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Hidden pathway of the COVID-19 pandemic in children's health and nutrition
Caminho oculto da pandemia de COVID-19 na saude e nutricdo de criancas

El camino oculto de la pandemia de COVID-19 en la salud y la nutricién de nifios
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Objective: to characterize the eating routine of children during a pandemic. Methods: cross-
sectional study, with guardians of students from a Children's Educational Center in a municipality
in the state of Minas Gerais, Brazil, using a questionnaire regarding food, knowledge about
functional foods and food labeling, available via social networks, between 2020 and 2021. A chi-
square test was used with a significance level of 5%. Results: there was a high intake of ultra-
processed foods by children, high screen time during meals, low knowledge about functional foods
and food label analysis by parents or guardians. Conclusion: organization and discipline are
essential for children. There is a need to create food and nutrition education interventions in the
context with the possibility to help with small impacts on child health, notably due to the pandemic
influence.

Descriptors: Child; Diet; COVID-19; Food and nutrition education; Child, Preschool.

Objetivo: caracterizar a rotina alimentar de criancas em tempo de pandemia. Método: estudo
transversal, com responsaveis de alunos de Centro Educacional Infantil de um municipio de Minas
Gerais, com o uso de questiondrio referente a alimentacdo, conhecimento sobre alimentos
funcionais e rotulagem de alimentos, meio das redes sociais, entre 2020 e 2021. Utilizou teste de
qui-quadrado com nivel de significancia de 5%. Resultados: verificou-se alta ingestao de alimentos
ultraprocessados pelas criancas, tempo elevado de tela durante as refei¢cdes, baixo conhecimento
sobre os alimentos funcionais e analise dos rétulos pelos pais ou responsaveis. Conclusdo: a
organizacdo e disciplina sdo essenciais as criangas. Observa-se a necessidade da criacdo de
interven¢des de educacdo alimentar e nutricional no contexto em que se configuram as
possibilidades para auxiliar em menores impactos na saude infantil, notadamente pela influéncia
pandémica.

Descritores: Crianga; Dieta; COVID-19; Educagao alimentar e nutricional; Pré-escolar.

Objetivo: caracterizar la rutina alimentaria de nifios en tiempos de pandemia. Método: estudio
transversal, con respuestas de alumnos de un Centro Educativo Infantil de un municipio de Minas
Gerais, Brasil, con el uso de cuestionarios sobre alimentacion, conocimientos sobre alimentos
funcionales y etiquetas de alimentos, a través de las redes sociales, entre 2020 y 2021. Se utiliz6 la
prueba chi-cuadrado con un nivel de significacién del 5%. Resultados: se verificé una alta ingesta
de alimentos ultraprocesados por parte de los nifios, un elevado tiempo de tela durante las comidas,
un bajo conocimiento sobre los alimentos funcionales y el andlisis de las etiquetas por parte de los
padres o tutores. Conclusion: la organizacion y la disciplina son esenciales para los nifios. Se
observa la necesidad de la creacion de intervenciones de educacién alimentaria y nutricional en un
contexto en el que se configuran las posibilidades de ayudar a menores impactos en la salud infantil,
sobre todo por la influencia pandémica.

Descriptores: Nifios; Dieta; COVID-19; Educacion alimentaria y nutricional; Preescolar.
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INTRODUCTION
ating habits are formed during childhood, as well as other healthy attitudes that will
be perpetuated into adult life, so feeding children requires special carel-2. The food
must be adequate to their nutritional standards, consisting of all food groups and
including different nutrients in balanced portions3.

Eating habits are a set of actions that begin in early childhood, in which the individual
decides which food to consume depending on availability and food consumption, but the lack
of quality information or the food context in which they are inserted reflects in the choice of
food*>. The habits of eating correctly and following a balanced diet can be built and stimulated
even in childhood, making use of the curiosity present in children, mainly to encourage them to
discover new flavors and foods, helping them to choose the most nutritious and healthy ones®.

The school environment, when combined with the practice of nutritional food education
(NFE), is capable of becoming a helpful place for healthy coexistence, providing a gateway to
interactive learning with food. The goal of the NFE developed in school is to inform children
about the general principles of food and nutrition, guiding specific behaviors so that they
become able to make conscious choices throughout their lives2-37.

During the COVID-19 pandemic, socializing and touching were limited due to the high
transmissibility of the virus. Social containment due to the lack of effective treatments, social
distancing and isolation have become key strategies for preventing and containing the viruss8.

As a result, numerous activities that generated crowds of people, including face-to-face
educational system, were suspended as a preventive measure, transferring and adapting these
activities to a domestic online model and restricting the interaction of families to the home
environment®.

As a result, there have been several changes in family routine and physical mobility,
changing access to food and the pattern of food choices, which could lead to increased food and
nutritional insecurity, malnutrition and overweight in childhood10-12, Within this context, the

present study aimed to characterize the eating routine of children in times of a pandemic.

METHODS

This is a study with a quantitative and analytical approach carried out with parents
and/or guardians of children enrolled in the Centro Educacional Infantil in a municipality in the
south of the state of Minas Gerais - Brazil, from June 2020 to January 2021. Participant
recruitment (parents and/or guardians) took place through social networks, via WhatsApp™

application. An illustrative invitation to parents was also used, as shown in Figure 1.
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All parents and/or guardians who were able to answer the questions and voluntarily
agreed to participate were eligible to answer the questionnaire, given the full explanation of
the essence of the study, objectives, methods and procedures used in data collection, as well as
the benefits obtained from this work, in order to obtain voluntary participation of their children
in the study after reading and electronically confirming the Free and Informed Consent Form.

In view of the attempts to recruit participants for the research, four contact attempts
were made, three via WhatsApp™ application and by phone call in the year 2020 (Figure 1),
and another search via WhatsApp™ application in the year 2021, offering the possibility of
sending the form in person at home as an alternative.

Data collection was carried out through the application of an online questionnaire,
prepared by the researchers themselves using the Google Forms platform, taking as a reference
for its construction the Food Guide for Brazilian Children under two years of age and the Food
Consumption Markers questionnaire, proposed by the Brazilian Food and Nutrition
Surveillance System (Sistema de Vigildancia Alimentar e Nutricional)!3-14, The data collection tool
contained multiple choice questions, addressing issues related to healthy eating, dietary
patterns and routine in pandemic times for preschoolers, and the knowledge of
parents/guardians of these children about functional foods and food labeling.

Data were entered into the Excel™ program. For the application of statistical tests, the
free statistical software R, version 3.6.1, was used. Continuous variables were described using
measures of central tendency and dispersion, and qualitative variables using absolute and
relative frequencies. Pearson's chi-square test was used to assess associations between
categorical variables. For all tests used, a significance level of 5% was adopted.

The research was prepared in accordance with Resolution No 466/12 of the Brazilian
Health Council/Ministry of Health and approved by the Research Ethics Committee of the
Universidade Federal de Alfenas - UNIFAL-MG (CAEE: 26565419.1.0000.5142, Approval No
3.904.528 /2020).
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Figure 1. Invitation sent to parents and/or guardians online. Centro Educational Infantil

Cinthia Maria Silva Carvalho, Alfenas-MG, 2020.

We invite you to answer a
questionnaire about your child, who
is enrolled at the Centro Educational
Infancia Cinthia Maria Silva Carvalho.

The questions are brief and of
multiple choice answers, that can be
answered in just a few minutes!

Remember thar it
you have any
questions, pst

contact us in this

This questionnaireis intended to address some distary
issnesand akn to find out heawr 2ating hahite are daing
during the pandenic period, this information will help
in the research pmject called "Strategy ¢ foodand
nutrition educaticne Functional foods / Follow-up in
Lhe pandearic perivod Ly Lhe new Lotendvius ©
providing a positive return for your child's eating
habits and quality of fife.

The questionnaire i& ava lable at this link described
below, just click 1o access!
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RESULTS

32 children were evaluated, with a predominance of females 59.4% (No=19), with a
mean age of 4 (*x1.3) years, mean weight of 18.56 (+5.25) kg and mean height of 1.03 (+0.08)
meters. It was found that 21 guardians provided information on the child's weight and height,
and of these, 33.3% (No=7) were overweight. Table 1 presents data referring to children and
their parents.

Most of the children's families did not receive welfare aid, with an average family income
of 1540.46 (* 746.46) reais and half of the mothers did not finish high school.

Of the evaluated children, 68.8% (No=20) were exclusive breastfed in the first six
months of age, but 69.2% (No=18) were given another type of food before six months. As for
follow-up at a health unit, 78.1% (No=25) reported using such assistance.

The presence of fruits and vegetables in the children's diet was verified in 87.3% and
78.1%, respectively, in different amounts. On the other hand, the significant presence of ultra-
processed foods in the diet of the analyzed children is noteworthy, such as: sweets (78.1%),
instant noodles (65.6%) and sweetened drinks (65.6%). With regard to the use of electronic
devices during meals, 59.4% (No=19) declared having the habit of using electronic devices
during meals. As for the changes generated in the routine and eating habits of preschoolers
during the pandemic, it was shown that with regard to bowel function, 90.6% (No=29) reported
a normal bowel function, 62.5% (No= 20) claimed to be maintaining regular meal times.

The results showed that only 18.8% (No=6) of parents and/or guardians had the habit
of always reading labels before buying food. It was also found that 68.8% (No=22) had no
knowledge of what functional foods meant and the most cited foods were avocado, fish and
beans in the amount of 23.1% (No=3), respectively. It was found that 90.6% (No=29) think
maintaining a healthy diet is very important.

Figure 2A shows the frequency of label reading by parents and/or guardians, which
were statistically equal according to education (p= 0.3699). In view of the results analyzed, a
statistical association was found for the education variable, which was dependent on the
frequency of parents and/or guardians who did not have knowledge about functional foods,
concentrating mostly on higher education levels (p=0.007) (Figure 2B). On the other hand, the
findings did not show an association between consumption of ultra-processed foods and the
educational level of parents and/or guardians, and the variables were independent (p=0.1767)

(Figure 2C; Figure 2D).
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Table 1. Food habits and routine in times of pandemic of students enrolled at Centro

Educacional Infantil Cinthia Maria Silva Carvalho, Alfenas-MG, 2021.

Variables No=32 (%)
What is, on average, the amount of fruit (unit/slice/piece) the child consumes at
home during the day?

The child does not eat fruit 4 (12.4)
1 unit/slice/piece 8 (25.0)
2 units/slices/pieces 10 (31.3)
3 or more units/slices/pieces 10 (31.3)

What is, on average, the amount of vegetables (carrots, beets, zucchini, chayote,
tomatoes, lettuce, cabbage, etc.) the child consumes at home each day?

The child does not eat vegetables 7 (21.9)
Up to three tablespoons 16 (50.0)
Four or five tablespoons 5(15.6)
Six or seven tablespoons 1 (3.1)
Eight or more tablespoons 3 (9.4)

Does the child have the habit of watching TV, using the computer and/or on their
mobile phone during meals?

Yes 21 (59.4)
No 12 (37.5)
The meals the child has throughout the day

Breakfast 29 (90.62)
Morning snack 13 (40.62)
Lunch 31 (96.87)
Afternoon snack 27 (84.37)
Dinner 24 (75.0)
Supper 5(15.62)
Is the child having regular meal times during the pandemic?

Yes 20 (62.5)
No 12 (37.5)

How is the children’'s intestinal function the pandemic? Are they going to the
bathroom regularly?

Yes 29 (90.6)
No 3 (94)
During the night, does the child consume food before going to sleep?

Yes 25(78.1)
No 7 (21.9)

Was the child given yesterday:

Hamburger and/or processed meats (ham, mortadella, salami, sausage, sausage)

Yes 9 (28.1)
No 23 (71.9)
Sweetened drinks (soda, canned juice, powdered juice, canned coconut water,
guarand/currant syrups, fruit juice with added sugar)

Yes 21 (65.6)
No 11 (34.4)
Instant noodles, prepackaged snacks, or salty crackers

Yes 21 (65.6)
No 11 (34.4)
Stuffed biscuit, sweets or candy (candy, lollipop, chewing gum, caramel, gelatin)

Yes 25(78.1)
No 7 (21.9)
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Figure 2. Frequency of reading the label according to the education of parents and/or guardians (A); Knowledge
of parents and/or guardians about functional foods (B); Consumption of ultra-processed foods by children the
previous day (C); Consumption of ultra-processed foods by children on the previous day (D). Alfenas-MG, 2021.
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A: Pearson's chi-square test indicating a significance level of p = 0.3699; B: Pearson's chi-square test indicating significance level p=0.007; C
and D: Pearson's chi-square test indicating significance level p = 0.1767.
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DISCUSSION

The data obtained in this study draw attention to the growing prevalence of excess
weight in the child population and corroborate the results of overweight and obesity shown by
the Family Budget Survey (Pesquisa de Orcamentos Familiares - POF-2008-2009) in all income
groups and Brazilian regions, starting with at the age of fivel>. With the social distancing
imposed by the COVID-19 pandemic, there were several changes in the family routine and
physical mobility, changing access to food and the pattern of food choices, which led to an
increase in food and nutritional insecurity, malnutrition and overweight in childhood?0.

The alarming numbers about the increase in overweight in children are a reflection of
the current lifestyle of a large part of the child population, which consists of: excessive
consumption of foods with high energy density, saturated fats, sugar and salt; lack of physical
exercise and predominance of sedentary activities!4. Thus, the condition of nutritional status in
childhood is essential to estimate the evolution of health and quality of life of the population,
given that eating practices are formed from the first years of life and can reflect on health
conditions in adulthood1®.

There was a high consumption of ultra-processed foods, demonstrating that offering this
type of food was part of the children's dietary pattern during the restrictive measures of this
period of isolation, likely due to its practicality, variety, shelf life and high palatability, among
other conditioning factors. A study carried out in five countries, including Brazil, with children
and adolescents, found an increase in the consumption of sweets and fried foods from 14% to
20.7% during the isolation period?’.

Parents have become fully responsible for educating and managing their children's
schedules and food, which was previously shared with nannies, day care centers or schools,
increasing the time they spend together. In addition, the restriction of mobility and limitation
in the frequency of purchase of food, associated with the excess of tasks, practicality and anxiety
generated by isolation, resulted in an increase in the consumption of ultra-processed and
canned foods!8. The consumption of this type of food of low nutritional value contributed to the
onset or worsening of overweight and obesity in children and adolescents1®.

At the same time, an environment susceptible to nutritional inadequacies in children's
diets was created, since school meals offered adequate and balanced meals. Children were
exposed to the socioeconomic and conditioning factors of their family members, generating the
extremes of lack of food or excess of it20.

[solation initiated a long period of restricted movement, without any physical activity or

outdoor play, making children more susceptible to harmful behaviors, such as a sedentary
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lifestyle®. Children, while less directly affected by the virus, are paying a heavy price for the
indirect effects of the crisis, including low nutritional value diet, impact on mental health, social
isolation, dependence on screens and lack of schooling and health care, especially among
vulnerable groups?2.

There is a strong relationship between the consumption of ultra-processed foods and
overweight in children, due to the presence of trans fat in these foods?!. The intake of these fats
is correlated with an increase in LDL-cholesterol, the risk of diabetes, hypertension and
cardiovascular diseases?2.

The Brazilian Ministry of Health recommends that, in the first years of life, the
consumption of sugar, canned food, sweets and soft drinks should be avoided, as well as the
lack of information about food!4. There is a strong association between lack of knowledge about
food, influence of the media and low education in the process of acquiring and consuming ultra-
processed foods?3.

According to research conducted with parents of Brazilian children under 13 years of
age, a 46.1% decrease in physical activity practices was observed during the first month of
social distancing, with an increase in screen time. Of the parents interviewed, 38% state that
screen time is greater than before the pandemic and 36.9% that it is much greater. More than
60% of children's time is spent on sedentary activities®.

In a study carried out with 120 families on the impact of the pandemic on the eating
habits of children and adolescents, it was found that 42.5% of parents observed an increase in
their children's food consumption; of the interviewees, 67% reported having an organization
of their children's eating routine and another 8.5% do not have a defined routine, eating only
when they feel hungry. Most parents (57.5%) stated that their children eat fruit every day or a
few times a week (34%). Regarding screen time, 63.6% stated that their children spend more
than 60 minutes a day and some use it for more than 4 hours (30.2%)2*.

Studies on the evaluation of food consumption during the COVID-10 pandemic have
indicated an increase in the consumption of soft drinks (9.5%), fast food and ultra-processed
foods (38.1%), in addition to an increase in the volume of meals (4.8%)32°, as well as a low
consumption of raw salads and greens and/or vegetables, 35% and 23.7%, respectively, of 517
childrenZ2é. Thus, the child age group, in addition to suffering the direct effects of the disease
and its clinical manifestations, also suffer the indirect effects, such as stress, affecting mental
health, increased sedentary lifestyle and obesity, impairments in education, excessive use of

electronic devices, increase in hunger and food insecurity?2°.
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On the other hand, a survey conducted with 330 children in Saudi Arabia (198), United
Kingdom (62) and Turkey (70). found that most parents were concerned about their children's
diet and prepared food at home (96.1%) during isolation. Sixty-three percent of parents
indicated that their children did not gain weight. In addition, there were statistically significant
differences in children's diet in relation to gender, with better food consumption among boys
than girls?7.

In another study, conducted with 589 children and 720 adolescents in Brazil, it was
found that social isolation affected the eating habits of children and adolescents, so that families
in isolation had a lower consumption of healthy foods, especially those from the lower
economic class in the Northeastern region of Brazil, in addition to low education of parents
and/or guardians!!.

Maternal education can directly influence the provision of appropriate care in
promoting the child's health, food and nutrition?8, in addition to being associated with
increased consumption of unhealthy foods in childhood?°.

In the study presented here, there was a high consumption of fruits and vegetables by
preschoolers, which predispose a factor of good eating habits. According to the World Health
Organization (WHO), low consumption of fruits and vegetables is among the top ten risk factors
for the total burden of disease worldwide. In this same perspective, fruits and vegetables are
essential components of a healthy diet, and their consumption is one of the main protective
factors for chronic non-transmissible diseases in the short and long term30.

Referring to the follow-up at a health unit, the study demonstrated a high adherence of
parents and/or guardians in the use of primary care. A strong association was evidenced
between socioeconomic level and education in the use of basic health services, highlighting that
lower-income children may have a greater need to seek primary care services and emergency
services than children in better socioeconomic conditions, due to the easy access that this group
has to private services and health plans31.

With regard to screen time, the findings represented a high rate of frequency of use of
electronic devices during meals, which reflects an increase in screen time in general by children.
This excess is strongly correlated with the wide availability of computer games and TV
programs. There is also a concern on the part of parents with the safety of their children in
relation to outdoor activities, a high demand for activities related to the work of parents and/or
guardians during the period of confinement, and the lack of recreational spaces for games at
home in times of isolation®. Studies indicate that with social isolation, screen entertainment

time is higher, generating an increase in sedentary time and physical inactivity12,
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Another study associated the act of eating in front of the TV with the contribution to
excess calorie consumption and sedentary lifestyle, in addition to spending more hours
exposed to advertisements for unhealthy foods32, unlike the data collected here, which showed
high consumption of fruits, vegetables and greens.

Another important variable found in this research and which showed a statistical
association was related to the low knowledge of parents and/or guardians about functional
foods and the lack of reading labels when buying foods. The most common reasons for not
consulting nutritional labels are lack of understanding of the information provided, lack of time
for analysis and reading difficulty33, reinforced by a survey carried out with 17 mothers of
children and adolescents assisted in a university extension project, which found that 31.6% of
mothers used to read food labels, 36.8% did not understand the labeling and 10.5% trusted the
information on the labels when reading34.

Nutritional labeling is a very important tool for making healthier food choices, as it is the
form of communication among consumers, and it is from a correct and complete reading of the
label that the consumer has full knowledge of the food and of its composition. Thus, the lack of
understanding of this information can contribute to the purchase of unhealthy foods for the
children, which for the most part are processed and ultra-processed foods3435. The data from
this research also observed the purchase and consumption of ultra-processed foods by children
on the day before data collection, which was possibly related to reading and knowledge about
food labeling.

In this same perspective, knowledge about functional foods is also a valuable tool for
preventing injuries and promoting health for children, since functional foods have several
beneficial effects on health and, in addition to the basic functions related to nutritional value
and to their chemical composition, they also play an important role in modulating metabolic
and physiological processes, resulting in the reduction and prevention of disease risks, such as
cancer and diabetes and chronic degenerative diseases in the short and long term36-37. An
investigation on the consumption of functional foods carried out with 68% of respondents with
university education, 58% reported knowledge of what functional foods are and of these 87%
had already consumed this type of food3¢. In the same study, a strong correlation was observed
between knowledge about functional foods and education3¢. To assist in the sedimentation and
acquisition of new eating habits by children, it is essential for parents and/or guardians to know
about these topics, even more so in this pandemic period when food and eating routine are

under the full responsibility of families.
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CONCLUSION

The findings revealed that children, during the COVID-19 pandemic, have a high
consumption of ultra-processed foods, longer screen time when consuming their meals, low
knowledge about functional foods and almost no practice of analyzing labels when purchasing
food by parents and/or guardians. When considering that eating habits are formed in
childhood, as well as other healthy attitudes that will continue into adulthood, in the context of
isolation, children's food and eating routine require special care. However, the results must be
interpreted considering some limitations inherent to the research, such as the application of
the questionnaire online, which makes face-to-face contact with the participants impossible
and a more detailed explanation of the questions exposed and the collection of anthropometric
data, which took place in a self-reported manner, which may lead to possible mistakes in the
nutritional assessment. Despite these limitations, there are potentialities, the data from this
work are relevant to the current scenario of child food health in a pandemic period, being
essential for a future context, in order to assist in the creation of new dietary strategies.

In view of this, there is a need to broaden the focus of food and nutrition education
actions so that parents and/or guardians can participate, as well as improve their knowledge
about topics relevant to childhood, such as transmission of knowledge about functional foods

and food labeling.
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