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Abstract  Primary Health Care (PHC) is responsible for organizing the care networks of the Unified Health System 
(SUS), and with advances in digital health and investments from the Ministry of Health, tools have been developed 
to support PHC management. This article presents the “PHC Teams and Facilities Map” a publicly accessible tool 
developed by the Monitoring and Evaluations Coordination of the Secretariat of Primary Health Care of the Ministry 
of Health. The platform allows visualization of the territorial distribution of Basic Health Units and teams through 
five thematic maps: demography, teams, coverage, rurality, and dengue. Public data from the Health Information 
System for Primary Care; the National Registry of Health Establishments; the Brazilian Institute of Geography and 
Statistics; as well as geological risk information from the Geological Survey of Brazil, and information on areas from 
the National Foundation for Indigenous Peoples and the National Institute for Colonization and Agrarian Reform 
were used. The initiative seeks to promote greater transparency and support in decision-making, and could become a 
valuable strategy in the primary health care planning process.
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Primary Health Care teams and facilities map: 
a tool for planning and management
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Introduction

Primary Health Care (PHC) is the main gate-
way to the Brazilian Unified Health System 
(SUS) and is responsible for coordinating care 
and organizing health care networks1. Essential 
attributes must be considered for effective PHC 
functioning, namely: preferred first contact, 
continuous responsibility for the user, com-
prehensive care, and coordinated actions and 
services. Likewise, it is essential to consider the 
derivative attributes, such as family orientation, 
community orientation, and cultural compe-
tence, which are especially relevant in the Bra-
zilian context, given the territorial and sociocul-
tural heterogeneity of municipalities2.

Furthermore, the territory where a society 
lives should not be understood merely as a geo-
graphic space but as an expression of the social, 
environmental, and institutional relationships 
that shape vulnerabilities, inequalities, and 
care flows3. Organizing territorial information 
through tools such as maps and geotechnologies 
enables the generation of detailed data, reveal-
ing patterns that support decision-making and 
health management4.

For example, in Brazil, Rio de Janeiro shows 
how digital tools can support PHC’s territorial 
organization. In 2015, the municipality devel-
oped the “Onde Ser Atendido” (“Where to Re-
ceive Care”) tool, which territorializes the entire 
population and automatically informs users of 
their reference PHC unit, integrating with the 
National Regulation System to support access, 
scheduling, and user follow-up. This digital 
arrangement helps reduce unnecessary travel, 
improve care flows, and strengthen care coordi-
nation based on territory5.

Similarly, at the international level, the Unit-
ed Kingdom’s initiatives stand out, where the 
strategic plan “Fit for the Future: 10-Year Health 
Plan for England” establishes digitalization as a 
central axis for reorganizing PHC by integrating 
population data, a single health record, artificial 
intelligence, and the NHS App as the main dig-
ital gateway to care, articulated with the terri-
torial model that organizes the health system6.

In light of the above, monitoring actions and 
services are essential to ensure equity, compre-
hensiveness, and problem-solving capacity in 
PHC. To improve management and continued 
care for the population, investing in strategies 
that strengthen the integration of PHC informa-
tion is important. Technological solutions have 
enhanced the quality of health data records and 
their use.

Digital health is a strategic tool for strength-
ening the SUS, promoting greater efficiency, 
equity, and integration of health services. Ac-
cording to the World Health Organization 
(WHO), it encompasses using information and 
communication technologies (ICTs) to improve 
people’s health and system performance7. In 
recent years, the Ministry of Health increased 
investments, with the allocated budget growing 
by approximately 50% between 2013 and 2023, 
reaching BRL 1.08 billion in 20238.

One key initiative for integrating health 
information in Brazil is Meu SUS Digital. This 
strategy promotes continued user care in PHC, 
transparency, and information security. The 
platform is supported by the National Health 
Data Network (RNDS), which is the national in-
teroperability backbone. RNDS makes informa-
tion access in SUS more agile and integrated9.

Following the Digital Health Strategy for 
Brazil 2020-2028 and the National Health In-
formation and Informatics Policy, the Ministry 
of Health launched a new digital tool. This tool 
shows the georeferenced locations of PHC Units 
(UBS) and their teams. It also simulates cover-
age by census tract. This study aims to present 
this tool, developed by the General Coordina-
tion for Monitoring, Evaluation, and Analytical 
Intelligence of the Secretariat of Primary Health 
Care of the Ministry of Health (CGMAIA/
SAPS/MS) in 2024.

Methods

This methodological study describes the cre-
ation of the “Map of PHC Units”. It is an inter-
active geolocation tool for PHC management 
within SUS, developed by CGMAIA/SAPS/MS. 
The tool was presented to the Tripartite Working 
Group on Health Information and Informatics. 
This group considered it a relevant strategy for 
sharing information within SUS.

Thematic maps combined demographic, 
registry, and territorial information. Five types 
of interactive maps were created: three are pub-
lished (demographic, teams, and coverage) and 
two are in beta testing (rurality and dengue). All 
maps were built using open data from the Fed-
eral Government.

The tool is open source, and its code is avail-
able in a public GitHub repository (https://
github.com/ms-cgmaia/mapas). Anyone can 
access, modify, and reuse the maps in HTML 
format. This format allows local adaptation and 
does not require server setup. The online ver-



3
C

iência &
 Saúde C

oletiva, 31(5):1-12, 2026

sion is hosted by the Center for Scientific Com-
puting and Free Software at the Federal Uni-
versity of Paraná (C3SL/UFPR) and is publicly 
accessible at https://mapas.sus.c3sl.ufpr.br. The 
published maps include demographics, teams, 
and coverage. The rurality and dengue maps are 
on GitHub and awaiting approval for publica-
tion at the same site.

Python v3 was used for data processing and 
creating the maps. Because the maps are prepro-
cessed, users do not need Python knowledge or 
setup. The maps can run in any Internet brows-
er, on a local network, or from a USB flash drive.

To set each unit’s coordinates, several geo-
spatial data were loaded. These included mu-
nicipal polygons, urban center reference points, 
and the coordinates of health facilities from 
the National Register of Health Establishments 
(CNES)10. A second database with corrected 
coordinates was also used. These corrected co-
ordinates were obtained by geocoding CNES 
addresses and analyzing satellite images.

To mitigate the problem of low-accuracy 
CNES coordinate records that do not corre-
spond to the actual location of UBS, the coor-
dinates were replaced with manually validated 
values. UBS, whose location lies outside the ter-
ritorial limits of the municipality in which they 
are registered, is relocated to the municipality’s 
central reference point. These units receive the 
marker “Original coordinate outside the munic-
ipality,” in order to facilitate subsequent correc-
tion by local management.

Demographic Map  

The Demographic Map uses 2022 Demo-
graphic Census tracts from the Brazilian In-
stitute of Geography and Statistics (IBGE) as 
territorial units11. Various population density 
transformations were tested. A square-root 
transformation was chosen for better visual-
ization due to large differences in census tract 
values across Brazil. The transformed values are 
grouped and shown with a color scale from yel-
low to red.

Territorial classifications followed IBGE’s 
typology. “Detailed situation” has two main cat-
egories: urban areas and rural agglomerations. 
The urban group includes areas with high and 
low building density in cities or towns, and 
urban nuclei. The rural group comprises rural 
clusters like settlements, rural nuclei and ham-
lets, water bodies, and rural areas.

“Tract type” was defined as follows: non-spe-
cial tracts; favelas and urban communities; bar-

racks and military bases; lodgings or camps; 
tracts with few households; Indigenous group-
ings; prison units; convents, hospitals, long-term 
care institutions for older adults (LTCI), or in-
stitutions providing shelter for children and ad-
olescents; agrovillages from settlement projects; 
and quilombola groupings. Demographic densi-
ty on the map is labeled as “Resident population”. 
This is calculated from Census results, adding up 
the total people by tract for all of Brazil.

The Geological Risk Area Cartography is 
also part of the Demographic Map. This study 
by the Geological Survey of Brazil identifies and 
describes municipalities at risk of loss or dam-
age from adverse geological events. The study 
follows the National Policy for Protection and 
Civil Defense (Law No. 12,608/2012). Its main 
goal is to support better decisions in territorial 
planning and disaster prevention12.

Teams Map  

The Teams Map shows the composition, 
output, and territorial distribution of PHC 
health teams throughout Brazil. The data are 
georeferenced by UBS. Team output and reg-
istries derive from SISAB. Team type and staff 
links originate from CNES.

Teams were classified by functional type, 
represented by a specific icon. The categories 
are: Family Health team (eSF); Riverside Fami-
ly Health team (eSFR); Oral Health team (eSB); 
Multiprofessional team (eMulti); Prison Prima-
ry Care team (eAPP); traditional Primary Care 
team (eAP); and Street Clinic team (eCR).

To identify reference UBS, the following 
types were considered according to the classifi-
cation of health establishments in CNES: health 
post; health center/PHC unit; mixed unit; flu-
vial mobile unit; land mobile unit; and Family 
Health support center.

Coverage Map  

The Coverage Map presents a simulation 
of potential PHC coverage based on the regis-
try parameter of health teams linked to UBS, 
as defined by Ordinance No. 3,493 of April 10, 
202413. The model was built using population 
data from the 2022 Demographic Census.

The methodology consists of progressively 
allocating the population of census tracts to UBS 
until the estimated service capacity of the linked 
teams is reached. The coverage simulation adopt-
ed the distances between census tract centroids 
and the UBS location point. For this purpose, 



4
M

or
ei

ra
 D

P 
et

 a
l.

a model was adopted that segments tracts into 
bands of increasing distance, configuring con-
centric rings of progressive reach. A limitation 
of the coverage simulation is that the operation 
of teams or units is restricted to resident popula-
tion data from the respective municipality.

In municipalities in the Legal Amazon re-
gion, given access particularities such as travel 
via waterways, the use of boats, and available 
eSFRs, the population catchment limit was ex-
panded to up to 32 km. This extension seeks to 
represent the reality of the territorial context and 
the travel times characteristic of the region.

Population allocation considers that resi-
dents in areas closer to the UBS, within small-
er radii, have greater care coverage. The model 
uses a simplified approach inspired by the grav-
itational effect, assuming that the probability of 
access and coverage decreases with increasing 
distance, thereby providing a more realistic rep-
resentation of physical accessibility.

The UBS can capture 100% of the population 
of the census tracts included in each distance 
band sequentially until its maximum service 
capacity is reached. If this limit is reached with-
in a given radius, the remaining population in 
that band is allocated proportionally and in a 
weighted manner, respecting the existing excess 
demand and the population of each census tract 
reached.

The resulting coverage percentage is obtained 
from the proportion of the resident population 
allocated to a UBS against the total number of 
inhabitants in the census tract. Thus, tracts with 
unallocated population because the registry pa-
rameter has been exhausted are deemed uncov-
ered in the simulation.

Importantly, allocation was carried out by 
grouping data by municipality; that is, each cen-
sus tract can be covered only by a UBS located 
within the same municipality. This limitation 
reflects formal administrative boundaries, but it 
may underestimate actual coverage as perceived 
by the population in areas along municipal bor-
ders. 

For each UBS, data from all teams associated 
with it were aggregated in order to compose the 
analytical parameters used on the platform. The 
following parameters were considered:

1) Registry parameter defined in GM/MS 
Ordinance No. 3,493/202413;

2) Previous links, according to Ordinance 
No. 2,979/201914;

3) Linked registrations with registration up-
dated in the last 24 months, according to SAPS 
Ordinance No. 161/202415;

4) Persons followed: corresponding to the 
total number of registered persons who were 
effectively followed and had more than one con-
tact with a health professional over 12 months, 
one of which was an individual, collective, or 
home-based encounter.

Additional maps under development  

Additional maps are under development 
and are already available in the project reposito-
ry on GitHub and undergoing internal approv-
al within SAPS/MS before official publication. 
There are two such maps: the rurality map and 
the dengue map. The rurality map consists of an 
overview of land use and land cover by census 
tract, identifying areas classified as urban, rural, 
or natural and their distribution, including the 
delimitation of Indigenous lands, quilombola, 
traditional communities, and rural settlements. 
The second map, of acute dengue cases, is de-
livered as a dynamic heat map (animated heat-
map), allowing monitoring of the increase in 
incidence in specific localities and of the spa-
tial spread of the disease over time, favoring 
the identification of transmission patterns and 
critical areas that require prioritization of sur-
veillance and control actions, and serving as a 
prototype for the monitoring of acute infectious 
diseases and disasters. The technical documen-
tation for these maps can be consulted in the 
project repository.

Results

Regarding the results, the tool’s interactive vi-
sualizations and functionalities are shown be-
low, organized by topic according to the maps 
already published: demographics, teams, and 
coverage.

Tool visualization  

Upon accessing the website, users can view a 
central menu with the three types of maps avail-
able for selection. Each type of map presents 
specific information, detailed in a brief descrip-
tion in the lower right corner, marked by a blue-
and-white (i) icon. Among the tool’s function-
alities, the state and health macro-region filters, 
zoom control, and management of visualization 
layers stand out.

When a federative unit (state) is selected 
from the drop-down menu, the system auto-
matically filters the corresponding health mac-
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ro-regions and presents data aggregated by 
municipality. When a health macro-region is se-
lected, the visualization is refined, and the data 
are displayed at the census tract scale, according 
to the official IBGE division.

Demographic Map visualization  

In the Demographic Map, when a state is 
selected, the information presented refers spe-
cifically to the municipalities of that federative 
unit. When a health macro-region is selected, 
the data are detailed by census tract, which is 
the territorial reference unit used for Census 
data collection.

When zooming out to view an entire state, it 
is possible to identify the UBS. When isolated, 
the unit icon appears individually. When there 
are multiple UBS located close to one another 
in the same region, they are represented as clus-
ters in circles containing the number of units in 
that geographic space. When clicking on a UBS, 
details such as address, total number of regis-
tered persons, linked persons, and the registry 
parameter by establishment and by team are dis-
played (Figure 1).

The demographic map also contains details 
on geological risks, reporting the risk types, the 
number of buildings, the population at risk, and 
the date of sectorization by the Brazilian Geo-
logical Society (SBG).

Teams Map visualization  

The Teams Map visualization presents the 
spatial distribution of health units in the region, 
with data grouped by team type and profession-
als unlinked to teams. When a marker on the 
map is selected, details of annual output are also 
displayed, including individual care sessions, 
group care sessions, home visits, and the num-
ber of linked professionals, according to CNES 
records.

The colors and icons used on the map differ-
entiate team types and facilitate visual identifi-
cation. Specific icons represent modalities with 
distinct operational characteristics, such as the 
boat symbol used to represent riverside teams 
or fluvial mobile units and the vehicle symbol 
used for Street Clinic teams (eCR) (Figure 2).

This visual differentiation allows faster in-
terpretation of team distribution and facilitates 

communication with local managers, especially 
in contexts where care logistics and access to the 
population require differentiated strategies.

Coverage Map visualization  

The Coverage Map visualization identifies 
areas with potential overload of health teams, 
whether due to high population density or low 
team supply in the region. The representation 
expresses a coverage simulation rather than the 
actual territorial assignment of units, estimating 
the capacity to absorb demand in different con-
texts.

When interacting with census tracts on the 
map, information is displayed on the resident 
population, according to Demographic Census 
data, as well as on the estimated potential cover-
age calculated based on distance to health units 
and the number of adjacent teams. This estimate 
reflects the spatial distribution of demand and 
primary care supply in each tract, considering 
criteria of proximity and installed capacity (Fig-
ure 3).

Discussion

The use of visual communication tools in public 
health has grown significantly, with particular 
prominence during the COVID-19 pandemic, 
facilitating an accessible and intuitive under-
standing of complex information. These tools 
contribute to clearer data dissemination and as-
sist policymakers in developing evidence-based 
strategies, promoting more informed and effec-
tive decisions16. A systematic review also iden-
tified that data visualizations can increase the 
amount of information provided and reduce the 
cognitive and intellectual burden required to in-
terpret it17.

This article presented a new tool that enables 
the visualization of interactive maps, aggregat-
ing population and territorial information, team 
types, and PHC coverage estimates. This inno-
vation is yet another significant advance for SUS 
management by enabling, through data visual-
izations, greater transparency, more precise terri-
torial planning, and support for evidence-based 
decision-making. Moreover, it expands Digital 
Health in public health management and aligns 
with previous initiatives within the SUS.
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Figure 1. Visualization of the Demographic Map in São Mateus, Espírito Santo.

Source: Map of PHC Units – https://mapas.sus.c3sl.ufpr.br/.
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Figure 2. Visual distribution of team types in Cruzeiro do Sul, Acre.

Source: Map of PHC Units – https://mapas.sus.c3sl.ufpr.br/.
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Figure 3. Visualization of the Coverage Map in Vila Velha, Espírito Santo.

Source: Map of PHC Units – https://mapas.sus.c3sl.ufpr.br/.
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The SUS is recognized as the largest univer-
sal public health system in the world, offering 
universal coverage to a population marked by 
regional, social, territorial, and health inequal-
ities. In this context, the size of the country and 
its diversity represent ongoing challenges for 
health planning and management. The inno-
vation of using the census grid as the basis for 
georeferenced visualization tools, as in the tool 
presented here, represents a fundamental strat-
egy for constructing more detailed and accurate 
representations of territory. In addition, local 
managers who identify units georeferenced in 
locations that differ from their actual address 
can correct the information in CNES, thereby 
contributing to improved data quality.

The concept of territory has changed over 
the years and may be characterized according 
to its natural elements and human construc-
tions within a geographic boundary. In the 
health field, the complexities and singularities 
of territories, such as demographic, epidemio-
logical, economic, social, cultural, and political 
profiles, are considered to guide planning and 
actions in health18. The use of Geographic In-
formation Systems (GIS) in the health context 
has generated significant impacts by allowing 
the integration of data from different sources, 
which contributes to improving the visualiza-
tion, management, and analysis of health infor-
mation19.

The organization of PHC into regions, net-
works, and health territories streamlines re-
source management, integrates services, and 
ensures health responses contextualized to the 
needs of the assigned population20. The public 
availability of the Map of UBS, as a territorial in-
telligence tool, gives concrete expression to the 
principles of active transparency and social par-
ticipation established in the 1988 Federal Con-
stitution and the Access to Information Law.

By expanding access to georeferenced infor-
mation for PHC professionals, managers, and 
users, the tool operates in three complementary 
dimensions: empowerment of health workers, 
who can contextualize their practices based on 
accurate data on coverage and territorial vulner-
abilities; qualification of local management by 
offering support for microterritorial planning; 
and strengthening of social oversight by allow-
ing the population to track service distribution 
and claim their health rights.

The provision of health services in rural ar-
eas faces unique challenges, ranging from geo-
graphic accessibility to the cultural adequacy 
of services to population needs21,22. Studies to 

incorporate dimensions specific to the reality 
of rural populations, focusing on quilombola 
groupings, Indigenous peoples, and agrovillag-
es from settlement projects, are under develop-
ment in the rurality map.

The integration of information on the geolo-
cation of UBS and the detailing of care metrics, 
such as coverage parameters and the number of 
persons registered and followed, may become 
valuable tools for more assertive territorial plan-
ning.

International experiences also reinforce the 
centrality of territory as a structuring axis of 
Primary Care. In the United Kingdom, the Na-
tional Health Service (NHS) has been consoli-
dating Neighbourhood Health Services, which 
organize care into defined territorial units by in-
tegrating population data, local vulnerabilities, 
and service supply to strengthen community 
care. This approach combines territorial plan-
ning, risk stratification, and service integration, 
bringing professionals and users closer together 
in community networks23. Similarly, Estonia has 
consolidated one of the most advanced digital 
health ecosystems in the world, using full in-
teroperability, a single health record, 100% digi-
tal prescribing, and geolocation systems to orga-
nize PHC based on territory, making it possible 
to identify population needs and continuously 
monitor health conditions24.

In Brazil, the recent initiative to integrate 
the National Health Card with the Individual 
Taxpayer Registry (CPF) and the strengthening 
of the RNDS move in the same direction ob-
served in other countries by reducing registry 
inconsistencies, improving user identification, 
and expanding interoperability among systems. 
These efforts strengthen analytical capacity and 
improve the use of territorial information in 
SUS management. In this way, the tool present-
ed in this study aligns with international trends 
that combine territorial intelligence, data inte-
gration, and digitalization to improve PHC and 
support timelier, evidence-based decisions.

In addition, the use of an interactive map 
with PHC data enhances the health planning 
and management process by favoring the iden-
tification of needs, inequalities, and vulnerabili-
ties specific to territories and promotes compre-
hensive and equitable care.

Despite its visual robustness and the integra-
tion of multiple informational layers, we should 
highlight that the maps are support tools and 
do not replace detailed territorial analyses. Inte-
grated interpretation alongside epidemiological 
surveillance, specific social and territorial char-
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acteristics, and actual care flows is therefore in-
dispensable to avoid linearized interpretations 
of complex territories.

Study limitations  

The tool has some limitations that should 
be considered when interpreting and using the 
maps for health planning. First, the data sources 
used are national databases, which may present 
time lags when compared with data produced 
locally, which in many contexts are more de-
tailed and up to date. Thus, the maps presented 
constitute a reference for municipal planning, 
but do not replace analyses and reports based on 
information produced directly by health teams.

In addition, although the tool is made avail-
able in an open and replicable format, its adap-
tation and customization at the local level may 
require basic knowledge of software develop-
ment and programming, which may represent a 
barrier for some municipalities. This limitation 
is partially mitigated by licensing the solution as 
free software and by the use of open data, which 
reduces barriers to adoption, adaptation, and 
customization according to local needs.

Regarding territorial representation, the 
methodological choice to use census tracts from 
the Brazilian Institute of Geography and Statis-
tics (IBGE) stems from their nationwide cover-
age, standardization, and comparability across 
municipalities, enabling integrated analyses on 
a national scale. Even so, a limitation is recog-
nized in the absence of maps aggregated by offi-
cially established neighborhoods, as defined by 
municipal governments through the grouping 
of census tracts, which may restrict appropria-
tion of the tool in contexts where this adminis-
trative unit is central to local planning.

Likewise, the tool does not include visual-
izations by micro-area, a fundamental unit in 
the PHC work process, especially for Family 
Health teams and Community Health Workers. 
Micro-area boundaries may not coincide with 
census tracts and are subject to frequent redefi-
nition at the municipal level, which constitutes 
a limitation inherent to the use of standardized 
territorial databases on a national scale. Howev-
er, because this is a solution based on free soft-
ware and open methods, interested municipali-
ties may adjust territorial layers and incorporate 
their own boundaries, such as micro-areas and 
other local administrative units, according to 
their specific planning and management needs.

Final considerations

The interactive Map of PHC Basic Health Units 
makes it possible to visualize, through a dynam-
ic dashboard, the territorial distribution of pri-
mary care services, considering demographic 
data, team-based coverage, and detailed infor-
mation by health macro-region and state. In 
addition, it may help expand the engagement 
of users, health professionals, researchers, and 
managers in exploring data on health services 
and territorial coverage, thereby promoting 
greater transparency and democratization of ac-
cess to information.

It is essential to improve information 
throughout data collection, processing, and 
dissemination at all government levels in order 
to obtain a reliable and accurate picture repre-
senting the entire Brazilian territory. The inter-
active tool is a dynamic instrument that may 
undergo continuous updates and the addition 
of new functionalities by the Ministry of Health. 
It should be emphasized that the platform itself 
provides space for any interested person to sub-
mit proposals and contributions for improving 
the tool.

Incorporating the tool into the routine work 
process at all health management levels may be-
come a valuable strategy in the coming years. As 
a powerful instrument for visualizing territories 
and the services offered, it improves territorial 
analysis and the organization of PHC teams, as 
well as supports decision-making and health 
planning in public management, grounded in 
the universal, comprehensive, and equitable 
context that guides the SUS. It also corroborates 
the importance of data interoperability and the 
power of the SUS digital transformation with 
the expanded RNDS.

The consolidation of a free-access tool de-
veloped entirely within the public sector, such 
as the Map of PHC Units, reveals the Brazilian 
State’s capacity to conceive innovative, acces-
sible technological solutions committed to the 
collective interest. This initiative values the 
strategic use of public data, reaffirms the role of 
the SUS as a driver of equity and transparency, 
and strengthens the Ministry of Health’s com-
mitment to a Digital Health agenda guided by 
open, public technologies aimed at promoting 
social well-being.
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