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KEYWORDS Abstract

Dashboard systems; Objective: To describe the development of the FIESP Observatory for Childhood Food and Nutri-
Food security; tion Security (FNS), a digital platform designed to organize and integrate public data on children
Diet, food, and aged 0 to 10 years in the state of Sao Paulo, Brazil.

nutrition; Methods: This descriptive study involved three main stages: (1) a literature review and mapping
Child health of national and international observatories on health, nutrition, and childhood to identify best

practices and gaps; (2) establishment of an expert committee of professionals in nutrition, public
health, and public policies to guide indicator selection and ensure technical quality; and (3)
technical development of the platform, including automated data extraction, processing, and
integration into thematic dashboards. Public databases from official sources were incorporated,
structured across six thematic axes: demographic, socioeconomic, FNS policies, nutritional,
health, and educational profiles.

Results: The observatory was launched in May 2025 and made freely available online. It features
six interactive panels and a “Your City” dashboard that consolidates key indicators for each
municipality in Sao Paulo. Since its launch, it has received >9600 visits, with 4755 active users.
The tool enables segmented analyses by geography, time, and demographics, providing evidence
to support policy design and monitoring.
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Conclusions: The Observatory represents an innovative and scalable model for consolidating
childhood FNS data. By offering free, intuitive, and continuously updated access to official indi-
cators, it supports policymakers, researchers, and civil society in addressing childhood food inse-
curity and advancing the right to adequate and healthy food.

© 2026 The Authors. Published by Elsevier Espafa, S.L.U. on behalf of Sociedade Brasileira de
Pediatria. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).

Introduction

Food and Nutrition Security (FNS) in childhood is a funda-
mental human right and an indispensable condition to guar-
antee the healthy growth and the physical, intellectual, and
emotional development of children. The lack of adequate
nutrition in the first years of life is associated with an
increased risk of morbidity, delayed development and com-
promised human potential, directly impacting public health
and the future of society [1,2]. In the state of Sao Paulo, it is
estimated that 9.2 million people, 20% of its population,
face food insecurity, with 6.7 million experiencing mild,
1.5 million moderate and 1 million severe food insecurity
[3]. Among Brazilian households with children, 30 to 50%
face severe or moderate food insecurity [4]. Furthermore,
childhood obesity is a growing concern: 22% of Brazilian chil-
dren aged 0 to 10 years are overweight or obese [5]. Despite
the topic’s relevance, obtaining systematic information on
childhood FNS remains a challenge in Brazil. Available data
in national public databases is scattered across different
platforms, with heterogeneous formats and difficult to
access, limiting its use by public administrators, health pro-
fessionals, and researchers.

The “Feed the Future Program” (in Portuguese “Programa
Alimentar o Futuro”), developed by the Superior Council for
Social Responsibility (Consocial) of the Federation of Indus-
tries of the State of Sao Paulo (FIESP), in partnership with
the Center for Industries of the State of Sao Paulo (CIESP)
and the Industry Social Service of Sao Paulo (SESI-SP), has
the mission of promoting the FNS of children aged 0 to
10 years in the state of Sao Paulo [6]. One of the Program’s
strategies was the development of the FIESP Observatory for
Childhood Food and Nutrition Security, designed as a digital
platform that organizes, integrates, and makes available
relevant public data for the improvement and monitoring of
public and private policies related to FNS for children in the
state of Sao Paulo. This is an inter-institutional initiative led
by FIESP in partnership with the United Nations Children’s
Fund (UNICEF), the PENSI Institute — Sao Paulo, Brazil, and
the Federation of Hospitals, Clinics and Laboratories of the
State of Sao Paulo (Fesaude).

The initiative seeks to improve public and private poli-
cies, support the continuous monitoring of FNS across the
645 municipalities of Sao Paulo, and provide managers,
researchers, professionals, and the public with a free and
accessible source of information. Ultimately, it aims to
strengthen the right to adequate and healthy food in child-
hood. The objective of this study is to describe the develop-
ment of the FIESP Observatory for Childhood FNS, designed
as a tool for aggregating public data on children aged 0 to
10 years in the state of Sao Paulo, Brazil.

Methods

The development of the observatory was informed by a narra-
tive, non-systematic review of the literature on childhood FNS,
as well as an exploratory search for similar national and inter-
national online observatories in the fields of health, nutrition,
and childhood. This exploratory survey aimed to identify struc-
tural features, thematic scope, and best practices to inform
the observatory’s design. Strategic partnerships were estab-
lished with national and international reference institutions
and organizations with a strong record in promoting the right
to healthy and adequate food in childhood, namely Unicef Bra-
zil, Instituto PENSI — Sao Paulo, and Fesalde. These partner-
ships were designed to reinforce the observatory’s governance
and broaden its scientific and institutional bases.

To ensure technical quality and content relevance, a
Committee of Experts was established, composed of eleven
members with expertise in nutrition, pediatrics, public
health, public policy, and data analysis. The committee
included the project coordinator (a nutritionist), public pol-
icy specialists with extensive experience in government,
academic researchers, a data analyst, representatives from
UNICEF, healthcare sector representatives (Fesalde), and
members of Instituto PENSI. The Committee of Experts
members served on a voluntary basis, providing continuous
feedback throughout the planning, development, and vali-
dation stages of the observatory, through both online and in-
person meetings.

As the study did not involve human subjects, identifiable
data, or biological material, formal approval by a Research
Ethics Committee was not required. In terms of technical
infrastructure, the observatory was developed to enable:

e Automatic data updates, aligned with the frequency of
official public sources.

e Easy navigation through interactive menus that allow
switching between different thematic research areas.

e Dynamic filter functionality for segmented viewing by
geographic region, age group, gender, etc.

® "Management at a glance” dashboard model for a specific
city or region.

The observatory was structured around six thematic axes:
demographic profile, socioeconomic profile, FNS policies,
nutritional profile, health profile, and educational profile.
For each axis, the Committee of Experts identified public
data sources, and the indicators for inclusion in each axis
were defined based on their relevance and critical analysis
of their quality and usefulness in this context. The platform
also includes a "Your City" dashboard, which presents a sum-
mary of the main indicators for each thematic axis, bringing
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together, on a single screen, essential information about the
selected city or region. This function aims to facilitate quick
and integrated access to relevant data across different areas
of the state of Sao Paulo.

The procedures for extracting, processing, and storing
the data used in each of the thematic dashboards are
described below. Supplemental Table 1 provides further
details on the descriptive data and transformations applied
to the data sources.

Demographic profile

Demographic data were extracted from the 2022 census of
the Brazilian Institute of Geography and Statistics (IBGE) [7].
The tables were manually retrieved via the IBGE Automatic
Recovery System (SIDRA) (Tables 9514 and 9606) in .xlsx and
.csv formats. Data processing included aggregations and
transformations using the Power Query tool, particularly for
corrections in race/skin color categories with missing data
("not reported”). The resulting file was stored in .csv format.

Socioeconomic profile

Data from Cadastro Unico (CadUnico), the Bolsa Familia Pro-
gram, the Annual Report of Social Information (Rais), and the
Human Development Index (HDI) were included [8—10]. The
databases were extracted in .csy, .txt, and .parquet formats.
Automated scripts in the Azure Data Factory (ADF) service
using Data Flows enabled data processing, merging, and stan-
dardization, as well as the creation of derived indicators, such
as families experiencing poverty and low income. The average
salary was obtained by dividing the total salary by the number
of active employment contracts, calculated using Microsoft
Power Business Intelligence (Power Bl).

Educational profile

Microdata from the school census, by the National Institute
of Studies and Educational Research Anisio Teixeira, were
used (INEP) (2021-2024) [11], manually extracted in .zip
format containing .csv files. The data were processed with
ADF, standardized in .parquet format and validated with the
official INEP panels.

Nutritional profile

Two main sources were incorporated: Food and Nutrition
Surveillance System (SISVAN) (for indicators of nutritional
status and food consumption)[5] and Brazilian Food Insecu-
rity Scale (EBIA) [3]. SISVAN was accessed through manual
and automated extractions using Python scripts, which
enabled the systematic collection of anthropometric and
food consumption data. The processing steps involved trans-
forming formats (.xls, .csv) into .parquet using ADF. EBIA
was accessed through Power Bl dashboards from the Ministry
of Social Development and Assistance, Family and Fight
against Hunger (MDS), with adjustments made in Power
Query, such as standardizing decimals and reference years.

Health profile

Child mortality data were obtained from the Mortality Infor-
mation System (SIM), via the OpenDataSUS platform,

extracted in .csv format and processed in the Pandas library
and in ADF [12]. The transformations included age conver-
sion, creation of time variables (year, month), and filtering
for the state of Sao Paulo. Additionally, data from the
National Immunization Program (PNI) were used [13], as well
as from the Secretariat of Primary Health Care (SAPS) [14],
manually extracted in .xlsx and processed with Power
Query.

FNS policies

The National Food and Nutrition Security System (SISAN),
created by Federal Law No 11,346 of September 15, 2006, is
a public management structure that coordinates actions
from different sectors and spheres of government, with the
participation of civil society, to guarantee the human right
to adequate food. At the federal, state, and municipal lev-
els, the Interministerial Chamber for Food and Nutrition
Security (CAISAN) coordinates intersectoral policies focused
on FNS. In the cities, the Municipal Food and Nutrition Secu-
rity Councils (COMSEA) play a fundamental role in oversight
and social participation, promoting local mobilization and
serving as forums for dialogue between government and civil
society to strengthen public food and nutrition policies [15].

Information on cities’ adherence to SISAN, the existence
and activity of CAISAN and COMSEA, and the acquisition of
food from family farming for the National School Feeding
Program (PNAE) was obtained via official documents and
Power Bl dashboards [15,16]. The extraction included
Python scripts for webscraping and reading .pdf, .html, and
.xlsx files. The processing was mostly done in ADF, and the
final files were stored as .parquet or.csv.

Storage, integration and validation

All data was stored in the Azure Datalake Storage Gen2 data
storage service, ensuring centralization, version control,
and security. The tables were integrated into interactive
dashboards in Power BI, with cross-validation between the
original sources and the processed data.

Results

The exploratory search identified national and international
online observatories in the fields of food and nutrition secu-
rity, public health surveillance, and child health. These ini-
tiatives varied in scope, ranging from data dashboards and
policy monitoring platforms to research dissemination hubs.
Common features included the use of publicly available sec-
ondary data, thematic dashboards, and periodic updates
[17—23]. These elements informed the structural and the-
matic organization of the present observatory.

The FIESP Observatory for Childhood FNS was publicly
launched on May 29, 2025, and is available on the Feed
the Future Program website (URL: https://alimentarfu
turo.fiesp.com.br/observatorio-painel.html). The plat-
form has been widely publicized through institutional
networks, the press, newsletters, and internal communi-
cation channels. Since its launch, the observatory has
received >9600 visits, with 4755 active users, indicating
interest in the tool.
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Figure 1

Print screen of “Your City” dashboard of the FIESP Observatory for Childhood Food and Nutrition Security.

Source: https://alimentarfuturo.fiesp.com.br/observatorio-painel.ht ml.
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Print screen of “FNS policies” dashboard of the FIESP observatory for childhood food and nutrition security.

Source: https://alimentarfuturo.fiesp.com.br/observatorio-painel.html. FNS, Food and Nutrition Security.

The platform consists of six interactive panels related to
each thematic axis (demographic profile, socioeconomic
profile, FNS policies, nutritional profile, health profile, and
educational profile), in addition to the "Your City" dash-
board, illustrated in Figure 1, which presents a summary of
the main indicators for each thematic axis. Each panel gath-
ers indicators from official and public sources, such as IBGE,
SISVAN, and SIM, presented visually in numbers, percen-
tages, tables, maps and graphs. For example, the nutritional
profile panel includes data on overweight, stunting, and
breastfeeding; while the public policy panel, illustrated in
Figure 2, allows viewing the percentage of resources allo-
cated to the purchase of food from family farms within the
scope of PNAE. The dashboard structure was developed to
support usability across different user profiles, with geo-
graphic, temporal, and demographic filters, enabling local
and regional analyses.

Automatic data updates are implemented according to
the release schedule of each official public data source. As
the observatory relies exclusively on secondary data from
public databases, the update frequency varies by indicator,
ranging from monthly and annual releases to census-based
periodic updates. The system is programmed to incorporate
newly released data automatically once it becomes publicly
available.

Discussion

This study describes the development of the FIESP Observa-
tory for Childhood FNS as a public data aggregator, resulting
in an accessible instrument to support public administrators,
health professionals, researchers, and civil society in analyz-
ing the food and nutrition situation of children aged 0 to
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10 years in the state of Sao Paulo. By organizing relevant
indicators into easy-to-navigate thematic dashboards with
automated updates, the observatory helps fill a gap in the
systematization and transparency of information on FNS in
children. In addition to supporting the management of local
public policies by offering concrete and unified data that
guide the goals to be achieved, the observatory also
responds to specific demands from public administrators,
providing essential evidence for the development and imple-
mentation of policies to combat food insecurity.

Compared to other national and international health and
nutrition monitoring initiatives, this observatory presents
some important innovations. While most public health
observatories in Brazil focus on specific areas, such as mor-
tality, school meals, or chronic conditions, this tool aims to
integrate multiple dimensions of FNS into a single platform,
with an exclusive focus on childhood. The modular and the-
matic structure of the panels, the territorial basis by city
and region of the state, the possibility of different filters,
and the intuitive interface are features that expand its
applicability and accessibility, even for users without spe-
cialized technical training.

One of the observatory’s main challenges concerns the
quality, completeness, and coverage of SISVAN data, which
are essential for guiding analyses of children’s FNS. SISVAN
data depend exclusively on information recorded in the e-
SUS Primary Health Care system and therefore reflect only
the population accessing public primary care services and
having anthropometric measurements and food consumption
markers registered. Consequently, the system does not rep-
resent the total population of children aged 0 to 10 years. In
addition, coverage is heterogeneous across states and
municipalities, and the completion rate of food consumption
markers is low in many localities, which may compromise the
representativeness and territorial comparability of dietary
indicators. Previous studies have identified limitations such
as low monitoring frequency, lack of data on key variables
(such as race/skin color), and inconsistencies resulting from
the integration of different sources that can affect SISVAN’s
analytical quality [24—27]. To mitigate these limitations,
the authors incorporated the estimated population coverage
percentage in the observatory, promoting transparency and
a more comprehensive view, allowing users to contextualize
the results. Nevertheless, findings derived from SISVAN data
should be interpreted with caution, particularly in local
analyses.

The strengths of this initiative include its originality, free
and open access, comprehensive population coverage, intui-
tive interface, and automated updating. Its inter-institu-
tional nature, combined with oversight by a Committee of
Experts, enriches the observatory by ensuring technical rigor
in the selection of indicators, reinforcing its scientific credi-
bility. Nonetheless, certain limitations must be acknowl-
edged, particularly those related to the underlying
databases, which constrain the inclusion of additional filters
and, consequently, the possibility of more granular analyses.
Furthermore, the geographic scope is restricted to the state
of Sao Paulo, as determined by its connection to the Feed
the Future Program, which imposes an inherent regional lim-
itation. Despite these constraints, the observatory’s meth-
odological and technical model demonstrates strong
scalability potential and may serve as a reference for similar

initiatives in other regions of Brazil and internationally.
Beyond its technical innovation, by systematizing and pub-
licly disseminating regional data, the observatory provides
an evidence base capable of informing and strengthening
the formulation, monitoring, and evaluation of regional pub-
lic policies in childhood FNS.

Next steps include periodically updating the platform’s
data in line with new updates from official databases, as
well as including additional indicators and filters defined in
collaboration with the Committee of Experts during quar-
terly meetings. The implementation of customized reports
by city or region, automatically generated from combina-
tions of indicators and filters, is also under consideration to
enhance the tool’s practical utility for users. In parallel,
efforts will focus on expanding the observatory’s reach
through technical events, scientific societies, academic
institutions, and institutional networks. The adopted
model demonstrates the feasibility of replication in other
regions of the country, with the potential to strengthen
FNS surveillance in Brazil and support the formulation and
monitoring of evidence-based public policies. Furthermore,
international experiences, such as the Global Nutrition
Report [28] and the World Health Organization’s (WHO)
Global Health Observatory, [20] demonstrate the relevance
of monitoring platforms that integrate data and promote
the use of evidence to inform public policies. The inclusion
of this international perspective expands the possibilities
for dialogue and cooperation between institutions, rein-
forcing the observatory’s credibility and applicability in
diverse contexts.

The development of the FIESP Observatory for Child-
hood FNS represents a significant advancement in moni-
toring the FNS conditions of children aged 0 to 10 years
in the state of Sao Paulo, Brazil, with potential implica-
tions for the entire country. Consolidating public data in
an accessible and integrated platform strengthens the
evidence base for planning more effective public poli-
cies, fosters intersectoral actions grounded in scientific
evidence, and supports the work of public administrators,
researchers, and civil society. Through continuous
updates, the observatory seeks to remain a timely and
reliable tool for decision-making, thereby contributing to
the fulfillment of children’s right to adequate and
healthy food.
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