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Abstract

This study aimed to analyse a wide range of related health problems that respond favourably to efficient primary care treatment among adults.
We evaluate the direct impact of the Family Health Strategy (ESF) in Brazil on mortality of adults aged 25-64 years related to conditions for which
access to effective primary care can reduce the likelihood of more severe outcomes. Additionally, we discuss heterogeneous effects associated
with different intensities of the programme. To address these issues, we estimated a model with variation at the municipal level of the ESF
expansion, including municipal-fixed effects, municipal specific trends and yearfixed effects. Our results show that a higher intensity of ESF
is associated with reduced mortality by all conditions sensitive to primary care and for some diseases, especially after some years: avoidable
conditions, asthma, heart failure, cerebrovascular diseases and gastrointestinal ulcer, infectious gastroenteritis and complications, diseases of
the lower airways, hypertension and diabetes. As a public policy view, these results help understand how a nationwide primary care strategy
can help mitigate mortality and emphasize the role of having sufficient health teams to attend to the population.

Keywords: Family Health Strategy (ESF), adult mortality, datasus database, impact evaluation

universal preventive and curative care’ (Paim et al., 2011, pp.
1778).

The Family Health Program launched in December 1993,
later called the Family Health Strategy (ESF), has progres-
sively become the Brazilian nationwide initiative of primary
care (Pinto and Giovanella, 2018). Essentially, the pro-
gramme provides primary care for defined populations and
is organized by geographic region by deploying interdisci-
plinary and multi-professional health care teams—composed
of a physician, a nurse, a nurse assistant and four to six
community health workers (Macinko and Harris, 2015).

The programme is federal, and accreditation of the ESF
requires that municipal managers submit a proposal with
details on the area and population to be covered, mini-
mum actions to be developed, number and process of hir-
ing teams, matching funds from the municipality, etc, to

Key messages

e Long-term effects of the Family Health Strategy on adults
remain largely unexplored.

e \We investigated adult mortality from conditions sensitive to
primary care.

e Thirteen years of exposure to the programme is associated
with 30.2% reduction in mortality.

e High-intensity exposure is associated with larger decreases
in mortality over time.

Introduction

Evidence indicates that the adoption of universal health cov-
erage (UHC) produces positive results for the health of the
population (Moreno-Serra and Smith, 2012; 2015). Addi-
tionally, UHC was adopted as one of the new Sustainable
Development Goals and started to be incorporated as a
health reform goal in several countries (Wagstaff and Neelsen,
2020). The 1988 Brazilian Constitution created the Unified
Health System (SUS), which ‘aims to provide comprehensive,

be approved by several agencies from all three levels of
government (municipal, state and federal). After approval,
the municipality starts to receive resources in proportion to
the number of deployed teams. The number of accredited
teams is established in the proposal. The teams are regis-
tered by each municipal health manager in the registration
system (SIAB) defined by the Ministry of Health for this
purpose. The deployed teams are those for which the
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municipality will actually receive the federal financial incen-
tive. At this step, the Ministry of Health proceeds an
analysis to evaluate if the teams comply with the rules
of the programme, for example if there is any inconsis-
tency or duplicity of professionals in the composition of the
team.

The impact of ESF on several dimensions has been evalu-
ated by a growing number of studies published by national
and international journals. Macinko and Mendonca (2018)
thus provide a summary of the literature regarding the impacts
of ESE considering the concepts of access, financial protec-
tion, quality of services, system efficiency, health impact and
equity. On the outputs that emerge from ESF, there is specific
evidence for tuberculosis mortality (de Souza et al., 2018),
hospitalization for diabetes mellitus (Arruda et al., 2018) and
due to heart failure and stroke (Cavalcante et al., 2018),
financial protection (Barros and Bertoldi, 2008), medicine
access (Bertoldi et al., 2009; Macinko and Lima Costa, 2012)
and prenatal care (Andrade et al., 2017). Some of the most
important results include the contribution to reducing infant
mortality (Moreno-Serra, 2005; Macinko et al., 2006; 2007,
Aquino et al., 2009; Rasella et al., 2010; Bastos et al., 2017).
More recently, Love-Koh et al. (2021) conclude that the
impacts on inequality are small and uncertain, although the
programme appears to be cost-effective.

However, to the best of our knowledge, no studies have
analysed the long-term association of ESF with a wide range
of related health problems that respond favourably to efficient
primary care treatment among adults. Generally, published
articles focused on a single health problem (e.g. hyperten-
sion or diabetes). This type of analysis is also relevant, but
a broader one allows a more accurate assessment of the
overall programme, favouring cost-effectiveness analyses, for
example.

Conversely, the change in the Brazilian and other devel-
oping countries’ demographic profile due to the ageing of
the population raises the question about the association of
the Family Health Program with other dimensions, such as
non-communicable diseases. As mentioned by Rasella ez al.
(2014), citing documents of the Ministry of Health: ‘In
Brazil, the Ministry of Health has designated the Family
Health Program (PSF), the main primary health care pro-
gramme of the country, as the leading initiative in the national
strategy for reduction of cardiovascular disease and other
diseases’.

The main purpose of this study is to evaluate the asso-
ciation of long-term exposure of ESF with mortality related
to diseases/conditions for which access to effective primary
care can reduce the likelihood of more severe outcomes fol-
lowing Alfradique et al. (2009). The analysis focuses on
individuals aged 25-64. Thus, the variable analysed here
is adult mortality from preventable causes by primary care.
In addition, we discuss a topic rarely addressed in the lit-
erature, i.e. the heterogeneous effects related to different
intensities of the programme. The ESF’s supply can be mea-
sured by the population per deployed team (accredited and
registered) ratio. According to Andrade et al. (2018), the
programme’s coverage is related to several factors such as:
population size and municipality density, coverage of pri-
vate health insurance, level of economic development, among
others.
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Methods
Data

The mortality data were collected for each municipality over
1998-2018, obtained from the Mortality Information System
(SIM)—a DATASUS (SUS Information Systems Department)
database. The basic cause of death is coded using the Interna-
tional Classification of Diseases (ICD-10) depending on what
was stated by the certifying physician on the death certificate.
The list consists of 19 groups of diagnoses among adults, fol-
lowing Alfradique et al. (2009), as shown in Supplementary
Appendix B.

The Family Health Program coverage source reports
monthly the number of deployed programme teams (Brasil,
2020a). There is also a variable that estimates the pro-
gramme’s coverage by assuming that each team covers 3450
people. Although some papers employ this variable as ESF
coverage (Silva and Powell-Jackson, 2017; Cavalcante et al.,
2018), there are two potential problems with this measure:
firstly, nothing guarantees that each team will be effectively
serving 3450 families; secondly, even if each team is able to
take care of 3450 individuals, the level of care will certainly be
different for a municipality with 3450 inhabitants and another
with fewer than that. By 2016, 626 municipalities had 3450
or fewer residents, while 109 had fewer than 2000.

As a control variable, we include the ‘Mais Médicos’ (MM)
coverage. MM is a federal programme created in 2012, whose
goal was to fill the shortage of physicians in the Brazilian
remote areas and poor municipalities—some MM physicians
were also deployed to ESE. The variable was defined as the
number of physicians per capita in this programme not allo-
cated to the ESF in each municipality. There is evidence that
MM was associated with a modest reduction in mortality
amenable to health care (Hone and Powell-Jackson et al.,
2020). Formally, the coincidence period of the two pro-
grammes could generate an overestimation of the ESF effects
since part of the programme’s physicians were allocated to
ESF teams. On the other hand, there is also evidence of
a ‘large-scale substitution of existing primary care doctors’
(Hone and Powell-Jackson et al., 2020). We also performed
two exercises to assess the sensitivity of our results to changes
in the definition of MM coverage (one defined as the total
number of physicians per capita in this programme and the
second without the MM-related variable). The goal is to
analyse the effect of different forms of disentangling both
programmes.

Bolsa Familia Coverage was defined as the annual total
value transferred by the Bolsa Familia programme to residents
of each municipality in per capita values (available at Brasil,
2020f).

Municipal gross domestic product (GDP) data are available
on the Brazilian Institute of Geography and Statistics—IBGE
website (IBGE, 2020) in the folder ‘PIB municipal’, and pop-
ulation was obtained on the Datasus website (Brasil, 2020¢)
as Population Estimates from 1992 to 2018 used by the Fed-
eral Audit Court to determine the shares of the Municipal
Participation Fund.

The inclusion of municipal tax revenue among the con-
trols aims at incorporating institutional aspects related to the
quality of municipalities’ management that have varied over
time and would be correlated with the collection of municipal
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taxes. The variable is defined as per capita values. Tax on
urban property and land, tax on services of any kind and
tax on the transfer of real estate and related rights are the
three municipal taxes in Brazil. Each annual database from
1998 to 2012 is available at Brasil (2020b). For the values
from 2013 onwards, we can obtain information from Brasil
(2020c).

The supply of SUS hospital beds per municipality from
1998 to 2004, also defined as per capita values, was acquired
through Information Access Law. It is also available on the
Datasus webpage from 2005 onwards (Brasil, 2020d).

Empirical strategy

Extending the previous works that consider the programme
has lagged effects on mortality (Macinko et al., 2006; Rocha
and Soares, 2010; Bhalotra et al., 2019), this is also an
observational study. Our empirical strategy relies on a lon-
gitudinal analysis that allows heterogeneous effects according
to a programme’s length of exposure. This framework takes
into account that ESF started at specific times across regional
localities in Brazil, and each municipality is submitted to a
particular time of exposure into the programme. Formally,
the first specification is as follows:

J
Mortalityms =a + Z B - ESF exposure),
=1

+9 Xt +Om+ pimp + 7 +me (1)

where Mortality,,; denotes the mortality rate (according to
the classification of preventable conditions) for municipal-
ity m in year t, ESF exposure),, is a binary indicator equal
to one when the municipality has j years into the ESE. The
matrix X, includes the collection of municipal explanatory
variables, ¢, represents the municipal fixed effect, p.; the
municipal-specific trends, 7; the fixed effect of the year, &,
the idiosyncratic error and «, 3, v are a set of parameters.
All models are linear regressions absorbing multiple levels of
fixed effects and estimations are also weighted by municipal
population, and robust standard errors are computed using
clusters defined by municipalities.

Robustness analysis

A robustness exercise is accomplished to encompass the
potential occurrence of any previous systematic pattern in
the mortality rate. The specification below introduces binary
variables representative of the years previous the programme
availability in every Brazilian municipality:

K
Mortality,: =a+ Z By, - ESF pre — exposuref,,,t—k
k=1
] .
Z Bj - ESF exposure/m’, + - Xt + Om + pmz
j=1

+Tz+5m,t (2)
where ESF pre — exposurek,, designates a binary variable

equal to one in case municipality 7 in time ¢ is going to
implement the programme in k years.
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Heterogeneity analysis: intensity of the programme

Since the beginning of the programme, the Ministry of Health
has recommended that each Family Health Team serves up to
3450 people. To capture heterogeneous effects due to the dif-
ferent intensity of ESE, we investigate the exposure time below
and above this threshold for each Brazilian municipality:

L
Mortality,; =a + Z B; - ESF exposure to low intensityfn,t
=1

H
+ Z 0y, - ESF exposure to high intensityf’n,,
h=1
+ 5 Xt + @m + g + T+ Emy (3)

where ESF exposure to low intensityfn,t denotes a binary
variable equal to one on the occasion that municipal-
ity m in time ¢t has been covered to a low intensity of
the programme—so that each Family Health Team attends
more than 3450 people—for [ years. Similarly, the variable
ESF exposure to high intensityfn,t is binary, and it is 1 if a
municipality 72 in a year ¢ has been covered to a higher inten-
sity of the programme—so that each Family Health Team
attends fewer than 3450 people—for b years. Moreover, all
specifications include the same fixed effects as the first specifi-
cation: municipality, municipal trend, in addition to the year
one.

The ESF coverage intensity, as defined above, varies widely
across municipalities and over time, as indicated in the figures
in Supplementary Appendix A and columns ‘Time of Expo-
sure to the ESF’ and ‘ESF Coverage Measured by Available
Teams’ in Supplementary Appendix C.

In 2000, the municipal average exposure to the programme
was half a year, and there was a little over one team per
10 000 inhabitants. In 2018, the average exposure was over
16.5years, and there were almost 3.5 teams per 10000
inhabitants.

Results
Main results

The descriptive statistics of the analysed variables are pro-
vided in Supplementary Appendix C. The variable adult
mortality caused by all conditions sensitive to primary care
presents relative stability, with the average oscillating between
3.1 and 3.7 deaths per 10 000 inhabitants by year/city during
1998-2018. On the other hand, there is a clear upward trend
over the same period for the same indicator corresponding to
the following causes: diabetes, kidney and urinary tract infec-
tion, epilepsy, infection of the skin and subcutaneous tissue.
In the opposite direction, a downward trend, we have: avoid-
able conditions, cerebrovascular disease and heart failure. The
graphs are in the figures of Supplementary Appendix D.
Tables 1 and 2 present our findings regarding the years of
exposure to the ESF in every municipality. The main explana-
tory variables were binary variables that identified whether
a municipality was covered 1, 2,..., 20years into the ESE
In Table 1, the first column depicts the mortality rate due
to all conditions sensitive to primary care and the follow-
ing columns are divided by category: immunisable diseases;
avoidable conditions; infectious gastroenteritis and complica-
tions; anaemia; nutritional deficiencies; ear, nose and throat
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infections; bacterial pneumonia; asthma; and diseases of the
lower airways.

The results show that localities that have been covered by
the programme for 13 years see a reduction in the mortality
rate of all conditions by 1.15 per 10 000, greater than other
similar localities not covered by the programme. Taking into
account the average of the mortality rate from all preventable
conditions (3.81 per 10000) in the first year, this implies a
decrease of 30.2% in this rate. Considering a municipality
20 years into the ESE, an accumulated effect of 2.45 is noticed,
corresponding to 64% of the initial mortality rate average.

Our estimates for some categories of this general variable
also reveal a negative link between programme availability
and adult mortality. That is the case of infectious gastroen-
teritis, for which a reduction of 0.016 deaths per 10000 is
estimated for a municipality six years into the programme,
which represents 21% of the 1998 average (0.075 per 10 000).
Meanwhile, the estimated effect for immunisable diseases
is —0.0053 for three years of exposure to ESE, which cor-
responds to 16% of the mortality rate due to it—but this
effect vanishes after 10 years of programme implementation.
A reduction of 0.0144 asthma deaths per 10 000 inhabitants
is estimated for a municipality six years into the programme,
equivalent to 22.8% of the asthma mortality rate from 1998
(0.063 per 10 000).

Another set of diseases is investigated in Table 2: hyperten-
sion; angina pectoris; heart failure; cerebrovascular diseases;
diabetes mellitus; epilepsies; kidney and urinary tract infec-
tion; infection of the skin and subcutaneous tissue; inflam-
matory disease of female pelvic organs; and gastrointestinal
ulcer. A decrease of 0.32 cerebrovascular deaths per 10000
is verified for a municipality 11 years into the programme,
corresponding to 29.5% of the mortality rate due to cere-
brovascular diseases. Furthermore, localities covered by the
programme for 14 years exhibited a drop of 0.30 per 10 000
in the diabetes mortality rate, which represents 49.6% of the
1998 average of diabetes mellitus mortality (3.81 per 10 000).
Finally, a decrease of 0.01 deaths per 10 000 due to infection
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of the skin and subcutaneous tissue is noticed for a locality
covered by the ESF for three years, corresponding to 50.8%
of the first year mortality rate associated with this condition.

Robustness analysis

A fundamental issue in this framework is the potential exis-
tence of a previous trend in the verified municipal deaths from
preventable causes. If that was the case, the effect of being cov-
ered by the ESF could be overestimated. Robustness analysis
is carried out to check this possibility, by adding binary vari-
ables representative of the years previous to the programme
availability in each municipality. If by any means our find-
ings were explained by previous trends in adult mortality, the
pre-ESF binary variables were supposed to reveal significant
effects.

Figure 1 displays the findings for this previous trends exer-
cise on all conditions sensitive to primary care. The marginal
effects of ESF exposure do not exhibit any statistical sig-
nificance of previous programmes, which confirms that the
aforementioned effect of ESF on mortality does not start
before its local availability.

Heterogeneity analysis: intensity of the programme
Figure 2 displays our main results (coefficients with their
respective 95% confidence intervals) for two programme
intensities for all conditions sensitive to the primary care vari-
able. We looked at the length of time the municipalities served
over 3450 people per FHT (exposure to lower intensity) and
at the length of time the municipalities served fewer than
3450 people per FHT (exposure to the higher intensity). As
very few municipalities had exposure to high intensity close
to 20 years, we aggregate the years of exposure to 15 years
or more.

Estimates reveal that exposure to the programme’s high
intensity produces systematic drops in mortality in the early
years, and the effect intensifies over time. The same is not
true for exposure to the low intensity of the programme.

All conditions sensitive to primary care

2
1

Marginal effect of ESF on Mortality
-2 0
1 1
o

4

[C1 95%]

rr rrrrrrrrrrrrrrrrrrrrr 1 - 11T rT
-20-18-16-14-12-10 -8 6 4 -2-112 4 6 8 10 12 14 16 18 20
Exposure to ESF (years)

Figure 1. Exposure to ESF and Mortality due to conditions sensitive to Primary care
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Exposure to low and high intensities of the programme
All conditions sensitive to primary care

-2 -1 0 1
|

Marginal effect of ESF on Mortality

-3
|

T T T T T T T

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

Exposure to ESF (years)

low intensity

——— high intensity

Figure 2. Exposure to high and low intensities of ESF and Mortality due to conditions sensitive to Primary care

In fact, it appears that the programme serving over 3450
people is not enough for municipalities to experience a signif-
icant effect in the short or long term for adult mortality. The
results remain robust even when we use the variable expo-
sure to the programme’s sustained high (or low) intensity,
defined as the exposure that remains at the high (or at the
low) intensity in subsequent time periods.

By analysing the results by category (figures in Supple-
mentary Appendix E), we notice that some diseases have
effects of higher intensity fully detached from the effects
of lower intensity, especially after some years. This is the
case for avoidable conditions, asthma, heart failure, cere-
brovascular diseases and gastrointestinal ulcer. Meanwhile,
other diseases such as infectious gastroenteritis and its com-
plications, diseases of the lower airways, hypertension and
diabetes have significant effects for high intensity. Still,
these effects are partly overlapping the effects seen for low
intensity.

The sensitivity analysis to different MM variables depicts
the same pattern found in the main analysis, and could
be considered a piece of evidence showing that our results
remain robust to changes in the definition of MM cover-
age. In addition, it is essential to highlight that the effects
of the high intensity of the ESF start in the first years of
the programme implementation, therefore well before the
beginning of the MM programme (figures in Supplementary
Appendix F). Even though the results remain similar, the main
specification adopted is theoretically preferred since it was
designed to isolate the effect of ESF on mortality, controlling
for the impact of the MM programme.

Discussion

We investigated a wide range of related health problems to
provide evidence about the effects of ESF on adult mortal-
ity. We found that a higher intensity of ESF is associated
with reduced mortality by all conditions sensitive to pri-
mary care and for some diseases, especially after some years:

avoidable conditions, asthma, heart failure, cerebrovascular
diseases and gastrointestinal ulcer, infectious gastroenteritis
and complications, diseases of the lower airways, hyperten-
sion and diabetes. For infections of the skin and subcutaneous
tissue, we found some evidence of an association considering
only a 10% level of significance.

By identifying links between ESF coverage and adult mor-
tality and morbidity, our analysis provides a picture of the
benefits of the Brazilian primary care strategy that is broader
than, albeit consistent with, that from previous studies.
For example, Hone et al. (2017) found a positive associa-
tion between ESF expansion and better health outcomes and
reduced health inequalities between racial groups. Hone and
Saraceni et al. (2020) also found that users of the programme
in the city of Rio de Janeiro ‘had reduced risk of death’, with
greater benefits for the poorest and most vulnerable groups.
Postali et al. (2021, p. 6) found the programme had no
effect on some biomarkers, such as diabetes and cholesterol,
suggesting that the ‘development of diabetes and hyperc-
holesterolemia is multifactorial, mixing environmental and
genetic causes that are not addressed by the ESE. Nevertheless,
although unable to mitigate both conditions, the program is
effective in reducing their most serious consequences in the
long run, like mortality’.

Examining the results as a whole, the ESF strategy, on aver-
age, is linked to reduced mortality for a wide set of primary
care-sensitive conditions. Further research is needed, how-
ever, to better understand why the relationship between ESF
expansion and the evolution of some diseases that are sen-
sitive to the quality of primary care has been more limited.
To this end, a useful focus for future studies is an in-depth
evaluation of treatment processes and pathways within the
ESF strategy, particularly the care pathways to treat chronic
non-communicable diseases (NCDs). A recent report has iden-
tified gaps between what is expressed in the guidelines for
the management of NCDs in Brazil and what is actually
implemented in primary care at the municipal level (Eleone
etal.,2021).
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The first limitation of this work is that it is an obser-
vational study, which does not necessarily allow for causal
interpretations, but rather associations between programme
coverage and results. Another limitation stems from the use
of data from death certificates, which depend on the qual-
ity of reporting and completion that are done in a completely
decentralized manner. There has been some concern about
this issue since the mid-1980s, leading to the elaboration of
manuals for the standardization of death registries and con-
siderable improvement in the quality of data (Queiroz et al.,
2017; Teixeira et al., 2019).

Conclusion

Primary care is the backbone of SUS, and the ESF is a funda-
mental component of the system’s structure. In 2018, Brazil
had already linked approximately 44000 teams and over
300000 professionals.

Before the coronavirus (COVID-19) pandemic emerged,
the Ministry of Health proposed a change in the funding
structure of primary healthcare and in the assistance pro-
vided by family health teams and basic health units. Essen-
tially, the proposal would transfer resources to municipalities
conditional on the quality of system user registration and
some performance and treatment quality indicators, including
pregnant women and women’s health, child health, chronic
diseases and tuberculosis.

Information on the programme’s success in some dimen-
sions and the need for improvement in others is crucial for
planning the actions and priorities to be adopted in this future
funding structure. Improvements will be needed worldwide in
the face of future challenges regarding the underway demo-
graphic changes, together with the health and socioeconomic
changes resulting from the COVID-19 pandemic.

Supplementary data

Supplementary data are available at Health Policy and
Planning online.
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