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By Thomas Hone, Davide Rasella, Mauricio Barreto, Rifat Atun, Azeem Majeed, and Christopher Millett

Large Reductions In Amenable
Mortality Associated With Brazil’s
Primary Care Expansion And
Strong Health Governance

ABSTRACT Strong health governance is key to universal health coverage.

However, the relationship between governance and health system

performance is underexplored. We investigated whether expansion of the

Brazilian Estratégia de Saúde da Família (ESF; family health strategy), a

community-based primary care program, reduced amenable mortality

(mortality avoidable with timely and effective health care) and whether

this association varied by municipal health governance. Fixed-effects

longitudinal regression models were used to identify the relationship

between ESF coverage and amenable mortality rates in 1,622

municipalities in Brazil over the period 2000–12. Municipal health

governance was measured using indicators from a public administration

survey, and the resulting scores were used in interactions. Overall,

increasing ESF coverage from 0 percent to 100 percent was associated

with a reduction of 6.8 percent in rates of amenable mortality, compared

with no increase in ESF coverage. The reductions were 11.0 percent for

municipalities with the highest governance scores and 4.3 percent for

those with the lowest scores. These findings suggest that strengthening

local health governance may be vital for improving health services

effectiveness and health outcomes in decentralized health systems.

U
niversal health coverage is a pri-
ority for World Health Organiza-
tion (WHO) member states1 and
a target of the United Nations
Sustainable Development Goals.2

However, the focus of policy makers and re-
searchers concerned with extending universal
health coverage has been on financing, benefit
packages, and service coverage,with less empha-
sis on health systems governance.
The WHO asserts that universal health cover-

age cannot deliver anticipated health benefits in
the absence of good governance.3Governance can
be defined as “the combination of political, so-
cial, economic and institutional factors that af-
fect the behavior of organizations and individu-
als and that influence their performance.”4 It

includes the “steering and rule-making related
functions carried out by governments.”5

As a prerequisite for effective policy making,
preserving local political commitment, and pro-
tecting the achievements of universal health cov-
erage, strong health governance is essential for
the implementation of universal health cover-
age.6 Health governance is considered to be cen-
tral to the relationship between spending and
improvements in health.7 Implementation of
universal health coverage in many countries is
decentralized to local agencies to promote the
adaptation of services to local needs, increase
accountability to citizens, and encourage the
participation of local communities—with the
aim of increasing service quality and efficien-
cy.8–11 However, envisaged benefits are unlikely
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to be realized where governance arrangements
are weak.9

Background On Brazil
Brazil provides an important natural experiment
with which to examine the role of local health
governance on universal health coverage and
health outcomes. A national political mandate
for the state’s role in ensuring universal health
coverage was embedded in Brazil’s new consti-
tution in 1988. However, the country’s size has
required major decentralization, which has en-
tailed devolving power for government adminis-
tration and management, including for the
health system, to over five thousand municipali-
ties.12 Municipalities in Brazil vary in their pop-
ulation (ranging from approximately 800 to
nearly twelvemillion individuals), size (from3.6
to over 160,000 square kilometers), and wealth
(roughly fromR$3,500 to over R$700,000 in per
capita 2013 gross domestic product [GDP]).13–15

Unsurprisingly, there is also considerable varia-
tion in municipalities’ health governance, in
termsof administrative capacity, leadership, and
political will.16,17

The Estratégia de Saúde da Família (ESF; fam-
ily health strategy), a community-based primary
care program, is the primary vehicle for achiev-
ing universal health coverage in Brazil. The pro-
gramwas introduced in 1994 and since has been
expanding nationally. It is designed around
teams of primary care physicians, nurses, and
community health workers, each of which cover
approximately a thousand families. The teams
provide, freeof charge to registeredpopulations,
comprehensive primary care, including mater-
nal and child health care, curative care, health
promotion and prevention, chronic disease
management, home visits, and referrals.18 As
one of the world’s largest primary health care
programs,19 the ESF covered 5,465 of the 5,565
municipalities in Brazil with family health teams
that cared for approximately 121.2 million indi-
viduals (roughly 62.5 percent of the population)
in 2014. Since 1996, municipal governments
have been legally responsible for all health care
management and financing in their jurisdic-
tions, including the ESF.17

Several studies have examined the impact of
the ESF and shown that compared to municipal-
ities with lower ESF coverage, those with higher
ESF coverage have reduced hospitalizations for
ambulatory care–sensitive conditions,20 reduc-
tions in infantmortality rates,21,22 and reductions
in cerebrovascular disease mortality rates.23

However, no studies have examined the relation-
ship between municipal health governance and
ESF performance.We investigated whether ESF

expansion has reduced amenablemortality (that
is, mortality avoidable through timely and effec-
tive health care) rates in Brazil, overall and from
different groups of causes, from 2000 to 2012
and if the strength of municipal health gover-
nance influenced the change in amenable mor-
tality rates.24

Study Data And Methods
Data Sources For each municipality in Brazil,
annual data for the period 2000–12 onmortality,
ESF coverage, public health expenditure, socio-
economic characteristics, and population were
obtained from the websites of the Brazilian
Ministry of Health,25,26 Atlas Brazil,27 and the
Brazilian Institute of Geography and Statistics.28

We obtained data from a 2001–02 public admin-
istration survey that recorded information about
services, policies, and infrastructure provided in
municipalities.29Annualmunicipality ESFcover-
age is officially calculated as the presence of one
ESF team per 3,450 individuals.
Amenable And Nonamenable Mortality

Using the criteria of Ellen Nolte and Martin
McKee,24 we defined amenable mortality as
deaths avoidable through the provision of health
care for those younger than age seventy-five (for
the exact International Statistical Classification of

Diseases and Related Health Problems, Tenth
Revision [ICD-10], codes, see the online Appen-
dix).30 We defined nonamenable mortality as
deaths of people younger than age seventy-five
that were not avoidable with health care. Thus,
the study populationwas everyone younger than
age seventy-five. To account for changes in de-
mographic characteristics over time,we calculat-
ed age-standardizedmortality rates for eachmu-
nicipality and year, using population estimates
from the census.

Municipality-Level Governance
To generate a health governance score for mu-
nicipalities, we used indicators from the public
administration survey conducted in 2001–02.28

In the absence of an established method for
quantifying local governance, we selected indi-
cators according tokeydimensionsof theWHO’s
definition of governance, such as government
policy guidance, intelligence and oversight, col-
laboration and coalition building, regulation,
and accountability.1 We included indicators re-
lated to the public administration of health care
and local accountability, a concept integral to
Brazilian democracy.12 We excluded indicators
with limited variability across municipalities.
Our final measure of health governance was
based on eighteen binary indicators (scored 0
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or 1). Scores ranged from 2 to 17; a score of 2
meant that themunicipality contained two of the
indicator dimensions, and a score of 17 meant
that a municipality contained all but one dimen-
sion. Municipalities were divided into terciles
based on their overall scores. Municipalities in
tercile 1 had the lowest health governance scores
in 2001–02, while those in tercile 3 had the
highest.
We examined factors that were associatedwith

a higher health governance score, including de-
mographic and development factors—notably,
population size and education (for a statistical
exploration of these factors, see theAppendix).30

These factors had only limited explanatory pow-
er (because the models did not explain much of
the variation in governance scores), which sug-
gests that the governance score captured at least
some aspects of governance arrangements and
institutional capacity.

Covariates Covariates as determinants of
mortality were identified from the literature31,32

and servedasproxies forpoverty, socioeconomic
status, and health service availability. The cova-
riates used in all of the models were non–family
medicine doctors per 1,000 population; public
hospital bedsper 1,000population;municipality
health expenditure per capita (R$100s); mean
household income (R$100s); fertility rate (mean
number of births per woman); and percentages
of thepopulationwhohada secondary education
(for those older than age twenty-five), were un-
employed (for those older than age eighteen),
had access to piped water and an indoor toilet,
were illiterate (for those older than age twenty-
five), did not have electricity, and had household
garbage collection.

Analysis Longitudinal multivariable regres-
sion models, with fixed-effects specifications,
arewidely used to estimate associations between
changes in a variable of interest (for example,
ESF coverage) and changes in an outcome (such
as mortality).33 The models adjust for both ob-
servable time-variant confounding factors (for
example, changing municipal socioeconomic
and demographic characteristics) and unob-
served time-invariant characteristics (such as
unobservable geographical or sociocultural as-
pects of municipalities).
Fixed-effects longitudinal (panel) Poisson re-

gression was used to study the association be-
tween changes in ESF coverage and changes in
rates of both amenable and nonamenable mor-
tality.33 A Poisson distribution is appropriate for
modeling count data (such as deaths) and allows
rates to be used as outcome variables by taking
population size into account (for more informa-
tion on the model specification, see the Appen-
dix).30 The results of such regressions are rate

ratios for associations between variables. The
rate ratios are interpreted as the ratio between
two mortality rates: the modeled mortality rate
and the modeled mortality rate when the inde-
pendent variable is oneunit higher (for example,
the modeled mortality rate with 0 percent illiter-
acy and the same rate with 100 percent illitera-
cy). For simplicity, the difference in the rate ratio
from 1 can be considered the percentage change
in the mortality rate given a one-unit change in
the independent variable.
The unit of analysis was the municipality, and

the effect of ESF coverage was estimated for the
period 2000–12. Underreporting of deaths in
certain municipalities, which has been a prob-
lem in Brazil, may be a source of bias. To negate
this, we restricted our analysis to 1,622 munici-
palities, based on the reporting quality of vital
statistics.34

Municipality-level cluster-robust standard er-
rors were used to adjust for potential hetero-
skedasticity and autocorrelation.33

Age-standardized rates for amenable and non-
amenable mortality were the dependent (out-
come) variables. The independent variable of
interest was ESF coverage (scaled 0 to 1), with
reported rate ratios based on a one-unit increase
(a coverage expansion of 100 percent). An inter-
action term between ESF coverage and tercile of
health governance score was fitted to examine
whether associations between ESF coverage and
mortality rates varied by tercile. The exhibits
show the additional estimated effects for the in-
teraction between governance score terciles and
ESF coverage. The overall association reported
between ESF coverage and mortality is the esti-
mated effect in tercile 1, but for terciles 2 and 3
the estimated effects are the additional reduc-
tions in mortality relative to tercile 1. However,
for simplicity, overall associations between ESF
coverage and mortality rates were calculated for
eachgovernance score tercile and are reported in
the text.
Stata, version 12, was used for our statistical

analysis.
Sensitivity Analysis Several additional an-

alyses were undertaken to verify the robustness
of our findings, including fitting lagged ESFcov-
erage, using variables without data manipula-
tion (including the redistribution of ill-defined
deaths to defined causes), excluding ischemic
heart disease deaths, not excluding municipali-
ties with inadequate vital statistics reporting,
using more indicators in the calculation of a
governance score, and using quartiles or quin-
tiles instead of terciles for health governance
scores (for the methods and results of these an-
alyses, see the Appendix).30 In addition, we used
a three-way interaction between terciles of mu-
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nicipality per capita GDP in 2000, terciles of
health governance scores, and ESF coverage to
investigate whether the scores were acting as a
proxy for municipality development or wealth,
and if the effect remained after the addition of
per capita GDP. Lastly, we used a difference-in-
differences methodology to test the robustness
of our results with an alternative method.
Limitations Our study had several limita-

tions. First, amenable mortality, as an outcome
measure, includes conditions that are treatable
in secondary care. Even thoughwe controlled for
the availability of local hospitals, the availability
and quality of secondary care may have had an
impact on our effect estimates.
Second, longitudinal regressions have poten-

tial biases, despite being a popular method for
evaluating policies. Third, the ecological fallacy
may also have affected our estimates, as munici-
pal ESF coverage may not reflect individuals’
primary health care coverage or use of care.
Fourth, data manipulation could introduce bias,
including the redistribution of ill-defined causes
of death, age standardization, and extrapolation
of covariates.
Fifth, excluding municipalities with inade-

quate vital statistics reporting could limit the
generalizability of our results. Sixth, the data
on physician numbers and health expenditures
may have issues with reporting quality. Seventh,
even though we used a WHO framework1 to

guide our selection of indicators, our measure
of health governance could be a weak reflection
of municipalities’ actual health governance.
To address these limitations, we adjusted for

available covariates, controlled for underlying
time trends, and conducted several sensitivity
analyses. Results from our sensitivity analyses
(see the Appendix)30 suggested that our main
findings are robust, although the above caveats
need to be considered when interpreting our
findings.

Study Results
There was a large variation in the geographical
distribution of health governance scores across
Brazilian municipalities (Exhibit 1) and in the
characteristics of themunicipalities thatwe used
as variables inour analysis (Exhibit 2). Themean
governance scores were 6.9 (range: 2–8) for mu-
nicipalities with the lowest governance scores
(tercile 1), 9.9 (range: 9–11) for municipalities
with medium scores (tercile 2), and 13.0 (range:
12–17) formunicipalities with the highest scores
(tercile 3).
Across municipalities, socioeconomic varia-

bles improved from2000 to2012.Municipalities
with the highest governance scores (tercile 3)
had the largest increase in mean ESF coverage
(48.85 percentage points; p ¼ 0:006) and the
largest fall in amenablemortality rate (42.07per-

Exhibit 1

Health governance scores of all 5,565 Brazilian municipalities and the 1,622 included in the analysis

SOURCE Authors’ analysis. NOTES As explained in the text, we generated a health governance score for each municipality consisting of
eighteen indicators (each scored 0 or 1) based on government policy guidance, intelligence and oversight, collaboration and coalition
building, regulation, and accountability. Thus, the total score for each municipality ranged from 0 to 18. In the regression analysis,
municipalities were divided into terciles and used in interactions.
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centage points; p ¼ 0:016) (Exhibit 2).
Mortality rates for both amenable and non-

amenable causes declined, on average, 1.7 per-
cent (rate ratio: 0.983; 95% confidence interval:
0.976, 0.991) from one year to the next (during
the period 2000–12) (Exhibit 3). Expansion of
ESF coverage (from 0 percent to 100 percent)
was associated with a 6.8 percent decline in
the amenable mortality rate (rate ratio: 0.932;
95% CI: 0.908, 0.957) but was not significantly
associated with a change in the nonamenable
mortality rate.
In each health governance tercile of munici-

palities, gaining ESF coverage (a change from
0 percent to 100 percent) was significantly asso-
ciated with lower amenable mortality rates: The
greatest reduction in those mortality rates—
11.0 percent (rate ratio: 0.890; 95% CI: 0.844,
0.936)—occurred in the municipalities with the
highest governance scores (tercile 3), calculated
as follows. The overall association between a
100 percent increase in ESF coverage and
amenable mortality was a rate ratio of 0.957
(Exhibit 4), which is interpreted as a reduction
in the mortality rate of 4.3 percent (the result of
subtracting the rate ratio of 0.957 from1). This is
also the estimate formunicipalities in tercile 1 of
health governance scores.While there is no sig-

nificant additional association between ESF cov-
erage and mortality for tercile 2 (it can be con-
cluded that the reductions are the same as tercile
1), for tercile 3 there was an additional 6.9 per-
cent (a rate ratio of 0.931) reduction in the mor-
tality rate from 100 percent ESF expansion. This
can be calculated as an overall reduction in ter-
cile 3 as 11.0 percent (the effect sizes are not
additive; instead, the rate ratios are multiplica-
tive: 0.957 × 0.931 = 0.890).
In municipalities with lower scores (terciles 1

and 2), amenable mortality rates were 4.3 per-
cent (rate ratio: 0.957; 95% CI: 0.927, 0.988)
and 4.5 percent (rate ratio: 0.955; 95% CI:
0.929, 0.982) lower, respectively, with full ESF
coverage (datanot shown).Theoverall differenc-
es between all three terciles were significant
(p ¼ 0:042), and the difference between the
highest and lowest terciles was also significant
(p ¼ 0:020) (data not shown). ESFcoverage was
significantly (p ¼ 0:005) associated with lower
nonamenable mortality rates—a decline of
8.3 percent (rate ratio: 0.917; 95% CI: 0.865,
0.974)—only in the municipalities in tercile 3
(data not shown).
The number of amenable deaths averted was

calculated using the estimated sizes of the ESF
effect overall and for the highest governance

Exhibit 2

Characteristics of 1,622 Brazilian municipalities in 2000 and 2012, by tercile of health governance scores

Tercile

2000 2012 Change, 2000 to 2012

Characteristic 1 2 3 1 2 3 1 2 3
Non–family medicine doctorsa 1.29 1.72 2.28 1.53 1.80 2.25 0.24 0.08 −0.03
Public hospital bedsa 2.51 3.20 3.57 1.65 2.04 2.35 −0.87 −1.16 −1.22
Municipality health expenditure
per capitab 1.89 1.83 1.98 5.30 5.06 5.46 3.41 3.22 3.48

Population characteristics

Amenable mortality ratec 157.90 155.83 159.36 124.55 120.61 117.29 −33.35 −35.22 −42.07
Nonamenable mortality ratec 313.49 313.11 312.20 276.59 276.47 269.81 −36.91 −36.64 −42.39
Fertility rated 2.60 2.53 2.40 1.99 1.89 1.74 −0.61 −0.64 −0.65
Mean household incomeb 4.07 4.66 5.27 6.05 6.83 7.85 1.98 2.17 2.57
Percent of the population:
With ESF coverage 28.23% 27.26% 23.32% 75.75% 74.79% 72.17% 47.52% 47.53% 48.85%
With secondary educatione 2.90 3.61 4.82 6.66 7.95 9.78 3.76 4.34 4.95
Unemployedf 9.65 9.68 10.02 4.67 4.35 4.37 −4.98 −5.34 −5.65
With access to piped water and

indoor toilet 78.48 84.47 87.04 94.03 96.02 96.77 15.56 11.55 9.73
Illiteratee 20.88 17.48 14.47 13.73 11.11 9.03 −7.15 −6.37 −5.44
Without electricity 6.25 4.24 3.14 0.44 0.32 0.13 −5.81 −3.92 −3.01
With household garbage

collection 88.40 93.12 93.56 98.44 98.97 99.04 10.04 5.84 5.48

SOURCE Authors’ analysis of data from the Brazilian Ministry of Health (see Notes 25 and 26 in text), Atlas Brazil (see Note 27 in text), and the Brazilian Institute of
Geography and Statistics (see Notes 28 and 29 in text). NOTES Municipalities in tercile 1 had the lowest health governance scores in 2000 (mean score: 6.9), while those in
tercile 3 had the highest (mean score: 13.04). The mean score for municipalities in tercile 2 was 9.96. ESF is Estratégia de Saúde da Família (family health strategy), which
is explained in the text. R$ are 2012 Brazilian reals. aPer 1,000 population. bR$100s. cPer 100,000 population younger than age seventy-five. Amenable means amenable to
health care. dMean number of births per woman. eAmong people older than age twenty-five. fAmong people older than age eighteen.
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score tercile (for details on the calculations, see
the Appendix).30 Increasing ESF coverage to
100 percent nationally could lead to 6,400 fewer
deaths from amenable causes per year. This fig-
ure would increase to 10,400 fewer deaths per
year if all municipalities achieved mortality re-
ductions identified in the highest governance
score tercile (based on 2012 coverage and mor-
tality rates).
Associations between ESF coverage and ame-

nable mortality by causes were examined (for
results, see the Appendix).30 ESF expansion was
associated with the following lower amenable
mortality rates: reductions of 15.2 percent (rate
ratio: 0.848; 95%CI: 0.787, 0.915) for infectious
diseases, 7.4 percent (rate ratio: 0.926; 95% CI:
0.860, 0.998) for perinatal causes, and 5.8 per-
cent (rate ratio: 0.942; 95%CI: 0.916, 0.968) for
circulatory diseases.
ESF coverage was associated with lower mor-

tality rates only when interacting with gover-
nance terciles for infectious diseases (rate ratio:
0.865; 95% CI: 0.777, 0.964) and circulatory
diseases (rate ratio: 0.957; 95% CI: 0.923,
0.994). Although differences across terciles ex-
isted, only the association between ESFcoverage

and lower mortality rates from circulatory dis-
ease was significant overall (p ¼ 0:012) when
interacting with governance terciles. Expansion
to full ESF coverage was associated with a
10.1 percent (rate ratio: 0.899; 95% CI: 0.859,
0.942) reduction in circulatory diseasemortality
rates inmunicipalities in the highest governance
tercile, compared to a 4.3 percent (rate ratio:
0.957; 95% CI: 0.923, 0.994) reduction in those
in the lowest tercile.
The results were robust to sensitivity analyses

(for results, see the Appendix).30 Analyses with
lagged and cumulative ESF coverage, without
redistribution of ill-defined deaths, and with
the removal of 50 percent of ischemic heart dis-
ease deaths showed highly comparable results.
An analysis that included all municipalities, not
just those with adequate vital statistics report-
ing, showed nonsignificant associations be-
tween ESF coverage and mortality rates that
most likely were mediated by the association
between decreased underreporting of mortality
and ESF coverage rates. The mean governance
score was slightly higher for municipalities with
adequate reporting of vital statistics, compared
to all municipalities (9.5 versus 8.2), although
the distribution of governance scores across all
municipalities was comparable.
Stratifying municipalities into governance

score quartiles and quintiles produced similar
findings, with higher scores associatedwith low-
er mortality rates—although the smaller num-
bers in these stratifications widened the confi-
dence intervals and produced nonsignificant
results in some cases. Using a broader set of
variables to create our governance score con-
firmed our conclusions.
The three-way interaction between gover-

nance score terciles, ESF coverage, and terciles
of GDP per capita showed concordant results.
This analysis tested whether the relationships
identified between governance score tercile
and ESF coverage from interactions in the mod-
els presented above would persist after munici-
palities were stratified by wealth.While ESF cov-
erage had a differential impact across terciles of
GDP(withhigher terciles showinggreater reduc-
tions in amenable mortality), the trends across
governance score terciles showinggreater reduc-
tions in amenable mortality in municipalities
with higher governance scores persisted, al-
though they were moderated by GDP. The fact
that there were small numbers of municipalities
in each stratum widened confidence intervals
and limited our ability to make inferences from
these results. Had it been possible to take into
account both wealth (GDP) and governance
with sufficient statistical power, we might have
seen smaller effects of governance. Lastly, using

Exhibit 3

Associations between municipal-level factors and amenable and nonamenable mortality
rates in 1,622 Brazilian municipalities, 2000–12

Rate ratio

Factor
Amenable
mortality

Nonamenable
mortality

Non–family medicine doctorsa 0.996 1.000
Public hospital bedsa 1.008*** 1.001
Municipality health expenditure per capitab 1.010** 1.004

Year 0.983**** 0.983****
Fertility rate 0.993 1.012
Mean household incomeb 1.000 0.995

Percent of the population:
With ESF coverage 0.932**** 0.976
Without electricity 0.944 2.145***
With household garbage collection 1.067 0.983
With access to piped water and an indoor toilet 0.903 1.970****
With secondary educationc 0.499 0.699
Unemployedd 1.421 2.160**
Illiteratec 0.968 0.289****

SOURCE Authors’ analysis. NOTES The exhibit shows results from a fixed-effect panel regression. For
example, the association between year and amenable mortality is estimated as a rate ratio of 0.983
and is interpreted as a 1.7 percent reduction (the difference from 1) in the mortality rate from one
year to the next. Additionally, the association between the percentage of the population without
electricity and nonamenable mortality was estimated as a rate ratio of 2.145 and
is interpreted as an estimated 114.5 percent increase in the nonamenable mortality rate, should
a municipality change from 0 percent to 100 percent of the population without electricity.
Robust standard errors were used. There were 21,086 observations for the 1,622 municipalities.
The fertility rate is the mean number of births per woman. Amenable means amenable to health
care. ESF is Estratégia de Saúde da Família (family health strategy), which is explained in the
text. R$ are 2012 Brazilian reals. aPer 1,000 population. bIn R$100s. cAmong people older than
age twenty-five. dAmong people older than age eighteen. **p < 0:05 ***p < 0:01 ****p < 0:001
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a difference-in-differences analysis produced
comparable results.

Discussion
Reductions in amenable mortality rates associ-
atedwith the expansionof primaryhealth care in
Brazil through the ESF program between 2000
and 2012 were greatest in municipalities with
strong health governance. Although full primary
health care coverage was associated with a
6.8 percent reduction in amenable mortality
rates on average, there was an 11.0 percent re-
duction in municipalities with the strongest
health governance, compared to a 4.3 percent
reduction in municipalities with the weakest
health governance. Reductions inoverall amena-
ble mortality rates came from lower rates for
infectious and circulatory diseases and perinatal
causes, although differences across health gov-
ernance score tercileswere found only for deaths
from circulatory causes (likely due to the loss of
statistical power).We estimate that there would
be 4,000 fewer amenable deaths per year in
Brazil if all municipalities achieved mortality re-
ductions identified in the highest governance
tercile.
Our finding of an aggregate beneficial impact

of ESF coverage on amenable mortality rates is
consistent with the associations between ESF
coverage and reductions in infectious and circu-
latory disease mortality and child mortality
rates found in previous studies.21,23,35 We also
found reductions in mortality rates with perina-
tal causes.
The reductions in amenablemortality rates for

infectious diseasesweremuchgreater than those
for noncommunicable diseases (such as circula-
tory diseases). This is unsurprising, given that
many infectious diseases (such as measles,
whooping cough, and intestinal infections) are
easily prevented or treated in primary health
care, and the relationship between primary
health care and infectious diseases is well docu-
mented in low- and middle-income coun-
tries.22,36,37 Fewer studies have examined associ-
ations between primary health care and
mortality from circulatory diseases.23,37Noncom-
municable diseases require more complex care
than infectious diseases, including interactions
with the wider health system, risk factor man-
agement, and continuity of care.38

The finding that local health governance influ-
ences health service effectiveness was antici-
pated, but it has been documented infrequently.
Much of the literature on health governance fo-
cuses on decentralization, highlighting associa-
tions between increased fiscal flexibility in local
governments and more equitable39 and respon-

sive40 financing—although these associations
are less clear in low- and middle-income coun-
tries41 than in high-income countries.
In Brazil, decentralization (measured by the

percentage of ambulatory care facilities con-
trolled by municipalities) has been associated
with lower postneonatal mortality rates, which
shows that not all municipalities experience the
same reductions in mortality and suggests that
municipal governments play a role in this het-
erogeneity.42 In Mexico, there is wide variation
in the “effective coverage” (the actual gains from
coverage) of services across states despite simi-
lar per capita spending and national universal
health coverage,which implies that local govern-
ments play a role in how efficiently resources are
used.43

Longitudinal regression is a robust methodol-
ogy widely used in impact evaluations that iden-

Exhibit 4

Associations between municipal-level factors and amenable and nonamenable mortality
rates showing different associations of ESF coverage, by tercile of health governance scores
in 1,622 Brazilian municipalities, 2000–12

Rate ratio

Amenable
mortality

Nonamenable
mortality

Percent of population with ESF coverage 0.957*** 0.995

ESF coverage interaction with:
Tercile 1 1 (ref) 1 (ref)
Tercile 2 0.998 1.019
Tercile 3 0.931** 0.922***

Other characteristics
Year 0.982**** 0.982****
Fertility rate 0.990 1.009
Mean household incomea 1.002 0.998
Non–family medicine doctorsb 0.996 1.000
Public hospital bedsb 1.008*** 1.001
Municipality health expenditure per capitaa 1.010** 1.004

Percent of population:
Without electricity 0.959 2.171***
With household garbage collection 1.060 0.976
With access to piped water and an indoor toilet 0.902 1.965****
With secondary educationc 0.547 0.776
Unemployedd 1.356 2.021**
Illiteratec 1.002 0.303****

SOURCE Authors’ analysis. NOTES The exhibit shows results from a fixed-effect panel regression. For
example, the association between year and amenable mortality is estimated as a rate ratio of 0.982
and is interpreted as a 1.8 percent reduction (the difference from 1) in the mortality rate for each
additional year in the study period. The rate ratios from the interaction (between ESF coverage and
governance tercile) are interpreted as the additional estimated reductions in mortality in terciles 2
and 3 compared to tercile 1. The overall effect sizes for terciles 2 and 3 are calculated as the product
of overall effect for ESF coverage and the tercile-specific effect (for example, for tercile 3:
0:931 × 0:957 ¼ 0:890). Robust standard errors were used. The municipalities in tercile 1 had the
lowest health governance scores in 2000, while those in tercile 3 had the highest. There were
21,086 observations for the 1,622 municipalities. Fertility rate is the mean number of births per
woman. Amenable means amenable to health care. ESF is Estratégia de Saúde da Família (family
health strategy), which is explained in the text. R$ are 2012 Brazilian reals. aIn R$100s. bPer 1,000
population. cAmong people older than age twenty-five. dAmong people older than age eighteen.
**p < 0:05 ***p < 0:01 ****p < 0:001
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tifies trends and relationships not apparent with
the use of other methods.We controlled for un-
derlying time trends and included a wide range
of covariates as proxies for social determinants
of health and health services. Sensitivity anal-
yses indicated the robustness of our methods.
Using ESF coverage as a continuous variable

strengthened the dose-response relationship be-
tween primary health care coverage and mortal-
ity.We restricted our analyses to municipalities
with adequate vital statistics reporting to reduce
biases fromunderreportingof deaths.Weexclud-
edmunicipalities thatweremore likely to benefit
from ESF expansion (those that were relatively
poor and had relatively high mortality rates). As
a result, if underreporting had not been an issue,
we might have found greater effects of ESF ex-
pansion. Governance scores in our sample of
municipalities with high-quality vital statistics
data were slightly higher than in all Brazilian
municipalities. Furthermore, excluding munici-
palities with poor-quality vital statistics report-
ing removed biases from underreporting of
death and increased the level of internal validity
of our results.
This article presents the results of the first

analysis—to our knowledge—to quantitatively
explore the relationship between governance
and health services effectiveness. The lower
health benefits identified in municipalities with
lower health governance may be explained by a
number of mechanisms. Inadequate health pro-
fessional management may result in too few
staff members available in clinics, or staff mem-
bers without appropriate capacity or training to
provide high-quality health care. Additionally,
weaker oversight of the local health system
may create fragmentation of services (for exam-
ple, between education, community and institu-
tional care, public health, and health services),
which could lead to overall inefficiencies, dupli-
cation of services, and failure to address the
broad social determinants of health.Weaker ac-
countability may mean that funds are inappro-
priately deployed—either wasted or spent in
areas unaligned with local needs. Further re-
search is needed on the role of governance with-
in health systems, including which aspects of
governance influence service effectiveness and
health outcomes.

Policy Implications
Consistent with previous literature,20,23,36 we
found that primary health care played an essen-
tial role in reducing deaths amenable to health
care in Brazil. This further highlights the impor-
tance of investing in primary health care to
achieve universal health coverage and improve

health outcomes in low- and middle-income set-
tings. The health gains demonstrated can be
achieved at low cost, with states and municipali-
ties combined spending approximately US$90
per person per year on ESF in 2010.44

Our findings nonetheless underline the im-
portance of local governance in optimizing
health gains in decentralized health systems.45

Brazil is an important setting for analyses of
local health governance, since it has recently
and rapidly decentralized the health systemwith
a focus on accountability, participation, and de-
mocracy in health services.12 Within decentral-
ized health systems such as Brazil’s, there is
potential for national policy fragmentation, lo-
cal political manipulation, inequities and ineffi-
ciencies, and inappropriate resource alloca-
tion.17 All of these may contribute to weak
governance for health and could explain our
findings.
It is expected that within highly decentralized

systems, this variability in governance can affect
service effectiveness. Mechanisms for holding
local policy makers and implementers account-
able within decentralized systems are essential,
as is ensuring that local capacity is sufficient
for consistent implementation andmanagement
of national health policy. Policy makers and ad-
ministrators of nationally standardized health
programs such as ESF must consider using
mechanisms for encouraging local service effec-
tiveness. Possible mechanisms include the
benchmarking of service performance and im-
plementing financial incentives for the delivery
of consistently high-quality care. A pay-for-
performance program was recently introduced
in Brazil under the Programa Nacional de
Melhoria do Acesso e da Qualidade da Atenção
Básica (national program for improving access
and quality of primary care).46 It links perfor-
mance on quality indicators (including accessi-
bility, the services and medicines available,
health professional training, facilities provided,
and satisfaction with care) with ESF team fund-
ing, in an attempt to improve the quality of pri-
mary care services provided.46

The relationship of the wider health system
(including secondary health services and com-
munity and institutional care) with primary
health care and governance arrangements must
also be considered.Theweakereffects of primary
care on noncommunicable diseases, compared
to infectious diseases, suggest that improve-
ments to other parts of the health system are
necessary for optimal improvements in health
outcomes from well-functioning primary care.
Furthermore, by strengthening the wider health
system, greater gains in health outcomes from
stronger governance could be anticipated.
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Conclusion
Brazil’s emphasis on local accountability and
decentralization of health services, together
with the extensive coverage of one of the largest
primary health care programs in the world, pro-
vides a unique setting for understanding the
variation in effectiveness attributable to local
governance forhealth.Our findings indicate that
expanding the provision of primary health care
can have a substantial impact onmortality rates,

but that strong local governance is essential to
the implementation of effective services and the
achievement of better health outcomes in terms
of reduced amenable mortality rates. There is
a need for further research on the role of gover-
nance in improving health system effectiveness
in low- andmiddle-income countries to optimize
health gains achievable throughuniversal health
coverage. ▪

This study was funded partially through
Imperial College London, as part of
Thomas Hone’s PhD program, and

partially through the Pan American
Health Organization and the Brazilian
Ministry of Health, as part of a wider

collaborative research program on the
Brazilian health system.
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