptive approaches we would have missed the opportunity
to precisely quantify sex-specific trends in dietary inequities on
an absolute and relative basis, both across the socioeconomic
spectrum and at its extreme ends, and along multiple axes of
social stratification. By using the SII and the RII to assess dietary
gradients we were in addition able to take into account the rank
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and the size of the SEP groups that were being compared, which
is highly relevant to policy development (23).

Study limitations must also be considered. First, although 24-
h dietary recalls have less systematic error than other dietary
assessment tools, misreporting can inflate HEI-2015 scores (61,
69, 70). Underreporting was higher in 2015 than in 2004 (60),
and therefore caution is advised in interpreting the increase in
HEI-2015 scores at a population level and within socioeconomic
strata. However, the fact that the odds of misreporting by SEP
did not change over time provides confidence in our estimates
of trends. Furthermore, although a single recall is recommended
to describe mean intake at a population level (59), 1 recall
cannot fully capture usual intake, particularly of episodically
consumed foods. Although the 2004 and 2015 CCHS cycles were
designed to be comparable, some differences between survey
cycles were inevitable (28). Updates to the food database and
to food model booklets may have contributed to lower energy
intakes of <20 kcal/d and <35 kcal/d in 2015, respectively (71).
However, these limitations would only affect our analyses if
they differed by SEP, which we do not have reason to expect.
Although household income was imputed for nearly one-quarter
of participants in 2015, the quality of these imputations has been
confirmed (32). Finally, although the CCHS captures 98% of the
Canadian population, it does not capture individuals living on
Indigenous reserves or in Canada’s 3 territories which have very
high rates of food insecurity and may therefore show differential
dietary trends.

The diet quality of adults in Canada improved between 2004
and 2015; however, these improvements were not consistently
equitable. Whereas absolute and relative gaps and gradients
in overall diet quality remained stable in the total population
and in females for all 3 SEP indicators, the absolute gap
and gradient in overall diet quality according to household
income widened among males, as did the absolute gradient
according to educational attainment. The fact that higher-SEP
groups consistently maintained or improved their diet quality
relative to lower-SEP groups suggests that a higher-quality diet
is attainable through improving socioeconomic conditions. As
such, policies that address the root socioeconomic causes of poor
diet quality such as by improving educational attainment (e.g.,
subsidizing postsecondary education) and ensuring sufficient
household income (e.g., increasing social assistance rates),
among others, should be prioritized to reduce inequities in diet
quality.

The authors’ responsibilities were as follows—SN and CV: analyzed the
data; DLO: wrote the paper and had primary responsibility for the final
content; and all authors: designed the research and read and approved the final
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