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1 | INTRODUCTION

Summary

Background: Socioeconomic differences in children's food habits are a key public
health concern. In order to inform policy makers, cross-country surveillance studies
of dietary patterns across socioeconomic groups are required. The purpose of this
study was to examine associations between socioeconomic status (SES) and chil-
dren's food habits.

Methods: The study was based on nationally representative data from children aged
6-9 years (n = 129,164) in 23 countries in the World Health Organization (WHO)
European Region. Multivariate multilevel analyses were used to explore associations
between children's food habits (consumption of fruit, vegetables, and sugar-
containing soft drinks) and parental education, perceived family wealth and parental
employment status.

Results: Overall, the present study suggests that unhealthy food habits are associ-
ated with lower SES, particularly as assessed by parental education and family per-
ceived wealth, but not parental employment status. We found cross-national and
regional variation in associations between SES and food habits and differences in the
extent to which the respective indicators of SES were related to children's diet.
Conclusion: Socioeconomic differences in children's food habits exist in the majority
of European and Asian countries examined in this study. The results are of relevance
when addressing strategies, policy actions, and interventions targeting social inequal-

ities in children's diets.

KEYWORDS
children, food habits, social inequalities, socioeconomic differences

monitoring children's food habits is embodied in international

15,6

strategies, studies reporting comparative surveillance data among

Socioeconomic inequalities in dietary behavior are widespread.>? Diet
and nutritional factors are among the main determinants of over-
weight/obesity and noncommunicable diseases,® all of which follow a
socioeconomic gradient.* Childhood overweight has been on the
political agenda in recent decades; in many countries, great effort
has been devoted to initiatives aiming to reduce obesity-related

inequalities in the younger population.>¢ Although the relevance of

primary school children are scarce. Such studies are of particular inter-
est in the context of widening inequality between social groups”‘8
and broadening socioeconomic differences in overweight and obesity
among children and adolescents.”

Socioeconomic characteristics such as education, income, and
occupation are considered major determinants of differences in

health outcomes.*® In epidemiological research, one or more of these
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characteristics may be described using the general term “socioeco-
nomic status” (SES). Generally speaking, positive associations between
SES and diet are reported in Europe, with fewer healthy food
habits identified in lower versus higher SES groups.'''? However,
given wide economic disparities and the great variation in
access to education worldwide, there is reason to believe that the
influence of SES varies among countries as a function of differing
degrees of socioeconomic development and equity.® This is a key
consideration when seeking to understand pathways of absolute
versus relative dietary inequalities and when exploring the complex
mechanisms behind them. While one dimension of the SES construct
may play an important role for children in one country, another
dimension may be of particular importance for children living in
another part of the world. Further, pathways of dietary inequalities
may be differently related to different types of food habits, a
perspective suggested in previous research.!**> The relationship
between SES and diet is more complex than it first appears, and this
complexity must be taken into account when interrogating large
international datasets.

Examining dietary inequalities in a cross-national context can
provide useful information to policy makers and others aiming to reduce
dietary disparities and health inequalities through universal and targeted
policy actions. However, cross-national comparison is often challenged
by a lack of comparable data, the use of different SES indicators,
and other methodological issues. In order to increase knowledge
about differences in children's food habits and their associations with
SES, coordinated data collection and international collaboration are
needed.

The World Health Organization (WHQO) European Childhood
Obesity Surveillance Initiative (COSI)*® uses standardized procedures
to collect data from nationally representative samples of children, thus
providing an opportunity to make cross-national comparisons of
children's food habits and their associations with SES. Based on COSI
data from the fourth round of data collection in 2015-2017, the
present study aims to explore associations between selected food
habits and parental education, perceived wealth, and occupational
status among children aged 6-9 years from 23 European and Asian
countries. More specifically, the study examines the relationship
between SES indicators and intake of fruit, vegetables, and sugar-

containing soft drinks.

2 | METHODS

In 2015-2017, the fourth round of COSI data collection took place in
36 countries belonging to the WHO European region. Of these coun-
tries, 23 collected information on food habits of children and on fam-
ily socioeconomic characteristics via the optional COSI family record
form administered to parents/caregivers and were included in this
analysis (viz., Albania, Bulgaria, Croatia, Czechia, Denmark, Georgia,
Ireland, ltaly, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Malta,
Montenegro, Poland, Portugal, Romania, Russian Federation (Moscow

city), San Marino, Spain, Tajikistan, Turkey, and Turkmenistan). The

study was carried out following a common protocol.”

According to
this protocol, countries could choose to target one or more of the fol-
lowing age groups: 6.0-6.9, 7.0-7.9, 8.0-8.9, or 9.0-9.9 years. Most
of the countries considered 7-year-olds as the only targeted age
group, and some countries had extra age groups in addition to the
7-year-olds. Nationally representative samples of children were drawn
in all countries except for the Russian Federation, where data collec-
tion was carried out only in the city of Moscow. In Malta and San
Marino, all children in the relevant age group were invited to partici-
pate in the study. The children were enrolled in the study through the
school system (i.e., primary schools) in all countries except Czechia
where the setting of enrolment was the pediatric clinics. A detailed
description of COSI study characteristics, including its implementation
in 2015-2017, is provided elsewhere.*®1?

2.1 | Food habits included in the analysis

COSI collected information on children's eating-related behaviors via
a family record form filled out by parents or a caregiver.® Among
these, this paper focuses on the consumption frequency of fresh fruit,
vegetables, and sugar-containing soft drinks, which are of particular
interest for WHO due to the epidemiological evidence of their associ-

h2°-22 and the link to social health inequalities.?® Par-

ations with healt|
ents were asked: “over a typical or usual week, how often does your
child eat or drink the following kinds of foods or beverages?” This was
followed by a tick box, where parents answered “never,” “less than

2

once a week,” “some days (1-3 days),” “most days (4-6 days),” or
“every day.” More details on the methodology for collection of these
data are provided elsewhere.?*

In relation to each food habit included in the paper, the following
were classified as “less healthy” behaviors: (i) not eating fresh fruit
every day (i.e., “never,” “less than once a week,” “some days (1-3
days),” or “most days (4-6 days)”); (ii) not eating vegetables every
day (i.e., “never,” “less than once a week,” “some days (1-3 days),” or
“most days (4-6 days)’); (iii) consuming sugar-containing soft
drinks more than 3 days a week (i.e., “most days (4-6 days)’ or

“every day”).

2.2 | Family SES

Family SES was assessed using three variables: parental education,
family perceived wealth, and parental employment. The COSI
family form included an item on the education and employment of
the responding caregiver and his/her partner/spouse. Therefore,
the information about parental education and employment was
available only if the form was completed by the mother or the
father. In Bulgaria, Czechia, Italy, Malta, San Marino, Spain, and
Turkey, data on education level and employment status specifically
of the parents was gathered, regardless of which caregiver
completed the self-completion questionnaire. Because the family

composition was not gathered in COSI round 4, it was not possible
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to identify children living in a single-parent family, nor to properly
classify the educational attainment and the employment status of
their parent. These children were thus excluded from the analysis
that focused on children living in a traditional two-parent family
structure.

Parents who reported their educational attainment as “primary

G

school or less,” “secondary or high school,” and “vocational school”
were described as having “lower education.” Parents who reported
their educational attainment as “undergraduate or bachelor degree”
and “master degree or higher” were described as having “higher edu-
cation.” Three categories of parental education were then created:
(1) low parental education (both parents with lower education);
(2) medium parental education (one parent with lower education, one
parent with higher education); (3) high parental education (both par-
ents with higher education).

Family perceived wealth was defined using three categories:
(1) low family perceived wealth (those who had trouble meeting
the end of the month with their own earnings); (2) medium family
perceived wealth (those who met the end of the month with their
own earnings without serious problems); (3) high family perceived
wealth (those who easily met the end of the month with their own
earnings).

For parental employment status, two categories were created:
(1) low parental employment (one or more parent(s) unemployed or
inactive); (2) high parental employment (both parents employed).
More details on how data on family SES variables were gathered are
provided elsewhere.?®

The information on family perceived wealth was not gathered in
Ireland and Malta, and data on parental employment were not col-
lected in Italy, San Marino, or Turkmenistan. Due to the high level of
missing data on parental educational attainment and employment,
these variables were not included in the analysis of the data from the
Russian Federation (Moscow only).

For the purpose of this paper, the following inclusion criteria
were applied: (i) children aged between 6 and 9 years with informa-
tion about sex available; (i) children with available information on at
least one of the food habits included in the analysis; (iii) children with
available information on education or employment status of both
parents.

To facilitate comparison of results, countries were grouped into
five macro-regions according to United Nations “Standard Country or
Area Codes for Statistical Use”?%; Northern Europe (Denmark, Ireland,
Lithuania, Latvia), Eastern Europe (Bulgaria, Czechia, Poland, Romania,
Russian Federation), Southern Europe (Albania, Croatia, Italy, Malta,
Montenegro, Portugal, San Marino, Spain), Central Asia (Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan), and Western Asia (Georgia,
Turkey). The World Bank classification of countries by income was
also used to report and discuss results. Countries were classified con-
sidering the year of the data collection in the following groups: high-
income countries (HICs)—Croatia, Czechia, Denmark, Ireland, Italy,
Latvia, Lithuania, Malta, Poland, Portugal, San Marino and Spain;
upper middle-income countries (UMICs)—Albania, Bulgaria, Kazakh-

stan, Montenegro, Romania, Russian Federation, Turkmenistan and

Turkey; and lower middle-income countries (LMICs)—Kyrgyzstan,

Georgia and Tajikistan.2”

2.3 | Data analysis

The prevalence values of each food-related “less healthy” behavior
stratified by SES variables were estimated at country level and by
pooling data. Differences across SES categories were tested using
Pearson's ;{2 test corrected using the Rao-Scott method to take
account of the survey design.

A multivariate multilevel logistic regression analysis was
carried out to estimate the odds ratios (ORs) and their 95% confi-
dence intervals (Cl) of having a “less healthy” dietary habit (refer-
ence category: “healthy dietary habit”) for parental education
(reference category: high parental education), family perceived
wealth (reference category: high perceived wealth), and parental
education (reference category: high employment). The ORs were
estimated adjusting for the child's sex and age, the degree of urban-
ization of the child's residence or school, and the region/administra-
tive division of the family's place of residence. A country-specific
model and a pooled model were estimated for each eating habit. All
models included random effects for primary schools attended by
children to consider the clustered structure of the data. For
Czechia's models, pediatric clinics where children were enrolled
were used instead of primary schools. The pooled regression models
were estimated including the country where data were gathered as
a covariate. In the multivariable regression analysis, children with a
missing value for the dependent variable or any of the covariates
were excluded.

Due to the heterogeneity in number and type of age group(s)
targeted by each country, the pooled analysis included only one target
age group per country in order to balance the contribution of each
country to the pooled estimates and to limit as much as possible the
differences in children's ages. For the pooled analysis, 7-year-olds
were selected if they were targeted by COSI, otherwise the nearest
target age group was chosen. Data from Ireland, Italy, Malta, Russian
Federation, San Marino, and Turkmenistan were not included in
pooled analyses because information on one or more food habits or
SES variables was unavailable.

Sampling weights to adjust for the sampling design,
oversampling, and nonresponse at the child level were used in all
analyses. For Lithuania, an unweighted analysis was carried out
because sampling weights were not available. All analyses took
account of the cluster sample design. In the pooled analysis, an
adjusting factor was applied to the sampling weights to consider the
differences in the population size of the countries involved. The
adjusting factor was calculated based on the number of children
belonging to the targeted age group according to Eurostat figures or
national official statistics for 2016. A p value of 0.05 was used to
define statistical significance. All statistical analyses were performed
in the statistical software package Stata version 15.1 (StataCorp
LLC, College Station, TX, USA).
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3 | RESULTS

3.1 | Children's characteristics

A total of 119,083 children were included in the analysis, 89.9% of all
children aged 6-9 years with a completed COSI family record form.
The number of included children varied widely between country, from

less than 1000 in Denmark, Ireland, and San Marino to more than

TABLE 1

9000 in Italy, Spain, and Turkey (Table S1). These variations were due
to differences in study design characteristics and in the proportion of
children whose parents completed the family forms (Table S1). The
subgroup of children without any missing values for the variables used
for the multivariate regression analyses numbered in total 112,841.
More details are provided in Table S1. In pooled analysis, we included
just one targeted age group for each country with complete informa-
tion on all investigated food habits for a total of 42,063 children.

Percentage of boys, children's age (mean and SD), parental education level, parental employment status and family perceived wealth

(i.e., how the family met the end of the month with earnings at its disposal) by country: COSI/WHO Europe round 4 (2015-17)

Parental Family perceived
Parental education (%) employment (%) wealth (%)
Boys (%) Age in years mean (SD) Low Medium High Low High Low Medium High

Northern Europe

DEN 52.2 7.2(0.5) 33.9 31.6 34.5 15.3 84.7 6.9 35.6 57.5

IRE 52.2 7.1(0.4) 28.6 282 433 359 64.1 n.a. n.a. n.a.

LTU 50.9 7.8(2.1) 362 299 340 223 777 18.8 46.7 34.5

LVA 484 8.3(2.9) 324 317 358 224 77.6 18.8 60.6 20.6
Eastern Europe

BUL 51.5 7.6 (0.3) 568 21.0 223 297 70.3 30.6 522 17.2

CZH 51.1 7.0(0.1) 641 213 146 244 75.6 12.6 51.0 36.4

POL 49.7 8.4(0.2) 333 264 40.3 25.6 74.4 13.6 60.3 26.2

ROM 49.3 8.5 (0.6) 587 145 268 371 62.9 23.6 46.0 304

RUS 49.8 7.4 (0.5) n.a. n.a. n.a. n.a. n.a. 9.8 40.1 50.1
Southern Europe

ALB 52.6 8.5(1.4) 694 110 19.6 429 57.1 28.6 29.1 423

CRO 51.2 8.5(0.5) 605 224 171 285 71.5 20.1 50.6 29.3

ITA 51.6 8.8(0.7) 69.8 18.3 12.0 n.a. n.a. 48.9 41.1 10.0

MAT 50.0 7.8(2.0) 584 228 188 37.0 63.0 n.a. n.a. n.a.

MNE 52.8 7.4(1.9) 628 221 151 420 58.0 26.1 48.0 25.9

POR 50.8 7.5(0.9) 657 198 146 265 73.5 29.8 441 26.1

SMR 45.6 8.8(1.8) 617 251 13.2 n.a. n.a. 34.8 527 12,5

SPA 50.8 8.0 (0.6) 44.5 27.9 27.7 415 58.5 16.5 37.8 45.7
Central Asia

KAZ 50.1 9.0(0.3) 46.6 252 282 456 54.4 33.2 30.3 36.4

KGZ 50.8 7.9 (0.8) 60.6  20.0 194 674 32.6 44.2 204 354

TIK 51.8 7.4 (0.3) 73.1 21.3 5.5 74.5 25.5 45.2 224 324

TKM 50.2 7.7 (0.4) 834 128 3.7 n.a. n.a. 7.4 323 60.3
Western Asia

GEO 51.0 7.6 (0.6) 58.6 15.3 261 404 59.6 25.1 38.3 36.6

TUR 50.9 7.5(0.3) 768 129 103 843 15.7 40.9 335 25.6

Pooled estimates®  51.4 7.8(0.7) 600 19.7 203 558 44.2 29.5 38.5 32.0

Abbreviations: n.a., not available; SD, standard deviation.

Country abbreviations: Albania (ALB); Bulgaria (BUL); Croatia (CRO); Czechia (CZH); Denmark (DEN); Georgia (GEO); Ireland (IRL); Italy (ITA); Kazakhstan
(KAZ); Kyrgyzstan (KGZ); Latvia (LVA); Lithuania (LTU); Malta (MAT); Montenegro (MNE); Poland (POL); Portugal (POR); Romania (ROM); Russian
Federation-Moscow city (RUS); San Marino (SMR); Spain (SPA); Tajikistan (TJK); Turkey (TUR); Turkmenistan (TKM).

?Pooled values were estimated including the following age groups/countries: 7-year-olds from Bulgaria, Czechia, Denmark, Kyrgyzstan, Georgia,

Latvia, Lithuania, Montenegro, Portugal, Spain, Tajikistan and Turkey; 8-year-olds from Albania, Croatia, Poland and Romania; and 9-year-olds from

Kazakhstan.
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Table 1 summarizes some characteristics of the children studied
in the 23 countries. The mean age ranged from 7.0 years in Czechia to
9.0 years in Kazakhstan. In almost all countries from Eastern and
Southern Europe and from Central and Western Asia, most parents
had a low level of education. The percentage of children with low
parental employment ranged from 15.3% to 84.3%, mirroring differ-
ences among countries in terms of both the unemployment rate and
the proportion of parents who were not part of the labor force—
meaning they were neither unemployed or employed—such as stay-
at-home parents. The percentage of children living in families with

low perceived wealth varied between 6.9% and 48.9%.

3.2 | Not eating fresh fruit every day
The percentage of children who did not eat fresh fruit every day var-
ied widely between the countries, ranging from 19% to 82%.2*

The pooled analysis showed that the proportion of children with
this “less healthy” behavior was higher among children with lower
parental education and lower family perceived wealth compared with
those with higher parental education and family perceived wealth—
63.9% versus 54.5% and 68.4% versus 55.8%, respectively (Table S2).
This result was confirmed by the multivariate analysis. As shown in
Figure 1, children whose parents had lower education status were less
likely to eat fresh fruit every day than those with higher parental
education—the adjusted OR for not consuming fresh fruit every day
was equal to 1.48 (95% Cl: 1.29-1.70) in the pooled analysis (compar-
ing low vs. high parental education). Similarly, children from families
with lower perceived wealth were less likely to have fresh fruit daily

than those with a higher level of perceived wealth—the OR for not

Parental education: low parental education vs high

Family perceived wealth: low family perceived wealth vs high

consuming fresh fruit every day was 1.83 (95% Cl: 1.64-2.04) in the
pooled analysis (comparing low vs. high perceived wealth). This associ-
ation for both these variables was found in almost all countries, with
values of the ORs equal to or over 2.00 in five countries (for parental
education: Ireland, Portugal, San Marino, Spain, Turkmenistan; for
family perceived wealth: Czechia, Kazakhstan, Kyrgyzstan,
Montenegro, Romania). The data showed a different picture for
parental employment, which was less frequently and less strongly
associated with the “less healthy” eating habit of not consuming fresh
fruit daily than the other two SES variables. Moreover, in all countries
where an association was found (except in Denmark), a reverse direc-
tion emerged: children with lower parental employment were less
likely to not eat fresh fruit every day, compared with children with
higher parental employment. As regards parental education and family
perceived wealth, the data showed similar patterns for countries
belonging to the same macro-region, even in those macro-regions
where there are both HICs and UMICs (such as Eastern and Southern
Europe). Moreover, no evident differences emerged between macro-
regions with the exception of countries from Central and Western
Asia, which are classified as LMICs and UMICs, where there was no
association or a weaker association with parental education. More
details on the results of the multivariate regression analysis are pro-

vided in Table S3.

3.3 | Not eating vegetables every day

The habit of not consuming vegetables every day was differently
spread among countries, with the percentage of children having this

“less healthy” behavior ranging from 26% to 91%.2%

Parental employment status: low parental employment vs

parental education OR (95%Cl) family perceived wealth OR (95%Cl) high parental employment OR (95%Cl)
Northern Europe

DEN —_— 1.80 (1.2, 2.67) D EE— 0.94 (0.4, 1.98) — 1.64(1.09, 2.47)
IRE B — 2.00(1.32, 3.04) na — 1.03(0.71, 1.51)
LTU —— 1.63(1.25,2.12) S — 1.62(1.09, 2.41) —— 1.02(0.75, 1.39)
LVA - 1.34(1.11, 1.61) —— 1.63(1.23, 2.15) — 0.87(0.75, 1.02)
Eastern Europe

BUL i 1.26 (0.96, 1.65) —— 1.79(1.29, 2.47) T 1.16 (0.91, 1.46)
czH —a— 1.54 (0.96, 2.45) —_— 2,05 (1.34, 3.14) — 1.00(0.72, 1.39)
POL —— 1.60(1.23, 2.08) —_—— 1.78(1.13, 2.80) —— 0.78 (0.63, 0.98)
ROM i 1.20 (0.96, 1.50) ol 2.00(1.64, 2.45) —- 0.89(0.75, 1.05)
RUS na. — 1.65(1.23,2.22) n.a.
Southern Europe
ALB —-— 1.31(0.99, 1.73) — 1.86 (1.41, 2.45) i 0.87(0.68, 1.10)
CRO —.— 1.63(1.24, 2.16) —.— 1.41(1.08, 1.84) —-— 0.78 (0.63, 0.96)
ITA - 1.56 (1.40, 1.74) - 1.20(1.07, 1.34) na.

MAT —— 1.50(1.22, 1.85) n.a. — 0.88(0.74, 1.04)
MNE —— 1.75(1.34, 2.28) —— 2.63(1.92, 3.60) — 0.88(0.72, 1.08)
POR —— 2.94(2.34,3.68) - 1.19(0.99, 1.42) - 1.00(0.86, 1.16)
SMR —a 3.38(2.44,4.69) na. n.a.

SPA =l 2.42(2.01,2.91) —— 1.68 (1.36, 2.07) .- 1.08 (0.94, 1.25)
Central Asia

KAZ T 1.29(0.94, 1.79) — 2.39(1.76, 3.26) oy 0.83(0.62, 1.09)
KGZ —— 0.90 (0.67, 1.20) —— 2.03(1.60, 2.57) —- 0.85(0.70, 1.03)
TIK —_— 1.23(0.67, 2.26) — 1.79(1.24, 2.57) —— 0.76 (0.54, 1.08)
TKM —8— 2.85(1.58,5.16) ri— 1.09 (0.71, 1.69) na.
Western Asia

GEO ——— 0.91(0.72, 1.14) — 1.92(1.41,2.61) - 0.89(0.72, 1.10)
TUR —— 0.97(0.80, 1.17) - 1.39(1.21, 1.60) - 0.79(0.67, 0.93)
Pooled estimates - 1.48 (1.29, 1.70) - 1.83 (1.64, 2.04) kg 0.89 (0.80, 0.98)
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FIGURE 1 Country-specific and pooled adjusted odds ratios (ORs) of not consuming fresh fruit every day (compared with consuming fresh

fruit every day) related to parental education, family perceived wealth and parental employment status. COSI/WHO Europe round

4 (2015-2017). For an explanation of the country abbreviations, see Table 1. Abbreviation ‘n.a.” means ‘not available’. Pooled values were
estimated including the following age groups/countries: 7-year-olds from Bulgaria, Czechia, Denmark, Georgia, Kyrgyzstan, Latvia, Lithuania,
Montenegro, Portugal, Spain, Tajikistan and Turkey; 8-year-olds from Albania, Croatia, Poland and Romania; and 9-year-olds from Kazakhstan.
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As already seen for the consumption of fresh fruit, the “less
heathy” habit regarding vegetable consumption was more prevalent
among children whose parents had a low education compared with
children whose parents had a high education—the pooled value was
78.8% versus 73.2%—and among children from families with low
perceived wealth compared with children from families with high
perceived wealth—the pooled value was 78.9% versus 74.0%
(Table S3).

Figure 2 shows the adjusted ORs for not consuming vegetables
daily for low parental education (compared with high), low family per-
ceived wealth (compared with high) and low parental employment
(compared with high). If the parents had low education, the children
were significantly more likely to not eat vegetables every day in
19 out of 23 countries (pooled estimate OR 1.36, 95% Cl: 1.18-1.57).
A similar pattern was found for children from families with low per-
ceived wealth (pooled estimate OR 1.37, 95% Cl: 1.20-1.57). In most
of the countries, there was a weak association or no association at all
between not consuming vegetables every day and parental employ-
ment. The strongest association with parental employment was esti-
mated in Latvia, where children with low parental employment were
less likely to have a “less healthy” habit than those with high parental
employment (OR 0.79, 95% Cl: 0.66-0.95). Kyrgyzstan was the only
country showing a reverse direction of the association (OR 1.16, 95%
Cl: 1.00-1.34). Looking at the macro-regions, a certain level of homo-
geneity emerged both within and between macro-regions of Europe
for all SES indicators, with countries of different levels of economic
development having similar patterns. More details on the results of

the multivariate regression analysis are provided in Table S3.

Parental education: low parental education vs high

Family perceived wealth: low family perceived wealth vs high

3.4 | Consuming sugar-containing soft drinks more
than 3 days a week

The proportion of children consuming sugar-containing soft drinks
more than 3 days a week varied between 1% and 45%.2%

In most countries, the prevalence this “less healthy” behavior was
higher among children with low parental education and low family
perceived wealth, whereas differences by parental employment status
were limited.

Figure 3 shows that in all countries except Kazakhstan,
Kyrgyzstan, and Tajikistan, children whose parents had lower educa-
tion were more likely to consume sugar-containing soft drinks more
than 3 days a week, with country-specific OR estimates ranging
from 1.27 (95% Cl: 0.87-1.85) in Poland to 4.39 (95% CI:
1.88-10.24) in Denmark. The OR estimate from the pooled analysis
was 1.47 (95% Cl: 1.24-1.74) when comparing lower versus higher
educational level. When looking at family perceived wealth, the
situation was more heterogeneous. In five countries (Croatia, Latvia,
Romania, Tajikistan, and Turkmenistan), the odds of having a “less
healthy” behavior did not differ when comparing children with low
and high family perceived wealth. In another five countries (Georgia,
Kazakhstan, Kyrgyzstan, Russian Federation [Moscow only], and
Turkey), children from families with low perceived family wealth were
(or tended to be) less likely than children with high perceived family
wealth, to consume sugar-containing soft drinks more than 3 days a
week, whereas it was the other way around in the remaining nine
countries (Albania, Bulgaria, Czechia, Denmark, Lithuania, Montene-

gro, Poland, Portugal, and Spain) with available data. The OR estimate

Parental employment status: low parental employment vs

parental education OR (95%Cl) family perceived wealth OR (95%Cl) high parental employment OR (95%Cl)
Northern Europe
DEN —a 2.18 (1.55, 3.06) —— 1.77(0.94, 3.32) . 1.01(0.64, 1.60)
IRE — 2.56 (1.84, 3.58) na. ——— 1.07 (0.78, 1.49)
LTU — 1.83(1.35,2.48) — 1.49(1.02, 2.19) —— 0.87(0.63, 1.21)
LVA —— 1.22(1.02, 1.45) —— 1.47 (1.17, 1.85) —— 0.79(0.66, 0.95)
Eastern Europe
BUL —— 1.42(1.09, 1.85) —— 2.06(1.50, 2.82) — 0.88(0.68, 1.14)
CZH - 1.54(1.01,2.37) — 1.78(1.12,2.84) —— 1.01(0.76, 1.35)
POL —— 1.31(0.96, 1.79) —_— 1.71(1.13, 2.57) — 0.81(0.57, 1.13)
ROM i 1.19(0.94, 1.49) —— 1.44 (1.17,1.79) —_ 0.91(0.75, 1.12)
RUs na. —— 1.40 (0.98, 2.01) na.
Southern Europe
ALB e 1.18(0.90, 1.54) i 1.24(0.96, 1.62) —— 1.04 (0.83, 1.30)
CRO —— 1.49 (1.13, 1.96) — 1.61(1.08, 2.39) —— 0.73(0.58, 0.93)
ITA - 1.69(1.54, 1.85) - 1.22(1.09, 1.36) na.
MAT —8—  363(2.77,4.76) na —— 0.98 (0.77, 1.25)
MNE —— 1.48 (1.08, 2.04) —— 2.22(1.61,3.06) — 0.84 (0.68, 1.03)
POR - 2.92 (2.43, 3.50) - 1.41(1.16, 1.70) - 1.06 (0.90, 1.24)
SMR —— 1.42(1.14,1.78) na. na.
SPA — 2.91(2.14, 3.96) — 0.98 (0.66, 1.48) —. 0.87(0.68, 1.11)
Central Asia
KAZ - 1.26 (0.89, 1.79) — 1.67 (1.07, 2.58) — 0.87 (0.68, 1.12)
KGZ —— 0.98 (0.78, 1.21) —a— 1.22(1.01, 1.47) - 1.16 (1.00, 1.34)
TIK —— 1.84 (1.04, 3.26) — 0.94(0.70, 1.27) — 0.92(0.69, 1.23)
TKM —_— 2.25(1.31, 3.85) —— 1.66 (1.14, 2.42) na.
Western Asia
GEO —— 0.90 (0.65, 1.25) - 1.39(1.00, 1.93) —— 1.03(0.80, 1.32)
TUR — 0.77 (0.53, 1.12) H— 1.18(0.92, 1.50) — 1.03(0.74, 1.44)
Pooled estimates - 1.36(1.18, 1.57) - 1.37(1.20, 1.56) B 0.92(0.82, 1.03)
T T L T T T T T 17T T T T T T 17T
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FIGURE 2 Country-specific and pooled adjusted odds ratios (ORs) of not consuming vegetables every day (compared with consuming
vegetables every day) related to parental education, family perceived wealth and parental employment status. COSI/WHO Europe round

4 (2015-2017). For an explanation of the country abbreviations, see Table 1. Abbreviation ‘n.a.” means ‘not available’. Pooled values were
estimated including the following age groups/countries: 7-year-olds from Bulgaria, Czechia, Denmark, Georgia, Kyrgyzstan, Latvia, Lithuania,
Montenegro, Portugal, Spain, Tajikistan and Turkey; 8-year-olds from Albania, Croatia, Poland and Romania; and 9-year-olds from Kazakhstan



8of12 | W LEY_9BESITY

FISMEN ET AL.

Parental education: low parental education vs high

Family perceived wealth: low family perceived wealth vs high

Parental employment status: low parental employment vs

parental education OR (95%Cl) family perceived wealth OR (95%Cl) high parental employment OR (95%Cl)
Northern Europe
DEN —— 4.39(1.88, 10.24) 88—  2.18(0.93,5.15) —_— 0.45(0.17,1.23)
IRE n.a. na. na.
LTU — 3.19(2.03, 5.03) — - 1.39(0.92, 2.11) — 0.81(0.58, 1.13)
LVA —— 2.15(1.69, 2.73) — 0.96 (0.71, 1.30) —— 0.92(0.73, 1.16)
Eastern Europe
BUL — 2.54 (1.54, 4.19) — 1.61(1.13,2.29) —— 1.52(1.14, 2.02)
CzZH -T— 1.41(0.88, 2.26) —_— 1.98(1.23,3.19) — 0.84(0.57, 1.24)
POL -T-— 1.27 (0.87, 1.85) —-— 1.26 (0.84, 1.90) -1 1.12(0.83, 1.52)
ROM — 2.69 (1.77, 4.08) r-— 1.09 (0.85, 1.40) —— 1.42(1.15,1.75)
RUS na. — 0.79(0.51, 1.23) na.
Southern Europe
ALB — 1.96 (1.16, 3.32) —— 1.44 (1.06, 1.96) —— 1.04 (0.81, 1.33)
CRO —— 2.64 (2.00, 3.48) ri— 1.11(0.83, 1.49) —— 0.82(0.64, 1.05)
ITA na. na. n.a.
MAT — 4.27 (2.85,6.41) n.a. —— 1.29(1.04, 1.60)
MNE —.— 2.06 (1.43, 2.96) —a— 1.42(1.05,1.91) —e— 0.80 (0.63, 1.01)
POR —— 2.76 (2.01, 3.79) —— 1.26(0.98, 1.62) i 1.17 (0.95, 1.45)
SMR na. na. na.
SPA — 3.22(1.95, 5.31) T 1.37(0.91, 2.06) — 1.98(1.23,3.18)
Central Asia
KAZ —— 1.11(0.78, 1.56) — 0.54(0.35, 0.83) — 0.96 (0.65, 1.43)
KGZ - 0.94 (0.76, 1.17) —i 0.89(0.73, 1.08) - 0.94(0.80, 1.10)
TIK — 0.79 (0.49, 1.29) —-— 1.06 (0.78, 1.45) —a— 0.77 (0.58, 1.03)
TKM — 1.67 (0.99, 2.81) —— 1.11(0.74, 1.66) na.
Western Asia
GEO —— 1.60 (1.24, 2.08) —— 0.73(0.56, 0.96) —— 0.82(0.66, 1.02)
TUR —— 1.92(1.42, 2.61) —iH 0.88(0.72, 1.08) — 0.82(0.65, 1.03)
Pooled estimates - 1.47 (1.24, 1.74) - 1.08 (0.95, 1.23) - 0.97 (0.85, 1.10)
T T T T 17T T T T T T 17T T T T T T 17T
2 5 1 2 3456 2 5 2 3 456 2 5 1 2 3 456

FIGURE 3 Country-specific and pooled adjusted odds ratios (ORs) of consuming sugar-containing soft drinks on more than 3 days a week
(compared with having a less frequent consumption) related to parental education, family perceived wealth and parental employment status,
COSI/WHO Europe round 4 (2015-2017). For an explanation of the country abbreviations, see Table 1. Abbreviation ‘n.a.” means ‘not available’.
Pooled values were estimated including the following age groups/countries: 7-year-olds from Bulgaria, Czechia, Denmark, Georgia, Kyrgyzstan,
Latvia, Lithuania, Montenegro, Portugal, Spain, Tajikistan and Turkey; 8-year-olds from Albania, Croatia, Poland and Romania; and 9-year-olds

from Kazakhstan

from the pooled analysis was 1.08 (95% Cl: 0.95-1.23). A similar pat-
tern emerged for parental employment (pooled OR estimate: 0.97,
95% Cl: 0.85-1.10). Finally, as for parental education, the association
showed similar patterns among countries within and between macro-
regions, with the exception of Western Asia where three out of the
four countries tended to record no association or a reversed associa-
tion. If we look only at the level of economic development, no clear
patterns were observed with European UMICs that showed associa-
tions more similar to European HICs than to UMICs or LMICs from
Asia. More details on the results of the multivariate regression analysis
are provided in Table S4.

4 | DISCUSSION

The present findings show substantial inequalities in selected chil-
dren's food habits related to SES in most of the countries examined in
this study. The findings are thus in line with previous systematic

2829 and adolescents.®° However, our results yield

reviews on children
a complex picture, including considerable cross-national and regional
variation in the associations between SES and food habits and sub-
stantial differences in the extent to which the respective SES indica-
tors were related to children's diet.

Overall, the present study suggests that “less healthy” food habits
are associated with lower SES as assessed by lower parental educa-
tion and lower family perceived wealth but not by lower parental

employment status.

4.1 | Differences among countries in
socioeconomic disparities in children's food habits

A consistent pattern of socioeconomic differences was demon-
strated in all European regions, with significant associations
between less healthy food habits and parental education and family
perceived wealth in the majority of countries. In these regions, no
evident differences between HICs and UMICs emerged. In terms of
variation between regions, the influence of family educational and
financial resources (or lack thereof) might be mediated via national
and regional contextual conditions.3¥*2 To this concern, attention
should be devoted to trend studies reporting country-specific pat-
terns in how prevalence and social inequalities in children's over-
weight develop.3®*3* The findings of educational and financial
disparities in countries from Northern Europe might be surprising as
at least some of them are traditionally associated with egalitarian
welfare policies®® and with a particular focus on interventions
aiming to reduce social inequalities.3® However, other studies also
Northern

European countries are at the same level or even greater than in

report that relative socioeconomic differences in
other European countries.®”

The present results should be viewed in light of the limited num-
ber of food habits included. The findings of SES differences in con-
sumption of fruit, vegetables, and sugar-containing soft drinks are in

line with previous studies?®2°

and were therefore expected. How-
ever, it should be noted that associations with SES may appear differ-

ently for other food items, as suggested in an international study of
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socioeconomic differences in sweets consumption,® in which lower
sweets intake was demonstrated in lower, compared with higher, SES
groups.

In countries from Central and Western Asia, which are classified
as LMICs and UMICs, SES differences appeared less systematically
than in European countries, mainly belonging to the high-income cate-
gory, particularly with regard to parental education. The results might
potentially be different if SES were measured by relative educational
level within countries. In the current study population, the proportion
of children with two highly educated parents was 10% or lower in
three out of six countries from Central and Western Asia (Tajikistan,
Turkey, and Turkmenistan), whereas the proportion was 20% in
pooled estimates. Less variation between European macro-regions
and those of the Central and Western Asia was seen with regard to
perceived wealth. Food habits may also be influenced by a number of
other factors, such as ethnicity and grade of urbanization. A system-
atic review of low- and middle-income countries reported that dietary
disparities were more consistently associated with the level of urbani-
zation than with education and income.3? Another study suggests that
SES differences in food habits are moderated by ethnicity.*® It is
worthwhile to explore relative differences as well as the interplay
between social and socioeconomic determinants in future studies of

social inequality in children's food habits.

4.2 | Differences across SES indicators
In many countries, education is a determinant of family wealth, which
is reflected in studies reporting education and income to be closely
related indicators of SES.** However, although closely related, educa-
tion and income are not interchangeable indicators* and may effect
children's food habits through different pathways. While education is
linked to parent's ability to put health and nutritional information into
action,*? financial resources influence parents' freedom of choice con-
cerning food habits,*® in particular the accessibility of fruit and vegeta-
bles.3® The impact of socioeconomic variables on nutrition and
obesity may be mediated in part by the low cost of energy-dense
foods. Taste and convenience of added sugars and added fats can also
lead to consumption of prepared and prepacked foods, and attempting
to reduce dietary costs may paradoxically lead to the selection of
energy-dense foods, increased energy intakes, and overweight.** Fur-
thermore, parents who have to worry about having enough money to
feed their children may be more likely to choose foods they know
their children will accept, rather than “waste” money on unfamiliar or
less highly palatable foods that children might reject.*>*¢

In the current study, low parental educational level was signifi-
cantly associated with low consumption of fruit and vegetables and
high consumption of sugar-containing soft drinks. Low perceived fam-
ily wealth was consistently associated with low fruit and vegetable
consumption but not with high soft drink consumption, which might
indicate that financial considerations are not significant determinants
of soft drink consumption among children. Exceptions were children

in Kazakhstan and Georgia, in which lower likelihood of frequent soft

drink consumption was associated with lower perceived family
wealth. The findings may indicate that soft drinks are more expensive
relative to income in these countries. This underscores the importance
of exploring the pathways of different socioeconomic dimensions in
light of relevant contexts and underlines the need for comparative
studies when aiming to understand the nature of educational and
financial socioeconomic determinants. It should be noted however
that perceived wealth is a subjective indicator of the family's eco-
nomic situation, and we do not know if applying objective measure-
ments, such as total family income, would have produced different
results. In the majority of the countries examined, parental employ-
ment status was not significantly associated with children's food
habits. This finding might be related to lack of time for food prepara-
tion in families with employed parents, particularly those working full
time, which may result in greater use of convenient food,*”*8 thus
canceling out potential beneficial SES effects that could originally be
expected from families where both parents work.

The present study underlines the need for further surveillance
studies of children's food habits and their associations with SES.
National and international strategies and policy actions addressing
children's food habits should be reviewed from a comparative per-
spective to explain intercountry differences in trends and prevalence
of dietary inequalities. Our findings suggest that, overall, variation in
educational and economic resources are important determinants of
children's food habits, and initiatives aiming to reduce social inequal-
ities should address mechanisms behind such differences. However,
policy makers should be aware that interventions addressing healthy
food habits through increased knowledge may have greater benefit
for children in high SES groups and could subsequently increase social

? reported that

inequalities in eating habits. A systematic review*
whereas individual-based initiatives like information and dietary
counseling increased inequalities, a combination of taxes and subsi-
dies preferentially improved healthy eating outcomes for people of
lower SES, which could potentially reduce socioeconomic inequalities.
Recognition of the specific pathways is important when aiming to
develop effective interventions and initiatives targeting children's
food habits, and policy actions aimed at improving population health
should be routinely evaluated for differential socioeconomic impact.
Our findings underline the need to address both the generic perspec-
tive, in terms of improved food habits in the younger population as a
whole, as well as particularly targeting children living in families char-
acterized by low SES.

4.3 | Strengths and limitations

An important strength of the current study is the large dataset based
on nationally representative sampling for recruitment of children and
their families, as well as standardization of instrumentation and mea-
surement of children from WHO European region countries. Thus, the
present results can be used to generate and compare national preva-
lence levels of selected children's food habits and their association

with three indicators of family SES. However, the study also has some
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limitations. Cross-national variation in the number of included chil-
dren, as well as in family participation rates, may have resulted in
selection bias. Some of the country-specific results had wide Cls, par-
ticularly when analyzing the association between parental education
and consumption of sugar-containing soft drinks. This observation
most likely reflects sample size limitations related to the low preva-
lence of children consuming sugar-containing soft drinks more than
3 days a week. As we did not have information concerning family
structures, for example, single-parent families, only children with avail-
able information on both parents' SES were included in the study. The
exclusion of different kind of families, such as caregivers who were
related to children in different ways or single-parent families, is a limi-
tation of the study. Single-parent families are generally more likely to
be characterized with low SES,* and the relationship between family
structure and young people's food habits may be mediated by SES.3®
Hence, the presented associations might be underestimated. How-
ever, loss of nuance is unfortunately unavoidable when comparing
data at the population level. The use of standardized SES measure-
ments and instrumentations challenge the study's validity, as there are
most likely cross-national variations in the relative importance of the
various SES indicators for children's food habits. Cross-country com-
parison of socioeconomic differences in food habits should therefore
be conducted with caution.

One limitation of this study is that it does not provide informa-
tion on portions of foods consumed per day. Rather, it provides
information on the frequency of consuming various foods. Future
work is needed to validate the dietary indicators in the COSI study
and to identify possible ways to improve the questions so that
responses can be measured against WHO recommendations. Fur-
ther, children's food habits were assessed by parents' report. This
may challenge the study's validity, as parents may not be aware of
the child's food intake outside the family context (e.g., school
meals). However, this consideration would most likely not affect
SES groups differently. Finally, all included data were self-reported
and may therefore be subject to reporting bias if parents felt pres-
sure to report the more socially desirable outcome. This may be
particularly relevant in terms of family perceived wealth, as financial

hardship is often stigmatized.

5 | CONCLUSIONS

This paper provides valuable new insights into socioeconomic
differences in children's food habits by comparing a large set of
cross-national data. The present results can serve as a benchmark to
evaluate national and international initiatives addressing social
inequalities in children's diets. Furthermore, they illuminate areas
amenable to further intervention in specific countries. Overall, our
findings report that relative SES differences in children's food habits
exist in the majority of European and some Asian countries studied.
Continued surveillance is vital to monitor projected increases in
socioeconomic inequalities and the impact this is likely to have on

children's healthier and less healthy eating habits.
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