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ABSTRACT

Background: Early childhood diet quality is a significant determinant of the child
development, growth and lifelong health as shown by numerous recent studies.
However, the impact of individual and socioeconomic factors on dietary habits
remains poorly studied in Spanish six-year-olds.

Objective: To assess how socioeconomic and individual factors including
parental income, education, BMI, family structure, breastfeeding and screen time
affect children’s diet quality.

Methods: We performed a cross-sectional analysis of 967 participants from the
2018 CoAlhas birth cohort in Cantabria when the kids were 6 years old. Dietary
patterns were measured using KIDMED index, a binary indicator of >= one fruit
daily and UPF intake dichotomized at the 75™ percentile. We used multivariable
logistic regression models controlling for child age, birth weight, maternal age,
breastfeeding duration and kindergarten attendance. From these models, we
derived odds ratios and their 95% confidence intervals to quantify each
association.

Results: Optimal adherence to the Mediterranean diet and daily fruit intake were
positively linked to higher parental education, household income, breastfeeding
and shorter screen time, whereas Ultra-processed food consumption showed the
opposite pattern.

Conclusion: Both socioeconomic and individual factors influence diet quality in
six-year-olds. Interventions including social support, nutrition education and
reduced sedentary behavior may improve children dietary habits.

Keywords: “Diet quality”, “Socioeconomic and individual factors”, “Screen’s use”
“Mediterranean diet”, “Ultra-processed food”



RESUMEN

Antecedentes: La calidad de la dieta en la primera infancia es un determinante
clave del desarrollo, el crecimiento y la salud a lo largo de la vida, como muestran
numerosos estudios recientes. No obstante, el impacto de factores individuales
y socioeconomicos en los habitos alimentarios de los nifios espafioles de seis
afos esta poco estudiado.

Objetivo: Evaluar cémo influyen factores socioeconomicos e individuales
(incluyendo ingresos y educacion de los padres, IMC, estructura familiar,
lactancia y tiempo de uso de pantallas) en la dieta de los nifios.

Métodos: Se realiz6 un analisis transversal de 967 participantes de la cohorte
de nacimiento CoAlhas en 2018, en Cantabria, evaluados a los seis afios. Se
midio la adherencia a la dieta mediterranea (indice KIDMED), el consumo diario
de fruta (= 1 pieza) y la ingesta de ultra procesados (= percentil 75). Se aplicaron
modelos de regresion logistica multivariable, ajustados por la edad del nifio, el
peso al nacer, edad materna, duracion de la lactancia y asistencia a la guarderia,
para obtener odds ratio y sus intervalos de confianza al 95%.

Resultados: La adherencia 6ptima a la dieta mediterranea y el consumo diario
de fruta se asociaron positivamente con mayor educacion e ingresos parentales,
lactancia materna y menor tiempo de pantalla, mientras que el consumo de ultra
procesados mostré el patron inverso.

Conclusidn: Tanto los factores socioecondémicos como los individuales influyen
en la calidad de dieta de los nifios de seis afios. Las intervenciones que
combinen apoyo social, educacion nutricional y disminucion de sedentarismo
podrian mejorar los habitos alimentarios de los nifios.

Palabras clave: “Calidad de la dieta”, “Factores socioeconémicos e
individuales”, “Uso de pantallas”, “Dieta mediterranea”, “Alimentos ultra
procesados”



INTRODUCTION

Diet quality is a significant determinant of the child development and growth, and
also has a long lasting effect on health and well-being later in life(1). As children
are growing, their food preferences are being defined, hence the value of
encouraging them from beginning to eat a varied and adequate diet(2).

An inadequate diet from early childhood can affect the development of short-
and/or long-term health outcomes including cognitive dysfunction in adulthood;
cancer; specific nutritional deficiencies which led to different pathologies such us
iron deficient anemia; chronic diseases like diabetes, hypertension or coronary
heart disease; and childhood obesity(3)(4)(5)(6).

Childhood obesity is an important public health issue, with one- third of all children
and adolescents in the US being either overweight or obese(6). Some studies
conclude that children who are overweight at kindergarten are four times more
likely to be obese at age fourteen compared to healthy-weight children at the
same age(7). This suggest that early childhood may be the best window of
opportunity for changing potential environmental risk factors for childhood obesity
and malnutrition(6).

In a recent meta-analysis, it was found a negative relationship between children
BMI and different aspects of neurocognitive function such as attention, motor
skills or visuo-spatial performance in healthy children (8). Moreover some other
studies concluded that optimal intake of key food in children, acting in synergy
with the Mediterranean diet may confer neurocognitive protection(3).

The rates of youth-onset type 2 diabetes are rising globally(9). A diet high in
saturated or trans-fat, carbohydrates and calories added to other factors such as
physical inactivity or childhood obesity have been implicated in the development
of type 2 diabetes. This type of food stresses the physiological regulation of
glucose metabolism(10).

Children’s eating behavior can be influenced by many factors such as the ones
showed in FIGURE 1(11).
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FIGURE 1: FACTORS INFLUENCING CHILDREN'’S EATING BEHAVIOUR(11)



A significant amount of epidemiological data shows that diet quality follows a
socioeconomic gradient. While higher quality diets, including whole grains, lean
meats, fish, low fat dairy products and fresh fruit and vegetables are more likely
to be consumed by people with higher socioeconomic status(SES)- defining SES
by parental educational level and family income-, energy dense diets that are
nutrient poor, including refined grains, sweets and added fats are more often
consumed by people of lower SES(12).

The SES gradient in diet quality might be due in part to the food prices. There is
a theory that food price is an important determinant of food choice and not
surprisingly, the cheapest diets are also the least healthy. Moreover, easy access
to supermarkets has been shown to be linked to a higher consumption of fruit and
vegetables and thus low-income families are less likely to have a car of their own
and can find more difficult to access to out-of-town supermarkets(12).

Furthermore, some studies show that children who are Black, Hispanic, Native
American or other races have a statistically significant increased risk of being
overweight compared to White children, which makes us think that race may be
a risk factor for obesity(6).

Another factor found to influence children’s eating behavior is parental controlling
feeding practices. One study shows that while higher amount of restriction is
associated with a higher child body mass index z-score, higher amount of
pressure to eat was link with a lower BMI z-score(11)(13). This same study
concluded that parental pre-pregnancy BMI, mother age, family income and
family education at the time of childbirth were importantly associated with the
child’s BMI.

On the same page, other studies concluded that higher maternal schooling level
and family income has a positive effect on children’s diets with more consumption
of essential foods such as beans and oilseeds and adherence to the
Mediterranean diet(5) (14).

Regarding the consumption of ultra-processed food, it has been concluded in
some studies that an increase in parental BMI is associated with higher UPF
consumption, whereas a higher educational level and father's income are
associated with lower UPF consumption. It has also being shown that there is a
direct causal link between advertising for food products and children’s diets(11).

The aim of this study is to evaluate the influence of individual and
sociodemographic factors on diet quality in six-year old children in Spain as there
are not many studies approaching this subject in this population.



METHODS:

Design and study population

This project has its origin in a prospective cohort study “The CoAlHas study”
performed in the University Hospital Marqués de Valdecilla, a third- level hospital
in Cantabria, Spain. A total of 2012 children were recruited in two different
periods, pre-pandemic (2018) which included 967 children and pandemic (March
2020-December 2020), which included 1045 children.

In order to study the influence of socioeconomic factors on the diet of six-year old
children in Spain, a subpopulation of 967 children recruited at birth between
January and June 2018 was selected.

Data Collection

Baseline data were collected at birth, as well as at 6 and 12 months. In 2022 and
2024, parents were recontacted and invited to participate in two follow-up visits
at ages 4 and 6 years, respectively.

Information was collected through a combination of phone interviews, face to face
interviews and the review of medical records:

1) Socioeconomic data:

e Parental educational level: Educational level of attainment from the mother
and from the father were registered. This variable was divided into three
categories (basic studies, secondary studies and university studies).

e Parental work status: This variable was gathered into student, working or
unemployed.

e Parental Income: Mother's and father's monthly income was measured
separately through self - reported information through interview. At the
beginning parental income was divided into 11 categories regarding
different income ranges. Later these 11 categories were divided into 3
groups in order to be able to stratify into low, medium and high incomes.
In the end, low economic status was referred to participants whose income
was lower than 1300 euros/month; medium economic status for those
whose income was between 1300 and 2700 euros per month; and high
economic status for those over 2700 euros per month.

e Family’s pharmaceutical contribution: Familiar income was measured
based on the family's pharmaceutical contribution, which was divided into
five categories according to information obtained directly from the National
Health System databases: TSI 1 and 2 for families who are unemployed
or pensioners, TSI 3 for families with an income under 18,000 euros per
year, TSI 4 for families with an income between 18,000 euros and 100,000
euros per year, TSI 5 for families with an income higher than 100,000
euros per year, and TSI 6 for those families with a mutual insurance.



2) Familiar structure:

e Familiar structure: It was categorized into biparental, single parent or
divorced/separated families.

e Number of siblings: This variable was divided into four categories (0,1,2 or
>2 siblings).

e Birth order: The children birth order was categorized into first born, second
born or third born or later.

3) Anthropometric data: Parents weight was divided into three categories
depending on their BMI (BMI 18-24.9 normal weight; BMI 25-29,9 overweight;
BMI >30 obesity).

4) Data about the children sex: Children were divided depending on their sex
in two categories (male and female).

5) Data about the children’s place of main meal: During the phone interview,
parents were asked where they children typically had their main meal of the day.
Response were categorized into four options: at school, with their parents, with
their grandparents, or other.

6) Daily screen use data: This information was gathered through a validated
guestionnaire(15) targeted at children between 5 and 7 years old, based on a
register of the activities performed by the child every day during 7 days. This
survey includes a register of sedentary activities such as reading, doing
homework, watching television, time spent on computer use and videogames.
The analysis of a sedentary lifestyle specifically focused on the use of screens.
According to distribution of screen time in our cohort, a cut-off point in more than
90 minutes, corresponding to the 75th percentile (p75) of the distribution, was
stablished for the analysis.

The outcomes studied in this study included children obesity, consumption of
ultra-processed food, daily fruit consumption and adherence to Mediterranean
diet.

1) Children obesity: In all of the visits during the follow-up, every child was
weighted and measured. Extreme percentiles were used in the statical analysis:
95th percentile(p95) representing obesity.

2)Consumption of ultra-processed food: To classify ultra-processed foods
(UPFs), we used the NOVA classification system (16), which categorizes all foods
and food products into four groups based on the extent and purpose of industrial
processing. Ultra-processed foods belong to Group 4, which includes ingredients
primarily intended for industrial use, derived from a series of industrial processes.
These processes begin with the breakdown of whole foods into substances such
as sugars, oils, fats, proteins, starches, and fiber, often obtained from a limited
number of high-yield plant sources or processed animal remnants. These
substances are frequently chemically modified and then reassembled using
industrial techniques such as extrusion and molding, with little or no presence of
whole foods. Cosmetic additives, including flavors, colors, and emulsifiers, are



often added to enhance palatability or create hyper-palatable products. A detailed
list of foods included in this category is available in Annex 1.

In our study, we calculated daily energy intake (kcal/day) derived from UPFs and
categorized participants into two groups based on the 75th percentile (p75) of
consumption. Individuals with an intake equal to or above p75 were classified as
high consumers, while the remaining participants were categorized as low
consumers.

3) Fruit consumption: To evaluate fruit consumption, participants were asked
whether they consumed at least one piece of fruit per day.

4) Adherence to Mediterranean diet: In order to evaluate the adherence to
Mediterranean diet the KIDMED questionnaire has been used. This questionnaire
evaluates 16 items, with some contributing positively and others negatively to the
final score. Based on the results, the KIDMED score is classified into the following
categories: <3, very-low-quality diet; 4—7, need to improve the food pattern to
adjust it to the Mediterranean one; 28, optimal Mediterranean diet(17). The
KIDMED score included in this category is available in Annex 2.

Statistical Analysis

Descriptive statistics were used to summarize the characteristics of the study
population. Continuous variables were expressed as means and standard
deviations (SD), while categorical variables were presented as absolute and
relative frequencies. Differences between groups were assessed using the chi-
square test for categorical variables and the t-test for continuous variables. To
explore the association between socioeconomic factors, parental anthropometric
characteristics, and dietary habits, logistic regression models were performed.
The dependent variables included adherence to the Mediterranean diet (optimal
vs. non-optimal, based on the KIDMED score), fruit consumption (dichotomized
as at least one serving per day vs. less than one serving per day), ultra-processed
foods consumption (categorized as frequent vs. infrequent by 75th percentile),
and childhood obesity (defined as BMI = p95 th percentile vs. BMI < p95th
percentile).

For each outcome, odds ratios (OR) and 95% confidence intervals (Cl) were
estimated, adjusting for potential confounders, including the child’s age (in
months), birth weight, mother's age (in years), duration of breastfeeding (in
months), and kindergarten attendance (yes/no). All statistical analyses were
conducted using STATA 18 and a p-value < 0.05 was considered statistically
significant.

Ethics

The study was approved by the Clinical Research Ethics Committee of Cantabria
(reference: 2021/01245). Participation was entirely voluntary, and the
participants' parents provided written informed consent.



RESULTS

Description of the Study Population

Table 1 presents the description of the population that we have chosen for the
study, the 2018 cohort. Mother’s educational level was found to be higher than
father’s educational level in the study population. 265 out of 571(46.41%) mothers
had university studies while 162 out of 552 fathers (29.35%) had university
studies. Most of the fathers had secondary studies (45.29%). However, it was
more common to find unemployed/inactive mothers (19.55%) than fathers
(4.37%). Likewise, 86.32% of the families were biparental families and 64% of
the families had two children. From the study population 50.78% of the children
were boys while 49.22% were girls. Interestingly, while 39.96% of mothers where
either overweight or obese 57.18% of fathers were overweight or obese.

Factors Associated with Optimal Adherence to the Mediterranean Diet

Table 2 presents the association between various socioeconomic factors and
optimal adherence to the Mediterranean diet. Significant associations were found
for paternal educational level, parental income-related variables, and overall
household income. Specifically, children whose fathers had university education
were 4.29 times more likely to adhere to the Mediterranean diet compared to
those whose fathers had only basic education (OR = 4.29, 95% CI = 1.17-15.78,
p = 0.028).

A positive association was observed between socioeconomic status and optimal
adherence to the Mediterranean diet in 6-year-old children. Paternal income
showed a clear dose-response relationship: compared to those whose fathers
earned less than €1300, children in the medium-income group (€1300—<€2700)
were nearly twice as likely to adhere optimally to the Mediterranean diet (OR =
1.94, 95% CI: 0.71-5.32), and this likelihood increased further in the high-income
group (>€2700; OR =4.61, 95% CI: 1.32-16.10; p-trend = 0.019). A similar, but
more pronounced, gradient was observed for total household income, with
children from high-income families showing significantly higher odds of
adherence (OR = 6.98, 95% CI: 1.38-35.27; p-trend = 0.013). In contrast, for
maternal income, the association was only evident among children of mothers in
the medium-income category (OR = 3.63, 95% CI: 1.62—-8.09).

Neither child sex, maternal age, nor parental BMI showed a statistically significant
association with optimal adherence to the Mediterranean diet in children.

Table 2 also summarizes associations of family characteristics, sedentary
behavior (screen time), and feeding practices with optimal adherence to the
Mediterranean diet. Of all these, statistical significance was only found for time of
use of screens and breastfeeding. Specifically, children who used screens for
more than 90 minutes a day were less likely to have an optimal adherence to
Mediterranean diet compared to those who used screens for less than 90 minutes
a day (OR = 0.38), 95% CI = 0.15-0.95, p = 0.039).

Additionally, children who were formula-fed showed a strong inverse
association with adherence to the Mediterranean diet (OR=0.29, 95% CI (0.10-
0.80)
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Factors associated with fruit intake

Table 3 presents the association between maternal age, anthropometric and
socioeconomic factors and fruit intake in children from the 2018 cohort. When
analysing the effect of parental overweight or obesity, we observed a protective
effect of maternal overweight, which showed borderline statistical significance
(OR=0.55;95%C]l:0.30-1.01). Although no significant association was found with
the different maternal education levels, daily fruit consumption showed a
significant linear trend with the mother's level of education (ptrend = 0.015).
Regarding income, significant trend was found for father's income (p
trend=0.021).

Children with fathers in the highest income bracket (>€2700/month) were 3.6
times more likely to consume fruit daily than those with paternal income <€1300
(OR =3.55; 95% CI: 1.20-10.48; p = 0.022).

The association between children's daily fruit intake and selected
sociodemographic and behavioral variables is also shown in Table 3. Children
who spent more than 90 minutes per day on screens showed a lower likelihood
of daily fruit consumption (OR = 0.65, 95% CI. 0.40-1.04), with the association
showing borderline statistical significance. Additionally, compared to those
exclusively breastfed children at 6 months, those who were mix-fed (OR = 0.29,
95% Cl = 0.13-0.62, p = 0.002) or formula-fed (OR =0.27, 95% CI = 0.014-0.53,
p = 0.001) were also less likely to consume fruit daily.

Factors associated with o Ultra-processed Food (UPF) Consumption

Table 4 shows the relationship between socioeconomic, sociodemographic, and
behavioral factors and ultraprocessed food consumption.

Regarding socioeconomic factors, a statistically significant association was found
only for mother’s income. Children of mothers with medium economic level were
less likely to consume high amounts of ultra-processed food (OR=0.57;
95%CI=0.35-0.92).

In the case of sociodemographic and behavioral factors, the number of siblings
was positively associated with ultra-processed food consumption, with a higher
number of siblings corresponding to an increased likelihood of high consumption
(p for trend: 0.03). In addition, children who spent more than 90 minutes per day
on screens were more than twice as likely to exhibit higher UPF consumption
than those with less screen time (OR = 2.49, 95% CI = 1.55-4.01 p < 0.001).

Finally, both mixed feeding and formula feeding were associated with higher
UPF intake, with the association being statistically significant in the case of
formula feeding (OR=2.57, 95%CI|=1.41-4.67).

11



Association Between Parental BMI and Child’s BMI Status

Table 5 shows the association between parental BMI (analysed both as a
continuous and categorical variables) and the child's BMI status, categorised
using the 95th percentile (P95) as the threshold for obesity.

When maternal BMI was assessed as a continuous variable, the mean BMI was
significantly higher among mothers of children with BMI = p95 compared to those
with BMI < p95 (24.73 vs 26.66; p < 0.01). However, when maternal BMI was
analysed categorically, although children with higher BMI had a greater
proportion of obese mothers, this difference did not reach statistical significance.

Regarding paternal BMI, although higher values were observed in children with
BMI = p95 (27.34 + 4.34) compared to children with BMI < p95 (26.30 + 4.02),
this difference was not statistically significant (p = 0.09). No significant
associations were found when paternal BMI was analysed as a categorical
variable either.

12



TABLES AND FIGURES

Table 1: Description of the Study Population

VARIABLE CATEGORY IN[C))
Mother’'s age mean (DE) 33.63(5.19)
Basic studies 59(10.33)
Secondary studies 247(43.26)
Mother's educational level University studies 265(46.41)
Basic studies 140(25.36)
Secondary studies 250(45.29)
Father’s educational level University studies 162(29.35)
Mother working situation Unemployed 112(19.55)
Employed 461(80.45)
Father's working situation Unemployed 24(4.37)
Employed 525(95.63)
Global family income Low economic level(<1300 euros) 156(27.86)
Medium economic level (1300 to <2700 euros) 298(53.21)
High economic level (>2700 euros) 106(18.93)
Mother’s income Low economic level(<1300euros) 298(54.58)
Medium economic level (1300 to <2700euros) 186(34.07)
Hight economic level (>2700euros) 44(8.06)
Doesn’t know/doesnt’'t answer 18(3.30)
Father's income Low economic level(<1300euros) 154(28.26)
Medium economic level (1300 to <2700euros) 278(51.01)
Hight economic level (>2700euros) 89(16.33)
Doesn’t know/ doesn’t answer 24(4.40)
Family’s pharmaceutical contribution TSI1-TSI2 147(15.30)
TSI3 440(45.79)
TSI4 334(34.76)
TSI5-NOFAR 14(1.46)
TSI6 26(2.71)
Family structure Biparental 366(86.32)
Single parent 14(3.30)
Divorced/separated 44(10.38)
Birth order First born 103(32.19)
Second born 189(59.06)
Third born or later 28(8.75)
Number of siblings No siblings 103(24.35)
One sibling 271(64.07)
Two siblings 40(9.46)
>Two siblings 9(2.13)
Place of main meal With their parents 261(57.74)
At school 156(34.51)
With their grandparents 29(6.42)
Other 6(1.33)
Mother’'s BMI Normal weight 272(60.04)
Overweight 100(22.08)
Obesity 81(17.88)
Father’'s BMI Normal weight 188(42.82)
Overweight 173(39.41)
Obesity 78(17.77)
Children’s sex Female 476(49.22)
Male 491(50.78)
Children age (in years) at visit number 1 (mean (DE) 4.57(0.23)
Kinder garden starting age in months mean (DE) 13.17(7.70)
Children weight p95 BMI No 398(91.08)
Yes 39(8.92)
Breastfeeding at 6 months Breastfeeding 236(26.19)
Mixed (breastfeeding and infant formula) 183(20.31)
Infant formula only 482(53.50)
Breastfeeding at 12 months Mixed(breastfeeding and infant formula) 237(26.99)
Infant formula only 641(73.01)
Kindergarden No 715(74.17)
Yes 249(25.83)
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Table 2. Factors associated with Optimal Adherence to the Mediterranean

Diet
VARIABLE CATEGORY a/n OR (95% ClI) p
Mother’s age mean(DE) 1.07 (0.98-1.16) 0.116
Children’s sex Female 21/218 1(ref.)
Male 19/237 0.86 (0.44-1.70) 0.671
Mother’s BMI Normal weight 24/224  1(ref.)
Overweight 3/80 0.33 (0.09-1.13) 0.07
Obesity 5/68  0.66 (0.23-1.87) 0.464
Father's BMI Normal weight 16/157 1(ref.)
Overweight 11/139 0.78 (0.34-1.80) 0.560
Obesity 3/65 0.44 (0.12-1.60) 0.212
Mother's educational level  Basic studies 0/41 1(ref.)
Secundary studies 11/183 0.51 (0.24-1.08) 0.079
University studies 28/225 1.00 (1.00-1.00)
Father’s educational level Basic studies 3/110  1(ref)
Secondary studies 15/190 2.55 (0.70-9.23) 0.154
University studies 19/133 4.29 (1.17-15.78) 0.028
Mother’s income Low economic level(<1300euros) 9/223  1(ref.)
Medium economic level (1300 to <2700euros) 28/184 3.63 (1.62-8.09) 0.002
Hight economic level (>2700euros) 2/19 2.13(0.41-11.14) 0.371
Doesn’t know doesnt't answer 1/13 2.29 (0.26-20.417) 0.459
Father’'s income Low economic level(<1300euros) 5/107  1(ref) ptrend: 0.019
Medium economic level (1300 to <2700euros) 24/266 1.94 (0.71-5.32) 0.196
Hight economic level (>2700euros) 8/38 4.61 (1.32-16.10) 0.017
Doesn’t know doesnt’t answer 1/27 0.89 (0.10-8.32) 0.92
Global family income Low economic level(<1300euros) 2/79 1(ref.) ptrend:0.013
Medium economic level (1300 to <2700euros) 28/291 3.80(0.87-16.56) 0.075
Hight economic level (>2700euros) 9/48 6.98 (1.38-35.27) 0.019
Doesn’t know/ doesn’t answer 1/34 1.28 (0.11-15.00) 0.142
Family’s pharmaceutical
o TSI1- TSI2 2146 1(ref)
contribution
TSI3 11/191 1.39 (0.29-6.64) 0.678
TSI4 23/195 2.47 (0.55-11.22) 0.240
TSI5-NOFAR 0/5 1.00 (1.00-1.00)
TSI6 4/16 5.52 (0.86-35.67) 0.855
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Table 2. Factors associated with Optimal Adherence to the Mediterranean

Diet (cont.)
VARIABLE CATEGORY aln O?gg‘(f/{)“étgd D ‘
Family structure Biparental 34/359 1(ref.)
Single parent 2/14 1.29 (0.26-6.42) 0.756
Divorced/separated 3/41 0.89 (0.25-3.13) 0.859
Birth order First born 8/101 1(ref.)
Second born 16/185 1.04 (0.38-2.86) 0.930
Third born or later 3/25 1.44 (0.31-6.63) 0.639
Number of siblings No siblings 12/102 1(ref.)
One sibling 21/264 0.66 (0.31-1.44) 0.301
Two siblings 5/40 1.04 (0.33-3.21) 0.944
>Two siblings o7 1.00 (1.00-1.00)
Place of main meal With their parents 25/261 1(ref.)
At school 14/156 0.71 (0.34-1.53) 0.393
Other 1/34 0.27 (0.03-2.09) 0.210
Use of screens per day <90min 34/316 1(ref.)
>90 min 6/135 0.38 (0.15-0.95) 0.039
Breastfeeding at 6 months Breastfeeding 17/123 1(ref.) .
Mixed (breastfeeding and infant 11/92 0.70 (0.26-1.87) 0.476
formula)
Infant formula only 12/209 0.29 (0.10-0.80) 0.016

Adjusted for: child’s age, birth weight, maternal age, breastfeeding type, and kindergarten attendance
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Table 3. Factors associated with fruit intake

VARIABLE CATEGORY a/n OR adjusted
(95% CI)
Mother's age mean(DE) 1.00 (0.95-1.05) 0.943
Children’s sex Female 150/218 1(ref.)
Male 152/237 0.67 (0.43-1.05) 0.085
Mother's BMI Normal weight 161/224 1(ref.)
Overweight 46/80  0.55(0.30-1.01)  0.057
Obesity 41/68 0.56 (0.30-1.06) 0.076
Father's BMI Normal weight 101/157 1(ref.)
Overweight 92/139  1.17 (0.67-2.05) 0.573
Obesity 45/65  1.08 (0.54-2.17)  0.822
Mother's educational level Basic studies 20/41 1(ref.) p trend: 0.015
Secondary studies 111/183 1.12 (0.49- 2.57) 0.782
University studies 166/225 2.02 (0.87-4.70) 0.103
Father's educational level Basic studies 60/110  1(ref)
Secondary studies 129/190 1.56 (0.90-2.78) 0.126
University studies 97/133  1.47 (0.77-2.82) 0.247
Mother’s income Low economic level(<1300euros) 138/223 1(ref.) .
Medium economic level (1300 to <2700euros) 133/184 1.38 (0.84-2.23) 0.199
Hight economic level (>2700euros) 13/19 0.94 (0.31-2.84) 0.916
Doesn’t know/ doesn’t answer 8/13 0.92 (0.27-3.10) 0.895
Father's income Low economic level(<1300euros) 60/107  1(ref) p trend: 0.021
Medium economic level (1300 to <2700euros) 179/266 1.39 (0.82-2.35) 0.224
Hight economic level (>2700euros) 32/38 3.55(1.20-10.48) 0.022
Doesn’t know/ doesn’t answer 18/27 0.82 (0.27-3.09) 0.895
Global family income Low economic level(<1300euros) 43/79 1(ref.) p trend: 0.098
Medium economic level (1300 to <2700euros) 197/291 1.39 (0.78-2.49) 0.265
Hight economic level (>2700euros) 38/48 2.07 (0.78-2.49) 0.120
Doesn’t know/ doesn’t answer 22/35 1.04 (0.41-2.65) 0.927
TSI1- TSI2 26/46  1(ref)
TSI3 118/191 1.04 (0.49-2.20) 0.916
Family’s pharmaceutical
SRS, TSI4 136/195 1.35 (0.63-2.90) 0.431
TSI5-NOFAR 0/5 1.00 (1.00-1.00)
TSI6 15/16 6.39 (0.74-55.18)  0.092
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Table 3. Factors associated with fruit intake (cont).

OR adjusted
(95% Cl) P

VARIABLE CATEGORY a/n
Family structure Biparental 237/359 1(ref.)
Single parent 10/14 1.39 (0.40-4.88) 0.608
Divorced/separated 28/41 1.06(0.49-2.30) 0.869
Birth order First born 73/101 1(ref.)
Second born 117/185 0.81 (0.43-1.51) 0.509
Third born or later 16/25 0.54 (0.19-1.52) 0.241
Number of siblings No siblings 69/102 1(ref.)
One sibling 175/264 0.95 (0.56-1.61) 0.850
Two siblings 25/40 0.86 (0.37-1.98) 0.728
>Two siblings 5/7 0.35 (0.04-2.81) 0.324
Place of main meal With their parents 175/261 1(ref.)
At school 107/156  0.91 (0.54-1.51) 0.702
Other 19/34 0.52 (0.23-1.16) 0.110
Use of screens per day <90min 219/316 1(ref.)
>90 min 80/135 0.65 (0.40-1.04) 0.075
Breastfeeding at 6 months Breastfeeding 101/123 1(ref.) .
Mixed (breastfeeding 0.29 (0.13-0.62) 0.002
and infant formula) 55/92
Infant formula only 130/209 0.27/(0.14-0.53) <0.001

Adjusted for: child’s age, birth weight, maternal age, breastfeeding type, and kindergarten attendance
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Table 4. Factors associated with o Ultra-processed Food (UPF)
Consumption

OR adjusted

VARIABLE CATEGORY a/n (95% ClI) o]
Mother’'s age mean (DE) 1.04 (0.98-1.09) 0.175
Children’s sex Female 65/219 1(ref.)

Male 87/237 1.38 (0.89-2.14) 0.156
Mother’s BMI Normal weight 68/224 1(ref.) .

Overweight 25/80 0.78 (0.42-1.48) 0.460

Obesity 29/69 1.24 (0.67-2.31) 0.499
Father's BMI Normal weight 45/157 1(ref.) ptrend: 0.236

Overweight 43/140 1.11 (0.63-1.95) 0.725

Obesity 29/65 1.78 (0.91-3.51) 0.096
I’!S;Ter 5 el Basic studies 17/41 1(ref.)

Secondary studies 72/183 1.24 (0.53-2.89) 0.614

University studies 62/226 0.82 (035-1.93) 0.646
Father's educational level Basic studies 37/110 1(ref.) .

Secondary studies 68/190 1.30 (0.72-2.32) 0.382

University studies 40/134 1.07 (0.55-2.07) 0.850
Mother’s income Low economic level(<1300euros) 85/223 1(ref.)

Medium economic level (1300 to

<2700euros) 48/184 0.57(0.35-0.92) 0.021

Hight economic level (>2700euros) 5/19 0.72(0.23-2.23) 0.571

Doesn’t know/ doesn’t answer 4/13 0.76 (0.21-2.76) 0.679
Father's income Low economic level(<1300euros) 35/107 1(ref.) .

Medium economic level (1300 to

<2700euros) 89/266 1.05(0.61-1.79) 0.870

Hight economic level (>2700euros) 11/38 0.85(0.34-2.14) 0.733

Doesn’t know/ doesn’t answer 11/27 1.84(0.34-2.14) 0.260
Global family income Low economic level(<1300euros) 85/223 1(ref.)

Medium economic level (1300 to

<2700euros) 48/184 0.95(0.53-1.73) 0.873

Hight economic level (>2700euros) 5/19 1.01 (0.42-2.39)) 0.988

Doesn’t know/ doesn’t answer 4/13 1.50 (0.58-3.88) 0.404
Family's pharmaceutical g, g, 18/46 1(ref) .
contribution

TSI3 72/192 0.94 (0.45-1.99) 0.881

TSI4 58/195 0.73 (0.34-1.56) 0.416

TSI5-NOFAR 0/5 1.00 (1.00-1.00) )

TSI6 4/16 0.75 (0.19-2.92) 0.675
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Table 4. Factors associated with o Ultra-processed Food (UPF)

Consumption (cont)

VARIABLE CATEGORY aln Ogg&“gf)ed D

Family structure Biparental 121/359 1(ref.)

Single parent 4/14 0.64 (0.19-2.20) 0.477

Divorced/separated 13/41 0.93 (0.44-2.01) 0.863
Birth order First born 30/101 1(ref.)

Second born 68/185 1.39(0.76-2.52) 0.287

Third born or later 10/25 2.13(0.77-5.88) 0.146
Number of siblings No siblings 28/102 1(ref.) p trend: 0.030

One sibling 92/264 1.60 (0.94-2.74) 0.084

Two siblings 15/40 2.18(0.94-5.05) 0.068

>Two siblings 37 3.27(0.39-27.40) 0.275
Place of main meal With their parents 88/261 1(ref.)

At school 47/156 0.80(0.49-1.32) 0.391

Other 17/35 1.84 (0.82-4.10) 0.138
Use of screens per day <90min 87/316 1(ref.)

>90 min 62/135 2.49 (1.55-4.01) <0.001
Breastfeeding at 6 months Brestfeeding 31/123 1(ref.)

Mixed (breastfeeding and infant 27/92 1.33(0.87-2.41) 0.443

formula)

Infant formula only 89/210 2.57 (1.41-4.67) 0.002

Adjusted for: child’s age, birth weight, maternal age, breastfeeding type, and kindergarten attendance

Table 5: Association Between Parental BMI and Child’s BMI Status

BMI<p95 BMI >=p95 p
Mother's BMI (mean (DE)) 24.73(4.86) 26.66(5.86) 0.01
Mother’s BMI Normal weight 109(64.12) 28(48.28) 0.07
Overweight 34(20.00) 14(24.14)
Obesity 27(15.88) 16(27.59)
Father's BMI (mean (DE)) 26.30(4.02) 27.34(4.34) 0.09
Father's BMI Normal weight 80(48.19) 19(33.93) 0.176
Overweight 57(34.34) 25(44.64)
Obesity 29(17.47) 12(21.43)
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DISCUSSION

The main objective of this study was to assess how individual and socioeconomic
factors affect children’s diet quality. Our results showed that higher
socioeconomic status was associated with greater adherence to the
Mediterranean diet and higher daily fruit consumption Regarding individual
factors, it was found that breastfeeding at 6 months of age was associated with
higher adherence to Mediterranean diet, higher fruit consumption and lower
intake of ultra-processed- foods. In contrast, sedentary behavior (defined as more
than 90min of screens per day) was associated with higher ultra-processed food
consumption and less adherence to Mediterranean diet and fruit consumption.

Although existing research have shown the positive impact of family meals on
diet quality, we have not found any association between family-related
characteristics (family structure and where meals are eaten) and any of the three
factors analyzed (Mediterranean diet, fruit intake, and UPFs). Gillman et al. found
that children who ate with their families more often had higher intakes of fruits
and vegetables, and therefore more fiber, calcium, folate, iron, and vitamins B6,
B12, and E. They also consumed less fat—especially trans and saturated fats—
fewer soft drinks, and had a lower glycemic load(18).

MEDITERRANEAN DIET ADHERENCE

The Mediterranean diet is globally recognized and extensively studied for its
health benefits. It is defined by a diverse range of foods, including extra-virgin
olive oil, legumes, grains, nuts, fruits, vegetables, dairy, fish, and, for adults,
moderate wine consumption(19).

Previous research, supported by more recent studies, has provided strong
evidence of the Mediterranean diet’s positive impact on health. If acquired from
the earliest stage of life, this food model contributes, together with a correct
lifestyle, to maintain an optimal health status even in adulthood(20).
Mediterranean diet adherence is associated with a lower ADHD diagnosis(21),
lower obesity (22), better sleep quality (23) and less inflammatory mediators of
asthma in children(24).

Moreover, acquiring this diet in early childhood contributes to a decrease in the
occurrence of cardiovascular events and related risk factors such as obesity, high
blood pressure, metabolic syndrome, unhealthy lipid levels and development of
diabetes. In long-term studies, following the Mediterranean diet was associated
with a reduction in mortality, particularly from cardiovascular causes, leading to
increased lifespan. Additionally, it has been connected to a lower risk of age-
related cognitive decline and a reduced incidence of neurodegenerative
diseases, especially Alzheimer’s disease(25).

Despite its benefits, in Spain and other Mediterranean countries, there is a
decline in adherence to this diet among both young and adult population(26).

Adherence to the Mediterranean diet can be influenced by a variety of factors,
with demographic, social and economic aspects playing a significant role. Family
dynamics, in particular, can affect children’s dietary habits and nutritional well-
being. Children are considered a vulnerable and often under-researched group
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in relation to this subject, highlighting the importance of studying how these
factors influence their adherence to the Mediterranean Diet(27).

In our study it was found that socioeconomic factors including paternal education,
paternal and maternal income and global household income played an important
role in children optimal adherence to Mediterranean diet. This may be explained
by the fact that some of the food which is included in the Mediterranean diet such
us olive oll, fish and lean meat are quite expensive and make it less affordable
for families with lower income. In a study performed in Brazil it was found that
among the food subgroups, the highest prices were found in vegetables, fresh
fish, and alcoholic beverages, followed by sugar-sweetened beverages, canned
foods, and fresh meats(28).

In a study performed in children living in small Southern Italian villages it was also
found that the adherence to Mediterranean diet was associated with the
educational level of the mother and the occupational status of both parents (29).
Similarly, in a study performed in Logrofio(Spain) in order to evaluate different
factors influencing Mediterranean diet adherence in children from northern Spain
it was found that children who attended state schools, immigrants and those from
families with a medium-to-low socio-economic status were less likely to follow the
diet(30).

Further evidence comes from a Portuguese study demonstrating that lower
income levels were associated with a low adherence to the Mediterranean Diet.
After adjusting for sex, age, education, employment status, and NUTS Il region,
participants reporting greater financial difficulty were less likely to consume at
least 4 tablespoons of olive oil per day, to consume 2 or more servings of
vegetables per day, to consume 3 or more servings of fish/seafood per week and
to consume 3 or more servings of nuts per week(31).

Although these studies do not report identical findings (we found association with
the father’s educational level but not with the mother’s), they all concluded that
socioeconomic disadvantage is a risk factor for poor adherence to the
Mediterranean diet in both children and adults.

When considering individual factors, breastfeeding and sedentary behavior
(measured by screens use) were also found to influence this adherence.

The PASOS Study highlights that greater screen time is linked to lower intake of
healthy foods like vegetables, legumes, fish, and nuts, while promoting higher
consumption of sweets and fast food. This shift in eating habits often results in
poor adherence to the Mediterranean Diet. (32).

When talking about breastfeeding, the SENDO project concluded that children
who were breastfed for more than 6 months showed nearly 1 point higher on the
KIDMED index at age 5 compared to those who were not breastfed. Additionally,
they were almost three times more likely to exhibit high adherence to the
Mediterranean Diet pattern, with a 9.8% higher proportion of 5-year-olds meeting
this dietary pattern among those who were breastfed for at least 6 months
compared to those who were not. They also explained that unlike formula milk,
the composition of breast milk changes naturally over the months, and both its
composition and flavor are influenced by the mother's diet. These characteristics
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may help explain why breastfed children tend to be more willing to try new foods
and have a higher intake of fruits and vegetables(33).

FRUIT CONSUMPTION

Early childhood is a key stage for forming dietary habits that persist into
adulthood(34). Fruits contribute to children's growth and development as they are
a good source of energy, protein, iron, calcium, and other essential nutrients.
They help strengthen the immune system due to their high content of vitamins
and minerals, protecting children from illnesses. Additionally, fruits are low in
calories and fat, and high in fiber, which helps prevent childhood obesity. Their
regular consumption also reduces the risk of chronic diseases such as heart
disease, cancer, and diabetes later in life(35).

In our study, only the father’s income was found to be associated with a daily fruit
consumption. Although parental educational attainment did not reach statistical
significance, a significant trend was observed between the mother’s educational
level and fruit intake. Specifically, as the mother’s level of education increased,
so did the likelihood that the child would consume one or more pieces of fruit per
day.

The association between maternal educational level and the children fruit
consumption was previously found in a USA study examining dietary patterns in
infants at 6-and 12-months of age (36). In Portugal, a cross-sectional study also
stated that the higher the maternal education, the higher the children's fruit and
vegetables consumption in ages 3 to 17(37). Moreover, a study that included
2750 children evaluated at 7 and 10 years old in the Portuguese birth cohort
Generation XXI found that higher maternal education level was associated with
higher odds of consuming fruit and vegetables at age 10 (38).

Regarding the impact of economic factors on dietary choices, a Brazilian study
found that the proportion of fruit and vegetable purchases in total food spending
increased when the prices of these items decreased or when household income
rose. Specifically, a 1% drop in the price of fruits and vegetables would lead to a
0.79% increase in their share of total food purchases, while a 1% rise in family
income would boost their participation by 0.27%. The income effect was less
pronounced in higher-income groups. Therefore, they concluded that reducing
the cost of fruits and vegetables, could be an effective public policy strategy to
promote greater consumption of these foods within the Brazilian population's
diet(39).

In our study it was also found an association between breastfeeding and
consumption of fruit. These results are in consistent with previous research,
including a Brazilian study that examined the relationship between exclusive
breastfeeding duration and the consumption of ultra-processed foods, fruit and
vegetables in children. That study found that exclusive breastfeeding for less
than 4 months was associated with children being in the lowest tercile of fruit and
vegetables consumption (40). This association has been observed in several
other studies, such as the one from Jane A. Scott et al., which also showed
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that breastfeeding duration was associated with intake of fruits and
vegetables(41).

In our study, children with more than 90 minutes of daily screen time were 45%
less likely to consume fruit each day with the association showing borderline
statistical significance. In line with these findings, the Aladino project performed
in Spain in children (6-9-year-old), showed that one additional hour of screen time
per day was associated with a significantly lower consumption of: “fresh fruit”,
“vegetables” and “fish”(42). The lower consumption of fruits and vegetables,
which correlates with more screen time, might be due to a substitution effect, as
the promotion and availability of high-energy foods compete for attention. This
happens despite evidence that shows greater exposure to fruit and vegetable ads
is linked to increased consumption of these healthier options(42).

ULTRA-PROCESED FOOD CONSUMPTION

In high-income countries (HICs), ultra-processed foods (UPFs), make up over
60% of daily energy intake. In low- and middle-income countries (LMICs), sales
of these products have increased by more than 30% in the past 20 years (43). In
the SENDO project, performed in Spain, it was found that the mean consumption
of UPF of the 513 children studied was 446.76 g/day, representing 39.9% of the
total calories ingested per day(44).

Evidence shows that UPFs negatively affect the diet and health of children and
adolescents by replacing breastfeeding, fruits, and vegetables, while increasing
the intake of salt, saturated fats, sugars, and simple starches. This leads to
unfavorable changes in blood lipid levels and body fat, and an increased risk of
overweight, obesity, diabetes, heart disease, stroke, cancer, depression, and
overall mortality in adulthood(43).

Our study did not find a linear association between UPF consumption and
socioeconomic factors such as family income and parental education. In contrast,
several studies show that both lower maternal schooling level and lower income
are associated with higher UPF consumption(5)(45). These results may be
explained by the fact that people with higher levels of education are more likely
to choose healthier foods and have better access to information on nutrition,
particularly regarding which foods are best for their children. Moreover, higher
household incomes are often linked to higher education levels, which in turn
provide more knowledge about healthy eating, better access to nutritional
information, and the ability to afford unprocessed foods(46) (47) (5).

When evaluating sedentary behaviors, we found an association with the children
screen time and UPF consumption. This relationship might be explained by the
exposure to this kind of food advertisement while watching tv, or playing games,
as well as by the tendency of children to pay less attention to their food intake
when engaged in other activities simultaneously(48) (49) (50).

In a Brazilian study whose aim was to find associations between maternal diet
quality and diet quality of preschool children (3-6-year-old) it was found significant
differences in the average frequency of food consumption according to household
income, mothers schooling level and time of exposure of children to television
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and smartphones. When mothers had higher schooling level, more beans and
oilseeds children consumed. The consumption of UPFs was higher among
children with lower household incomes. Children whose time of exposure to
screens was longer or equal to 240 minutes per day presented the highest
consumption of UPFs compared with less than 120 minutes per day(5).

Moreover, the Aladino project found that the consumption frequencies of “potato
chips and other salty snacks”, “candy bars or chocolate”, “biscuits, cakes, etc.”,
“pizza”, “French fries”, hamburgers”, “milkshakes”, “soft drinks containing sugar”
and “diet/light soft drinks” were significantly higher in children with high screen
time(>2hours per day) (42).

Finally, formula feeding was associated with higher UPF consumption. This
finding aligns with results from the SENDO project conducted by the University
of Navarra (Spain), which observed that children breastfed for 12 months or more
consumed, on average, 59 grams less of ultra-processed foods per day at 4-5
years of age. This represented approximately 5% less of their daily energy
intake(33). Other example comes a European study by Lauzon-Guillain et al
which came to the conclusion that a longer breastfeeding duration was related to
a higher fruit and particularly vegetable intake in young children consistently
across 4 European cohorts(51).

ASSOCIATION BETWEEN PARENTS AND CHILDREN ANTHROPOMETRY

In our study, higher maternal BMI was significantly associated with a child’s BMI
at or above the 95th percentile, whereas no such association was observed for
paternal BMI.

This is consistent with prior research that have reported a significant association
between maternal BMI and childhood obesity. One study performed in Chile
showed that the BMI of both parents was positively and significantly associated
with the BMI of their children. This association was greater in the case of the
mother’s BMI. They explained this could be related to the fact that parents serve
as role models and transmit behaviors to their children. They also tried to explain
the stronger association with the mother’s BMI by the direct effect of the maternal
uterine environment on the offspring(52). Moreover, a systematic review and
meta-analysis by Wang et al. examining the association between parental and
child obesity across countries concluded that children with overweight or obese
parents are more than twice likely to be overweight compared to those with
normal-weight parents(53).

The importance of all of this lies in the fact that childhood obesity, is becoming
more common and severe(54). Childhood and adolescent overweight and obesity
can lead to immediate health issues such as high blood pressure, obstructive
sleep apnea, and severe COVID-19, as well as long-term problems like adult
obesity and an increased risk of early death. Children with obesity are three times
more likely to die prematurely compared to those with a healthy weight(55).
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LIMITATIONS AND STRENGTHS

Our study has several limitations that should be acknowledged. Firstly,
socioeconomic status is measured differently across studies, with various
indicators and composite variables used, making cross-study comparisons
somewhat limited. Acknowledging this variability, we opted not to create a single
composite measure. Rather, we examined parents” educational level and income
separately to explore their associations with their children’s diet quality.

Secondly, several variables in our study, such as - parental weight, screen time,
UPF consumption and fruit consumption, as well as adherence to the
Mediterranean diet- were obtained through self-reported questionaries. Although
self-assessed data can introduce classification bias due to several factors such
as social desirability or recall inaccuracies, this potential limitation may have a
minimal impact on our findings for several reasons. On the one hand, this type of
questionnaire is frequently used in epidemiological research and have been
validated in similar populations, providing a reasonable degree of reliability (56).
On the other hand, the inclusion of multiple indicators and consistency in
administration across participants helps to mitigate the effects of individual
inaccuracies, allowing us to draw meaningful conclusions from the observed
patterns.

Finally, our study did not account for parental dietary habits when assessing
children’s diet, which could be considered a potential confounding factor.
Previous studies have indicated that parents” eating behaviors can influence their
children’s diets. For instance, one study performed in the USA showed a positive
association between parents’ and children’s fruit and vegetable intake among
African American families (57). However, the impact on our study’s findings may
be limited. A meta-analysis performed at Johns Hopkins University reviewed 24
studies and concluded that the overall resemblance between parents” and their
children’s diet was weak, with average correlation coefficients around 0,2(58).

Despite the limitations discussed above, this study has several strengths. A major
strength lies in the identification and adjustment for key potential confounding
factors, including child’s age and birth weight, maternal age, breastfeeding
duration and kindergarten attendance. These factors have been previously
associated with children dietary behaviors such as the adherence to
Mediterranean diet, UPF and fruit consumption. By adjusting these covariates,
we aimed to isolate the independent associations of interest, thereby increasing
the internal validity of our findings.

Furthermore, while parents’ weight was obtained through self-reported
questionaries, children’s anthropometric data were collected through direct, in-
person measurements by trained personnel. This methodological choice
enhances the reliability of the data on children’s weight and height, minimizing
measurement error and reducing the potential classification bias. As a result, the
associations involving children’s BMI in our study are based on objective
measurement, strengthening the validity of our findings.

Additionally, attending to the previously mentioned limitations regarding the
socioeconomic status variable, we adopted an alternative approach that
enhances the study’s robustness. We separately examined parental educational
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level, work status and income. This allowed us to identify which individual
socioeconomic indicator showed the strongest relationship with the dietary
outcomes. Thus, our approach provides a more refined understanding of how
different socioeconomic dimensions contribute to differences in children’s diet.

Moreover, as highlighted in the introduction, there is a notable scarcity of
research examining the interaction between various socioeconomic factors and
the dietary habits of first-grade children in northern Spain. Consequently, our
study contributes to expanding the understanding of the factors that affect
children’s diet and by extension, the overall health status within this population.
Finally, it is important to highlight that this study is based on a cross-sectional
analysis drawn from a cohort that has been tracked since birth. Ongoing follow-
up and data collection may improve our ability to detect temporal patterns and
offer deeper insights into how socioeconomic factors influence children’s dietary
habits over time.

CONCLUSION

This study main objective was to explore the influence of various socioeconomic
and individual factors on the diet quality among first-grade children in northern
Spain. The findings reveal that higher levels of parental education and higher
household income are associated with a greater adherence to the Mediterranean
diet and a higher daily fruit consumption and lower UPF consumption.
Additionally, when talking about individual factors, breastfeeding was positively
linked to healthier children dietary patterns, while increased screen time was
associated with poorer diet quality.

These results have important implications for public health strategies in order to
improve childhood nutrition, particularly in socioeconomically disadvantaged
populations. Moreover, this study provides an opportunity for continued follow-up
and future data collection which will provide the opportunity to enhance
understanding of how dietary patterns evolve and what factors tend to influence
them over time and also how these dietary patterns impact on their health in a
long term, contributing to the development of more effective prevention and early
intervention strategies.
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ANNEX

ANNEX 1:

Group 1
Unprocessed or Minimally
Processed Foods
Fresh, dry, or frozen vegetables or

fruit, grains, lequmes, meat, fish,
©ags, nuts and seeds.

Group 2
Processed Culinary
Ingredients
Plant oils{e.g., olive oil, coconut oil)

animal fats (e.g., cream, butter, lard)
maple syup, sugar, honey, and sat

Group 3
Processed Foods

Canned/pickded vegetables, meat,

fish, or fruit, ertisanal bread, cheese,

salted meats, wine, beer, and cider.

Group 4
Ultra-Processed Foods

Sugar sweetened beverages, sweet
and savory packaged snacks,
reconstituted meat products, pre-
prepared frozen dishes, canned/instant

Processing includes removal of
inedible/unwanted parts. Does not
add substancesto the original food.

soups, chicken nuggets, ice cream

FREND

& i

Formulations made from a senes of
processes including extraction and
chemical modification. Includesvery
little intact Group 1 foods.

Processing of foods from Group 1 or
2 with the addition of oil, salt, or
sugar by means of cenning, pickling,
smoking, curing, or fermentation.

Substances derived from Group 1
foods or fom nature by processes
including pressing, refining, gnnding,
milling, and dnang

N
Increasing Level of Processing

vV

NOVA CLASSIFICATION(59)

ANNEX 2:

Update of the KIDMED questionnaire to assess quality of the Mediterranean diet in children

and adolescents

Score Criterion

+1 Takes a fruit every day

+1 Has a second fruit every day

+1 Has fresh or cooked vegetables regularly once per day

+1 Has fresh or cooked vegetables more than once per day

+1 Consumes fish regularly (at least 2-3 times per week)

=il Goes to a fast-food (hamburger) restaurant more than once per week

+1 Likes pulses and eats them more than once per week

+1 Consumes whole-grain pasta or whole-grain rice almost every day (5 or more times
per week)

+1 Has whole cereals or whole-grains (whole-meal bread, etc.) for breakfast

+1 Consumes nuts regularly (at least 2-3 times per week)

+1 Uses olive oil at home

=il Skips breakfast

+1 Has a dairy product for breakfast (yoghurt, milk, etc.)

=il Has commercially baked goods or pastries for breakfast

+1 Takes two yoghurts and/or some cheese (40 g) daily

ol Takes sweets and candy several times every day

KIDMED QUESTIONNAIRE(17)
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