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ABSTRACT

Objective: To investigate the association between neonatal conditions and anthropometric
indicators and to describe food insecurity among children attending daycare centers. Methods:
Cross-sectional study with 139 children enrolled in Early Childhood Education Centers in
southern Minas Gerais, Brazil. Data on neonatal conditions, socioeconomic characteristics,
food insecurity, and nutritional status were collected. Height-for-age (HAZ) and body mass
index-for-age (BAZ) were classified according to the World Health Organization standards.
Poisson regression with robust variance was used to estimate prevalence ratios (PR). Results:
'The prevalence of overweight was 34.4%, and short stature was observed in 22.6% of children.
Overweight prevalence was 34.4% and short stature 22.6%. BAZ was associated with birth
weight (PR = 1.0016; 95%CI:1.0004-1.0028), food insecurity, socioeconomic status, and
high-risk pregnancy. Higher food insecurity levels showed higher PRs for BAZ, while lower
socioeconomic classes were inversely associated. No associations were observed for HAZ.
Conclusion: BAZ was associated with perinatal and socioeconomic factors, highlighting
early-life determinants of excess weight and the influence of food insecurity, reinforcing the
need for early interventions.
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INTRODUCTION

Adequate pregnancy and birth conditions, exclusive breas-
tfeeding up to six months of age, and healthy complementary
feeding play an essential role throughout the life course, par-
ticularly in early childhood, contributing to adequate growth
and development, the formation of healthy habits, and health
promotion®?.

During the first two years of life, food choices require spe-
cial attention, as this period is critical for the establishment
of eating habits. Diets based on fresh or minimally processed
foods should form the foundation of both the child’s and the
family’s diet. In this context, the diversity and the manner in
which foods are offered influence the development of taste pre-
ferences, children’s relationship with food, and their nutritional
status. Health care and nutrition strategies implemented during
this period may have repercussions throughout the life course®.
Therefore, children’s nutritional status is considered a sensitive
indicator of health and quality of life, reflecting the development
model of a given society®.

Recent studies indicate that children’s diets are characte-
rized by low dietary diversity, reduced consumption of fresh
or minimally processed foods, and early exposure to ultra-
processed foods, particularly in low-income and low-education
households. This dietary pattern is associated with an increased
risk of overweight, obesity, and noncommunicable diseases
(NCDs) later in life®". Ultra-processed foods are industrial
formulations with poor nutritional quality, characterized by
high energy density, elevated levels of fats, sugars, and sodium,
and low fiber content, resulting from multiple industrial
processing steps and the addition of substances to enhance
palatability and shelf life®.

Birth conditions play a critical role in the development of
nutritional disorders, including undernutrition and excess wei-
ght. Birth weight is an important indicator of neonatal nutritio-
nal status, and low birth weight (LBW) is recognized as a risk
factor for infant and post-neonatal morbidity and mortality, as
well as for delayed child development®1?.

A diet rich in ultra-processed foods during early childhood
negatively affects growth and development and contributes to
excess weight in this population. This dietary pattern has been
linked to long-term health consequences, including obesity,
diabetes, hypertension, and dyslipidemia®'?. Although previous
studies have explored the role of early-life conditions and dietary
patterns in child growth, evidence on the association between
neonatal conditions and anthropometric indicators in children
attending daycare centers, particularly in small Brazilian muni-
cipalities, remains limited. Thus, this study aimed to investigate
the relationship between neonatal conditions and anthropome-
tric indicators and to describe food and nutrition security among
children enrolled in daycare centers.

METHOD

TyPE OF STUDY
This was a cross-sectional study conducted among children
enrolled in municipal Early Childhood Education Centers in

a municipality in southern Minas Gerais, Brazil.

STUDY SETTING

The study was carried out in three municipal Early Childhood
Education Centers (CEIs) located in the same municipality.
Data collection took place between April and July 2022. The
CElIs operate on a full-time basis and provide four daily meals
(breakfast, lunch, afternoon snack, and dinner), designed to
meet at least 70% of daily nutritional requirements for energy,
macronutrients, and priority micronutrients (vitamins A and
C, calcium, and iron).

PARTICIPANTS AND SAMPLE

All children enrolled in the selected Early Childhood
Education Centers during the data collection period were consi-
dered eligible for participation, characterizing a census approach
rather than probabilistic sampling.

A total of 174 children met the eligibility criteria. Of
these, 23 did not participate due to refusal by parents or legal
guardians to provide informed consent, and 12 were excluded
due to incomplete data in key study variables. Thus, the final
analytical sample consisted of 139 children (79.8% of the eligible
population). No significant differences in age and sex distribution
were observed between participants and non-participants.

Participation was voluntary and dependent on parental
authorization, which may have contributed to non-participation.
Children with neurological impairments and/or those using cor-
ticosteroid medications were excluded from the study. Therefore,
the final sample resulted from the eligible population during the
study period and was not based on a prior sample size calculation.

VARIABLES

The primary outcomes of the study were indicators of nutri-
tional status, assessed by Height-for-Age (HAZ) and Body
Mass Index-for-Age (BAZ) Z-scores, classified according to
the World Health Organization (WHO) reference standards
(Z-scores < -2 indicating deficit and > +2 indicating excess
weight).

Exposure variables included gestational age, birth weight,
birth length, breastfeeding practices, and household food and
nutrition security. Sociodemographic variables were also collec-
ted to characterize the study population.

DAtA CoLLECTION PROCEDURES

Data were collected using a structured and standardized
questionnaire administered to the parents or legal guardians.
The questionnaire included information on gestational history,
neonatal and birth conditions, breastfeeding practices, and
socioeconomic characteristics.

Socioeconomic status was assessed using the Brazilian
Economic Classification Criteria established by the Brazilian
Association of Research Companies (4BEP)®3).

To minimize information bias, data collection was perfor-
med by trained researchers using standardized instruments
and procedures.

AsSESSMENT OF NUTRITIONAL STATUS

Anthropometric measurements of weight and height were

obtained at the Early Childhood Education Centers following

2 Rev Esc Enferm USP - 2026;60:€20250598

www.scielo.br/reeusp


http://www.scielo.br/reeusp

Lourencao LFP, Borim LC, Cassiano LTR, Sarni ROS, Silva R

standardized procedures recommended by the World Health
Organization (WHO). Weight and height measurements were
used to calculate HAZ and BAZ, classified according to WHO
reference standards. Data processing and classification were

performed using WHO Anthro® software™?.

Foob AND NUTRITION SECURITY ASSESSMENT

Food and nutrition security was assessed using the
Brazilian Food Insecurity Scale (EBLA), a validated psycho-
metric instrument composed of 14 dichotomous questions
(“yes” or “no”) that evaluate household food access based on the
perception and experience of food insecurity over the previous
three months®.

STATISTICAL ANALYSIS

Descriptive analyses were performed to characterize the
study population, using absolute and relative frequencies for
categorical variables, along with their respective 95% confidence
intervals (95% CI), calculated assuming a binomial distribution.
Continuous variables were described using means and standard
deviations, according to their distribution.

Bivariate analyses were conducted to explore relationships
between exposure variables and the outcomes. Pearson’s chi-
square test was applied when assumptions were met, and
Fisher’s exact test was used in cases of small expected cell
frequencies to ensure the validity of statistical inference.

Multivariable analyses were performed using generalized
linear models to estimate prevalence ratios (PR) and
corresponding 95% confidence intervals. Considering the
cross-sectional design and the non-rare nature of the outcomes,
Poisson regression with robust variance was adopted as the
primary modeling strategy.

For the BAZ outcome, a Poisson model with robust variance
was used, assuming an approximately equidispersed distribution.
For the HAZ outcome, a quasi-Poisson model was applied to
account for dispersion parameters differing from unity, impro-
ving the adequacy of variance estimation.

Variables with p < 0.20 in bivariate analyses were included
in the multivariable models, and statistical significance was defi-
ned as p < 0.05. Model estimates were interpreted with caution
when confidence intervals were wide or included the null value,
indicating limited precision.

All statistical analyses were performed using R software,
version 4.5.2.

ETHICAL ASPECTS

'The study was approved by the Research Ethics Committee
of the Universidade Federal de Siao Paulo (UNIFESP), under
opinion number 3.936.371, dated 2020. All procedures were
conducted in accordance with the ethical guidelines and regu-
latory standards for research involving human beings, as esta-
blished by the Brazilian National Health Council Resolutions
No. 466/2012 and N°. 510/2016. Parents or legal guardians
received detailed information about the study objectives and
procedures and provided written informed consent prior to the
participation of the children.

RESULTS

A total of 139 children were included; most were male
(56.8%; 95% CI: 48.2-65.2) and aged 24-35 months (38.9%;
95% CI: 30.7—47.5). Most children were classified as White
(68.2%), and the predominant socioeconomic class was B2
(34.3%). Food and nutrition insecurity was observed in 47.5%
of households, predominantly at the mild level (35.8%), while
moderate and severe forms were less frequent (8.8% and 2.9%,
respectively). Food security was observed in 52.6% of households.

Most mothers had finished high school (48.1%), and 33.8%
had higher education. Preterm birth occurred in 10.2% of
cases, and 11.0% of pregnancies were classified as high-risk.
Gestational complications were reported in 24.6% of cases.
Nearly all deliveries occurred in hospital settings (98.6%), with
cesarean section as the predominant mode (62.6%). Postpartum
complications were reported in 9.9% of cases. Most children
were born with adequate birth weight (71.4%), while low birth
weight and macrosomia were less frequent (3.8% and 5.3%,
respectively). Adequate birth length and normal head circumfe-
rence were observed in 98.4% and 91.1% of children, respecti-
vely. Breastfeeding indicators showed high prevalence: 90.5%
of children were breastfed within the first hour of life, 87.3%
received exclusive breastfeeding on the first day at home, and
59.3% were exclusively breastfed up to six months (Table 1).

In the multivariable analysis for HAZ, using a Poisson
model with robust variance, no statistically significant and
reliable associations were identified between the explanatory
variables and the outcome (Table 2).

Birth weight showed an estimate close to the null (PR =
0.9996; 95% CI: 0.9981-1.0012; p = 0.636), indicating no evi-
dence of association with HAZ. Similarly, maternal education,
race/skin color, food insecurity (mild and moderate), gestatio-
nal age, type of delivery, maternal health condition, high-risk
pregnancy, gestational complications, and head circumference
at birth were not associated with the outcome in the adjus-
ted model.

Some variables, including sex (PR = 5.04; p = 0.084) and
maternal health condition (PR =2.91; p = 0.096), showed bor-
derline p-values; however, their confidence intervals were wide
and included the null value, indicating low precision and lack
of statistical significance.

Although severe food insecurity presented a statistically sig-
nificant p-value (p < 0.001), the estimate was unstable (PR =
0.000) due to sparse data and model instability. Therefore, this
result is not reliable and should not be interpreted as evidence
of association.

Overall, the model explained a moderate proportion of the
variability in HAZ (Nagelkerke R? = 0.3259); however, the lack
of precise estimates limits the interpretability of the associations.

Socioeconomic status was inversely associated with BAZ.
Children from lower socioeconomic classes (C1,C2,and D-E)
showed significantly lower prevalence ratios compared to the
reference category (Class A), with PR values of 0.14 (95% CI:
0.04-0.49; p = 0.001), 0.09 (95% CI: 0.02-0.58; p = 0.010),
and 0.09 (95% CI: 0.01-0.61; p = 0.013), respectively (Table 3).
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Table 1 - Sociodemographic, gestational, birth, breastfeeding, food
insecurity, and nutritional characteristics of children attending

...continuation

municipal Early Childhood Education Centers — Paraguagu, MG, Variable N (%) 95% CI
Brazil, 2026. Gestational complications 134
Variable N (%) 95% CI ves 33 2463 17.59-32.81
Sex 139 No 101 7537  67.18-82.40
Male 79 56.83  48.17-65.20 Place of Delivery 138
Female 60 4316 34.80-51.83 Hospital 136 98.56  94.86-99.82
Age 139 Home birth 1 0.72 0.01-3.97
Infants from 6 to 11 months 2 144 0.17-5.10 Other L 072 0.01-3.97
Infants from 12 to 23 months 47 33.81  26.01-42.32 Type of Delivery 131
Infants from 24 to 35 months 54 38.85 30.70-47.48 Vaginal 48 36.64 28.39-45.50
Children > 36 months 36 2590 18.84-34.01 Cesarean section 82 6260 53.71-70.89
Race/skin color 107 Forceps delivery 1 0.76 0.02-4.17
White 73 68.23  58.51-76.89 Postpartum complications 132
Brown (Mixed race) 24 2243 14.92-31.51 ves 13 985  534-16.25
Black o 84l 3911536 No 119 90.15  83.74-94.65
Asian 1 0.93 0.02-5.09 Birth Weight 133
Socioeconomic Classification (ABEP) 137 Low birth weight (1500-2499 g) > 3.76 1.23-8.55
Class A L 073 0.01-3.99 Insufficient birth weight (2500-2999 g) 26 19.55  13.18-27.31
Class B1 13 950 5 15-15.68 Adequate weight (3000-3999 g) 95 71.43  62.95-78.92
Class B2 47 3431 26.41-42.89 Macrosomia (>4000 g) 7526 2.14-10.54
Class C1 28 2044 14.03-28.16 Birth length 121
Class C2 33 2408 17.19-32.13 Low birth length 2 165 0.20-5.84
Class D-E 15 1094 6.25-17.41 Adequate birth length 119 9835 94.15-99.79
Brazilian Food Insecurity Scale (EBIA) 137 Head circumference at birth 101
Food Security 72 5255  44.18-60.92 Normal 92 91.09  83.75-95.84
Mild Food Insecurity 49 3577 27.76-44.40 Below normal range 9 891 415-1624
Moderate Food Insecurity 19 876 4.60-14.80 Breastfeeding in the first hour of life 137
Severe Food Insecurity 4 292 0.80-7.30 ves 124 90.51  84.32-94.85
Mother’s schooling/Education 133 No 13 949 5.15-15.68
Unfinished elementary school (0 to 7 12 9.02 4.74-15.23 E’:;:;Sive breastfeeding on first day at 134
years)
Finished elementary school (8 to 10 12 9.02 4.74-15.23 ves 17 8731 80.47-92.43
years) No 17 1269 7.57-19.53
Finished high school (=11 years) 64 48.13  39.37-56.95 Exclusive breastfeeding until 6 months 135
Higher Education 45 33.83  25.86-42.54 of age
Classification of Newborn according to 128 Yes 80 59.26  50.47-67.63
Gestational Age No 55 40.74  32.37-49.53
Preterm (< 37 weeks) 13 10.16  5.51-16.74 Source: Study data. ABEP: Brazilian Association of Research Companies. Differences
Full-term (37 to 41 weeks) 110 85.94 78.68-91.45 in total sample size (N) are due to missing data across variables.
Postterm (> 42 weeks) > 3.90 1.28-8.88 High-risk pregnancy was positively associated with BAZ
High-Risk Pregnancy 136 (PR =3.04;95% CI: 1.17-7.91; p = 0.022), indicating a higher
Yes 15 11.03  6.30-17.53 prevalence of the outcome among these children.
Other variables, including sex, race/skin color, gestational
No 121 8897 824679369 age, type of delivery, and head circumference at birth, were
continue..  not significantly associated with BAZ in the adjusted model,
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Table 2 - Explanatory model for height-for-age (HAZ) in children.
Poisson model with robust variance, Nagelkerke R? = 0.3259 — Brazil,
2026.

Table 3 - Explanatory model for body mass index-for-age (BAZ) in
children. Quasi-Poisson model with robust variance, Nagelkerke
R? = 0.3518 - Brazil, 2026.

Explanatory variables PR’ 95% CI? p-value?
Birth weight (continuous) 0.9996 0.9981-1.0012 0.636
Sex (male vs. female) 5.0438 0.8046-31.6151 0.084
Maternal education

}— Finished elementary 8.0312 0.2769-232.8990 0.225
school

}— Finished high school 2.4249 0.0852-68.9697 0.604
L Higher education 0.7653 0.0619-9.4529 0.834
Race/skin color 2.2546 0.5298-9.5941 0.271
(Non-White vs. other)

Food insecurity (ref.: Food security)

|— Mild 2.2708 0.8398-6.1401 0.106
|— Moderate 2.2084 0.2901-16.8135 0.444
L Severe 0.0000 0.0000—* <0.001
Gestational age 1.1782 0.9126-1.5212 0.208
(continuous)

Type of delivery 0.4319 0.1176-1.5859 0.205
(cesarean vs. vaginal)

Maternal health condition 2.9085 0.8258-10.2447 0.096
(categorical)

High-risk pregnancy 0.4461 0.0630-3.1614 0.419
(yes vs. no)

Gestational complications 1.4307 0.2949-6.9415 0.656
(yes vs. no)

Head circumference at 1.0337 0.8672-1.2323 0.711

birth (continuous)

Notes: 'PR: Prevalence ratio. 295% Cl: 95% confidence interval. *p-values obtained
using the Wald test. Reference categories (ref.) are indicated for categorical
variables. Bold values indicate statistical significance based on both p < 0.05 and
95% Cl excluding 1. *Estimate not reliable due to sparse data and model instability;
results should not be interpreted.

although head circumference showed borderline statistical sig-
nificance (p = 0.060).

Overall, the model explained a moderate proportion of the
variability in BAZ (Nagelkerke R? = 0.3518), indicating accep-
table model fit.

DISCUSSION

Given the cross-sectional design, the results must be inter-
preted with caution regarding temporality and causality. The
assessment and monitoring of children’s nutritional status are
essential for identifying nutritional disorders and guiding health
promotion and disease prevention strategies, especially during
early childhood, a period marked by rapid growth and high
nutritional vulnerability. Anthropometric indicators are widely
recognized as sensitive markers of population health and quality
of life, reflecting both biological conditions and the socioecono-
mic context in which children are embedded®®!”,

In Brazil, data from the National Survey on Child Nutrition
(ENANI-2019) indicate a prevalence of short stature of 7.0%
among children under five years of age, increasing to 10.2%

Explanatory variables PR’ 95% CI? p-value?
Birth weight (continuous) 1.0016 1.0004-1.0028 0.008
Sex (male vs. female) 0.6629 0.2573-1.7078 0.394
Race/skin color (Non-White 0.5846 0.230-1.4812 0.257
vs. other)

Food insecurity (ref.: Food security)

l— Mild 4.1591 1.2746-13.5714 0.018
l— Moderate 9.1878 1.3803-61.1547 0.021
L— Severe 38.8732 4.6400-325.6740  <0.001
Socioeconomic Classification

(ABEP) (ref.: Class A)

l— Class B1 0.5335 0.1361-2.0912 0.367
I—— Class B2 0.4830 0.1652-1.4119 0.183
I— Class C1 0.1416 0.0411-0.4873 0.001
I— Class C2 0.0949 0.0156-0.5777 0.010
L Class D-E 0.0857 0.0120-0.6083 0.013
Gestational age (continuous) 0.8565 0.6745-1.0875 0.203
Type of delivery 0.5773 0.2641-1.2618 0.168
(cesarean vs. vaginal)

High-risk pregnancy 3.0420 1.1698-7.9107 0.022
(yes vs. no)

Head circumference at birth 0.6829 0.4586-1.0169 0.060

(continuous)

Notes: 'PR: Prevalence ratio. 295% Cl: 95% confidence interval. *p-values obtained
using the Wald test. Reference categories (ref.) are indicated for categorical
variables. Bold values indicate statistical significance based on both p < 0.05 and
95% Cl excluding 1.

among those aged 12 to 23 months. The prevalence of excess
weight in this population was 10.1%, reaching 13.7% in the same
age group™®. In contrast, the present study identified substan-
tially higher prevalences of short stature (22.6%) and overweight
(34.4%), indicating a less favorable nutritional profile in the evalu-
ated population compared to national averages. These differences
may reflect local socioeconomic conditions, dietary patterns, and
contextual vulnerabilities not fully captured in national surveys.

Although national surveillance data have shown a reduction
in the prevalence of overweight among children under five years
of age between 2008 and 2018, as reported by Vasconcelos et
al.1), excess weight in childhood remains a major public health
concern. The coexistence of growth deficits and excess weight
observed in this study reinforces the ongoing nutritional tran-
sition in Brazil, particularly in socially vulnerable populations,
where structural inequalities contribute to the simultaneous
presence of undernutrition and overweight.

Food and nutrition insecurity was identified in nearly half of
the households, a prevalence similar to that reported by Gomes
and Gubert® using data from the PNDS-2006. This finding
is also consistent with the worsening scenario described by
the II National Survey on Food Insecurity in the Context of
the COVID-19 Pandemic (IT VIGISAN)?422, In the present
study, food insecurity was significantly associated with BMI-
for-age, with higher prevalence ratios observed across increasing
levels of severity. This finding suggests a potential relationship
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between household food access and nutritional outcomes, possi-
bly mediated by reduced diet quality and increased consumption
of ultra-processed foods, which are known contributors to excess
weight in childhood.

Despite advances in public policies and social protection
programs, food and nutrition insecurity remains a major chal-
lenge in Brazil, reflecting persistent socioeconomic inequali-
ties. These findings highlight the importance of strengthening
intersectoral strategies aimed at improving access to adequate
and healthy food, promoting exclusive breastfeeding, and
ensuring appropriate complementary feeding practices during
early childhood®.

Regarding birth characteristics, the proportion of cesarean
deliveries observed in this study was higher than that reported
in national surveys such as PNDS§-2006%Y. Although causal
inferences cannot be made, this finding reflects the persisten-
tly high cesarean rates in Brazil and underscores the need for
continued monitoring, given their potential implications for
maternal and child health outcomes.

Breastfeeding indicators in the studied population were
more favorable than those reported in national and regional
surveys. The high prevalence of breastfeeding in the first hour
of life and exclusive breastfeeding practices may reflect impro-
vements in neonatal care and local health service performance,
which are known to have positive effects on child growth and
development®2%),

Adequate prenatal care is consistently associated with
improved pregnancy outcomes, including appropriate birth
weight and gestational age. Although most mothers in this
study had access to prenatal care, the presence of gestational
complications and high-risk pregnancies highlights the need
for continuous monitoring and timely interventions to mitigate
potential adverse effects on child health@”?),

Child growth results from a complex interplay of genetic,
intrauterine, and postnatal factors. In the present study, multiva-
riable analyses identified significant associations between BMI-
for-age and selected variables, including birth weight, food insecu-
rity, socioeconomic status, and high-risk pregnancy. Birth weight
showed a positive association with BMI-for-age, although with
small magnitude, suggesting that higher birth weight may be
related to a higher prevalence of excess weight in early childhood.
Additionally, children exposed to food insecurity presented higher
prevalence ratios of BMI-for-age alteration, reinforcing the role
of social determinants in shaping nutritional outcomes.

Socioeconomic status was inversely associated with BMI-
for-age, with lower socioeconomic classes presenting lower pre-
valence ratios compared to the highest class. This finding may
reflect complex and context-specific patterns of nutritional tran-
sition, in which excess weight is not uniformly distributed across
socioeconomic strata. High-risk pregnancy was also associated
with BMI-for-age, suggesting that adverse gestational condi-
tions may have implications for early growth trajectories®-3%.

In contrast, no consistent associations were observed
between the evaluated variables and height-for-age. Overall,
the findings indicate that anthropometric outcomes may be
differentially influenced by early-life and contextual factors,
particularly in relation to excess weight.

‘These findings should be interpreted with caution, as the wide
confidence intervals observed across several estimates indicate
limited precision. Additionally, the cross-sectional design does
not allow establishing temporal or causal relationships between
exposures and outcomes. Residual confounding, small subgroup
sizes, and variability in exposure distribution may also have
influenced the results.

Finally, due to the cross-sectional nature of the study, the
findings should be considered exploratory and hypothesis-
generating, reinforcing the need for longitudinal studies to
better elucidate the role of early-life conditions and social
determinants in shaping child growth trajectories.

STuDY LIMITATIONS

Some limitations of this study should be acknowledged.
Due to its cross-sectional design, it is not possible to establish
temporal or causal relationships between nutritional status and
the exposure variables analyzed. In addition, the study was con-
ducted in a single municipality and included children enrolled in
municipal daycare centers, which may limit the generalizability
of the findings to other populations and contexts.

Non-participation due to refusal or incomplete data may have
introduced selection bias, although the participation rate was high
(79.8%). Furthermore, the small number of participants in certain
neonatal subgroups, particularly preterm birth and low birth wei-
ght, may have reduced statistical power, contributing to the wide
confidence intervals observed in some multivariable estimates.
Although Fisher’s exact test was applied when appropriate, small
cell frequencies may still limit the robustness of some comparisons.

Information on gestational history and socioeconomic
conditions was obtained through reports from parents or
legal guardians and may therefore be subject to recall bias.
Nevertheless, the use of standardized and validated instru-
ments, along with the consistency of the findings with existing
literature, supports the internal validity of the study.

CONCLUSION
The present study identified a high prevalence of short sta-

ture and excess weight among children enrolled in municipal
Early Childhood Education Centers, with proportions excee-
ding those reported in national surveys.

In the adjusted analyses, body mass index-for-age was asso-
ciated with birth weight, food insecurity, socioeconomic clas-
sification, and high-risk pregnancy, highlighting the influence
of both early-life conditions and social determinants on excess
weight in childhood. In contrast, no statistically significant asso-
ciations were observed for height-for-age.

The high prevalence of food and nutrition insecurity further
underscores the persistence of social and economic vulnerabilities
that may adversely affect child health and development. These
findings reinforce the importance of continuous monitoring of
nutritional status in early childhood and the strengthening of
integrated public health policies addressing both biological and
social determinants, particularly in socially vulnerable contexts.

DATA AVAILABILITY

The entire dataset supporting the results of this study is
available upon request to the corresponding author.
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RESUMEN

Objetivo: Investigar la asociacién entre las condiciones neonatales y los indicadores antropométricos, y describir la inseguridad alimentaria entre
los nifios que asisten a guarderias. Métodos: Estudio transversal con 139 nifios matriculados en centros de educacién infantil en el sur de Minas
Gerais, Brasil. Se recolectaron datos sobre afecciones neonatales, caracteristicas socioeconémicas, inseguridad alimentaria y estado nutricional.
La estatura para la edad (HAZ) y el indice de masa corporal para la edad (BAZ) se clasificaron segtn los estindares de la Organizacién
Mundial de la Salud. Se utilizé una regresién de Poisson con varianza robusta para estimar las razones de prevalencia (RP). Resultados: La
prevalencia de sobrepeso fue del 34,4 %, y se observé baja estatura en el 22,6 % de los nifios. La prevalencia de sobrepeso fue del 34,4 % y la
de baja estatura del 22,6 %. E1 BAZ se asoci6 con el peso al nacer (RP = 1,0016; IC del 95 %: 1,0004-1,0028), la inseguridad alimentaria, el
estatus socioeconémico y el embarazo de alto riesgo. Los niveles mas altos de inseguridad alimentaria mostraron RP mds elevados para el BAZ,
mientras que las clases socioeconémicas mds bajas se asociaron de manera inversa. No se observaron asociaciones para el HAZ. Conclusién: El
BAZ se asoci6 con factores perinatales y socioeconémicos, lo que pone de relieve los determinantes del exceso de peso en las primeras etapas de
la vida y la influencia de la inseguridad alimentaria, lo que refuerza la necesidad de intervenciones tempranas.

DESCRIPTORES

Nutricién del Nifio; Crecimiento y Desarrollo; Seguridad Alimentaria; Antropometria.

RESUMO

Objetivo: Investigar a associagio entre condi¢des neonatais e indicadores antropométricos, bem como descrever a inseguranga alimentar entre
criangas frequentadoras de creches. Métodos: Estudo transversal com 139 criangas matriculadas em Centros de Educagio Infantil no sul
de Minas Gerais, Brasil. Foram coletados dados sobre condi¢des neonatais, caracteristicas socioecondmicas, inseguranga alimentar e estado
nutricional. Os indices estatura para idade (E/I) e indice de massa corporal para idade (IMC/I) foram classificados de acordo com os padrdes da
Organizagio Mundial da Satde. Utilizou-se regressio de Poisson com variincia robusta para estimar razées de prevaléncia (RP). Resultados:
A prevaléncia de excesso de peso foi de 34,4%, e baixa estatura foi observada em 22,6% das criangas. O IMC/I esteve associado ao peso ao
nascer (RP = 1,0016; IC95%: 1,0004-1,0028), inseguranga alimentar, nivel socioecondmico e gestagio de alto risco. Niveis mais elevados de
inseguranca alimentar apresentaram maiores razdes de prevaléncia para IMC/I, enquanto classes socioecondmicas mais baixas mostraram
associagdo inversa. Ndo foram observadas associagdes para E/I. Conclusio: O IMC/I esteve associado a fatores perinatais e socioecondmicos,
destacando determinantes precoces do excesso de peso e a influéncia da inseguranca alimentar, refor¢ando a necessidade de intervencées
precoces.

DESCRITORES
Nutri¢do da Crianga; Crescimento e Desenvolvimento; Seguranca Alimentar; Antropometria.

REFERENCES

1. Silva PCS, Teles VCSN, Santos ACCP. A importancia da Nutrigdo nos primeiros Mil dias de vida. Rev Ibero-Am Humanid Ciénc Educ.
2022;8(5):2541-5. doi: https://doi.org/10.51891/rease.v8i5.5756.

2. Brasil. Ministério da Salde. Secretaria de Atengdo Primaria a Satide. Departamento de Promogao da Satde. Guia alimentar para criangas brasileiras
menores de 2 anos [Internet] Brasilia; Ministério da Satde; 2019 [cited 2024 May 25]. Available from: http://189.28.128.100/dab/docs/portaldab/
publicacoes/guia_da_crianca_2019.pdf.

3. Lopes WC, Pinho L, Caldeira AP, Lessa AC. Consumption of ultra-processed foods by children under 24 months of age and associated factors. Rev
Paul Pediatr. 2020;38:€2018277. doi: https://doi.org/10.1590/1984-0462/2020/38/2018277. PubMed PMID: 32074226.

4. Bittencourt LJ, Oliveira JS, Figueiroa JN, Batista Filho M. Aleitamento materno no estado de Pernambuco: prevaléncia e possivel papel das agdes
de satide. Rev Bras Saude Mater Infant. 2005;5(4):439-48. doi: https://doi.org/10.1590/51519-38292005000400007.

5. Silva MA, Milagres LC, Castro APP, Filgueiras MDS, Rocha NP, Hermsdorff HHM, et al. O consumo de produtos ultraprocessados esta associado
ao melhor nivel socioecocémico das familias das criangas. Ciénc satde coletiva. 2019;24(11):4053-60. doi: https://doi.org/10.1590/1413-
812320182411.25632017.

6. Louzada MLC, Costa CS, Souza TN, Cruz GL, Levy RB, Monteiro CA. Impacto do consumo de alimentos ultraprocessados na satde de criangas,
adolescentes e adultos: revisdo de escopo. Cad Saude Publica. 2021;37(Suppl 1):e00323020. doi: https://doi.org/10.1590/0102-311x00323020.
PubMed PMID: 35475880.

7. Ortelan N, Neri DA, Benicio MHD. Feeding practices of low birth weight Brazilian infants and associated factors. Rev Saude Publica. 2020;54:14.
doi: https://doi.org/10.11606/s1518-8787.2020054001028. PubMed PMID: 32022142.

8. Jaime PC, Frias PG, Monteiro HOC, Almeida PVB, Malta DC. Healthcare and unhealthy eating among children aged under two years: data from the
National Health Survey, Brazil, 2013. Rev Bras Saude Mater Infant. 2016;16(2):149-57. doi: https://doi.org/10.1590/1806-93042016000200005.

9. Nascimento RC, Rodrigues Barbosa MC, Corréa MM. Baixo-peso ao nascer: estudo de fatores associados em um Hospital Terciario da Grande
Vitdria, ES, Brasil. Demetra. 2019;14:e43508. doi: https://doi.org/10.12957/demetra.2019.43508.

10. Capelli J de CS, Pontes JS, Pereira SEA, Silva AAM, Carmo CN, Boccolini CS, et al. Peso ao nascer e fatores associados ao periodo pré-natal:
um estudo transversal em hospital maternidade de referéncia. Ciénc salde coletiva. 2014;19(7):2063-72. doi: https://doi.org/10.1590/1413-
81232014197.20692013.

11. Giesta JM, Zoche E, Corréa RS, Bosa VL. Associated factors with early introduction of ultra-processed foods in feeding of children under two years
old. Ciénc salde coletiva. 2019;24(7):2387-97. doi: https://doi.org/10.1590/1413-81232018247.24162017.

12. Monteiro J, Goedert T, Rosa RL. Influéncia da midia no perfil nutricional de criangas pré-escolares da cidade de Gaspar-SC. RBONE. 2020 [cited
2024 Jun 27];14(84):125-30. Available from: https://dialnet.unirioja.es/servlet/articulo?codigo=8150413.

13. Associacdo Brasileira de Empresas de Pesquisa. Critério Brasil: Critério de Classificacdo Econdmica Brasil 2022 [Internet]. ABEP; 2023 [cited 2024
Jun 27]. Available from: https://www.abep.org/criterio-brasil.

14. World Health Organization. WHO Child Growth Standards: length/height-for-age, weight-for-age, weight-for-length, weight-for-height and body
mass index-for-age: Methods and development [Internet]. Geneva: WHO; 2006 [cited 2024 May 29]. Available from: https://apps.who.int/iris/
handle/10665/43413.

www.scielo.br/reeusp Rev Esc Enferm USP - 2026;60:€20250598 7


http://www.scielo.br/reeusp
https://doi.org/10.51891/rease.v8i5.5756
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_da_crianca_2019.pdf
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_da_crianca_2019.pdf
https://doi.org/10.1590/1984-0462/2020/38/2018277
https://pubmed.ncbi.nlm.nih.gov/32074226
https://doi.org/10.1590/S1519-38292005000400007
https://doi.org/10.1590/0102-311x00323020
https://pubmed.ncbi.nlm.nih.gov/35475880
https://pubmed.ncbi.nlm.nih.gov/35475880
https://doi.org/10.11606/s1518-8787.2020054001028
https://pubmed.ncbi.nlm.nih.gov/32022142
https://doi.org/10.1590/1806-93042016000200005
https://doi.org/10.12957/demetra.2019.43508
https://doi.org/10.1590/1413-81232014197.20692013
https://doi.org/10.1590/1413-81232014197.20692013
https://doi.org/10.1590/1413-81232018247.24162017
https://www.abep.org/criterio-brasil
https://apps.who.int/iris/handle/10665/43413
https://apps.who.int/iris/handle/10665/43413

Association between neonatal conditions and anthropometric indicators among children attending daycare centers in Southern Brazil

15.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Freitas RM, Marjotta-Maistro MC, Montebello AES, Figueiredo MAB. Andlise da seguranca alimentar e nutricional de agricultores organicos na
Zona da Mata Setentrional pernambucana. RG Secr. 2023;14(8):12573-88. doi: https://doi.org/10.7769/gesec.v14i8.2555.

. Macédo RC, Ramos CV, Paiva AA, Martins MCC, Almeida CAPL, Paz SMRS. Association between breastfeeding and overweight in preschoolers.

Acta Paul Enferm. 2020;33:eAPE20190025. doi: https://doi.org/10.37689/acta-ape/2020A00025.

. Sperandio N, Priore SE. Inquéritos antropométricos e alimentares na populagdo brasileira: importante fonte de dados para o desenvolvimento de

pesquisas. Ciénc satde coletiva. 2017;22(2):499-508. doi: https://doi.org/10.1590/1413-81232017222.07292016.

. Universidade Federal do Rio de Janeiro. Estado Nutricional Antropométrico da Crianca e da Mae: Prevaléncia de indicadores antropométrico de

criangas brasileiras menores de 5 anos de idade e suas maes bioldgicas: ENANI 2019 [Internet]. Rio de Janeiro (R)): Universidade Federal do Rio
de Janeiro; 2022 [cited 2024 Jun 30]. Available from: https://enani.nutricao.ufrj.br/wp-content/uploads/2023/10/Relatorio-7-ENANI-2019-Estado-
Nutricional-Antopometrico.pdf.

. Vasconcelos LGL, Almeida NB, Santos MOA, Silveira JAC. Tendéncia temporal (2008-2018) da prevaléncia de excesso de peso em lactentes e

pré-escolares brasileiros de baixa renda. Ciénc satde coletiva. 2022;27(1):363-375. doi: https:/doi.org/10.1590/1413-81232022271.24122020.

Gomes GP, Gubert MB. Breastfeeding in children under 2 years old and household food and nutrition security status. ] Pediatr (Rio )).
2012;88(3):279-82. doi: https://doi.org/10.2223/JPED.2173. PubMed PMID: 22495573.

Salles-Costa R, Segall-Corréa AM, Alexandre-Weiss VP, Pasquim EM, de Paula NM, Lignani JB, et al. Rise and fall of household food security in
Brazil, 2004 to 2022. Cad Saude Publica. 2023;39(1):e00191122. doi: https://doi.org/1 0.1590/0102-311xen191122. PubMed PMID: 36753092.

Cherol CCS, Ferreira AA, Lignani JB, Salles-Costa R. Regional and social inequalities in food insecurity in Brazil, 2013-2018. Cad Saude Publica.
2022;38(12):e00083822. doi: https://doi.org/10.1590/0102-311xen083822. PubMed PMID: 36629609.

Bezerra MS, Jacob MCM, Ferreira MAF, Vale D, Mirabal IRB, Lyra CO. Inseguranca alimentar e nutricional no Brasil e sua correlagdo com
indicadores de vulnerabilidade. Ciénc satde coletiva. 2020;25(10):3833-46. doi: https://doi.org/10.1590/1413-812320202510.35882018.

Alves MN, Muniz LC, Vieira MFA. Consumo alimentar entre criangas brasileiras de dois a cinco anos de idade: Pesquisa Nacional de Demografia
e Satde (PNDS), 2006. Ciénc satde coletiva. 2013;18(11):3369-77. doi: https://doi.org/10.1590/51413-81232013001100026.

Andrade LD, Gomes DR, Pires NCC, Silva ILD, Oliveira EA, Oliveira DS. Prevaléncia e fatores associados ao aleitamento materno em criangas
menores de 2 anos de idade. Rev Ciénc Méd Biol. 2022;20(4):610-8. doi: https://doi.org/10.9771/cmbio.v20i4.42450.

Cunha JF, Gama SCN, Thomaz EBAF, Gomes MASM, Ayres BVS, Silva CMFP, et al. Fatores associados ao aleitamento materno ao nascer em
maternidades vinculadas a Rede Cegonha, Brasil, 2016-2017. Ciénc satde coletiva. 2024;29(4):e04332023. doi: https://doi.org/10.1590/1413-
81232024294.04332023.

Gonzaga ICA, Santos SLD, Silva ARV, Campelo V. Atencgdo pré-natal e fatores de risco associados a prematuridade e baixo peso ao nascer em
capital do nordeste brasileiro. Ciénc satde coletiva. 2016;21(6):1965-74. doi: https://doi.org/10.1590/1413-81232015216.06162015.

Oliveira AA, Almeida MF, Silva ZP, Assungdo PL, Silva AMR, Santos HG, et al. Fatores associados ao nascimento pré-termo: da regressao logistica
a modelagem com equacdes estruturais. Cad Saude Publica. 2019;35(1):e00211917. doi: https://doi.org/10.1590/0102-311x00211917. PubMed
PMID: 30673060.

Silva GAP, Costa KAO, Giugliani ERJ. Infant feeding: beyond the nutritional aspects. J Pediatr (Rio J). 2016;92(3, Suppl 1):52-7. doi: https:/doi.
org/10.101 6/j.jped.2016.02.006. PubMed PMID: 26997355.

Crespi L, Noro D, Nébile MF. Neurodesenvolvimento na Primeira Infancia: aspectos significativos para o atendimento escolar na Educagdo Infantil.
ER. 2020;27:1517-41. doi: https:/doi.org/10.14393/ER-v27nEa2020-15.

Oliveira ACM, Pereira LA, Ferreira RC, Clemente APG. Estado nutricional materno e sua associagdo com o peso ao nascer em gestagdes de alto
risco. Ciénc satde coletiva. 2018;23(7):2373-82. doi: https://doi.org/10.1590/1413-81232018237.12042016.

Lima SS, Braga MC, Vanderlei LCM, Luna CF, Frias PG. Avaliagdo do impacto de programas de assisténcia pré-natal, parto e ao recém-nascido nas
mortes neonatais evitdveis em Pernambuco, Brasil: estudo de adequacdo. Cad Saude Publica. 2020;36(2):e00039719. https://doi.org/10.1590/0102-
311x00039719. PubMed PMID: 32130315.

Kuhn-Santos RC, Suano-Souza Fl, Puccini RF, Strufaldi MWL. Fatores associados ao excesso de peso e baixa estatura em escolares nascidos com
baixo peso. Ciénc satde coletiva. 2019;24(2):361-70. doi: https:/doi.org/10.1590/1413-81232018242.30702016.

ASSOCIATE EDITOR

Ivone Evangelista Cabral

Financial support
This work was carried out with the support of the Coordenacdo de Aprimoramento
de Pessoal de Nivel Superior — Brasil (CAPES) — Funding code 001.

(3 This is an open-access article distributed under the terms of the Creative Commons Attribution License.

8

Rev Esc Enferm USP - 2026;60:€20250598 www.scielo.br/reeusp


http://www.scielo.br/reeusp
https://doi.org/10.7769/gesec.v14i8.2555
https://doi.org/10.37689/acta-ape/2020AO0025
https://doi.org/10.1590/1413-81232017222.07292016
https://enani.nutricao.ufrj.br/wp-content/uploads/2023/10/Relatorio-7-ENANI-2019-Estado-Nutricional-Antopometrico.pdf
https://enani.nutricao.ufrj.br/wp-content/uploads/2023/10/Relatorio-7-ENANI-2019-Estado-Nutricional-Antopometrico.pdf
https://doi.org/10.1590/1413-81232022271.24122020
https://doi.org/10.2223/JPED.2173
https://pubmed.ncbi.nlm.nih.gov/22495573
https://doi.org/10.1590/0102-311xen191122
https://pubmed.ncbi.nlm.nih.gov/36753092
https://doi.org/10.1590/0102-311xen083822
https://pubmed.ncbi.nlm.nih.gov/36629609
https://doi.org/10.1590/1413-812320202510.35882018
https://doi.org/10.1590/S1413-81232013001100026
https://doi.org/10.9771/cmbio.v20i4.42450
https://doi.org/10.1590/1413-81232015216.06162015
https://doi.org/10.1590/0102-311x00211917
https://pubmed.ncbi.nlm.nih.gov/30673060
https://pubmed.ncbi.nlm.nih.gov/30673060
https://doi.org/10.1016/j.jped.2016.02.006
https://doi.org/10.1016/j.jped.2016.02.006
https://pubmed.ncbi.nlm.nih.gov/26997355
https://doi.org/10.1590/1413-81232018237.12042016
https://doi.org/10.1590/0102-311x00039719
https://doi.org/10.1590/0102-311x00039719
https://pubmed.ncbi.nlm.nih.gov/32130315

