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ABSTRACT

Background and objectives: children’s food-related lifestyle brought changes in their weight status and eating
patterns. We aimed to investigate the association between food consumption pattern and excess weight in prescho-
olers aged six. Methods: a cross-sectional analysis of a prospective birth cohort, in 2004, in Feira de Santana-BA.
Food consumption frequency was verified, characterized by patterns and established through a food frequency
questionnaire, validated in a previous study, in pattern 1: milk, vegetables, cereals, legumes, fruits and fish; pattern 2:
snacks, soda/artificial juice, oils, sweets and coffee/tea; pattern 3: sausages, fast food, ketchup/mayonnaise and egg;
pattern 4: red meat and chicken. Excess weight was defined according to the World Health Organization criteria. The
main association was assessed using Pearson’s chi-square test and Poisson regression. Results: a total of 618 children
were investigated. Excess weight occurred in 28.6%, and pattern 3 frequency was 68%. In the bivariate analysis, only
pattern 3 was associated with children’s excess weight (PR: 1.23; 95%CI: 1.01-1.63). In the multivariate analysis, the
prevalence of excess weight children who consumed pattern 3 was 50% (ajusieaPR: 1.50; 95%CI: 1.01-1.93). Conclusion:
moderate/high consumption of sausages, fast food, ketchup/mayonnaise and eggs was associated with excess weight
among children in the sample.

Keywords: Preschool. Excess weight. Food Consumption.

RESUMO

Justificativa e objetivos: o estilo de vida das criangas relacionado a alimentacdo trouxe mudancas no estado
de peso e no padrédo alimentar. Objetivou-se averiguar a associacao entre o padrdao de consumo alimentar e o excesso
de peso em pré-escolares aos seis anos de idade. Métodos: andlise transversal, de uma coorte prospectiva de nasci-
mento, em 2004, em Feira de Santana-BA. Verificou-se a frequéncia do consumo alimentar, caracterizado por padrdes
e estabelecido por meio do questionario de frequéncia alimentar, validado em um estudo prévio, em padréo 1: leite,
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verduras, cereais, leguminosas, frutas e pescados; padrao 2: salgadinhos, refrigerantes/sucos artificiais, 6leos, doces
e cafés/chas; padrdo 3: embutidos, fast food, ketchup/maionese e ovo; padrao 4: carnes vermelhas e frango. O excesso
de peso foi definido segundo os critérios da Organizacdo Mundial da Salde. A associacdo principal foi avaliada me-
diante Teste Qui-Quadrado de Pearson e regressdo de Poisson. Resultados: investigaram-se 618 criancas. O excesso
de peso ocorreu em 28,6%, e a frequéncia do padrdo 3 foi de 68%. Na analise bivariada, somente o padrdo 3 se
associou com o excesso de peso da crianca (RP: 1,23; IC95%: 1,01-1,63). Na analise multivariada, a prevaléncia de criancas
que consumiam o padrdo 3 com excesso de peso foi de 50% (RPajustadO: 1,50; IC95%: 1,01-1,93). Conclusao: o consumo

moderadoy/alto de embutidos, fast food, ketchup/maionese e ovo se associou com o excesso de peso entre as criangas.
Descritores: Pré-Escolar. Sobrepeso. Consumo Alimentar.

RESUMEN

Justificacion y objetivos: el estilo de vida de los nifios relacionado con la alimentacién trajo cambios en su
estado de peso y patrones de alimentacién. El objetivo fue investigar la asociacién entre el patréon de consumo de
alimentos y el sobrepeso en preescolares de seis afos. Métodos: analisis transversal de una cohorte prospectiva de
nacimiento, en 2004, en Feira de Santana-BA. Se verificé la frecuencia de consumo de alimentos, caracterizada por patro-
nes y establecida a través del cuestionario de frecuencia de alimentos, validado en un estudio previo, en el patron 1: leche,
verduras, cereales, legumbres, frutas y pescado; patrén 2: bocadillos, refrescos/jugos artificiales, aceites, dulces y café/
té; patrdn 3: salchichas, fast food, salsa de tomate/mayonesa y huevo; patrén 4: carnes rojas y pollo. El exceso de peso se
defini6 segun los criterios de la Organizacidon Mundial de la Salud, la asociacion principal se evalué mediante la prueba
de chi-cuadrado de Pearson y regresiéon de Poisson. Resultados: 618 nifios fueron investigados. El exceso de peso se
presento en el 28,6% y la frecuencia del patrén 3 fue del 68%. En el analisis bivariado, solo el patrén 3 se asocio con el
exceso de peso del nifio (RP: 1,23; IC95%: 1,01-1,63). En el analisis multivariado, la prevalencia de nifios con sobrepeso
que consumieron el patrén 3 fue del 50% (RPstaa0: 1:50; 1C95%: 1,01-1,93). Conclusién: el consumo moderado/alto
de salchichas, fast food, ketchup/mayonesa y huevos se asoci6 con sobrepeso entre los nifios de la muestra.

Palabras clave: Preescolar. Exceso de Peso. Consumo de Comida.

INTRODUCTION cular diseases (CVD), among others.®? In addition, the

Excess weight is a global problem on the rise: the ~consequences of being excess weight extend beyond

prevalence of overweight and obesity has more than
doubled since the 1980s. Data released by the Center
for Disease Control (CDC) in the United States point to
a prevalence of obesity of 13.9 % in children between
2 and 5 years of age and 18.4% among those aged 6 to
11 years.! Studies project that about 57% of American
children will be obese by age 35.2

In Brazil, the prevalence of obesity in children varies
between 11% and 38%, depending on the region of the
country. In the state of Bahia, studies carried out with
children, in different municipalities, found a prevalence
of overweight of 15.8% in the capital and 9.3% to 17% in
cities in the countryside, highlighting high rates of excess
weight (overweight and obesity) in this population.3# In
a systematic review, which investigated the impact and
prevalence of childhood obesity in Brazil, it was pointed out
that changes in eating patterns and lifestyle habits make
these results more expressive and relevant to society.’

An inadequate diet in childhood, combined with
other factors, can lead to the emergence of conditions,
such as overweight/obesity and its other pathophysio-
logical repercussions, highlighting that, when started
in childhood, the longer is the time of exposure to the
metabolic repercussions of excess weight. %> Among the
comorbidities related to obesity in childhood are high
blood pressure, lipid profile abnormalities, cardiovas-

childhood, as studies show that around 40 to 80% of
excess weight children become obese adults.®

The paths that lead to excess weight are multiple,
but it is recognized that this results mainly in the im-
balance between food intake and energy expenditure.®
Since the 1990s, as a result of the nutritional transition
process, the Brazilian population’s dietary pattern has
been changing, with the adoption of a diet based on high
levels of fat, carbohydrates and salt, as well as industria-
lized foods in general’ Data from the last Household
Budget Survey (HBS: 2017-2018) show that, in northeas-
tern Brazil, families have an annual per capita purchase
of 2.4 kg of processed foods and 14.3 kg of sugar and
sweets. According to the same data, about 14.4% of the
total calories related to food purchased by the family
come from ultra-processed foods.?

A population’s or individual’s dietary pattern can be
defined or characterized by the foods usually consumed.
Its definition allows a general assessment of food con-
sumption beyond nutrient analysis, producing a global
perspective of a population’s diet based on its usual con-
sumption. The dietary pattern in childhood is strongly
influenced by lifestyle habits, such as an inactive lifestyle,
parental education, screen time, among others. Con-
sumption based on the intake of ultra-processed foods is
also associated with important metabolic repercussions,
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such as appetite stimulation and changes in endocrine
pathways, implying a greater risk of obesity.”?

The construction of dietary patterns, through the
definition of certain foods consumed by a population, is
considered by the World Health Organization (WHO) as
the most appropriate method for assessing food groups,
together, identifying consumption profiles based on
daily intake.X®

Thus, lower consumption of dietary patterns con-
sisting of foods considered obesogenic (or with Western
characteristics) may reduce the risk of developing obesi-
ty.1112 Thus, food consumption is a modifiable risk factor
for the development of excess weight. Efforts should be
directed towards understanding this phenomenon in pe-
diatric age groups, since this problem is still little studied
in preschoolers. Thus, this study aimed to investigate
the association between food consumption pattern and
excess weight in preschoolers at six years of age.

METHODS

This study is part of a longitudinal study, based on
a population-based cohort of live births, which began in
2004 in the city of Feira de Santana, Bahia. Details on the
procedures for collecting data from the birth cohort can
be found in another publication.’3

The current article is a cross-sectional analysis of
information collected at six years of age from children.
A sample calculation was performed using the Epi Info™
7.0 software, considering the following parameters:
power of 80%; sampling error of 5%; 95% Confidence
Interval; 1:1 ratio; and 5.3% prevalence of the outcome
for combined prevalence of obesity.* Thus, the sample
size calculation comprised 232 individuals. However, all
individuals followed up at six years and who had available
information on the outcome analyzed in this article were
included (n=618 pairs of mothers and their children). The
sample size calculation was performed to ensure that the
number of individuals was sufficient for the study to have
a minimum power of 80%.

Food consumption was the main independent
variable, assessed through the application of a food fre-
quency questionnaire (FFQ) validated in a previous study
applied to mothers or guardians of children.’® The FFQ
consisted of 133 foods. This variable was subdivided ac-
cording to the dietary patterns identified from the appli-
cation of exploratory factor analysis. In this regard, items
grouped under each factor were strongly correlated with
each other. More details about the origin and validity of
the questionnaire used, in addition to the factorial loads
and the total percentage of dietary variability for each
pattern, can be obtained in another publication.?®

For the current study, with six-year-old children,
they were assessed regarding the frequency of consump-
tion permanence between patterns. Food consumption
patterns were categorized into never/low consumption
(food consumption 1 to 2 times a week) and moderate/
high (food consumption 3 times or more a week), ac-
cording to a previous study, using information from the

same birth cohort.’* Pattern 1 was characterized by the
predominance of consumption of milk and derivatives,
vegetables and tubers, cereals, legumes, fruits and fish.
In pattern 2, snacks, soft drinks/artificial juices, sweets,
oils and fats, and coffee/tea predominated. Pattern 3
consisted of sausages, fast food, ketchup/mayonnaise
and eggs. Pattern 4 was characterized by the highest
frequency of consumption of red meat and chicken.

For the present study, children’s excess weight was
considered as an outcome, identified through the Body
Mass Index’s (BMI) growth chart related to sex and age
(A) (The BMI was calculated based on the weight and
height data obtained, with the objective of assessing the
studied population’s nutritional status). Therefore, in this
research, children were characterized as: eutrophic, when
BMI/A < 85t percentile, and excess weight, when value >
the 85t percentile.>16

Children’s sex was defined as male and female. The
WHO classifies measurements of low birth weight < 2,500
g, underweight between 2,501 g and 2,999 g and adequa-
te birth weight > 3,000 g. In the present study, underweight
was defined as children grouped into the underweight and
insufficient weight categories, i.e,, < 3,000 g./

Gestational age was categorized according to the
WHO classification into preterm (< 37 weeks) and term (>
37 weeks).” The breastfeeding variable was estimated as
yes (exclusively breastfed up to 6 months of age) and no
(not exclusively breastfed up to 6 months of age).

Residents per household were defined as up to 4
persons per household and 5 persons or more. The prac-
tice of physical activity performed by children at school
(characterized by their participation in practical physical
education classes) was dichotomized into yes and no.

The maternal age variable was categorized into two
groups, < 30 years and > 30 years, based on and adapted
from the WHO classification scale for young adults and
recognized in Marco Legal, Ministry of Health's manual 181°
Maternal excess weight was estimated when BMI values
were > 25.0 kg/m>' Maternal education was dichoto-
mized into two extracts: less than or equal to elementary
school and equal to or greater than high school. Paternal
obesity was a self-reported measure. Family income was
categorized as less than or equal to 1 minimum wage and
more than or equal to 2 minimum wages.

The selection of interaction variables was based on
a presumed causal relationship between food consump-
tion and excess weight. Thus, a conceptual theoretical
framework was used, and the following confounding
covariates were selected: maternal BMI, father’s obesity
and physical activity by children. The presence of effect
modification was investigated using the Likelihood Ratio
Test (p<0.05). For those covariates in which the presence
of effect modification was not identified, the presence of
confounders was tested using the backward strategy, a
covariate being considered confounding when producing
a change of at least 10% in the measure of association.

The databases were typed, with double entry, by
two independent typists. Comparison of files was carried
out using the Validate Epi Info 7.0 package, with correc-
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tions for differences, according to the original forms. Da-
ta were analyzed using the statistical package Statistical
Package for the Social Sciences (SPSS), version 20.0, and
Stata, version 7.0.

Descriptive statistics were used to characterize the
sample, through relative and absolute frequencies. In the
bivariate analysis, the association between excess weight
and dietary patterns was estimated using Pearson’s chi-
square test (x?), with calculation of the Prevalence Ratio
(PR) and respective 95% Confidence Intervals.

In the multivariate analysis, Poisson regression with
robust error variance was applied. The variables were en-
tered into the model using the backward method, using
p-value < 0.25 as a criterion in the bivariate analyzes.
Variables with prediction that should remain in the model
were selected, keeping those with p-value<0.20 obtained
by adjusting the model using the Likelihood Ratio Test.
In the final model, the same method was used, consid-
ering as statistically significant the associations whose
variables presented p-value<0.05.

The study complied with the ethical and legal
aspects provided for in Resolution 196/96 of the Bra-
zilian National Health Council, with the study protocol
approved by the Research Ethics Committee (REC) of
the Universidade Estadual de Feira de Santana (UEFS)
(CAAE (Certificado de Apresentacdo para Apreciacdo Etica
- Certificate of Presentation for Ethical Consideration)
0074.0.059.000-06) at the beginning of the cohort (2004)
and, in a new assessment (CAAE 82991318.0.0000.0053),
after the updates of ethical resolutions for research with
human beings, Resolutions 466/12 and 510/16. Partici-
pants signed the Informed Consent Form (ICF), also giv-
ing consent on behalf of minors, as they were newborns
at baseline.

RESULTS

A total of 618 children (51.7% boys) were assessed.
Mother and child characteristics are shown in Table 1.
Most mothers declared a family income greater than
or equal to two minimum wages (51.3%). Regarding
residents per household, 36.5% reported living with five
people or more. Only 26.9% of children practiced some
type of physical activity. Excess weight was identified in
28.6% of children. Regarding food consumption patterns,
consumption was moderate/high in all four patterns, wi-
th values above 60%, highlighting the moderate to high
food consumption pattern 3, with 68.0%.

In the bivariate analysis (Table 2), only pattern 3 was
associated with children’s BMI. Thus, there was a preva-
lence of 23% of excess weight in children who consumed
moderate to high food consumption pattern 3 (95%CL:
1.01-1.63), when compared to normal weight congeners.

In the multivariate analysis, the moderate to high
dietary intake of pattern 3 met the criteria for inclusion
in the model. There was a prevalence of 53% of excess
weight children who consumed a moderate to high diet
of sausages, fast food, ketchup/mayonnaise and eggs
PR: 1.53; CI95%: 1.03 — 2.00; PR: 1.50; 95%CIL:

(unadjusted adjusted

Table 1. Sociodemographic characteristics of children at
six years of age and maternal reproductive health, Feira
de Santana - BA, 2018.

Variables N
Children’s BMI*

Excess weight (= 85th percentile) 177 (28.6)

Not excess weight (< 85th percentile) 441 (71.4)
Children’s sex

Female 298 (48.3)

Male 320 (51.7)
Weight at birth

Inadequate weight (< 3,000 g) 158 (25.6)

Adequate weight (> 3,000 g) 460 (74.4)
Gestational age

Preterm (< 37 weeks) 22 (3.6)

Term (= 37 weeks) 596 (96.4)
Food consumption pattern 1

Moderate/high consumption 407 (65.9)

Never/low consumption 211 (34.1)
Food consumption pattern 2

Moderate/high consumption 410 (66.4)

Never/low consumption 208 (33.6)
Food consumption pattern 3

Moderate/high consumption 420 (68.0)

Never/low consumption 198 (32.0)
Food consumption pattern 4

Moderate/high consumption 404 (65.3)

Never/low consumption 214 (34.6)
Exclusive breastfeeding at 6 months

No 154 (25.0)

Yes 464 (75.0)
Maternal BMI*

Excess weight (= 25.0) 245 (39.7)

Normal weight (> 18.5 and < 24.9) 373 (60.3)
Maternal age

> 30 years 153 (24.8)

< 30 years 465 (75.2)
Father's obesity history

Yes 129 (20.8)

No 489 (79.2)
Maternal education

Up to elementary school 207 (33.5)

Equal or higher than high school 411 (66.5)
Family income

Less than or equal to 1 MW** 300 (48.7)

More than or equal to 2 MW** 318 (51.3)
Residents per household

Up to 4 people 392 (63.5)

5 or more people 226 (36.5)
PA*** practice by children

No 452 (73.1)

Yes 166 (26.9)

Caption: * Body Mass Index; **minimum wage; ***physical activity.

1.01 - 1.93) (Table 3). No modification relationship was
identified in the main variables, although the covariates
with potential interaction factor were included in the
analyzes (based on the literature).
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Table 2. Bivariate analysis between the sociodemogra-
phic characteristics of excess weight children aged six
years and maternal reproductive health, Feira de Santa-

na— BA, 2018.

Variables Child’s BMI* p**
classification
PR (95%CI)**

Children’s sex
Female 1.04 (0.81 -1.33) 0.75
Male -

Weight at birth
Inadequate weight (< 3,000 g) 0.98 (0.73 - 1.30) 0.89
Adequate weight (= 3,000 g) -

Gestational age
Preterm (< 37 weeks) 0.96 (0.50 - 1.83) 0.90
Term (> 37 weeks) -

Food consumption pattern 1
Moderate/high consumption 092 (0.71-1.19) 0.55
Never/low consumption -

Food consumption pattern 2
Moderate/high consumption 0.87(0.67-1.13) 0.31
Never/low consumption -

Food consumption pattern 3
Moderate/high consumption 1.23(1.01-1.63) 0.04
Never/low consumption -

Food consumption pattern 4
Moderate/high consumption 1.06 (0.80 - 1.39) 0.66
Never/low consumption -

Maternal BMI*
Excess weight (> 25.0) 1.10(0.77 - 1.29) 0.20
Normal weight (> 18.5 and < 24.9) -

Exclusive breastfeeding for up to 6 months
No 1.07 (0.81-1.42) 0.61
Yes -

Maternal age
> 30 years 0.98 (0.74-1.31) 0.92
< 30 years -

Father’s obesity history
Yes 1.16 (0.84 - 1.60) 0.20
No -

Maternal education
Up to elementary school 1.00 (0.65-0.69) 0.51
Equal or higher than high school -

Family income 1.00(0.68 - 0.72)
Less than or equal to 1 MW** - 0.27
More than or equal to 2 MW**

Residents per household 115(0.72-1.82)
Up to 4 people - 0.55
5 or more people

PA*** practice by children 117071 -1.93)
No - 0.53
Yes

Caption: * Body Mass Index; ** Prevalence Ratio; Confidence Interval; Pearson’s

chi-square test (p<0.05); *** physical activity, **** minimum wage.

DISCUSSION

This investigation showed an association between
dietary intake pattern and excess weight in six-year-old
children, based on a birth cohort. Dietary patterns were
established for this population in the study by Gomes
et al. (2012). However, in the present investigation, con-
sumption frequency and permanence in (previously esta-
blished) patterns were verified with the same population,
in addition to the relationship with other variables (not
previously analyzed).t®

The results showed that the frequency of moderate
to high consumption of sausages, fast food, ketchup/
mayonnaise and eggs increased the probability of being
excess weight in these children, compared to a low con-
sumption of these foods. Previous studies have already
reported the association between the type of diet and
weight status in childhood.0%°

Food plays an important role in people’s lives, but
the investigation of food consumption is still considered
a very complex subject. Eating behavior is formed in the
first years of life, and adult eating habits are directly as-
sociated with experiences learned in childhood.?

The knowledge of food consumption pattern in
childhood must be done through food and nutritional
surveillance, in a way that allows the observation of
behavior or pattern that characterizes positive and/or ne-
gative markers of food.!® In childhood, food consumption
habits are being acquired and consolidated, and it is in
this phase that the main interventions must be planned.%

Environmental factors, such as the type of diet of
parents and caregivers, can also influence their children’s
eating habits and experience, reinforcing that family ea-
ting practices play an important role in forming healthy
eating habits in children.?22

The responsibility of parents in developing good
eating habits and child behavior is very relevant, including
controlling food supply and availability. Studies show
that sitting at the table to eat can contribute to reducing
overweight/obesity rates, since meals eaten in front of
the television draw attention away from the food, causing
people to eat more than necessary.?? Therefore, it is in
early childhood that parents should influence and guide
their children regarding the benefits of healthy eating, as
the family is considered the main generator of good or
bad life and eating habits in children and adolescents.?

Table 3. Multivariable analysis between food consumption pattern 3 and excess weight in children at six years of age,
using Poisson regression. Feira de Santana — BA, 2018.

Classification of children’s BMI***

PR*

95%CI** P-value PR* 95%CI**  P-value

Food consumption pattern 3: Moderate/high consumption

15

3

adjusted
1.03 - 2.00 0.03 1.50, 1.01-1.93 0.01

Caption: p-value: significance level < 0.05; a adjusted for the mother’s BMI; father’s obesity and physical activity; *Prevalence Ratio; **Confidence Interval; ***Body Mass Index.
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A longitudinal investigation carried out in Japan
with 541 children of preschool age found that, after one
year of increased fast food consumption, 8.1% of children
had a change in weight, with a 38% increase in the risk
of weight gain with each additional intake per week, and
that frequent intake of this type of food can be even more
problematic for children who are already excess weight.?°
Similarly, in a study carried out in Brazil, a 10% increase in
caloric intake from ultra-processed food consumption by
preschoolers was observed.?

The Brazilian population’s eating habits were beco-
ming more and more similar to those of developed coun-
tries, with a tendency to consume foods with high energy
density, rich in salt and sugars, and at low cost, making
them accessible to all social classes.® The emerging pro-
cess of urbanization and industrialization contributed
to characterize the preference for food consumption
such as fast food, frozen food, preserves, canned goods
(considered quick, comfortable meals, taking less time),
consumed outside the home. This change had a negative
impact on the population’s nutritional status.8#

Understanding the role of ultra-processed foods,
including ready-made sauces, ketchup, mayonnaise and
fast foods, significantly contributes to high consumption
of sodium, simple sugars and chemical additives, such as
preservatives and dyes, with a positive association be-
tween their consumption and the increased prevalence
of childhood obesity and/or chronic diseases.?

Thus, targeting interventions, such as adopting a
healthier lifestyle, may represent one of the main factors
in promoting child health, since, due to its multifactorial
etiology, excess weight in childhood is related to eating ha-
bits and sedentary behavior, which can interfere with endo-
crine mechanisms that regulate metabolism and appetite.?

Although in food consumption pattern 3, which re-
mained associated with excess weight children, there was
the egg food, this does not corroborate with the findings
in the literature, which bring evidence in the direction of
a protective food. A study with children carried out in
Ecuador showed a 47% reduction in the prevalence of
short stature in the group that received the egg, in addi-
tion to a 74% reduction in the prevalence of underweight.
The weight-for-age and BMI curves for this group also
showed improvements when eggs were consumed.? Ho-
wever, it is important to emphasize that the effects of foods,
individually included in children’s diet, were not sufficient
for the causal relationship between food and health.?°

The present study did not find associations betwe-
en some of researched variables and excess weight in
children, which are usually mentioned in other studies,
such as history of paternal obesity, maternal excess wei-
ght, protective effect of breastfeeding, inadequate birth
weight, prematurity and higher maternal age at the time
of child birth and practice of physical activity.!®

The prevalence found may have been influenced
by survival bias, due to loss of follow-up of the cohort,
although the sample size is adequate to estimate excess
weight. This study has some methodological limitations,
such as the technique used to estimate food consump-

tion. The FFQ used memory-dependent self-reported
data, and the questions’ complexity may have hampered
food accuracy and quantity, because it involves a sub-
jective judgment in determining the number of factors,
their interpretation and rotation selection. Moreover, as
it is a cross-sectional analysis, it makes it impossible to
establish a causal relationship in the order of events. The
study does not cover other factors that could influence
the association between food consumption pattern and
excess weight, including other socioeconomic aspects,
such as screen time, meal consumption in front of televi-
sion, among others.

Despite this, the investigation has strengths: the
information has high accuracy and quality, as it originates
from data from a birth cohort. In addition to this, internal
consistency in identifying the cohort’s dietary patterns,
its reliability, data accuracy and robust sample size of
children allows the findings to be extrapolated to other
populations of the same age group.

The manuscript provides relevant information that
can raise useful hypotheses in identifying problems and
preventing injuries associated with eating patterns con-
sidered unhealthy. Children’s nutritional status and their
dietary pattern deserve special attention from public
health, because it is at this stage of life that habits and
body characteristics are acquired that can perpetuate for
a lifetime, impacting on their morbidity and mortality.

Moderate to high consumption of sausages, fast
food, ketchup/mayonnaise and eggs was a factor asso-
ciated with excess weight among six-year-old children.
The current study expands the understanding of the
consequences of an unhealthy diet in preschoolers, in
addition to reinforcing the established knowledge of the
need for intervention measures against the high preva-
lence of excess weight.

Faced with global findings and concerns regarding
food consumption pattern in societies and their repercus-
sions in determining the emergence of health problems,
it is evident that preventive measures, in this direction, are
of fundamental importance for the control, reduction and
combat of chronic diseases, being an effective solution for
this condition, which represents a high cost for public health
and that compromises individuals’ quality of life.

REFERENCES

1. Hales CM, Carrol MD, Fryar CD, et al. Prevalence of obesity
among adults and youth: United States, 2015-2016. (2017).
NCHS Data Brief. 2017; (288): 1-8. https://pubmed.ncbi.nim.nih.
gov/29155689/

2. Ward ZJ, Long MW, Resch SC, et al. Simulation of growth
trajectories of childhood obesity into adulthood. N Engl J Med.
2017; 377: 2145-53. doi: 10.1056/NEJM0al703860

3. Sociedade Brasileira de Pediatria— Departamento de Nutrologia
Obesidade na infancia e adolescéncia — Manual de Orientacdo/
Sociedade Brasileira de Pediatria. Departamento Cientifico de
Nutrologia. 32 Ed. — Sdo Paulo: SBP. 2019. 236 p. https://www.
sbp.com.br/imprensa/detalhe/nid/manual-de-orientacao-

Rev. Epidemiol. Controle Infecc. Santa Cruz do Sul, 2022 Out-Dez;12(4):164-170. [ISSN 2238-3360]

Please cite this article as: Costa, J. S. P, Amaral, M. V. C. ., Santos , G. C. D, Vieira, T de O, Mercés De Jesus , G, Oliveira Vieira, G., & Oliveira, A. M. A. de.

Page 06 of 07

(2023). Padréo de consumo alimentar e excesso de peso em pré-escolares: estudo transversal. Revista De Epidemiologia E Controle De Infeccdo, 12(4). https.//doLi. it o it

0rg/10.17058/reciv12i4.17082


https://pubmed.ncbi.nlm.nih.gov/29155689/
https://pubmed.ncbi.nlm.nih.gov/29155689/
https://pubmed.ncbi.nlm.nih.gov/29155689/
http://dx.doi.org/10.1056/NEJMoa1703860
https://www.sbp.com.br/imprensa/detalhe/nid/manual-de-orientacao-sobre-obesidade-na-infancia-e-adolescencia-esta-disponivel-para-os-associados-da-sbp/
https://www.sbp.com.br/imprensa/detalhe/nid/manual-de-orientacao-sobre-obesidade-na-infancia-e-adolescencia-esta-disponivel-para-os-associados-da-sbp/

FOOD CONSUMPTION PATTERN AND EXCESS WEIGHT IN PRESCHOOLERS: A CROSS-SECTIONAL STUDY
Jessica Santos Passos Costa, Mara Viana Cardoso Amaral, Gabriela Cintra Dos Santos, Tatiana De Oliveira Vieira, Gilmar Mercés De Jesus, Graciete Oliveira Vieira, Ana Mayra A. Oliveira.

10.

11

12.

13.

14.

15.

16.

17.

sobre-obesidade-na-infancia-e-adolescencia-esta-disponivel-
para-os-associados-da-sbp/

Ribeiro G, Lopes ERN, Magalhdes JC, et al. Prevaléncia de
sobrepeso e obesidade em criangas da rede publica de ensino
da cidade de Cruz das Almas, Bahia. Revista Baiana de Salude
Publica. 2013;37(1):9. doi: 10.22278/2318-2660.2013.v37.n1.a781

Corréa VP, Paiva KM, Besen E, et al. O impacto da obesidade
infantil no brasil: revisdo sistematica. 2020; 14 (85): 177-183.
http://www.rbone.com.br/index.php/rbone/article/view/1208

Romanelli R, Cecchi N, Carbone MG, et al. Pediatric obesity:
prevention is better than care. Ital J Pediatr. 2020; 46(1):103. doi:
10.1186/s13052-020-00868-7

Monteiro CA, Cannon G, Moubarac JC, et al. The UN decade
of nutrition, the NOVA food classification and the trouble with
ultra-processing. Public Health Nutr. 2018; 21:5-17. doi: 10.1017/
S1368980017000234

Instituto Brasileiro de Geografia e Estatistica (BR). Pesquisa
de Orcamentos Familiares 2017-2018: Avaliagdo Nutricional
da disponibilidade domiciliar de alimentos no Brasil/IBGE,
Coordenacao de Trabalho e Rendimento. - Rio de Janeiro: IBGE,
2020. https://biblioteca.ibge.gov.br/index.php/biblioteca-catal
ogo?view=detalhes&id=2101704

Ayrton A, Ibrahim A. The Western diet: a blind spot of eating
disorder research?-a narrative review and recommendations
for treatment and research. Nutr Rev. 2020; 78(7):579-596. doi:
10.1093/nutrit/nuz089

Madruga, SW, Araujo CLP, Bertoldi AD, et al. Tracking of dietary
patterns from childhood to adolescence. Rev Saude Publica.
2012; 46 (2): 376-386. doi: 10.1590/S0034-89102012005000016.

Liberali R, Kupek E, Assis MAA. Dietary patterns and childhood
obesity risk: a systematic review. Childhood Obesity. 2020; 16
(2): 70-85. doi: 10.1089/chi.2019.0059

Liu D, Zhao LY, Yu DM, et al. Dietary patterns and association
with obesity of children aged 6-17 years in medium and small
cities in China: Findings from the CNHS 2010-2012. Nutrients.
2019; 11 (1): 3. doi: 10.3390/nu11010003

Jesus GM, Vieira GO, Vieira TO, et al. Determinants of overweight
in children under 4 years of age. J Pediatr (Rio J). 2010; 86(4):
311-316. doi: 10.2223/JPED.2009

Garrido-Miguel M, Oliveira A, Cavero-Redondo I, et al.
Prevalence of Overweight and Obesity among European
Preschool Children: A Systematic Review and Meta-Regression
by Food Group Consumption. Nutrientes. 2019; 11 (7): 1698.
doi: 10.3390/nu11071698

Gomes KEPS, Costa MCO, Vieira TO, et al. Fatores Associados a
Obesidade e o Padrdo De Consumo Alimentar De Pré-Escolares
Em Feira De Santana, Bahia, Brazil. Rev Nutri. 2017; 30(5):639-
650. doi: 10.1590/1678-98652017000500009

World Health Organization (WHO). Physical Status: Men
Ageing And Health. Geneva: World Health Organization.
1999 acesso 2020 jan 30]. https://apps.who.int/iris/bitstream/
handle/10665/66941/WHO_NMH_NPH_01.2.pd

World Health Organization (WHO). Preterm birth. 2014. acesso
2020 jan 30].
fs363/en/

http://www.who.int/mediacentre/factsheets/

18. Ministério da Saude (BR). Secretaria de Atencdo a Saude.
Departamento de Atengdo Basica. Marco de referéncia da
vigilancia alimentar e nutricional na atengdo béasica/Ministério
da Saude, Secretaria de Atencdo a Saude, Departamento
de Atencdo Basica. — Brasilia: Ministério da Saude, 2015.
http://189.28.128.100/dab/docs/portaldab/publicacoes/
marco_referencia_vigilancia_alimentar.pdf

19. World Health Organization (WHO). Childhood overweight and
obesity. 2019 [acesso 18

20. Emond JA, Longacre MR, Titus LJ, et al. Fast food intake and
excess weight gain over a l-year period among preschool-
age children. Pediatr Obes. 2020;15(4):.e12602. doi: 10.1111/
ijp0.12602

21. Wood AC, Blisset JM, Brunstrom JM, et al. Caregiver influences
on eating behaviors in young children: A scientific statement
from the American Heart Association. Journal of the American
Heart Association. 2020; 9(10): e014520. doi: 10.1161/
JAHA.119.014520

22. Poorolajal J, Sahraei F, Mohamdadi Y, et al. Behavioral factors
influencing childhood obesity: a systematic review and meta-
analysis. Obesity research & clinical practice. 2020; 14(2): 109-
118. doi: 10.1016/j.0rcp.2020.03.002

23. Costa CS, Rauber F, Leffa PS, et al. Ultra-processed food

consumption and its effects on
glucose profile: A longitudinal study during childhood. Nutr
Metab Cardiovasc Dis. 2019; 29 (2): 177-184. doi: 10.1016/j.

numecd.2018.11.003

24. Pearce M, Bray I, Horswell M. Weight gain in mid-childhood and
its relationship with the fast food environment. J Satde Publica
(Oxf). 2018; 40 (2): 237-244. doi: 10.1093/pubmed/fdx108

anthropometric and

25. Bellach J, Schwarz V, Ahrens B, et al. Randomized placebo-
controlled trial of hen's egg consumption for primary prevention
ininfants. J Allergy Clin Immunol. 2017; 139(5):1591-1599.e2. doi:
10.1016/j.jaci.2016.06.045

AUTHORS’ CONTRIBUTIONS

Jessica Santos Passos Costa - Development and
design, data analysis and interpretation, review and
approval of the final version of the article; Mara Viana
Cardoso Amaral and Gabriela Cintra Dos Santos - De-
velopment of writing the manuscript, review and appro-
val of the final version of the article; Tatiana De Oliveira
Vieira - Review and approval of the final version of the
article; Gilmar Mercés De Jesus - Data analysis and in-
terpretation, review and approval of the final version of
the article; Graciete Oliveira Vieira - Development and
design, review and approval of the final version of the
article; Ana Mayra Andrade De Oliveira - Review and
approval of the final version of the article.

All authors approved the final version to be pu-
blished and are responsible for all aspects of the work,
including ensuring its accuracy and integrity.

Rev. Epidemiol. Controle Infecc. Santa Cruz do Sul, 2022 Out-Dez;12(4):164-170. [ISSN 2238-3360]

Please cite this article as: Costa, J. S. P, Amaral, M. V. C. ., Santos , G. C. D, Vieira, T de O, Mercés De Jesus , G, Oliveira Vieira, G., & Oliveira, A. M. A. de.

(2023). Padréo de consumo alimentar e excesso de peso em pré-escolares: estudo transversal. Revista De Epidemiologia E Controle De Infeccdo, 12(4). https.//doLi.

org/10.17058/reci.v12i4.17082

Page 07 of 07

not for quotation


http://189.28.128.100/dab/docs/portaldab/publicacoes/marco_referencia_vigilancia_alimentar.pdf
http://189.28.128.100/dab/docs/portaldab/publicacoes/marco_referencia_vigilancia_alimentar.pdf
http://dx.doi.org/10.1111/ijpo.12602
http://dx.doi.org/10.1111/ijpo.12602
http://dx.doi.org/10.1161/JAHA.119.014520
http://dx.doi.org/10.1161/JAHA.119.014520
http://dx.doi.org/10.1016/j.orcp.2020.03.002
http://dx.doi.org/10.1016/j.numecd.2018.11.003
http://dx.doi.org/10.1016/j.numecd.2018.11.003
http://dx.doi.org/10.1093/pubmed/fdx108
http://dx.doi.org/10.1016/j.jaci.2016.06.045
https://www.sbp.com.br/imprensa/detalhe/nid/manual-de-orientacao-sobre-obesidade-na-infancia-e-adolescencia-esta-disponivel-para-os-associados-da-sbp/
https://www.sbp.com.br/imprensa/detalhe/nid/manual-de-orientacao-sobre-obesidade-na-infancia-e-adolescencia-esta-disponivel-para-os-associados-da-sbp/
http://dx.doi.org/10.22278/2318-2660.2013.v37.n1.a781
http://dx.doi.org/10.1186/s13052-020-00868-7
http://dx.doi.org/10.1017/S1368980017000234
http://dx.doi.org/10.1017/S1368980017000234
https://biblioteca.ibge.gov.br/index.php/biblioteca-catalogo?view=detalhes&id=2101704
https://biblioteca.ibge.gov.br/index.php/biblioteca-catalogo?view=detalhes&id=2101704
http://dx.doi.org/10.1093/nutrit/nuz089
http://dx.doi.org/10.1590/S0034-89102012005000016
http://dx.doi.org/%2010.1089/chi.2019.0059
http://dx.doi.org/%2010.3390/nu11010003.
http://dx.doi.org/10.2223/JPED.2009
http://dx.doi.org/10.3390/nu11071698
http://dx.doi.org/10.1590/1678-98652017000500009
https://apps.who.int/iris/bitstream/handle/10665/66941/WHO_NMH_NPH_01.2.pd
https://apps.who.int/iris/bitstream/handle/10665/66941/WHO_NMH_NPH_01.2.pd
http://www.who.int/mediacentre/factsheets/fs363/en/
http://www.who.int/mediacentre/factsheets/fs363/en/

