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Abstract

Introduction: Food and Nutrition Surveillance is necessary to monitor adequate development in infants
aged six to 23 months. Objectives: To verify and analyze the temporal trend of the nutritional status of
children aged six to 23 months registered and monitored in a Primary Health Care in the city of
Guarapuava-PR, in the State of Parand, in the South Region and in Brazil from 2013 to 2022. Materials
and Methods: Ecological study based on extraction of public reports from the Sistema de Vigilancia
Alimentar e Nutricional (SISVAN) (Food and Nutrition Surveillance System) Web, according to the
anthropometric indexes of weight for age (W/A), weight for height (W/H), height for age (H/A) and body
mass index for age (BMI/A). Temporal trend analysis was carried out using Prais-Winsten generalized
linear regression. Results: Elevated weight for age followed a decreasing trend in all the locations
assessed. The weight for height and BMI for age indexes showed an increasing trend towards eutrophy
in all locations, as well as a decrease in obesity in the city and in the country. Adequate height for age
increased in Guarapuava, while low height for age decreased. Conclusions: A positive scenario was
observed in the nutritional status of the group studied; however, actions to combat malnutrition and
childhood obesity are still needed.

Keywords: Food and Nutritional Surveillance. Nutritional Status. Anthropometry. Primary Health

Care. Infant Nutrition.

Resumo

Introdugdo: A Vigilancia Alimentar e Nutricional ¢ necessaria para o acompanhamento do
desenvolvimento adequado em lactentes de seis a 23 meses. Objetivos: Verificar e analisar a tendéncia
temporal do estado nutricional de criangas de seis a 23 meses de idade cadastradas e acompanhadas na
Atengdo Primaria a Satide no municipio de Guarapuava-PR, no estado do Parana, na Regido Sul e no
Brasil no periodo de 2013 a 2022. Materiais e Métodos: Estudo ecoldgico a partir da extragdo de relatorios
publicos do Sistema de Vigilancia Alimentar e Nutricional (SISVAN) Web, segundo os indices
antropométricos de peso para idade (P/I), peso para altura (P/A), altura para idade (A/I) e indice de massa
corporal para idade (IMC/I). Foi realizada a analise de tendéncia temporal por meio da regressao linear
generalizada de Prais-Winsten. Resultados: O peso elevado para idade seguiu tendéncia decrescente em
todas as localidades avaliadas. Os indices peso para altura e IMC para idade apresentaram tendéncia
crescente para eutrofia em todas as localidades, além de diminui¢do da obesidade no municipio e no pais.
A altura adequada para idade aumentou em Guarapuava, enquanto a baixa altura para idade diminuiu.
Conclusées: Observou-se cenario positivo no estado nutricional do grupo estudado, entretanto, ainda sdo
necessarias acdes de combate a desnutri¢do e a obesidade infantil.

Palavras-chave: Vigilancia Alimentar e Nutricional. Estado Nutricional. Antropometria. Atengdo
Primaria a Satde. Nutrigdo do Lactente.
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Introduction

In the early childhood period, up to
the age of two, it is essential that health and
development are properly promoted, as this
is a critical phase for the emergence of
nutritional deficiencies, growth deficits,
intellectual, mental, reproductive and motor
damage'. Therefore, a complete nutritional
assessment is essential so that nutritional
disorders and risk scenarios can be
identified, enabling relevant treatments and
interventions®. For the children’s nutritional
surveillance, the World Health
Organization (WHO) and the Ministry of
Health recommend the use of the following
anthropometric indices: weight for age,
weight for height, height for age and body
mass index (BMI) for age®.

In Brazil, the main way of storing
the data obtained from Vigilancia Alimentar
e Nutricional (VAN) (Food and Nutrition
Surveillance) carried out on Atengdo
Primaria a Saude (APS) (Primary Health
Care) users in the Sistema Unico de Saiide
(SUS) (Public Health System) is the
Sistema de Vigilancia Alimentar e
Nutricional (SISVAN) (Food and Nutrition
Surveillance  System), regulated by
Ordinance No. 156, on August 31, 1990,
and administered by the Ministry of Health.
The numerous information presente on food
consumption indicators and anthropometric
data are kept in this system in order to carry
out the evaluation and monitoring
Brazilians’ food and nutritional status in a
quick and accessible way. Thus, this
systematization method is essential to
support the formulation on health
promotion, protection and recovery
strategies for the population, contributing to
adequate and effective assistance to the
individual, family and community levels*®.
On the other hand, although this system is
very important for VAN, its coverage
differs between years, ages and regions’.

In the document entitled “Situacdo
alimentar e nutricional de criancas na
Aten¢do  Primdria a  Saude  no
Brasil”(Children’s food and nutritional
situation in the Primary Health Care in
Brazil), which used data obtained through
SISVAN evaluating the BMI for age index,
was observed that 280,468 (15.5%) children
under the age of two were overweight or
obese and 97,221 (5.4%) had some degree
of thinness in 2020, highlighting the need
for nutritional interventions in the
population studied®.

In the literature consulted, no
specific studies were found that analyzed
the temporal trend of the nutritional status
of infants aged between six and 23 months.
The few studies found on the subject, focus
on children aged between zero and 23
months or under five years old. These
findings show that overweight, although is
still high, has been decreasing over the
years, in addition to the progressive
increase in eutrophy’.

Therefore, it is essential that the
nutritional status of this group is analyzed,
as it is a vulnerable population that needs
special care to prevent the development of
future diseases, as well as being an
important age group for the introduction
and consolidation of complementary
feeding.

With this in mind, the aim of the
study was to verify and analyze the
temporal trend of the nutritional status of
children aged six to 23 months registered
and monitored at the APS in the city of
Guarapuava-PR, in the State of Parand, in
the South Region and in Brazil from 2013
to 2022.
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Materials and Methods
Sample and type of study

This is an ecological study of the
temporal trend of the nutritional status of
children aged between six and 23 months
and 29 days, duly followed up in APS. The
data was obtained by extracting public
reports from SISVAN Web, with data
collected over a 10-year period (2013 to
2022), from the following electronic
address:
https://sisaps.saude.gov.br/sisvan/relatorio
publico/index. This data includes the
reference city, the State of Parand, the South
Region and Brazil.

Research design

Considering the recommendations
and cut-off points indicated by the SISVAN
Technical Standard, the anthropometric
indexes on weight for age (W/A), weight for
height (W/H), height for age (H/A) and
body mass index for age (BMI/A) were
used to assess the nutritional status of the
group studied’”.

Inclusion and exclusion criteria

The inclusion criteria included the
following variables combined to generate
the reports: Type of report (Nutritional
status), reference years (2013, 2014, 2015,
2016, 2017, 2018, 2019, 2020, 2021 and

Temporal trend in the nutritional status of infants

Tendéncia temporal do estado nutricional de lactentes

2022), reference month (ALL), group by
(City), State (PR), City (Guarapuava),
coverage region (ALL), life stages (Child),
Age (six to 23 months), Index (weight x
age; weight x height; height x age and BMI
x age), gender (ALL), race/color (ALL),
registered follow-ups (ALL), people and
community (ALL), schooling (ALL).

Procedures

The extracted data was entered into
the Microsoft Excel® program for
descriptive  analysis, which included
percentage values of the nutritional status of
children aged between six and 23 months
during the study period. After the
descriptive analysis, a temporal trend
analysis was carried out using the Prais-
Winsten generalized linear regression'’.
The dependent variable was nutritional
status according to the four anthropometric
indexes assessed. The years of the temporal
series (2013-2022) were used as the
independent variable.

According to Antunes & Cardoso'?,
the nutritional status of children aged
between six and 23 months should be log-
transformed in order to reduce the
heterogeneity of variance in the residuals of
the regression analysis.

The rates of annual increase in
nutritional status, as well as the respective
confidence intervals (CI), were obtained by
applying the following formulas'':

Annual rate of increase=(-1+10P)*100%

95%CI=-1+1(P*t(0.05:n-1)xSE)

The regression coefficient (f) and the
standard error (SE) of the beta estimate
were provided by the Prais-Winsten

regression, and the t value was obtained
from the two-tailed Student's t distribution
table, with a 5% significance level,
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considering the number of years in the
series -11011-12,

Based on the observation of the
confidence interval and the p-value <0.05,
the interpretation of the temporal trend was
classified as stationary (interval containing
the value zero), increasing (positive rate of
increase) or decreasing (negative rate of
increase). For the Prais-Winsten regression
analysis, the IBM SPSS (Statistical Package
for the Social Sciences) version 25.0
statistical program was used.

Due to the nature of the study and
the use of databases in the public domain
and without the possibility of identifying
the individual, it was not necessary for the
study to be evaluated by the Human
Research Ethics Committee (COMEP), in
accordance with National Health Council
(CNS) Resolution 510 on April 7, 2016,

Results

In the 10 years analyzed, 16,597
children aged six to 23 months were

assessed in the city of Guarapuava-PR,
835,894 in Parana, 1,855,180 in the South
Region and 13,267,278 in Brazil. SISVAN
coverage ranged from 33.13% to 75.98% in
Guarapuava-PR and from 26.85% to
47.95% in Brazil between 2019 and 2022.
Coverage data prior to this period was not
available.

Table 1 describes the temporal trend
of the weight for age index. In the city of
Guarapuava-PR, a significant decreasing
trend was observed in relation to elevated
weight for age (variation from 12.20% in
2013 to 4.50% in 2022), as well as in Parana
(from 9.62% to 5.93%), in the South Region
(from 9.97% to 6.30%) and in Brazil (from
11.70% to 7.42%). Furthermore, in the
State of Parand, the prevalence trends for
low and adequate weight for age were
increasing (from 1.63% to 1.99% and from
87.85% to 91.12%, respectively). There
was also a significant increasing trend in
low weight for age in the South Region
(from 1.61% to 1.88%) and very low and
adequate weight for age in Brazil (from
1.22% to 1.44% and from 84.85% to
88.79%, respectively).

Table 1. Trends in nutritional status, according to the weight for age index in children aged six
to 23 months in Guarapuava-PR, in the State of Parana, in the South Region and in Brazil, 2013

to 2022.
:;Sﬂ‘fca ﬁmf"r % 2013 % 2022 APV 95% CI p-value* Trend
Very low
Guarapuava 0.75 1.12 0.064 -0.031; 0.168 0.169 Stationary
Parana 0.90 0.96 0.013 -0.017; 0.046 0.360 Stationary
South Region 0.91 1.01 0.025 -0.011; 0.063 0.186 Stationary
Brazil 1.22 1.44 0.035 0.013; 0.056 0.008 Increasing
Low
Guarapuava 1.13 2.33 0.030 -0.042; 0.108 0.392 Stationary
Parana 1.63 1.99 0.023 0.002; 0.044 0.046 Increasing
South Region 1.61 1.88 0.018 0.002; 0.034 0.018 Increasing
Brazil 2.23 2.35 0.004 -0.016; 0.025 0.584 Stationary
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Temporal trend in the nutritional status of infants
Tendéncia temporal do estado nutricional de lactentes

Weight for

age/Location % 2013 % 2022 APV 95% CI p-value* Trend
Adequate

Guarapuava 85.93 92.05 0.006 -0.003; 0.017 0.061 Stationary
Parana 87.85 91.12 0.003 0.0003; 0.006 0.038 Increasing
South Region 87.51 90.81 0.002 -0.002; 0.007 0.077 Stationary
Brazil 84.85 88.79 0.004 0.001; 0.006 0.012 Increasing
Elevated

Guarapuava 12.20 4.50 -0.106 -0.169; -0.039 0.010 Decreasing
Parana 9.62 5.93 -0.045 -0.079; -0.009 0.021 Decreasing
South Region 9.97 6.30 -0.040 -0.074; -0.004 0.032 Decreasing
Brazil 11.70 7.42 -0.042 -0.072;-0.012 0.012 Decreasing

APV=Annual Percentage Variation; CI=Confidence Interval; *Linear regression - Prais-Winsten method.

Table 2 shows the trend results
according to the weight for height index.
There was a significant decreasing trend in
Parana (from 1.77% in 2013 to 1.35% in
2022), in the South Region (from 1.75% to
1.15%) and in Brazil (from 3.13% to
2.12%) for severe thinness. There was a
significant  increasing trend towards
eutrophy in all the regions evaluated, with a
variation from 53.28% to 69.28% in the

city, from 61.23% to 63.48% in the State,
from 60.42% to 63.49% in the macro-
region and from 55.92% to 61.86% in the
country. In regard to excess weight,
Guarapuava-PR  showed a significant
decreasing trend for overweight (from
10.32% to 4.66%) and obesity (from 8.63%
to 3.25%), the latter also being observed in
Brazil (from 9.50% to 5.29%).

Table 2. Trends in the prevalence of nutritional status, according to the weight for height index
in children aged six to 23 months in Guarapuava-PR, in the State of Paran4, in the South Region

and in Brazil, 2013 to 2022.

Weight for

height/Location % 2013 % 2022 APV 95% CI p-value* Trend
Severe thinness
Guarapuava 2.25 1.79 -0.020 -0.112; 0.081 0.670 Stationary
Parana 1.77 1.35 -0.036 -0.060; -0.010 0.017 Decreasing
South Region 1.75 1.15 -0.051 -0.066; -0.036 <0.001 Decreasing
Brazil 3.13 2.12 -0.047 -0.057; -0.037 <0.001 Decreasing
Thinness
Guarapuava 2.81 2.29 0.016 -0.025; 0.059 0.407 Stationary
Parana 1.83 1.85 0.006 -0.024; 0.038 0.625 Stationary
South Region 1.82 1.78 0.002 -0.023; 0.028 0.905 Stationary
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Weight

height/Location % 2013 % 2022 APV
Brazil 2.62 2.37 -0.009
Eutrophy

Guarapuava 53.28 69.28 0.028
Parana 61.23 63.48 0.003
South Region 60.42 63.49 0.005
Brazil 55.92 61.86 0.011
Risk

overweight

Guarapuava 22.70 18.73 -0.018
Parana 21.51 20.11 -0.011
South Region 21.58 21.09 -0.004
Brazil 20.12 20.14 -0.002
Overweight

Guarapuava 10.32 4.66 -0.077
Parana 7.58 7.55 0.000
South Region 7.99 7.81 -0.002
Brazil 8.72 8.22 -0.006
Obesity

Guarapuava 8.63 3.25 -0.050
Parana 6.08 5.66 0.000
South Region 6.45 4.69 -0.012
Brazil 9.50 5.29 -0.025

95% CI p-value* Trend
-0.024; 0.006 0.154 Stationary
0.006; 0.049 0.020 Increasing
0.0002; 0.007 0.046 Increasing
0.0005; 0.010 0.040 Increasing
0.006; 0.016 0.001 Increasing
-0.038; 0.002 0.118 Stationary
-0.021; -0.001 0.086 Stationary
-0.014; 0.005 0.316 Stationary
-0.007; 0.002 0.588 Stationary
-0.096; -0.058 <0.001 Decreasing
-0.010; 0.010 0.988 Stationary
-0.012; 0.008 0.753 Stationary
-0.017; 0.003 0.199 Stationary
-0.204; -0.010 0.044 Decreasing
-0.055; 0.059 0.998 Stationary
-0.073; 0.017 0.192 Stationary
-0.082; -0.033 0.001 Decreasing

APV=Annual Percentage Variation; CI=Confidence Interval; *Linear regression - Prais-Winsten method

Based on the data shown in Table 3,
very low height for age showed a significant
increasing trend in the South Region (from
4.59% in 2013 to 5.81% in 2022). On the
other hand, only Guarapuava-PR showed a
significant decreasing trend in low height
for age (from 8.26% to 5.83%). Regarding

to adequate height for age, Guarapuava-PR
showed a significant increasing trend (from
86.30% to 90.13%), while in Parana and in
the South Region showed significant
decreasing trends (from 89.74% to 86.39%
and from 89.16% to 87.71%, respectively).

Table 3. Trends in nutritional status, according to the height for age index in children aged six
to 23 months in Guarapuava-PR, in the State of Parana, in the South Region and in Brazil, 2013

to 2022.
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Temporal trend in the nutritional status of infants
Tendéncia temporal do estado nutricional de lactentes

Height for

age/Location % 2013 % 2022 APV 95% CI p-value* Trend
Very low

Guarapuava 5.44 4.04 -0.051 -0.122; 0.025 0.164 Stationary
Parana 4.15 6.86 -0.006 -0.027; 0.014 0.561 Stationary
South Region 4.59 5.81 0.030 0.014; 0.046 0.002 Increasing
Brazil 8.28 6.80 -0.020 -0.045; 0.005 0.099 Stationary
Low

Guarapuava 8.26 5.83 -0.068 -0.102; -0.034 0.002 Decreasing
Parana 6.11 6.75 -0.006 -0.027; 0.014 0.561 Stationary
South Region 6.26 6.48 -0.011 -0.036; 0.014 0.346 Stationary
Brazil 8.21 7.52 -0.018 -0.048; 0.012 0.177 Stationary
Adequate

Guarapuava 86.30 90.13 0.010 0.001; 0.018 0.027 Increasing
Parana 89.74 86.39 -0.003 -0.004; -0.001 0.001 Decreasing
South Region 89.16 87.71 -0.001 -0.002; -0.000 0.042 Decreasing
Brazil 83.50 85.68 0.002 -0.002; 0.007 0.134 Stationary

APV=Annual Percentage Variation; CI=Confidence Interval; *Linear regression - Prais-Winsten method.

As for BMI for age, Table 4 shows
results of a significant decreasing trend in
Parana (from 2.31% in 2013 to 1.73% in
2022), in the South Region (from 2.30% to
1.52%) and in Brazil (from 4.18% to
2.75%) for severe thinness. The city of
Guarapuava-PR and the State showed a
significant decreasing trend for risk of
overweight (from 25.52% to 20.98% and
from 23.95% to 21.94%, respectively),
while Guarapuava-PR and Brazil showed
the same trend for obesity (from 9.94% to

4.12% and from 10.93% to 6.60%). All
regions showed a significant increasing
trend for eutrophy (from 44.47% to 64.36%
in Guarapuava, from 54.67% to 58.27% in
Parana, from 54.15% to 58.04% in the
South Region and from 49.10% to 56.49%
in Brazil) and decreasing trend for
overweight (from 13.88% to 6.58% in the
city, from 10.23% to 9.22% in the State,
from 10.50% to 9.72% in the macro-region
and from 11.43% to 10.01% in the country).

Table 4. Trends in nutritional status according to body mass index for age in children aged six to 23 months in
Guarapuava-PR, in the State of Parana, in the SouthRegion and in Brazil, 2013 to 2022.

BMI- - for 013 % 2022 APV 95% CI p-value* Trend
age/Location

Severe

thinness

Guarapuava 3.75 2.00 -0.058 -0.164; 0.061 0.305 Stationary
Parana 2.31 1.73 -0.027 -0.047; -0.006 0.013 Decreasing
South Region 2.30 1.52 -0.042 -0.062; -0.022 0.002 Decreasing
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BMI for

age/Location % 2013 % 2022 APV 95% CI p-value* Trend
Brazil 4.18 2.75 -0.042 -0.062; -0.022 0.002 Decreasing
Thinness

Guarapuava 2.44 1.96 0.035 -0.017; 0.090 0.155 Stationary
Parana 1.86 1.97 0.018 -0.007; 0.045 0.142 Stationary
South Region 1.84 1.86 0.011 -0.009; 0.032 0.213 Stationary
Brazil 2.62 2.55 0.006 -0.008; 0.022 0.360 Stationary
Eutrophy

Guarapuava 44.47 64.36 0.037 0.010; 0.064 0.018 Increasing
Parana 54.67 58.27 0.009 0.004; 0.014 0.002 Increasing
South Region 54.15 58.04 0.009 0.004; 0.014 0.004 Increasing
Brazil 49.10 56.49 0.017 0.013; 0.022 <0.001 Increasing
Risk of

overweight

Guarapuava 25.52 20.98 -0.025 -0.040; -0.009 0.015 Decreasing
Parana 23.95 21.94 -0.015 -0.026; -0.005 0.024 Decreasing
South Region 23.67 22.92 -0.006 -0.017; 0.003 0.090 Stationary
Brazil 21.47 21.59 -0.004 -0.009; 0.0006 0.221 Stationary
Overweight

Guarapuava 13.88 6.58 -0.068 -0.092; -0.044 0.001 Decreasing
Parana 10.23 9.22 -0.015 -0.031; -0.0004 0.040 Decreasing
South Region 10.50 9.72 -0.013 -0.023; -0.003 0.014 Decreasing
Brazil 11.43 10.01 -0.020 -0.030; -0.010 0.002 Decreasing
Obesity

Guarapuava 9.94 4.12 -0.102 -0.178;-0.019 0.028 Decreasing
Parana 6.99 6.87 0.002 -.0.038; 0.044 0.871 Stationary
South Region 7.54 5.95 -0.025 -0.055; 0.005 0.121 Stationary
Brazil 10.93 6.60 -0.053 -0.063; -0.043 <0.001 Decreasing

BMI=Body Mass Index; APV=Annual Percentage Variation; CI=Confidence Interval; *Linear regression - Prais-

Winsten method.

Discussion

In this study, it was possible to
observe promising results for the city.
Guarapuava follows the same decreasing
trend seen in Parand, in the South Region

and in Brazil in the classification of
elevated weight for age. In addition, the
weight for height and BMI for age indexes
showed similar results in relation to
eutrophy, with an increasing trend in all the
places analyzed, and obesity, with a
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decrease in both the city and the country. In
the classification of risk of overweight
according to BMI for age, Guarapuava
followed the same decreasing trend as
Parana. The classification of overweight
was reduced in Guarapuava in the weight
for height index, while the BMI for age
showed a decrease in the city, State, macro-
region and country. With regard to the
height for age index, Guarapuava did not
follow the same trend observed in the other
locations, but showed a positive scenario of
a decrease in low height for age and an
increase in adequacy.

The coverage of nutritional status
assessment presented by the city in 2019
(33.13%) was low when compared to the
States in the Northeast in the same year, for
the age group of children under two years
old. The variation ranged from 37.36% in
Rio Grande do Norte to 54.07% in
Paraiba!®. On the other hand, Guarapuava
showed satisfactory coverage in 2022
(75.98%), signaling an evolution in the city
on VAN. Mrejen et al.” found that SISVAN
coverage differs between age groups and
regions of the country, with younger
children and the North and Northeast
regions being the most favored. In addition,
due to the COVID-19 pandemic, the drop in
data coverage in 2020 was significant
compared to the increasing coverage that
was observed from 2008 onwards’. This
discrepancy in VAN coverage between
young children and other stages of life may
be related to the practice of childcare,
considering that it is mandatory to attend at
least nine appointments in the first two
years of a child's life*. In addition, it may
also be associated with the conditionalities
for users of the Programa Bolsa Familia
(PBF) (Public Welfare Program), in which
the benefit is maintained, among other
measures, by complying with the national
vaccination schedule and monitoring
nutritional status in the public health
network until the child is seven years old'.

Based on the study carried out by
Vasconcelos et al.” with infants aged
between zero and 23 months registered with

Temporal trend in the nutritional status of infants
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the PBF between 2008 and 2018, it was
possible to observe a decreasing trend in the
prevalence of elevated weight for age from
2015 onwards in Brazil and from 2013
onwards in the South Region. Despite
covering infants under six months of age
and a vulnerable population, these data
corroborate those found in this study, in
which the trend was decreasing in all the
locations analyzed, according to the same
index. As a result, it can be seen that
overweight among Brazilian children under
the age of two has been falling considerably
for approximately a decade’.

This phenomenon is extremely
relevant in the nutritional field, since excess
weight in children can lead to delayed
neuropsychomotor development,
hypertension, type 2 diabetes mellitus and
the risk of future diseases such as obesity
and cardiovascular diseases'®!”. Public
policies aimed in promoting healthy eating
and preventing health problems for this
public, such as the Estratégia Amamenta e
Alimenta Brasil (Breastfeed and Feed
Strategy), NutriSUS and the Programas
Nacionais  de  Suplementagdo  de
Micronutrientes (Micronutrient
Supplementation Programs), may have
been extremely important in changing the
nutritional status indicators observed'®%’.
On the other hand, the pandemic period that
occurred during part of the study period
must be taken into account. Data from the /7
Inquérito  Nacional sobre Inseguranga
Alimentar no Contexto da Pandemia de
COVID-19 (I National Survey on Food
Insecurity in the Context of the COVID-19
Pandemic) in Brazil?!, published by the
PENSSAN Network in 2022, show
alarming levels of Inseguranca Alimentar e
Nutricional (IAN) (Food and Nutritional
Insecurity) strongly affected households
occupied by children. In addition, the
impairment of the Programa Nacional de
Alimentagdo Escolar (PNAE) (National
School Feeding Program) has also caused
countless losses in terms of children's
Seguranga  Alimentar e  Nutricional
(SAN)*!(Food and Nutrition Security).
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Despite the provision of basic food baskets,
food kits or daily meals, children's basic
food needs were not adequately met*!,
resulting in the possibility of weight and
height deficits which may have impacted
the data found in this study.

Regards to height, the document
published by the Ministry of Health in 2022
shows significant data in regional and
national level®. In 2020, 10.40% of children
under the age of two were classified as very
short or short for their age in the South
Region and 11.50% in Parana, while in
2022 Guarapuava had 9.87% of children in
one of these classifications. In addition, the
number of infants classified as having
adequate height for age was 89.60% in 2020
in the Macroregion, 88.50% in the State and
90.13% in 2022 in Guarapuava, in the six to
23 month age group, showing the positive
scenario of the city when compared to the
regional and state panorama®.

In this context, height for age deficit
is one of the main signs of chronic
malnutrition related to nutritional factors?2.
Malnutrition as a result of child poor
nutrition, although the subject of numerous
positive changes in recent decades, presents
an alarming global scenario. It is estimated
that in 2021, approximately 149 million
children had growth retardation, while 340
million children under the age of five were
subject to vitamin and micronutrient
deficiencies?®. Thus, positive results of
Guarapuava regarding to the height for age
index show that, although is still elevated,
the reduction in low height for age may
demonstrate a consequent reduction in the
levels of chronic malnutrition in the city.

In relation to BMI for age, the
Estudo Nacional de Alimentacdo e Nutri¢cdo
Infantil (ENANI)** (National Study of
Infant Feeding and Nutrition) carried out in
2019, assessed the nutritional status of
children under five years old and is a current
and relevant parameter on infant nutrition.
In the year of the survey, 40.90% of the
Brazilian infants between zero and 23
months were at risk of being overweight,
18.20% were overweight and 5% were

obese’®. In contrast, in the city of
Guarapuava-PR in 2022, 20.98% of the
infants between six and 23 months were at
risk of overweight, 6.58% were diagnosed
as overweight and 4.12% as obese, which
again shows the favorable situation at a
local level. The drop in overweight and the
increase in eutrophy observed in the city
using the BMI for age were also found using
the weight for height index, since they are
directly related using the same measures.

The weight for height index was
evaluated using SISVAN by Andrade et
al.?’_ in children under two years of age
registered and attended at the public health
network in the city of Foz do Iguacu-PR, in
2021. Of 3,146 infants, 2.90% were
severely thin, 22.10% were at risk of
overweight/overweight and 1.80% were
obese. In Guarapuava, 4.07% of infants
aged between six and 23 months were
severely thin, 23.39% were at risk of being
overweight/overweight and 3.25% were
obese, figures close to those found in the
study by Andrade et al.”>. These data show
that the positive results found locally are
also found in other cities with a similar
population density. In this sense, the drop in
overweight in both indexes may be related
to the changes observed in children's food
in recent years.

It is known that the period between
six months and two years of age is
fundamental for the child’s development
and the consolidation of complementary
feeding, since from this age onwards,
breastfeeding ceases to be exclusive and
new food are introduced into the child's
eating routine’®. These changes favor
weight and height gain, as well as
contributing to the formation of eating
habits, identity, relationship with food and
the social environment®®. If adequate and
healthy food is not provided in a
satisfactory way, development and growth
can be impaired, often leading to
irreversible consequences?®.

According to Souza et al.”’, in their
study based on national data extracted from
SISVAN on the feeding practices of
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children aged six to 24 months in the years
2008 to 2019, it was found that the
consumption of ultra-processed food and
sugary drinks decreased among the group
studied during the period, which shows an
advance in complementary feeding in the
country and may have a possible
relationship with the decreasing trend in
overweight according to BMI for age and
obesity according to weight for height in the
country reported by this research. Despite
this, consumption of these food is still high,
as they are not recommended during the
first years of childhood due to their high
energy density?®?7.

The study by Silva et al.?® in 2019,
based on SISVAN food consumption
reports, found that 41.80% children from
Guarapuava and aged between six and 23
months consumed ultra-processed food,
27.30% consumed sweetened drinks and
27.60% consumed filled cookies, sweets or
candies. These data are beneficial when
compared to those found in 2016 by the
same study, in which 44% of the children
consumed ultra-processed food, 30.90%
consumed sweetened drinks and 29%
consumed filled cookies, sweets or candies,
high percentages of unhealthy food
consumption markers®®. In addition,
75.50% of the infants in Guarapuava had
minimal diversity in their diet, which is
satisfactory as a marker of healthy eating?®.
These dietary changes observed in the city
may be associated with the reduction in
overweight seen in the weight for age,
weight for height and BMI for age indexes,
as well as the increase in eutrophy also seen
in the weight for height and BMI for age
indexes.

The strengths of the study are based
on the evaluation of the four anthropometric
indexes recommended for the VAN of
infants, in city, state, regional and national
levels. It also analyzes a decade long
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temporal trend in the nutritional status of an
age group that has been little explored in
studies of children. The limitations
identified lie in the use of secondary data,
collected by wvarious professionals and
different equipment, which can generate a
bias in the results presented. The use of
public data implies evaluating only users
registered at APS, excluding those who use
the private network and health insurance
plans, also considering the underutilization
of the system which does not have full
coverage for children who use the public
network. It was therefore not possible to
cover all infants aged between six and 23
months in the city, in the State, in the region
and in the country. Despite the favorable
results for the city of Guarapuava, one must
consider the fact that only anthropometric
data was used to verify the nutritional status
of children aged six to 23 months, without
assessing food consumption. In addition,
there are few studies of the same nature in
the proposed age group, making it
necessary to discuss similar studies.

Conclusion

It can be concluded that the overall
nutritional status of children aged six to 23
months was positive, with a decrease in
excess weight and an increase in eutrophy.
However, unsatisfactory indices were
observed, such as an increase in very low
weight for age in Brazil and very low height
for age in the South Region. For this reason,
despite the optimistic results found, there is
a need for continued action to combat
malnutrition and childhood obesity in the
country, also with a view to expanding
SISVAN coverage in this and other age
groups. More studies on the same subject
are needed, given the limitations found in
the discussion of the results.
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