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Purpose: The Healthy Eating Index-Canada 2015 (HEI-C 2015), Diet Quality 
Index-International (DQI-I), and Healthy Eating Food Index 2019 (HEFI-2019) 
are commonly used to summarize the quality of Canadian diets. This paper 
sought to compare these three diet quality indices with respect to their ability 
to capture diets of different quality in Canadian children and to discriminate 
between population subgroups.

Methods: Data were collected in school-based surveys from grade 4–6 
students (9–12 years old) in western Canada through 24-h dietary recall in 2016 
(n = 336), 2018 (n = 454), and 2020/2021 (n = 909). Diet quality was assessed 
using HEI-C 2015, DQI-I and HEFI-2019. Agreement between the three indices 
was assessed using weighted Cohen’s kappa. Univariate and multivariable linear 
regression models assessed diet quality according to student’s sex, grade level, 
school material/social deprivation, and geographic region.

Results: HEFI-2019 scores had the widest range, while DQI-I had the smallest. 
Agreement was 0.55 between HEI-C 2015 and DQI-I, 0.38 between HEI-C 2015 
and HEFI-2019, and 0.29 between DQI-I and HEFI-2019. Boys and students 
from materially deprived areas reported diets of lower quality, irrespective of 
the index. There were no differences in diet quality across grade levels and 
geographic region. Energy consumption was associated positively with DQI-I 
and negatively HEFI-2019 scores.

Conclusion: The three indices demonstrated fair to moderate agreement 
and varying ability to discriminate diet quality between different population 
subgroups of Canadian children. This study shows that the choice of a diet 
quality index affects the interpretation of results and practical considerations, 
yielding different conclusions with respect to the determinants of children’s diet 
quality. Seeking consensus on which diet quality index to use for research, policy 
and/or practice would help support dietary research and policy development, 
and promote dietary guidelines implementation.
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1 Introduction

The quality of the diets of Canadian children is often poor as they 
fail to meet the recommended intakes for fruit, vegetables, and 
sodium, with a significant portion of their energy intake coming from 
high-fat, sugary foods (1–3). It is well established that consuming diets 
of good quality is essential for growth and physical development, 
whereas emerging evidence points to their importance for mental 
health and well-being, as well as academic performance (4–6). Good 
quality diets have been associated with better health outcomes, 
including body weights, blood pressure, metabolic syndrome, mental 
health and academic performance (7–9). An accurate measure of diet 
quality is essential to study the importance of good diet quality and to 
assess the effectiveness of dietary interventions.

Several indices have been used to assess the quality of the whole 
diet of Canadian children (8, 10, 11). The most commonly used 
indices are the Diet Quality Index-International (DQI-I) (10, 12, 13), 
Healthy Eating Index-Canada 2015 (HEI-C 2015) (11, 14, 15), and the 
more recently developed Healthy Eating Index-2019 (HEFI-2019) 
(16). While all three indices aim to summarize the quality of the whole 
diet using established dietary recommendations, they consider 
different sets of criteria and scoring systems (17), hindering the 
interpretation of dietary guidelines to improve diet quality. It is not 
clear which index best captures diet quality of different population 
subgroups and should be used for research, policy and/or practice to 
help support dietary research and policy development, and promote 
dietary guidelines implementation. An optimal diet quality index 
should have a wide range of scores to distinguish between individuals 
who consume diets of different quality. Additionally, a diet quality 
index should be independent of diet quantity and be able to effectively 
differentiate between different population subgroupings (e.g., gender, 
age, socioeconomic status (SES), rural/urban residence) (18). Indeed, 
while some studies found little to no difference in diet quality between 
girls and boys (10, 19), government reports suggest that Canadian 
girls consume, on average, more vegetables and fruit and less sodium, 
compared with boys (2, 3). Moreover, younger children consume diets 
of higher quality than older children (19, 20), and children from 
families with higher SES have healthier dietary patterns, characterized 
by lower consumption of energy-dense foods and higher consumption 
of fruit, vegetables, and dairy products, compared with their peers 
from lower SES households (21–23). To our knowledge, no previous 
studies compared these three commonly used diet quality indices with 
respect to their ability to capture diets of different quality. This 
exploratory study sought to assess the agreement between HEI-C 
2015, DQI-I, and HEFI-2019, and describe the ability of each index to 
discriminate the diet quality of Canadian children across 
population subgroups.

2 Methods

2.1 Procedures

Using a repeated cross-sectional design, grade 4–6 students from 
25 APPLE Schools were surveyed in 2016, 2018, and 2020/2021. APPLE 
Schools is an innovative school-based health promotion program 
introduced in 2008 and currently delivered in 93 elementary schools 
located in socioeconomically disadvantaged communities across 

western Canada. The APPLE Schools program delivers health 
promotion activities targeting healthy eating, physical activity, and 
mental health and well-being, and benefits over 30,000 children 
annually (24, 25). Data collection took place in schools during regular 
class time. Students were provided with unique usernames and 
passwords to access the online survey portal on their Chromebooks. In 
2016 and 2018, trained research assistants travelled to schools to 
oversee data collection in each classroom. In 2020, data collection 
procedures shifted to an online mode as per COVID-19 protocols, with 
trained research assistants connecting to each classroom through Zoom 
to prompt survey questions projected on the whiteboard. A total of 441 
(66%), 473 (67%), and 973 (78%) students from 6, 7, and 12 schools 
completed the survey in 2016, 2018, and 2020/2021, respectively. 
Students provided assent, while their parents or guardians provided 
active-information passive-permission consent. The Health Research 
Ethics Board of the University of Alberta (Pro00061528) and the school 
boards that participated in the study approved all study procedures.

2.2 Measures

Students completed an interactive web-based 24-h dietary recall 
tool to derive diet quality (26). The tool has been previously validated 
in youth and prompts children to report all food and beverage items 
consumed the previous day, providing portion size images for each 
item and other cues to help students recall their intake. The tool was 
administered in springtime on Tuesdays, Wednesdays, Thursdays or 
Fridays, so that all collected dietary data pertained to the intake on 
springtime weekdays. Student responses were analyzed using nutrient 
databases (Canadian Nutrient File [CFN], Elizabeth Stewart Hands 
and Associates [ESHA], U.S. Department of Agriculture [USDA]) to 
yield daily intake data for 6 food groups (i.e., vegetables, fruits, grain 
products, meat and alternatives, milk and alternatives, and other), 
energy intake (i.e., total caloric intake, caloric intake from fat and 
saturated fats), 10 macronutrients and 23 micronutrients (26). To 
control for false reporting, students reporting implausible values of 
energy intake <500 or > 5000 kcal (n = 91 [2016], 17 [2018], 64 
[2020/21]) were excluded from analysis (27).

Diet quality was assessed using three dietary indices.

2.2.1 Healthy Eating Index-Canada 2015
HEI was initially developed by the United States Department of 

Agriculture in 1995 (28–30). It is designed to reflect the 
recommendations outlined in the Dietary Guidelines for Americans 
and to promote healthy eating patterns by assessing two key categories 
of the diet: adequacy and moderation. HEI was adapted for use in 
Canada in 1995, 2005, 2010, and 2015 (31–35). In this study, HEI-C 
2015 was calculated using the Canada’s Food Guide 2007 
recommendations for 9-13-year-old children (36). HEI scores range 
from 0 to 100, with higher scores indicating better diet quality.

2.2.2 Diet Quality Index-International
DQI-I is an international index developed in 2003 (37). It provides 

flexibility in regards to the components of a healthy diet included in 
the index calculation and hence enables comparison of dietary 
patterns across countries. By incorporating both foods and nutrients 
in diet quality evaluation, DQI-I takes into account the diversity of 
food consumption across different countries. DQI-I measures the four 
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key categories of dietary intake: variety, adequacy, moderation, and 
overall balance. DQI-I scores range from 0 to 100, with higher scores 
indicating better diet quality.

2.2.3 Healthy Eating Food Index-2019
HEFI-2019 was developed by Health Canada in 2022 to assess 

adherence to the new Canada’s Food Guide 2019 dietary 
recommendations among Canadians aged two years and older (16). 
HEFI-2019 assesses the intake of 10 specific dietary components, 
including five foods and four nutrients, with one component 
measuring the beverage intake. HEFI-2019 scores range from 0 to 80, 
with higher scores indicating better diet quality. To facilitate 
comparisons with DQI-I and HEI-C 2015, HEFI-2019 scores were 
multiplied by 1.25 to range from 0 to 100.

Supplementary Material details how each index is constructed. 
Full details are provided here (16, 28, 37).

2.2.4 Student- and school-level characteristics
Students reported their sex (girl vs. boy) and grade (4–6). 

Geographic region (rural vs. urban) and school material and social 
deprivation were derived from 2016 Canada Census data based on 
schools’ postal codes (38, 39). Higher quintiles of material and social 
deprivation indices indicate higher deprivation. To ensure sufficient 
number of schools in each group of materially and socially deprived 
areas, quintiles 1–3 vs. 4–5 of the material deprivation index and 
quintiles 1–2 vs. 3–5 of the social deprivation index were combined.

2.3 Data analyses

The properties of each index were described using means, standard 
deviations (SD), minimum to maximum ranges, and coefficients of 
variation (CV). Simple linear regression was used to assess differences 
in diet quality indices measured at three time points. Percent agreement 
and weighted Cohen’s kappa coefficients were used to assess the level of 
agreement between the three indices. Total scores were categorized into 
quartiles since no cut-off points for differentiating good vs. poor diet 
quality have been previously proposed for HEI-C 2015 and HEFI-2019. 
The weighted Cohen’s kappa coefficients were calculated since more 
than two categories for each index were being compared (40). Quadratic 
weighting was used to account for the severity of disagreements 
(whereas unweighted kappa treats all disagreements equally). Next, it 
was assessed whether sex, grade level, energy intake, material and social 
deprivation quintiles, and geographic region are associated with each of 
the three indices, by adding these variables singularly and simultaneously 
to the univariate and multivariable linear regression models, respectively. 
The F tests, adjusted R-Squared, and root mean square deviation 
(RMSD) were used to assess the goodness of fit of the multivariable 
linear regression models. Students with missing values on sex and/or 
grade level were excluded (n = 14 [2016], 2 [2018], 0 [2020/21]). All 
statistical analyses were conducted using Stata 17.0 (College Station, 
TX). A p-value <0.05 was considered statistically significant.

3 Results

Data from 336 (2016), 454 (2018), and 909 (2020/21) students 
were available for analysis. Student and school characteristics are 

shown in Table 1. Over half (51.4%) were girls. About one-third were 
in grade 4, one-third in grade 5, and one-third in grade 6 (30.6, 37.1, 
32.3%, respectively). Of 25 participating schools, 60.8% were located 
in urban areas. HEI-C 2015 and DQI-I had similar average scores and 
trends over time in each cross-sectional sample. Between 2016 and 
2020/2021 HEI-C 2015 declined from 54.7 (SD = 13.9) to 49.5 
(SD = 12.9), and DQI-I from 55.6 (SD = 9.7) to 53.2 (SD = 9.9). The 
HEFI-2019 scores were markedly lower than HEI-C 2015 and DQI-I 
in each cross-sectional sample and showed little variation over time: 
45.0 (SD = 13.9) in 2016, 44.7 (SD = 13.1) in 2018, and 44.9 
(SD = 13.6) in 2020/2021 (Table 1). Overall, the distribution of DQI-I 
scores had the lowest variability, ranging from 19.9 to 83.6 
(CV = 18.1%), compared to HEI-C 2015 that ranged from 11.7 to 95.3 
(CV = 25.8%) and HEFI-2019 from 8.6 to 90.1 (CV = 30.1%), with the 
latter having the widest range of scores.

Percent agreement and weighted kappa scores varied across the 
survey years but were statistically significant for all comparisons 
(Table 2). In a combined sample of students who participated in any 
of the survey cycles, percent agreement between HEI-C 2015 and 
DQI-I was 0.88 (95% Confidence Interval [CI]: 0.87, 0.89), between 
HEI-C 2015 and HEFI-2019 – 0.83 (95% CI: 0.82, 0.84), and between 
DQI-I and HEFI-2019 – 0.80 (95% CI: 0.79, 0.81). For this combined 
sample, weighted Cohen’s kappa coefficient for agreement between 
HEI-C 2015 and DQI-I was 0.55 (95% CI: 0.52, 0.59), between HEI-C 
2015 and HEFI-2019 0.38 (95% CI: 0.35, 0.42), and between DQI-I 
and HEFI-2019 0.29 (95% CI: 0.25, 0.33). These values of weighted 
Cohen’s kappa coefficients translate into fair to moderate 
agreement (41).

Relative to girls, boys reported diets of lower quality, with the 
difference being particularly pronounced for DQI-I in both univariate 
(β = −1.37, 95% CI: −2.31, −0.43) and multivariable models 
(β = −1.44, 95% CI: −2.38, −0.50) (Table 3). There were no statistically 
significant differences in diet quality scores across grade levels 
regardless of the index used. Students attending schools in more vs. 
less materially deprived areas appeared to have worse diet quality 
irrespective of the index used, and these differences remained robust 
after adjusting for covariates (sex, grade level, energy intake, social 
deprivation, and geographic region). However, diet quality was higher 
in more vs. less socially deprived areas when using HEI-C 2015 
(β = 1.24, 95% CI -0.09, 2.57) and DQI-I (β = 1.03, 95% CI: 0.05, 2.02) 
and after adjusting for covariates (sex, grade level, energy intake, 
material deprivation, and geographic region). Differences in diet 
quality according to geographic region were found for HEI-C 2015 but 
not for DQI-I and HEFI-2019. Finally, energy intake was positively 
associated with DQI-I (β = 0.09, 95% CI: 0.04, 0.14) and negatively 
associated with HEFI-2019 (β = −0.19, 95% CI: −0.25, −0.12).

4 Discussion

This study compared diet quality derived using three commonly 
used summary measures (HEI-C 2015, DQI-I, HEFI-2019) among 
grade 4–6 students from 25 elementary schools in western Canada. 
The three indices have different properties (e.g., dietary components 
assessed, range of values, coefficient of variation), with HEFI-2019 
demonstrating the widest range of scores and DQI-I the narrowest 
variation in the scores. The three indices demonstrated fair to 
moderate agreement (41). The ability of the indices to discriminate the 
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quality of diets between different population subgroups of Canadian 
children varied, yielding different conclusions with respect to the 
determinants of children’s diet quality. Also, higher energy 
consumption was associated with higher DQI-I and lower HEFI-2019 
scores, with the strongest association for HEFI-2019.

This study revealed that, compared with the international index 
(DQI-I), the two Canadian indices (HEI-C 2015 and HEFI-2019) 
appear to have more variation in scores. In particular, the index that 
was developed specifically for Canadian diets (HEFI-2019) showed 
the widest variation in scores, suggesting it may better capture diets of 
lower and higher quality. No HEFI-19 scores have been previously 
reported specifically for children (16). It is therefore not possible to 
assess whether our scores align with the literature, albeit it is feasible 

the scores for all three indices may be lower in our sample derived 
from socioeconomically disadvantaged communities in western 
Canada. Fair agreement was found between HEI-C 2015 and HEFI-
2019 and between DQI-I and HEFI-2019, while a moderate agreement 
was found between HEI-C 2015 and DQI-I. The latter finding is not 
surprising as both HEI-C 2015 and DQI-I use similar dietary 
components (adequacy, moderation) as opposed to HEFI-2019. The 
correlation between HEI-C 2015 and HEFI-2019 has been previously 
reported to be 0.79 (16), while in our sample it was as low as 0.6 (data 
not shown), which may be attributed to our use of a HEI-2015 version 
that was adapted for the Canadian population (28–30, 34). Finally, 
higher calorie intake was found to be associated with higher DQI-I 
but lower HEFI-2019 scores, with HEFI-2019 having the strongest 

TABLE 1 School and participant characteristics in 2016, 2018, and 2021.

Student characteristics 2016 (n = 336) 2018 (n = 454) 2021 (n = 909) Total (n = 1699)

Sex, n (%)

Girls 181 (53.9) 225 (49.6) 468 (51.5) 874 (51.4)

Boys 155 (46.1) 229 (50.4) 441 (48.5) 825 (48.6)

Grade, n (%)

4 93 (27.7) 141 (31.1) 286 (31.5) 520 (30.6)

5 119 (35.4) 175 (38.6) 336 (37.0) 630 (37.1)

6 124 (36.9) 138 (30.4) 287 (31.6) 549 (32.3)

Diet quality index, mean (SD)

HEI-C 2015 54.7 (13.9) 52.4 (12.9) 49.5 (12.9) 51.3 (13.2)b

DQI-I 55.6 (9.7) 55.0 (9.4) 53.2 (9.9) 54.1 (9.8)b

HEFI-2019a 45.0 (14.0) 44.7 (13.1) 45.0 (13.6) 44.9 (13.5)

Diet quality index, range (CV%)

HEI-C 2015 19.3–93.4 (25.4) 14.6–95.3 (24.6) 11.7–89.3 (26.1) 11.7–95.3 (25.7)

DQI-I 28.0–80.8 (17.4) 26.1–80.6 (17.1) 19.9–83.9 (18.6) 19.9–83.9 (18.1)

HEFI-2019a 8.6-84.0 (31.1) 13.5–82.7 (29.3) 10.5–90.1 (30.2) 8.6–90.1 (30.1)

School characteristics 2016 (n = 6) 2018 (n = 7) 2021 (n = 12) Total (n = 25)

Material deprivation quintile, n (%)

1 (least deprived) 0 (0) 1 (14.3) 2 (16.7) 3 (12.0)

2 1 (16.7) 1 (14.3) 3 (25.0) 5 (20.0)

3 0 (0) 0 (0) 4 (33.3) 4 (16.0)

4 0 (0) 3 (42.9) 3 (25.0) 6 (24.0)

5 (most deprived) 5 (83.3) 2 (28.6) 0 (0) 7 (28.0)

Social deprivation quintile, n (%)

1 (least deprived) 1 (16.7) 2 (28.6) 3 (25.0) 6 (24.0)

2 2 (33.3) 0 (0) 4 (33.3) 6 (24.0)

3 1 (16.7) 2 (28.6) 2 (16.7) 5 (20.0)

4 1 (16.7) 3 (42.9) 1 (8.3) 5 (20.0)

5 (most deprived) 1 (16.7) 0 (0) 2 (16.7) 3 (12.0)

Geographic region, n (%)

Urban 0 (0) 0 (0) 3 (25.0) 3 (12.0)

Rural 6 (100) 7 (100) 9 (75.0) 22 (88.0)

CV, coefficient of variation; SD, standard deviation; HEI-C 2015, Healthy Eating Index-Canada 2015; DQI-I, Diet Quality Index-International; HEFI-2019, Healthy Eating Food Index 2019.
aHEFI-2019 scores have been recalibrated from a maximum of 80 to a maximum of 100 by multiplying the scores by 1.25.
bp-value for trend from simple linear regression is < 0.0001.
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association with energy intake. Brassard et al. also reported the inverse 
relationship between energy intake and HEFI-2019 scores, proposing 
that it may be  driven by two components which had the highest 
inverse correlation with energy intake: beverages and vegetables and 

fruit (16). HEI-C 2015 had no statistically significant association with 
energy intake in our study. Brassard et al. used the US HEI-2015 and 
also found no relationship with energy intake since each of its 
components is divided by total energy intake.

TABLE 2 Percent agreement and weighted Cohen’s kappa coefficients (95% CI) for HEI-C 2015, DQI-I, and HEFI-2019.

HEI-C 2015 DQI-I

Percent agreement 
(95% CI)

Cohen’s kappa 
coefficient (95% 

CI)

Percent agreement 
(95% CI)

Cohen’s kappa 
coefficient (95% 

CI)

2016
DQI-I 0.89 (0.88, 0.91) 0.62 (0.55, 0.69) n/a n/a

HEFI-2019a 0.83 (0.81, 0.86) 0.42 (0.34, 0.49) 0.81 (0.78, 0.84) 0.33 (0.25, 0.41)

2018
DQI-I 0.88 (0.86, 0.89) 0.55 (0.49, 0.61) n/a n/a

HEFI-2019a 0.82 (0.80, 0.84) 0.36 (0.30, 0.42) 0.79 (0.76, 0.81) 0.25 (0.18, 0.32)

2020/2021
DQI-I 0.87 (0.86, 0.89) 0.55 (0.50, 0.60) n/a n/a

HEFI-2019a 0.83 (0.82, 0.85) 0.41 (0.36, 0.45) 0.80 (0.78, 0.82) 0.29 (0.24, 0.34)

Combined
DQI-I 0.88 (0.87, 0.89) 0.55 (0.52, 0.59) n/a n/a

HEFI-2019a 0.83 (0.82, 0.84) 0.38 (0.35, 0.42) 0.80 (0.79, 0.81) 0.29 (0.25, 0.33)

CI, confidence interval; HEI-C 2015, Healthy Eating Index-Canada 2015; DQI-I, Diet Quality Index-International; HEFI-2019, Healthy Eating Food Index 2019; n/a, not applicable. p-value for 
all kappa < 0.01.
aHEFI-2019 scores have been recalibrated from a maximum of 80 to a maximum of 100 by multiplying the scores by 1.25.

TABLE 3 Coefficients (95% CI)a of HEI-C 2015, DQI-I, and HEFI-2019b total scores for participant and school characteristics.

HEI-C 2015 DQI-I HEFI-2019b

Univariate 
(95% CI)

Multivariable 
(95% CI)

Univariate 
(95% CI)

Multivariable 
(95% CI)

Univariate 
(95% CI)

Multivariable 
(95% CI)

Sex (ref: girls)

  Boys −0.81 (−2.09, 0.47) −0.69 (−1.96, 0.58) −1.37 (−2.31, −0.43)c −1.44 (−2.38, −0.50)c −0.84 (−2.14, 0.46) −0.47 (−1.76, 0.82)

Grade (Ref: 4)

  5 −0.49 (−2.04, 1.07) −0.22 (−1.78, 1.34) 0.50 (−0.65, 1.65) 0.52 (−0.63, 1.67) −0.22 (−1.81, 1.36) 0.20 (−1.38, 1.79)

  6 1.42 (−0.18, 3.03) 1.44 (−0.18, 3.05) 0.77 (−0.41, 1.96) 0.64 (−0.55, 1.83) 1.22 (−0.41, 2.86) 1.61 (−0.03, 3.25)

Energy intake 

(per 100 kcal)
0.07 (−0.006, 0.13) 0.04 (−0.03, 0.1) 0.10 (0.06, 0.15)c 0.09 (0.04, 0.14)c −0.16 (−0.23, −0.10)c −0.19 (−0.25, −0.12)c

Material deprivation (ref: lower)

  Higher −3.22 (−4.65, −1.78)c −3.05 (−4.52, −1.58)c −1.18 (−2.25, −0.11)c −0.87 (−1.96, 0.22) −2.03 (−3.50, −0.56) −2.54 (−4.03, −1.04)c

Social deprivation (ref: lower)

  Higher 1.41 (0.12, 2.70)c 1.24 (−0.09, 2.57) 1.20 (0.25, 2.15)c 1.03 (0.05, 2.02)c −0.24 (−1.55, 1.08) 0.27 (−1.08, 1.62)

Geographic region (ref: urban)

  Rural 1.58 (0.30, 2.86)c 1.84 (0.54, 3.14)c 0.95 (0.007, 1.89)c 0.90 (−0.06, 1.86) 0.79 (−0.51, 2.09) 1.25 (−0.06, 2.57)

Goodness of fit

  F-statistic 

(p-value)
4.24 (<0.01) 6.11 (<0.01) 7.81 (<0.01)

  R-squared 0.0172 0.0247 0.0313

  Adjusted 

R-squared
0.0132 0.0207 0.0273

  Root MSE 13.159 9.6819 13.331

CI, confidence interval; HEI-C 2015, Healthy Eating Index-Canada 2015; DQI-I, Diet Quality Index-International; HEFI-2019; Healthy Eating Food Index 2019; Root MSE, root mean square 
deviation.
aFrom univariate and multivariable linear regression models with variables (sex, grade level, energy intake, material and social deprivation quintiles, and geographic region) added singularly 
and simultaneously to the models, respectively.
bHEFI-2019 scores have been recalibrated from a maximum of 80 to a maximum of 100 by multiplying the scores by 1.25.
cp-value < 0.05.

https://doi.org/10.3389/fnut.2024.1519829
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Panahimoghadam et al. 10.3389/fnut.2024.1519829

Frontiers in Nutrition 06 frontiersin.org

Consistent with government reports (2, 3), our results revealed 
that boys had worse diet quality than girls regardless of the index used, 
with DQI-I being the most robust at differentiating diet quality 
between girls vs. boys. The fact that, unlike HEI-C 2015 and HEFI-
2019, DQI-I includes certain nutrients and dietary components 
(cholesterol, vitamin C, and macronutrient ratio) may have 
contributed to this finding. Our comparisons across grade levels 
revealed no statistically significant differences in diet quality regardless 
of the index used. This could be  due to the narrow age range of 
children in our sample (9–12 years old), whereas previous studies in 
samples with a wider age range of children demonstrated statistically 
significant differences (1, 15, 19).

It has been previously demonstrated that children from lower SES 
families consume less fruit, vegetables and fibre, and more added 
sugar and energy drinks (42, 43). Our findings corroborate this 
evidence and show that regardless of the diet quality index used, 
students from more materially deprived neighbourhoods report worse 
diet quality, with HEI-C 2015 and HEFI-2019 better capturing these 
differences. Although diet quality appeared to be higher in more vs. 
less socially deprived areas, previous studies that reported on the 
association between social deprivation and diet yielded inconsistent 
findings (15, 44), possibly due to differences in diet quality indices 
used, covariates adjusted for, and characteristics of the study sample.

Except when using HEI-C 2015, no difference in diet quality was 
found between students residing in rural vs. urban areas. Similarly, 
Tugault et  al. reported no significant differences in diet quality 
between rural vs. urban areas in a sample of 4,728 students 6–17 years 
old (15). While HEI-C 2015 was able to detect differences in diets 
between geographic regions, this could be due to smaller sample sizes 
and surveying participants from smaller geographic areas and no 
participants from metropolitan areas in our study.

To the best of our knowledge, this is the first study to compare 
established diet quality indices in a population-based sample of 
Canadian school-aged children. Data were collected through 24-h 
dietary recall with a sample size large enough to capture sufficient 
variation in diet quality across population subgroups. However, there 
are few limitations to consider. Collecting a single 24-h dietary recall 
on weekdays does not capture participants’ usual dietary intake; yet 
collecting data from multiple 24-h dietary recalls and including 
weekend days is not feasible in school-based studies. The findings of 
the present study should therefore be interpreted as being based on a 
single 24-h recall rather than being based on a comparison of usual 
intake. Since participating schools are located in socioeconomically 
disadvantaged communities and have an active health promotion 
intervention in place, children’s diets may differ from those of the 
general population. However, this does not affect the comparison of 
the three indices, the indices were able to capture variability in 
children’s diets as well as variation across population subgroups. All 
data were self-reported which may be subject to social desirability and 
measurement bias.

In sum, this study shows that the choice of a diet quality index 
affects the interpretation of the results and practical considerations. 
Therefore, researchers, practitioners, and policymakers must seek 
consensus on which index to use and under which circumstances. Of 
the three indices examined, HEFI-2019 has been developed most 
recently specifically for Canadian diets. It reflects adherence to the 
dietary recommendation outlined in the latest Canada Food Guide 
and our current understanding of diet quality and how it should 

be measured. However, adjustments to HEFI-2019 may be needed to 
circumvent its dependency on diet quantity.
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