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ABSTRACT This study aimed to describe the application of an innovative methodology to measure phy-
sician retention rates in Brazil’s health regions from 2009 to 2024. Using microdata from the National
Registry of Health Establishments - Professionals (CNES-PF), annual cohorts were constructed and
analyzed through churn, survival, and cohort analysis techniques, based on unique encrypted identifiers.
Retention was measured by the continuity of physicians working in the same health regions over time.
Results showed a national median retention rate of 51%, with higher values in the South and Southeast
regions and lower rates in the North and Northeast. The Federal District had the highest retention
(80.4%), while Maranhio had the lowest (36.5%). Intra- and interstate inequalities were identified, with
state capitals showing higher retention levels. A strong positive correlation between retention and the
physician-to-population ratio (r = 0.748; p < 0.01) suggests a direct impact on healthcare coverage. This
study addresses a gap in the literature by offering a replicable method for nationwide analysis of medical
workforce retention, contributing to strategic healthcare planning within the Unified Health System
(SUS) and informing public policies aimed at strengthening professional retention in vulnerable areas.

KEYWORDS Health workforce. Employee turnover. Health planning.

RESUMO Este estudo objetivou descrever a aplicagdo de uma metodologia inovadora para mensuragdo
da taxa de reten¢do de médicos nas regibes de saiide do Brasil entre 2009 e 2024. A partir dos microdados
do Cadastro Nacional de Estabelecimentos de Saiide - Profissionais, foram construidas coortes anuais e
empregadas técnicas de andlise de churn, sobrevivéncia e coorte, com base em identificadores tinicos cripto-
grafados. A retencdo foi calculada pela permanéncia dos profissionais nas mesmas regibes ao longo do tempo.
Os resultados revelaram uma taxa mediana nacional de retengdo de 51%, com maiores valores nas regiées
Sul e Sudeste e menores nas regides Norte e Nordeste. O Distrito Federal apresentou a maior taxa (80,4%)
enquanto o Maranhdo teve a menor (36,5%). Foram identificadas desigualdades intra e interestaduais, com
capitais estaduais apresentando maior retengdo. A correlagdo positiva entre a retengdo e a densidade médica
por 1.000 habitantes (r = 0,748; p < 0,01) sugere impacto direto na cobertura assistencial. Este estudo pre-
enche uma lacuna na literatura ao oferecer um método replicdvel para andlise nacional da reteng¢do médica,
contribuindo para o planejamento estratégico da forca de trabalho em satide no Sistema Unico de Satide e
subsidiando politicas publicas voltadas a fixa¢do de profissionais em dreas vulnerdveis.
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Introduction

Brazil is a country of continental scale, marked
by demographic, socioeconomic, and epide-
miological disparities that influence the cov-
erage of health services!'. A skilled workforce
is essential for any health system?, yet its
spatial distribution is uneven. The South and
Southeast regions, along with major urban
centers, have the highest densities of health
professionals per capita compared to other
regions of the country3-6.

Various strategies have been implemented
to address shortages in regions with lower
densities of health professionals. However,
research indicates that simply increasing the
number of professionals may have a limited
impact on establishing a robust Healthcare
Workforce (HWF) in more remote and vul-
nerable areas. Initiatives such as establish-
ing higher education programs within these
territories, providing financial incentives,
and implementing return of service require-
ments can temporarily expand the supply
of professionals?2. Nevertheless, building a
sustainable HWF depends on addressing a
critical, often overlooked factor: the reten-
tion of physicians®.

Retention of the healthcare workforce is
defined as the continued presence of specific
groups of professionals in the same locality
over time'0, It is essential to acknowledge
that absolute retention of health profes-
sionals is unrealistic, as their exit from the
workforce can occur through various path-
ways, including migration, career changes,
disability, death, or retirement®. However,
concern arises when turnover in a given ter-
ritory is high. This situation contributes to
the persistence or expansion of geographic
areas with low retention and low densities
of professionals per capita.

To measure retention, the concept of
churn can be employed, which corresponds
to terms such as turnover, discontinuity,
or disengagement within a given service.
In healthcare, studies have examined the
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impact of churn on the treatment of patients
living with HIV™. In the field of human re-
sources, churn is used to quantify staff turn-
over within organizations™. Accordingly,
regions with high churn exhibit low reten-
tion, and vice versa.

Studies on physician retention in Brazil
have aimed to investigate the factors as-
sociated with this phenomenon. However,
most of these studies focus on theoretical
discussions or qualitative data'3'4. To date,
no comprehensive quantitative analysis has
been conducted to assess the retention of
health professionals in Brazil, although
some initiatives have sought to measure
retention and related phenomena, such as
the circularity of the medical workforce'.
Yet, these initiatives are limited to a small
number of municipalities or regions, which
inhibit a full assessment and the develop-
ment of public policies to enhance health
professional retention, particularly in more
vulnerable areas®.

Although it is recognized that Brazil has
substantial areas with physician shortages
and that retention is a key factor in HWF
planning, gaps remain due to the lack of
studies providing a comprehensive national
assessment of retention capacity across dif-
ferent geographic areas. The absence of such
a diagnostic assessment is one of the factors
hindering the development of sustain-
able healthcare with strategic, long-term
guidance’'®, limiting the implementation
of human resource strategies aimed at ex-
panding universal health coverage in various
regions of the country. Thus, the research
question of this study was: ‘What is the
outlook of physician retention in Brazil?’.
To address this question, the study aimed
to describe the application of a methodol-
ogy for measuring physician retention rates
across Brazil’s health regions. The study’s
methodology is innovative in terms of data
processing, analysis, and interpretation,
and it can be applied to other professional
categories and localities in future research.



Material and methods

A descriptive study of physician retention
rates across Brazil’s health regions from
2009 to 2024.

The study followed a retrospective lon-
gitudinal design, using secondary data
from the administrative records of the
National Registry of Health Establishment
- Professionals (CNES-PF), which allowed
for the tracking of annual cohorts of physi-
cians throughout the country. For the analy-
sis, only professionals with an encrypted
Individual Taxpayer Registry (CPF) listed in
the public database and actively employed
in January of each year were included, a
criterion that enables longitudinal follow-up
of individuals over time.

Cases with missing or inconsistent iden-
tifiers were excluded, as were short-term
employment links (less than 12 months),
since these prevent accurate measurement
of retention. Modeling and calculations
were performed using automated algorithms
developed in Python, with Structured
Query Language (SQL) employed for data
manipulation, ensuring transparency and
replication. It should be noted, however,
that the analysis depends on the accuracy
and timeliness of CNES-PF records and is
limited by the non-inclusion of employment
links exclusively in the private sector.

Healthcare professional data

Retention was measured using microdata from
CNES-PF7. The microdata were obtained from
the public access servers of the Information
Technology Department of the Unified Health
System (DataSUS) and imported into a rela-
tional database. Data on all physicians across
Brazil’s 5,570 municipalities were accessed
over 15 years (2009-2024), with January of
each year serving as the reference month. The
unit of aggregation for this study was Brazil’s
health regions (n = 450), resulting in 6,750
units of analysis.
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The following CNES-PF variables were
extracted: (i) month/year of record; (ii)
municipality code of the physician’s em-
ployment link; (iii) Brazilian occupation
code; and (iv) encrypted key of the physi-
cian’s Individual Taxpayer Registry (CPF),
available in the public DataSUS database,
which enabled tracking of professional
employment links throughout the cohort.
The use of this last variable is consistent
with recommendations in the literature,
which emphasize the need for an approach
in which each professional has a unique ID,
allowing for monitoring of mobility and
changes in employment status®.

Calculation of the healthcare
retention rate

The calculation of retention rates drew on
established analytical approaches, includ-
ing churn analysis'?, survival analysis’®,
and cohort analysis™. At the core of the
method was the construction of a triangular
matrix (graph 1), where each row refers to a
cohort—representing the year in which the
professional first began working in health
facilities within a given health region—and
the columns capture the passage of time in
12-month intervals. Based on this structure,
we developed an algorithm that proceeds
through the following steps:

i. Assign each health professional to the
year in which they began working in that
health region. This step associates the pro-
fessional with a specific cohort (year). The
literature recommends using cohort-based
approaches to evaluate workforce reten-
tion®. As an illustration, graph 1A presents
the health region of Médio Paraiba, Rio de
Janeiro, which recorded 280 physicians
entering the 2009 cohort.

ii. Track the presence of the profes-
sional in subsequent years: continuing
the previous example in graph 1A, the
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280 physicians in the 2009 cohort were
followed over time. After 12 months, 233
physicians (83.2%) remained in the region.
After 24 months, 202 physicians (72.1%)
from the 2009 cohort were still in the
health region. By the end of 180 months,
137 physicians (48.9%) were still working
in the same health region.

iii. Analyze the remaining cohorts: the
third step involved repeating the pro-
cedure for all cohorts within the health
region, as shown in Figure 1B. For example,
in the 2010 cohort, 204 physicians were
registered at the health region. After 12

months, 160 physicians (78.4%) remained
there, and after 168 months, 109 (53.4%)
were still present. Graph 1C shows the
same results in relative terms.

iv. Graph 1D presents the results in relative
terms as a line graph. It shows that, on
average, cohort retention drops to around
60% after 24 months and then remains
relatively stable over time.

v. By applying iterative structures, steps
i-iv can be automated for all health regions
in Brazil.

Graph 1. Evolution of physician retention by entry cohort in the Médio Paraiba health region (RJ), 2009-2024
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The retention rate for each cohort was cal-
culated based on the number of professionals
who remained in the respective health region
relative to the number of entrants/profession-
als in the cohort’s baseline year, multiplied
by 100. An average retention rate was then
calculated for each health region. This was
estimated as the arithmetic mean of the tri-
angular matrix representing the individual
retention rates of all cohorts, as illustrated
in graph 1.

Data analysis

Data analysis was conducted using multiple
technologies. Public CNES microdata were

accessed directly from DataSUS and im-
ported into a data infrastructure. Data load
was performed using SQL, and the algorithm
implementing the calculations described in the
previous subsection was developed in Python.
Python was also used to generate graphics,
while the map was created using ArcGIS. In
addition, a Pearson?° correlation coefficient
analysis was conducted to examine the rela-
tionship between the average retention rate
and the number of physicians per 1,000 inhab-
itants, using the Federal Units as the unit of
analysis. Data on the physician-to-population
ratio were obtained from the 2023 Medical
Demographics database®.
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Results

The median physician retention rate across
Brazil’s health regions between 2009 and 2024
was 51%. The results revealed disparities in
retention rates among regions. The South,

Southeast, and Central-West regions had the
highest median retention rates (58.3%, 55.1%,
and 49.8%, respectively), while the Northeast
and North regions showed the lowest rates
(40.8% and 44.2%, respectively) (graph 2).

Graph 2. Distribution of physician retention rates by region
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Source: Own elaboration.

Differences in average retention rates were
observed across the federal units. All states in
the South and Southeast regions had reten-
tion rates above the national median, while
all units in the Northeast fell below it. Even
in units with high overall retention, such as
Sao Paulo and Rio Grande do Sul, there were
outlier health regions with notably low reten-
tion rates, including Alto Capivari-SP (28.7%),
Bons Ventos-RS (40.1%), and Belas Praias-RS
(41.7%). In the North, only Rondénia exceeded
the national median, while in the Central-West,
this was the case for the Federal District and
Mato Grosso do Sul. The highest retention rate
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was observed in the Federal District (80.4%)
in the Central-West region, and the lowest in
Maranhio (36.5%) in the Northeast (graph
3). It is worth mentioning, however, that the
Federal District is somewhat atypical due to
its political-administrative structure—with
administrative regions (cidades satélites) that
are generally not associated with an IBGE mu-
nicipality code, preventing a fully regionalized
analysis—as well as its small geographic size
with nearby localities. Excluding the Federal
District, the highest retention rate was ob-
served in Rio de Janeiro (62.8%).
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Graph 3. Distribution of physician retention rates in Brazil's health regions by Federal Unit
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Retention rates across health regions vary
considerably, with some exceptions, such as the
states of Mato Grosso do Sul and Sergipe. The
distribution of retention rates by health region
shows that the lowest rates are concentrated
in the North and Northeast, while the highest
rates are found in the South and Southeast. A
notable feature in graph 3 is the presence of
outliers in the North and Northeast, which

generally correspond to health regions that
include state capitals, as illustrated in graph 4.

Graph 5 shows the relationship between
retention rates by federal unit and the
number of physicians per 1,000 inhabit-
ants. A positive and significant correlation
was observed between these two variables
(r = 0.748; p < 0.01).
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Graph 4. Average physician retention rate by health region, 2009-2024
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Graph 5. Correlation between the ratio of physicians per 1,000 inhabitants and retention rate

Scatterplot
4.0

351

3.01

2.51

2.0

Ratio of physicians per 1,000 inhabitants

1.5

1.0 r=20.75,p < 0.05

0.51

R 0.3 0.4 0.5 0.6 0.7 0.8

Retention

Source: Own elaboration.

SAUDE DEBATE | RIO DE JANEIRO, V. 49, N. Especial 1, 69797, AGO 2025



Discussion

This study found that physician retention rates
across Brazil’s health regions was, in average,
just above 50%, indicating that more than half
of physicians remain in the same locations over
the long term. Marked regional disparities
were identified: the more developed South and
Southeast regions showed the highest median
retention rates, while the North and Northeast
regions recorded the lowest. Differences were
also observed both between and within states,
with higher values found in health regions that
include state capitals.

Federal Units with lower retention rates
also exhibited the lowest ratios of physicians
per 1,000 inhabitants. According to the 2023
Medical Demographics, the Federal District
had the highest physician-to-population ratio
(5.53 physicians per 1,000 inhabitants). In
contrast, the states of Para (1.18), Maranhio
(1.22), and Amazonas (1.36) recorded the
lowest ratios®. These three states also showed
the lowest retention rates in their respective
regions, highlighting the impact of limited
retention on the availability of physicians.

The retention rate proposed in this study
emerges as a strategic indicator for monitoring
the effectiveness of public policies aimed at
recruiting and retaining physicians, such as
the Programa Mais Médicos (More Doctors
Program, PMM) and Programa de Valorizacio
do Profissional da Atencéo Basica (Program
to Value Primary Healthcare Professionals,
PROVAB). Both initiatives sought to expand
healthcare coverage in vulnerable areas but
faced challenges in ensuring the long-term
presence of physicians in their assigned loca-
tions. Recent studies have shown that insta-
bility in the medical workforce undermines
continuity of care and the resilience of health
services, with negative effects on sensitive
health indicators such as infant mortality and
vaccination coverage?'.

The methodology adopted was grounded
in cohort analysis and the concept of churn,
which enables the assessment of not only

Regional inequalities and low physician retention in Brazil: Evidence from 15 years of cohort analysis

physician entry into the workforce but, more
importantly, their longitudinal retention. This
approach provides a more accurate view of the
tangible effects of healthcare policies across
territories. It aligns with the need for more
robust tools to support decision-making in
workforce management, particularly in light
of the persistent regional disparities observed
in the distribution and productivity of physi-
cians?2. Therefore, by estimating retention
as a continuous and geographically based
measure, this study offers valuable evidence to
strengthen national governance of healthcare.
Workforce retention poses a challenge for
many countries, especially in rural and remote
areas, and is a complex issue influenced by
numerous factors beyond just financial incen-
tives 25, Inequitable distribution of physicians
in Brazil stems largely from their preference to
settle in state capitals and metropolitan areas,
which are economically more developed. In
addition to offering better professional and
educational opportunities, these locations
provide other important advantages, such as
leisure options and services for physicians and
their families. As aresult, less advantaged and/
or remote areas tend to face greater challenges
in attracting and retaining physicians26:27,
This study aimed to describe physician re-
tention across Brazil, without intending to test
association models. Nevertheless, based on the
findings of this research and previous studies
on workforce retention and distribution, it is
possible to formulate hypotheses that help
interpret the results of this investigation. The
findings suggest that these phenomena may
be influenced by factors operating at multiple
levels, including characteristics of the local
context (e.g., socioeconomic conditions, vio-
lence), system-level conditions (such as health
and education), organizational environments,
and individual motivations—areas that merit
further investigation in future studies?3:27-29,
Previous studies have shown that the distri-
bution of physicians in Brazil is positively as-
sociated with the Human Development Index
(HDI) and Gross Domestic Product (GDP)3°.
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The findings of this study are consistent with
such a conclusion. The highest retention rates
were observed in states with the highest HDI
values in the country: the Federal District
(0.814), Sdo Paulo (0.806), and Santa Catarina
(0.792). Conversely, states with the lowest
average retention rates also have the lowest
HDI values, including Maranhio (0.676),
Alagoas (0.684), and Amapa (0.688)3'. When
examining other local context characteris-
tics, such as violence (measured by the rate
of intentional violent deaths)32 and economic
factors (measured by GDP per capita)33, cor-
relations with retention can also be observed.

Working conditions may also contribute to
retention in a given location. These include
issues related to remuneration, type of em-
ployment contract, workload??34:35 as well as
the infrastructure of health services, and the
availability of diagnostic tests, medications,
and equipment?7%36,

A previous study examined the spatial
distribution of mammography equipment in
Brazil and identified significant imbalances.
Approximately 21% of municipalities lack full
coverage for mammography services, even
when considering locations within a 60 km
radius. These municipalities are primarily
located in the states of Maranhio, Bahia, and
Piaui. In addition, in Mato Grosso, munici-
palities with these coverage gaps account for
roughly 74% of the state37.

Education is also an important predictor of
physician retention3¢37 and can take various
forms. Expanding the selection of students from
socioeconomically disadvantaged backgrounds
has been identified as an effective retention
strategy, as individuals from these contexts
are more likely to work#! and remain in remote
locations?%2931-43_ There is also evidence that
completing part of one’s training in rural or
remote regions—whether during undergradu-
ate studies or residency—can influence phy-
sician retention3%4244, Finally, opportunities
for continuing education are a key factor in
supporting the ongoing professional develop-
ment and retention of practicing physicians3é.
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According to the 2023 Medical
Demographics, Brazil has experienced a con-
siderable increase in medical school seats and
programs, particularly driven by the expansion
of private institutions in the interior regions
of the states. The Southeast region contin-
ues to hold a substantial share of these seats
(43.8%), followed by the Northeast (25%).
Approximately 70% of medical residency
programs are concentrated in the Southeast
and South regions. Moreover, 69.2% of resi-
dent physicians are located in state capitals or
metropolitan areas. In a primary survey, just
over half of the residents reported an inter-
est in remaining in the location where they
are completing their residency®. Following
the logic outlined above, the concentration of
undergraduate and residency programs in the
South, Southeast, and capital regions may help
explain the historical inequalities in physician
distribution3° and the low retention observed
in the North, Northeast, and Central-West
regions. Of particular concern is the Northeast:
despite having a relatively high number of
medical school seats, retention remains low,
highlighting the need for further studies on
graduates from this region.

There are also numerous other factors, at
both the individual and organizational levels,
that influence professional retention. These
include management styles, incentives, career
structure, salary scales, recruitment practices,
employment flexibility, opportunities for pro-
fessional growth, workload, opportunities for
spouses and children, and type of employment
contract, among others23:25:2%,29,34,36,45,46

The findings of this study indicate that the
highest retention rates are concentrated in
health regions that include state capitals and
large urban centers, where the availability
of medium- and high-complexity services is
greater. This pattern suggests adherence to
a hospital-centered model of healthcare, in
which medical practice tends toward spe-
cialization and concentration at secondary
and tertiary levels of health care#’. The pre-
dominance of employment in hospital and



specialized outpatient facilities reinforces
this interpretation. Primary care, especially
in the most vulnerable regions, continues to
exhibit lower retention rates, reflecting his-
torical challenges in workforce placement
at this level of health care?’, despite efforts
through programs such as PROVAB and PMM.
Incorporating variables that capture the type
of practice setting and level of care could
enrich future analyses, supporting more in-
tegrated and effective healthcare planning38:3°,

This scenario also highlights that the
unequal distribution of higher-complexity
health equipment serves as an important de-
terminant of physician retention, attracting
professionals who seek appropriate conditions
for practicing clinical and surgical specialties.
However, this influence varies across regions.
The study showed that the South and Southeast
regions exhibit the highest retention rates,
largely associated with the greater presence of
training centers, referral hospitals, and well-
structured healthcare networks. By contrast,
the North and Northeast—where primary care
plays amore central role in service delivery—
experience lower retention rates, indicating
that professionals in primary care specialties
face greater turnover, especially in locations
far from major urban centers.

Additionally, the analysis by health region
revealed pronounced disparities even within
states, with higher retention observed in
metropolitan areas and state capitals, while
inland regions—particularly those in the Legal
Amazon and the semi-arid Northeast—con-
tinue to face critical challenges in retain-
ing physicians. This reinforces the need to
better understand the dynamics specific to
each medical specialty and how they relate
to the regional organization of healthcare
services, providing valuable insights for the
design of more tailored workforce allocation
policies?#8-50,

Between 2009 and 2024, several public
policies were implemented with this goal,
most notably the PROVAB and the PMM, both
focused on strengthening primary care and
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assigning physicians to underserved areas.
These initiatives combined financial, educa-
tional, and regulatory strategies, including the
expansion of undergraduate and residency
training opportunities in priority regions?é.
The relaunch of the PMM in 2023 further
reinforced this agenda by introducing new
criteria for selection and retention?®,

Even so, the findings of this study indicate
that the regions with the highest retention
rates remain those with greater hospital in-
frastructure density and more developed care
networks. This suggests that, while physician
supply policies have had meaningful impacts,
they have not yet been sufficient to structurally
change the underlying pattern of workforce
concentration. The proposed methodology
enables the longitudinal monitoring of such
effects and can support the redesign of more
integrated strategies.

This approach becomes even more relevant
when viewed in light of the physician supply
policies implemented during the study period,
such as the Programa Mais Médicos (PMM),
launched in 2013, and Médicos pelo Brasil
(Doctors for Brazil), introduced in 2019. Both
initiatives sought to address the shortage of
physicians in underserved regions; however,
they have lacked systematic and objective
mechanisms to monitor whether profession-
als remain in their assigned locations over
time. The methodology proposed in this study
helps fill this gap by providing a robust and
replicable metric that allows for an evidence-
based assessment of physicians’ long-term
retention after their initial placement.

This study offers several key contribu-
tions. First, it enables the identification of
regions with the highest and lowest physician
retention rates, thereby supporting targeted
public policy interventions in areas with lower
retention. The findings also highlight a per-
sistent issue: the unequal distribution of phy-
sicians in Brazil remains a chronic challenge.
Regions with the lowest physician density are
also those with the lowest retention rates.
Consequently, policies focused solely on
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increasing workforce supply may have limited
effectiveness if these regions are unable to retain
professionals over time. From a methodological
perspective, this research contributes by propos-
ingasystematic approach to measuring physician
retention—a critical phenomenon for planning,
sizing, and managing healthcare. The method
was implemented using data science techniques
applied to open microdata. Although the analyses
presented here focus on physicians, the codes and
datasets are publicly available through DataSUS
servers, enabling other researchers to replicate
or adapt the approach for different professional
categories and levels of disaggregation.

This study has certain limitations. Although
the proposed method allows for analyses cov-
ering the entire Brazilian territory, it depends
on the quality and completeness of the avail-
able data. Delays in the inclusion or removal
of professionals in the CNES-PF database
may lead to under- or overestimation of re-
tention rates. Moreover, CNES-PF does not
provide comprehensive records of profession-
als working exclusively in the supplemental
health care sector, which represents another
limitation. Nevertheless, CNES-PF remains
a widely used and reliable source among re-
searchers, and the results presented here are
consistent with the workforce imbalances
identified in previous studies.

Final considerations

Physician retention across Brazil’s health
regions is a multifaceted phenomenon shaped
by contextual, institutional, and individual
determinants. This study applied an innova-
tive and replicable methodology—grounded in
cohort analysis and data science techniques—
to measure the longitudinal retention of physi-
cians across different regions of the country
over a 15-year period. The findings revealed
marked regional disparities and structural
patterns of workforce concentration in areas
with greater infrastructure density and higher
levels of service complexity.
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The analysis presented in this study directly
engages with the design and evaluation of
public programs and policies implemented
since 2013—such as Programa Mais Médicos
(PMM), Programa de Valorizacio do
Profissional da Atencéo Basica (PROVAB),
and, more recently, Médicos pelo Brasil—all
aimed at reducing turnover and strengthening
physician retention in underserved areas. The
proposed methodological approach offers an
objective, longitudinal tool to monitor the
effects of such policies, addressing the limi-
tations of evaluations based solely on initial
workforce allocation indicators.

Although the scope of this study was de-
scriptive, the findings suggest that the impact
of workforce allocation policies has been
limited in shifting the pattern of physician
retention in historically underserved regions.
This highlights the need for more integrated
policies that go beyond allocation to address
working conditions, continuing education,
stable employment arrangements, and ad-
equate care service infrastructure. Future
analyses incorporating variables related to the
level of care (primary, hospital, or specialized)
and employment arrangements could provide
a deeper understanding of the mechanisms
driving physician retention.

Moreover, the approach adopted in this
study provides valuable insights to inform
medium- and long-term strategies for both
researchers and policymakers, highlight-
ing promising directions for strengthening
healthcare governance in Brazil. Applying
this methodology in synergy with existing
national policy frameworks and mechanisms
may enhance the effectiveness of ongoing
initiatives and foster greater equity in the
distribution of health professionals across
the country.
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