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ABSTRACT

Purpose: To examine associations between preschoolers’ diet quality
and parent and child socio-demographic variables.

Methods: Cross-sectional analysis with 117 preschoolers. Parents
reported socio-demographics and their children’s diet using 3-day food
records. Diet quality was assessed using the Healthy Eating Index (HEI)
2015. Linear regression models were used to analyze associations
between socio-demographics and HEI scores.

Results: A total of 86% of children had an HEI-2015 score in the “needs
improvement” category (51-80 out of a maximum of 100). Children’s
overall HEI-2015 score was inversely associated with children’s age
(B=-0.19, 95% Cl -0.37, -0.02). Parental education was positively
associated with children’s overall HEI score (8=9.58, 95% Cl 3.81,
15.35) and with scores for total fruit (8=1.00, 95% Cl 0.39, 1.76),
vegetables (8=1.11, 95% Cl 0.03, 2.18), total protein (8= 1.06, 95%
Cl 0.28, 1.84), and seafood/plant protein (8=1.67, 95% Cl 0.43, 2.89)
components. Children who identified as Caucasian (8=4.29, 95%
Cl 2.46, 6.14), had a Caucasian parent (= 3.01, 95% Cl 0.78, 5.25), or
parents who were born in Canada (8=2.32, 95% Cl 0.53, 4.11) had
higher scores for dairy.

Conclusion: Our results suggest that preschoolers’ diet quality needs
improvement and that children’s diet quality varies by children’s age
and parental education level.

(Can ) Diet Pract Res. 2021;82:131-135)
(DOI: 10.3148/cjdpr-2021-009)
Published at dcjournal.ca on 20 April 2021

INTRODUCTION

Healthy dietary intake plays an important role in children’s
short- and long-term health. Yet evidence from the United
States [1], United Kingdom [2], and Canada [3] suggests
that many children are not meeting the recommended
dietary guidelines. Most of the Canadian research examin-
ing childhood dietary intake has focused on daily intake of
specific nutrients or foods [3, 4]. However, it has been rec-
ommended that studies should evaluate diets based on over-
all quality rather than specific nutrients [5]. The Healthy
Eating Index (HEI) was designed to assess diet quality in

RESUME

Objectif. Examiner les associations entre la qualité de 'alimentation des
enfants d’age préscolaire et les variables sociodémographiques des
parents et des enfants.

Méthodes. Analyse transversale auprés de 117 enfants d’age
préscolaire. Les parents ont fourni des données sociodémographiques
et sur l'alimentation de leurs enfants au moyen de journaux alimentaires
tenus sur 3 jours. La qualité de l'alimentation a été évaluée a partir de l'in-
dice de saine alimentation (ISA) 2015. Des modéles de régression
linéaire ont été employés pour analyser les associations entre les
données sociodémographiques et les scores d’ISA.

Résultats. Au total, 86 % des enfants ont obtenu un score d’ISA-2015 dans
la catégorie « besoin d’amélioration » (51 a 80 sur un maximum de 100). Le
score global d’ISA-2015 des enfants était inversement associé a leur age
($=-0,19;1Ca 95 % : -0,37—-0,02). L'éducation des parents était positive-
ment associée au score global d’ISA de I'enfant (=9,58; IC a 95 % :
3,81-15,35) et aux scores pour les composantes fruits totaux (8= 1,00;
ICa 95 %:0,39-1,76), légumes (B=1,11; ICa 95 % : 0,03-2,18),
protéines totales (8=1,06; IC a 95 % : 0,28-1,84) et fruits de mer/
protéines végétales (8=1,67;1C a 95 % : 0,43-2,89). Les enfants
désignés comme étant de race blanche (8=4,29; ICa 95 % : 2,46—6,14),
dont un parent est de race blanche (= 3,01; ICa 95 % : 0,78-5,25) ou
dont les parents sont nés au Canada (8=2,32;1Ca 95 % : 0,53-4,11)
ont obtenu des scores plus élevés pour les produits laitiers.

Conclusions. Nos résultats suggérent que la qualité de 'alimentation des
enfants d’age préscolaire doit &tre améliorée et que la qualité de 'alimen-
tation des enfants varie selon leur age et le niveau d’éducation des
parents.
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people aged 2 years and older [6] and is considered a reli-
able tool to assess the diet quality of preschool-aged
children [6].

Understanding socio-economic disparities in diet can
inform nutrition policy and population-based interventions
[7]. Socio-demographic differences in diet quality have been
described in adults [8-10], older children, and adolescents
[11-13]. However, less is known about socio-demographic
differences in diet quality among Canadian preschool chil-
dren. The objective of this study was to describe preschool
children’s diet quality and investigate how children’s diet
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quality is associated with parents’ and children’s socio-
demographics among a sample of Canadian families.

METHODS

This study used baseline data from the Guelph Family Health
Study pilots, which included data on 117 preschool children
from 83 families [14, 15]. Specific details regarding sampling
design and data collection methods have been published else-
where [15]. Three-day food records were used to calculate
HEI-15 scores for each child as an indicator of diet quality
[16]. Scores are based on intake of 13 dietary components
(9 adequacy and 4 moderation, see Figure 1 and Table 1), with
potential scores from 0 to 100 (>80 = good, 50-80 = needs
improvement, <50 = poor). Trained research assistants man-
ually examined food records and converted intakes to HEI
equivalents. Sodium and fatty acid intakes were obtained from
Food Processor Nutrition Analysis Software version 11.6.441
(ESHA Research, Salem, OR, USA), and added sugar intake
was manually calculated through retrieving information from
designated food labels. Although the HEI has been adapted
for use with Canadian populations [17], the HEI-2015 was
selected for this analysis because the version of ESHA used
only provides data based on the United States Department of
Agriculture recommendations. Parents also reported socio-

demographic characteristics. Child body mass index z-scores
were calculated [18, 19] and overweight or obese children clas-
sified with a cut-off point >2 z-score. The University of
Guelph Research Ethics Board approved the study.

Descriptive statistics were used to describe parent and
child characteristics. Data were normally distributed accord-
ing to skewness curves [20, 21]. Linear regression analyses
were used to determine associations between children’s
HEI-2015 scores and socio-demographics. Data were analyzed
using SAS (software version 5.2 for MacBook 10S 10.14.16,
SAS Institute Inc., Cary, NC, USA).

RESULTS

The child participants (n =117) had a mean age of 3.58
(£SD 1.27) years, 52% were male, and 32% were classified as
overweight or obesity. Mean age of parents was 35.97 (+5.51)
years, 56.5% were female, 85.5% were married, 74.7% had a
university degree, and average household income was
$80 863.31 CAD. Approximately 91.5% of children and 88%
of parents identified as Caucasian.

Mean HEI-2015 score was 68.85 (95% CI 67.01, 70.70);
86% of children had an HEI-2015 score in the “needs
improvement” category (51-80 out of 100), and 2% had a
low-quality diet (<51). Figure 1 shows the mean score for each

Figure 1. Children HEI-2015 mean components scores.? Guelph Family Health Study. 2015-2016 (n=117).
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“Higher scores indicated better diet quality for adequacy components (total fruits, whole fruits, total vegetables, greens and beans, whole grains, dairy, total protein foods,
seafood and plant proteins, fatty acids) and for moderation components (saturated fats, added sugars, sodium, refined grains).
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Table 1. Children’s diet quality component and overall Healthy Eating Index-2015 scores, socio-demographics and weight status (n=117). Guelph Family Health
Study, 2015-2016.

B (95% C

£

e Interval)

Parents age

Parents ethnicity®

Number of
children®

Parental educational
level®

Income®

Canadian parents

Children’s age

Children’s sex

Children’s
ethnicity®

Children’s
weight status?

Adequacy components
Total fruits

Whole fruits

Total vegetables

Green and beans

Whole grains

Dairy

Total protein foods
Seafood and plant proteins
Fatty acids

Moderation components
Refined grains

Sodium

Added sugars

Saturated fats

Overall score

-0.02 (-0.06, 0.03)
~0.01 (-0.06, 0.05)
-0.05 (-0.12, 0.01)
-0.06 (<0.15, 0.02)

0.03 (-0.09, 0.15)
~0.03 (<0.14, 0.08)
-0.03 (-0.08, 0.02)
-0.03 (-0.11, 0.05)
~0.04 (-0.11, 0.04)

~0.11 (-0.67, 0.46)
-0.15 (-0.71, 0.42)
-0.90 (-2.38,0.57)

0.27 (~0.14, 0.69)
-0.22 (-0.59, 0.16)

-0.36 (-1.31, 0.58)
-0.58 (~1.74, 0.59)
0.51 (-0.92, 1.95)
0.58 (~1.30, 2.45)
0.61 (-1.93, 3.15)
3.01 (0.78, 5.25)
-0.23 (-1.31, 0.84)
0.26 (-1.42, 1.94)
-0.46 (-2.08, 1.16)

-1.27 (-3.25,0.71)
-0.18 (~2.15, 1.80)
-0.14 (-0.91, 0.61)
~1.50 (~4.14, 1.13)

0.25 (-7.28, 8.32)

0.17 (-0.19, 0.53)
0.18 (-0.26, 0.62)
-0.28 (-0.83, 0.26)
-0.29 (-0.99, 0.42)
-0.12 (-1.09, 0.84)
-0.41 (-1.29, 0.47)
~0.03 (-0.43, 0.38)
0.18 (~0.26, 0.62)
~0.08 (-0.69, 0.53)

0.88 (0.15, 0.61)
0.21 (-0.54, 0.95)
-0.09 (-0.37, 0.20)
0.46 (<0.54, 1.46)
0.59 (-2.46, 3.63)

1.08 (0.39, 1.76)
0.58 (~0.31, 1.46)
1.11 (0.03, 2.18)
1.11 (<031, 2.53)
0.73 (-1.21, 2.68)
~0.45 (-2.24, 1.34)
1.06 (0.28, 1.84)
1.67 (0.43, 2.89)
0.39 (-0.85, 1.63)

1.09 (~0.42, 2.60)
0.53 (-0.98, 2.04)
0.47 (-0.10, 1.04)
0.22 (-1.82. 2.26)
9.58 (3.81, 15.35)

1.29 (4.50, 2.13)
8.59 (~1.48, 1.87)
~4.48 (-1.82,8.51)
-5.89 (-2.34, 1.16)
8.06 (-1.53, 3.14)
1.94 (~1.05, 3.99)
-2.35(-1.03, 9.83)
432 (-1.17, 1.98)
-5.38 (-2.05, 9.79)

~1.55 (-2.04, 1.73)
-3.49 (-2.20, 1.51)
-4.07 (-1.04, 2.21)
1.44 (-1.03, 3.92)

-4.23 (-3.11, 0.00)

-0.23 (-0.98
-0.05 (-0.98
-0.65 (-1.79
-0.51 (-2.01
-0.52 (-2.55
2.32(0.53,
0.36 (-0.49
0.49 (-0.85
-0.33 (-1.62

-0.56 (-2.15
0.17 (-1.40
0.13 (-0.48

~0.71 (-2.82

~0.07 (~6.50

,0.53)
,0.87)
,0.49)
,0.98)
,1.51)
4.11)
,1.21)
,1.83)
,0.96)

,1.03)
,1.75)
,0.73)
. 1.40)
, 6.36)

-0.19 (-0.37, -0.02)
~0.24 (-0.45, —0.03)
0.06 (-0.23, 0.35)
-0.01 (-0.39, 0.37)
0.23 (-0.29, 0.75)
-0.20 (-0.66, 0.25)
0.12 (-0.10, 0.34)
~0.11 (-0.45, 0.22)
-0.32 (-0.67, 0.04)

-0.57 (-0.93. -0.21)
-0.62 (-1.01, -0.24)
~0.14 (-0.28, 0.00)
~0.01 (-0.58, 0.56)
-2.01 (-3.59, -0.43)

0.53 (0.14, 0.91)
0.61 (0.14, 1.08)
-0.06 (-0.73, 0.60)
0.01 (-0.85, 0.87)
0.95 (-0.22, 2.12)
-0.58 (-1.61, 0.44)
0.10 (-0.39, 0.61)
0.35 (<0.41, 1.12)
0.02 (-0.81, 0.85)

~0.05 (-0.91, 0.81)
0.88 (-0.02, 1.79)
~0.15 (-0.48, 0.18)
0.43 (~0.86, 1.72)
3.04 (-0.62, 6.71)

0.17 (-0.62, 0.94)
-0.24 (-1.19, 0.71)
0.19 (-1.11, 1.49)
0.29 (-1.39, 1.99)
2.01(-0.28, 4.31)
4.29 (2.46, 6.13)
-0.51 (-1.49, 0.47)
~0.04 (~1.55, 1.47)
0.42 (-1.19, 2.04)

-0.72 (-2.41, 0.96)
-0.51 (-2.31, 1.29)
-0.17 (-0.82, 0.48)
-0.59 (-3.12, 1.95)
4.61 (-2.61, 11.83)

~0.31 (-0.74, 0.13)
-0.57 (-1.11, -0.03)
0.23 (-0.51,0.97)
-0.02 (-0.98, 0.95)
~0.61(-1.93,0.72)
~0.61 (-1.76, 0.54)
~0.12 (-0.69, 0.46)
0.44 (<041, 1.29)
0.06 (-0.88, 1.00)

0.18 (-0.80, 1.16)
0.06 (-0.99, 1.11)
-0.15 (-0.52, 0.23)
~0.16 (-1.61, 1.29)
~1.56 (-5.68, 2.57)

Note: Bolded values are significant results (P<0.05).

“Ethnicity was dichotomized into Caucasian and non-Caucasian.
®Parents educational level was coded as: (i) high school, (i) some college or university degree, and (iif) = university degree.
“Mid-point of 11 categories ranging from CAD$ <10 000 and CAD$ =150 000/year.
9Dichotomized into normal weight and overweight/obese.
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component. Parental education was positively associated with
children’s overall HEI score (= 9.58, 95% CI 3.81, 15.35) as
well as with scores for total fruit (f=1.00, 95% CI 0.39,
1.76), total vegetables (f=1.11, 95% CI 0.03, 2.18), total pro-
tein foods (f = 1.06, 95% CI 0.28, 1.84), and seafood and plant
protein (f=1.67, 95% CI 0.43, 2.89). Having a Caucasian
parent (= 3.01, 95% CI 0.78, 5.25) and having a parent born
in Canada (f=2.32, 95% CI 0.53, 4.11) was positively associ-
ated with dairy component scores. Higher income was posi-
tively associated with total fruit score (f =1.29, 95% CI
2.13, 4.50).

Children’s overall HEI-2015 score was inversely associated
with children’s age (f = —0.19, 95% CI —0.37, —0.02); specific
HEI-2015 components scores that decreased with children’s
age, included total fruit (f#=-0.19, 95% CI —0.37, —0.02),
whole fruit (f = —0.24, 95%CI —0.45, —0.03), refined grains
(p=-0.57,95% CI —0.93, —0.21), and sodium (f =—-0.62,
95%CI —1.01, —0.24; as a moderation component, a lower
score for sodium is associated with higher intake). Caucasian
children had higher dairy scores (f =4.29, 95% CI 2.46,
6.14), and females had higher scores for total fruit (= 0.53,
95% CI 0.14, 0.91) and whole fruit (f=0.61, 95% CI 0.14,
1.08). Children who classified as overweight or obese had
lower whole fruit scores (f = —0.57, 95% CI —1.11, —0.03)
(Table 1).

DISCUSSION

Among this sample of preschoolers from Southwestern
Ontario, the mean diet quality score was 68.85. This score is
similar to those found among preschool children using data
from the 2004 Canadian Community Health Survey (CCHS),
but higher than scores using the 2014 and 2015 cycles of the
CCHS with older children (6-17 years old) [22]. Although a
different measure of diet quality was used in our study
(HEI-C vs HEI-15), our observation that diet quality decreases
with age, suggests that the older age captured in the 2014
and 2015 CCHS may explain the difference in scores. The
2009-2014 National Health and Nutrition Examination
Survey, a representative survey in the United States, found that
the mean diet quality score of preschoolers was 60.1 [23]. This
U.S. sample included a more diverse sample, with regards to
socio-economic status (SES), which may contribute to the dis-
crepancy in HEI scores.

Parental education was positively associated with child-
ren’s diet quality. Existing research exploring associations
between parental education level and children’s diet quality
have been inconsistent [7, 24, 25]. A study of nearly
700 parents and their school-aged children in the United
States found no significant differences between diet quality
and household education level [26], whereas a review includ-
ing 8 studies from Europe and North America found that
maternal education was associated with school-aged children’s
diet quality. Additional research is needed to understand how
education level of both mothers and fathers influences diet
quality among preschool-aged children.
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While research has shown that adults, adolescents, and
school-aged children who are more affluent have relatively
higher diet quality [27-29], fewer studies have explored this
association among preschool-age children. Similar to our find-
ings, the NHANES study found that U.S. children from a
lower income status had lower scores for fruit or whole-fruits
components of the HEI. Taken together, results suggest that
intake of specific dietary components, i.e., fruit intake, may
be particularly sensitive to income disparities [23].

Some limitations should be considered when interpreting
our results: our sample was relatively small, which could have
increased risk for type 2 error. We used HEI-15 as an indica-
tor of diet quality which aligns with dietary guidelines for
Americans not Canadians, and our sample included pri-
marily Caucasian participants from high SES; thus, our
results may not be generalizable. Future research should con-
sider exploring influence of socio-demographics on dietary
intake among a larger and more representative sample of
families.

RELEVANCE TO PRACTICE

These results underscore the importance of dietitians support-
ing families with young children in establishing healthy eating
habits early in life. Dietary intervention and additional sup-
ports are indicated to improve the diet quality of children with
parents with lower socioeconomic status and education.
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