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ABSTRACT

Objectives Considering the expansion of primary care in
areas of difficult access in the Brazilian territory in recent
decades, the aim of this study to evaluate the effect of the
Family Health Strategy (FHS) expansion on hospitalisations
due to ambulatory care-sensitive conditions (ACSCs) and
mortality in children under 5 years of age in the state of
Pard, Brazilian Amazon.

Methods A longitudinal analysis from 2008 to 2017 was
conducted for data collected from the SUS’s database
(DATASUS) using panel regression methods to determine
the association between the expansion FHS coverage,
ACSC rate, under 5 mortality rate and child mortality rate
in municipalities of the state of Para.

Results There was an expansion of 40% of the population
coverage of the FHS, in the same period there were 347
468.55 hospitalisations due to ASCSs of children under

5 years of age in the public health network in the state

of Para, which represented a reduction of almost 28% (p
value <0001), and significant reduction of almost 57.67%
in government hospital expenditures with hospitalisations
between 2008 and 2017. In this period, there was also a
significant decrease in the mortality rate in children under
5 years of age.

Conclusions Our findings reinforce the importance of the
public health protection for the child population and the
positive impacts of FHS in the state of Para, in the Brazilian
Amazon. The government actions aimed at reducing
regional health disparities and the effort to strengthen
primary care can improve health indicators of children and
be an important strategy to developing countries.

BACKGROUND

In recent decades, Brazil has undergone
profound changes in terms of socioeconomic
development, income distribution, urbanisa-
tion and population health. At the end of the
1980s, a national public and universal health
system was established based on the charac-
teristics of the population’s geographical
distribution, with primary care as the gateway
to health services." * Considering these
parameters, the Unified Health System (SUS,
for its acronym in Portuguese) instituted

.! Paulo de Tarso Ribeiro de Oliveira,’
1

Strengths and limitations of this study

» This study considers the panel data regression
model from a representative survey of the Brazilian
Amazon population that was used to assess the ef-
fect of the FHS on care ambulatory care-sensitive
condition (ACSC) hospitalisations and mortality in
children under 5 years of age.

» Although the use of primary care can be considered
a proxy for ‘realised’ access to care, it remains only
a proxy and does not consider unmet needs.

» This study only looks at access to primary care and
does not explore other aspects of primary care qual-
ity that may be related to hospitalisation for ACSC,
such as timeliness and effectiveness.

the creation of family health teams, which
became the Family Health Strategy (FHS),
whose main objective was to serve needy areas
in the country.”

In this sense, the child population has
always been the target of a large number of
FHS health policies, programmes and goals,
and children under 5 years of age are among
the most vulnerable to social determinants of
health and potentially sensitive to improve-
ments in primary care. The reduction in
mortality in this age group has always been
considered an indicator of the quality of life
of the population.* However, despite advances
in health over the years, the northern Brazil
persisted with infant mortality rates of
21.8 per 1000 live births in 2014, above the
national average. This situation becomes even
more worrying when considering the group
of children under 1 year of age, due to the
influence of factors associated with failures in
prenatal care and the newborn, which could
be avoided with the quality health assistance
in primary care.’®

The state of Pard is the most populous in
northern Brazil and contains 26% of the
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Amazon forest; a considerable portion of its population
lives on the margin of rivers, which make up 20 000 kilome-
tres of hydrographic basin, or in municipalities with low
human development indicators.” ® In recent years, given
the national policy of expanding healthcare to needy
populations, this region received a significant increase in
primary care, and the FHS population coverage reached
57% in the state of Pard in 2017; this expanded the supply
of medical care, which included itinerant riverine health
facilities in each territory municipality.9 10

Given the context of expanding primary care at
the national level, the FHS is one of the largest global
health programmes, responsible for providing services
to 127 million Brazilian citizens."' In this scenario, it
would be expected that its action would produce effects
on the quality of life of the population, in addition to
impacting hospital admissions sensitive to primary care
and child health because the FHS coverage is focused in
more vulnerable areas and population groups, expands
universal access to health services and ensures the conti-
nuity of medical care. The actions of the FHS provided
by for the Brazilian legislation for the child population
prioritise the follow-up of: pregnant women, newborns,
children under 5 years, children with disabilities and chil-
dren with hospital discharge, with timely medical care,
diagnostic support, pharmaceutical assistance and immu-
nisation from 0 to 19 years.12 s

Ambulatory care-sensitive conditions (AGSCs) isawidely
used indicator to compare the availability and quality of
outpatient care. Health systems that optimise access to
primary care usually have positive impacts, especially on
the child population because they represent an opportu-
nity to develop preventive strategies aimed at reducing
morbidity and mortality in this age group, and reduce
hospital admissions and control government health costs
through public policies related to child health.'* '

The objective of this study was to evaluate the effect
of the FHS expansion on hospitalisations due to ACSCs,
its associated factors, and mortality in children under
5 years of age in the state of Pard from 2008 to 2017 in
order to contribute to the definition of more appropriate
interventions for child health in the Brazilian Amazon
population.

METHOD
The expansion of the FHS, which is represented by the
expansion of primary care population coverage, was
explored to evaluate its possible effect on changes in
hospitalisations due to primary care-sensitive conditions
or preventable hospitalisations, municipal expenses with
hospitalisation and mortality in children under 5 years of
age in the municipalities of the state of Para from 2008
to 2017.

Considering the relevance of morbidity and mortality
indicators in childhood, it was decided to expand the
analysis by highlighting the subsample of children under

1 year of age within the group of children under 5 years
of age.

Patient and public involvement

In this longitudinal analysis data used are in the public
domain were collected from the DATASUS (the SUS IT
department) site of the Brazilian Ministry of Health, and
population data were collected from the Brazilian Insti-
tute of Geography and Statistics (IBGE), according to the
2010 census, these data used do not require approval in
ethics and research committees according to Brazilian
law because they do not directly involve people and
medical reports, being only a research with databases,
whose information is aggregated, without the possibility
of individual identification.'

Source of data

The FHS acts as a gateway to the SUS health services (gate-
keeper) in Brazilian municipalities.'” In this study, popu-
lation primary care coverage was defined as the number
of established FHS teams, which was considered as a team
consisting of a doctor, a nurse and three community
health agents who were assigned to a population group of
3000 people living in a given territory. Ideally, it would be
expected that the number of FHS teams would be suffi-
cient to cover 100% of the population of a municipality.
The study period was based on strategy expansion mile-
stones considering the national health policy.®

The municipality was chosen as the study unit because
it is the administrative level responsible for the imple-
mentation of the FHS and the lowest level for which
data on exposure and results are available. Additionally,
to control spatial heterogeneity, the municipalities were
grouped into geographical mesoregions according to the
IBGE classification'® as follows: Lower Amazonas, Marajé
(M.), Metropolitan Belém, Northeast Para, Southeast
Para (SE.P.) and Southwest Para. This grouping allowed
us to evaluate possible intra-state impacts on the evalu-
ated indicators.

The ACSC rate aims to monitor the reduction in
hospitalisations due to primary care-sensitive causes
and has legal provision in Brazil since 2008 through a
law published by the Ministry of Health. This is a set of
diagnoses, based on the International Classification of
Diseases-10, reflects the diversity of health and disease
conditions in the national territory, applied to assess the
performance of the health system in all age groups of the
population assisted by primary care.

The crude ACSH rates were calculated using spread-
sheets and data on hospital morbidity and the popula-
tion exposed to risk in each municipality studied. The
main data source was the Hospital Information System
of the SUS (SIH-SUS/DATASUS), which provided AIH-1
(hospital admission authorisation) files from which infor-
mation was extracted on hospitalisations in 143 munici-
palities in the state of Pard, Brazil, calculated per 10 000
inhabitants and compared with the non-ACSH rates in
the selected geographical units, as described in detail
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previously.”” The reading of the ATH microdata consid-
ered 12 monthly files per year for each of the 143 munic-
ipalities from 2008 to 2017, totalling 693 550 thousand
admissions in the state of Pard in children under 5 years
of age, of which 50.1% (347 468.55 thousand admissions)
were ACSC in the evaluated period.

These data were combined for two age groups (younger
than 5 years old and younger than l-year-old) for each
unit of analysis, and information on the number of hospi-
talisation and amount spent on ACSCs was obtained,
which generated panels for the 143 municipalities in
the period from 2008 to 2017. In addition, the data were
analysed according to the 19 ACSC-related hospitalisa-
tion causes listed in the Brazilian legislation, according to
municipality and year, and the number of hospitalisations
was obtained for the 143 municipalities, for each disease
group, in order to identify possible causes.

In the general database, the variable ‘hospital expendi-
ture’ was also generated, which was obtained by the ratio
between the amount paid for each individual hospitalisa-
tion and the number of hospitalisations in each munic-
ipality during the study period. After calculating the
hospitalisation expenses per capita for each municipality,
the percentage variation in the ratio between the amount
paid with hospitalisation and the number of hospitalised
children under 5 years and under 1 year in each munic-
ipality was determined, and the total costs for hospital-
isation were determined in the state of Pard. Deflation
techniques were applied according to the National
Consumer Price Index (IPCA-IBGE), the official Brazilian
inflation or deflation index, to evaluate inflation differ-
ences over the years of study.

The under 5 mortality rate (number of deaths in chil-
dren under 5 year-old in a given location of residence and
year/number of under 5 year-old of residents in the same
location and year x 1000) and the child mortality rate
(number of deaths in children younger than l-year-old
in a given location of residence and year/number of live
births of residents in the same location and year x 1000)
was calculated with data obtained from the Mortality
Information System (DATASUS) and Live Birth Informa-
tion System (DATASUS).

Statistical analysis

For the exploratory analysis of the data, all the years
included in the study were initially used to provide an
overview and outline possible structural characteristics
that occurred over time. Subsequently, for the years 2008
and subsequently, 2017, the mean and SD of the variables
related to hospitalisation and spending on ACSCs for
children under 5 years old and children under l-year-old
were calculated considering the data aggregated by
municipality.

For comparison purposes, statistical analyses were
performed for the total population of the municipali-
ties at the beginning and end of the study period. Addi-
tionally, descriptive measures of under 5 mortality rate,
child mortality rate and population coverage of the FHS

were added for the years 2008 and 2017. The differences
between the statistics at the beginning and end of the
study period were tested with Student’s t-test.

Exploratory data analysis was performed using model-
ling to provide a general overview of the study and to
delineate possible structural characteristics of the cross-
sectional time-series data. Panel regression methods were
used to assess the association between FHS coverage,
ACSH rate, under 5 mortality rate and child mortality
rate in the municipalities of Para from 2008 to 2017.

The Hausman test was applied to assess unobserved
effects, concluding that the random effects estimator
would be the most suitable for the sample. The estima-
tions were performed for the dependent variables ‘rate of
ACSH’ and ‘cost of ACSH’. For each dependent variable,
two models were estimated:

Model 1: Only with ‘FHS population coverage’ as an
explanatory variable;

Model 2: In addition to the ‘FHS population coverage’,
control variable was added as a way to control the socio-
economic heterogeneity among the municipalities of
Para, which included information on the Municipal
Health Fund (FMS, for its acronym in Portuguese) indi-
cator, transfer of financial resources to health from the
federal government to the municipalities to be allocated
to the FHS and local hospitals, and mesoregion indicator
variables to which the municipality belongs to capture
some spatial heterogeneity.

An additional analysis explored the cause of ACSCs by
using the classification of 19 causes listed in the ACSC
Brazilian list (19). A proportion test was performed
to compare the percentage in relation to the total of
ACSC for each disease group. All statistical analyses were
performed using Stata V.14.1 SE. Data and coding are
available on request to the authors.

RESULTS

In the period from 2008 to 2017, there was an expansion
of 40% of the population coverage of the FHS, in the
same period there were 693 550 hospitalisations of chil-
dren under 5 years of age in the public health network
in the state of Para. Of these hospitalisations, 50.1% were
related to ACSCs. Child hospitalisations in children under
5 years of age accounted for 25.2% of the total ACSCs
in the period, of which 184 430 (53.1%) hospitalisations
involved men and 163 043 (46.9%) involved women; the
mean age of those hospitalised was 1.7 years old.

The rate of ACSCs in children under 5 years of age was
higher than the rate of hospitalisation for other causes
(non-ACSGCs) in almost the entire study period. However,
the considerable reduction in ACSC is highlighted in
association with the expansion of population coverage of
the FHS over the period evaluated, as shown in figure 1.

Table 1 shows the comparative population analysis of
ACSCs in children younger than 5 years old and younger
than l-year-old in the state of Para for 2008 and 2017.
Among the 138 178 hospitalisations in the state of Para
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Figure 1 Infant Hospitalizations and Expansion of the
Family Health Strategy between 2008 and 2017. Para. ACSC,
ambulatory care-sensitive condition.

by diseases related to ACSCs, 52.7% (81 786 hospitalisa-
tions) were children younger than 5 years old hospitalised
in 2008 and approximately 30% were under 1-year-old.

Comparing the respective proportions in 2017, there
was a decrease in the proportion of ACSCs both for the
total population and for the age groups investigated, and
children under l-year-old had a greater reduction in the
proportion of ACSCs, which reached almost 28% between
2008 and 2017.

Table 2 shows the reduction in the ACSC mean rate
between the beginning and end of the study period for
the total population and age groups of children under 5
years old and l-year-old. The most significant reduction
was in the population of children under 5 years of age,
with a decrease of more than 30% in preventable hospi-
talisations. In addition to the decrease in the ACSC rate,
there was also a significant reduction of almost 57.67% in
government hospital expenditures with hospitalisations,
which represented savings of (Brazilian currency, Real
R$) BRL 14 953 882.44 (4.5 million dollars) in the same
evaluated period.

For children under 1 year of age, there was a slight
increase in hospital expenditures; however, this increase

is not statistically significant, and the SD is very large
for this age group, which suggests possible differences
in hospitalisation costs between municipalities, that is,
some municipalities had cost reductions while others had
increases.

In turn, the FHS population coverage, whose expan-
sion was already shown in figure 1, showed a statistically
significant increase, especially at the end of the evaluated
period.

In this period, there was also a significant decrease
in the mortality rate in children under 5 years of age.
Among the mesoregions of the state, the M. mesoregion
showed the greatest reduction in mortality in children
under 5 years of age (figure 2). The comparison between
the average mortality rates by mesoregion showed a statis-
tically significant difference at the level of 5% for the
mesoregions of M. (p=0037) and SE.P. (p=0001).

The regression analysis of panel data for the crude
model (Model 1, table 3) showed that the increase in FHS
population coverage was directly related to the reduc-
tion in the ACSC rate in children under 5 years old in all
regions of the state of Para; even after the introduction
of covariates (Model 2), the effect was still present and
statistically significant.

Regarding the causes of ACSCs in children under 5
years of age, figure 3 shows that the main causes of hospi-
talisation were attributed to diseases related to infectious
gastroenteritis (diarrhoea) and its complications. In
2008, this group of diseases accounted for 28 720 (66.7%)
of the cases of ACSCs, and in 2017, there were 11 639
(46.2%) hospitalisations related to this group of diseases.
This was the largest reduction (30.7%) among the disease
groups in the study period.

The other most representative groups were asthma,
bacterial pneumonia and lung diseases (acute bron-
chitis). Asthma presented a 12% reduction (5154 hospi-
talisations in 2008 compared with 3053 in 2017), and
bacterial pneumonia presented a 10% reduction (4348
hospitalisations in 2008 compared with 2518 in 2017)
in the number of hospitalisations over the study period.
Regarding lung diseases, there was an increase in the
number and percentage: from 1931 hospitalisations in
2008 (4.5%) to 3093 hospitalisations in 2017 (12.3%).
Notably, the reduction in ACSCs in the nutritional defi-
ciencies group decreased from 714 hospitalisations in
2008 (1.7%) to 289 hospitalisations in 2017 (1.1%).

Table 1 Number E share of hospitalisation ambulatory care-sensitive conditions. Para. 2008/2017

2008 2008 2017

Number of Share of Number of Share of
Population individuals hospitalisation individuals hospitalisation  Difference (%) Difference
Total 138 178 27.2 115 458 24.2 -11.0 -3.0*
Under 5 years 43 061 52.7 25187 42.4 -19.5 -10.3~
Under 1 year 5274 29.9 4331 21.6 -27.8 -8.3*
*p<0.001.
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Table 2 Hospitalisations and expenditure on ASCS, infant mortality rate and FHS coverage (95% CI)

Variable Population 2008 2017 Difference (%) Difference
Hospitalisations for ACSC  Total 213.41 171.75 -19.52 -41.66**
(per 10 000 population) (187.98 to 238.84) (149.39 to 194.11) (-=75.55 to -7.77)
Under 5 years 234.80 154,68 -34.12 -80.12*
(205.38 to0 264.22)  (132.10 to 177.26) (-=117.37 to —42.87)
Under 1 year 329.84 292.40 -36.66 —37.44**
(803.91 t0 355.77)  (274.93 to 309.87) (-68.84 to —6.04)
Hospital expenditure on Total ($) 27.355 to 044.73 12.401 to 162.29  -57.67 -14.953 to 882.44
ACSC (R$ per capita) Under 5 years  623.92 522.44 ~16.26 ~101.48*
(604.39 to 643.45)  (470.22 to 574.66) (-157.47 to -45.49)
Under 1 year  760.29 793.85 4.41 33.56
(649.40 to 871.18)  (682.21 to 905.39) (-124.42 to 191.54)
Mortality rate Under 5 years 22.43 1.07 -14.98 -3.36***
(per 1000 live births) (20.87 to 24.00) (17.79 to 20.34) (-5.38 to —1.36)
Under 1 year  18.97 15.91 -16.13 -3.06™*
(17.57 to 20.37) (14.80 to 17.02) (—4.86 to —1.26)
FHS coverage % Total 55.88 77.80 39.23 21.92*

(teams per 3450 population)

(50.65 to 61.10)

(74.05 to 81.56) (15.51 to 28.33)

Values are mean (95% CI). Expenditures ($) are constant BRL based on 2017 values.

*p<0.001; **p<0.05;***p<0.01

ACSC, ambulatory care-sensitive condition; BRL, Brazilian currency, Real R$; FHS, Family Health Strategy.

In turn, there were increases in ACSCs in the kidney and
urinary tract infection group (from 1.4% to 3.9%), prenatal
and delivery-related diseases (from 1.0% to 3.5%), ear, nose
and throat infections (from 0.8% to 4.3%) and skin and
subcutaneous tissue infections (from 0.7% to 3.6%). The
category ‘Other’ in figure 3 represents anaemia, diabetes
mellitus, inflammatory diseases of female pelvic organs,
cerebrovascular diseases, diseases preventable by immunisa-
tion and sensitive conditions, epilepsy, hypertension, heart
failure, angina and gastrointestinal ulcer, which resulted in
557 hospitalisations in 2008 (1.3%) and 711 hospitalisations
in 2017 (2.8%). The observed increase occurred mainly
due to increases in epilepsy, hypertension and heart failure.
Source: Executive Order N2 221, 17 April 2008 (19).

DISCUSSION
This is a pioneering study that presents a detailed analysis
of the relationship between primary care and important
aspects of child health in municipalities that are part of
the Brazilian Amazon. Using a panel of 143 municipal-
ities in the state of Pard, it was possible to evaluate the
significant expansion of FHS population coverage asso-
ciated with a reduction in hospitalisation due to ACSC,
hospital expenditures with these hospitalisations, and the
reduction in mortality in children under 5 years of age in
the studied region.

The results demonstrate the fundamental role that the
FHS plays in the municipalities of the state of Para, espe-
cially in reducing the causes of general morbidity and
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Table 3 Impact of the Family Health Strategy on ACSCs in
children under 5 years of age. Para, 2008-2017

ACSC (95% Cl)

Variables Model 1 Model 2

FHS coverage -0.87 (-1.20 to —-0.97 (-1.30 to -0.64)
—-0.54)

FMS —0.00 (-0.00 to —0.00)

Mesoregion*
Lower Amazonas -240.51 (-356.36 to —124.66)
—256.99 (-370.80 to —143.17)

(_

Marajo =
-194.19 (-291.53 to —96.86)

-

(_

Northeast Para
Southeast Para -100.68 (-199.77 to —1.60)

Southwest Para -170.19 (-286.24 to -54.14)

Source, SIH/DATASUS.

*The reference mesoregion is Metropolitan Belém. This is where the state
capital is located.

ACSC, ambulatory care-sensitive condition; FHS, Family Health Strategy;
FMS, Municipal Health Fund.

disease causes associated with poverty, such as malnutri-
tion and diarrhoea, in children under 5 years of age. The
primary care actions promoted in the FHS are developed
by multidisciplinary teams, have a preventive purpose,
and reduce risk factors through individualised care and
health education.”’ # These actions include quality and
prenatal care, vaccination coverage, oral rehydration
therapy and maternal and child guidance measures,
which are effective strategies focused on the early detec-
tion of diseases and represent a determinant of child
survival in developing countries.” **

Vaccination is an integrated and routine action of primary
healthcare services offered in the FHS in Brazil and has a
great impact on the overall health of children. The Brazilian
Ministry of Health recommends 95% vaccination coverage
for the basic regimen in children under 1-year-old, and such
levels have been reached since 1998.%*°

In the state of Para, the results of our study confirm
the benefits of expanding access to primary care health
services, with preventive actions and guidance charac-
teristic of the FHS for child health. We can assume that
preventive actions such as the availability of vaccines in

50000
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Figure 3 Ambulatory care-sensitive conditions in children
under 5 years. 2008/2017. Para.

3

the childhood calendar against rotavirus, triple viral and
pneumococcal and oral rehydration therapies for diar-
rhoea conditions, which are performed on primary care,
were fundamental for the outcome found, mainly in the
reduction of hospital admissions for diarrhoea, bacterial
pneumonia and asthma, in addition to a more significant
decrease in mortality in children under 1 year of age.

Brazil, historically characterised by inequities in health
and wealth, is the country with the largest economy in
Latin America and has experienced an important decline
in child mortality in the last 30 years. Brazil achieved
the reduction target established by the Millennium
Development Goals before 2015, which lead to improve-
ments in neonatal and child health.?” In this context,
studies suggest that over the years, the municipalities
that obtained the highest primary care expansion rates
exhibited the highest reduction rates in child mortality
and illness.”® * After the expansion of the FHS popula-
tion coverage, our study found that there was a reduction
in illness in children younger than 5 years old throughout
the study period. Thus, it should be considered that
a health system with strong primary care may control
most childhood diseases, with a consequent reduction in
unnecessary hospitalisations.

According to Starfield, primary care does not exclude
social and environmental health determinants but is able
to minimise disparities and, thus, reduce regional inequi-
ties.”” This explanation is plausible for the state of Para,
which benefited from the expansion of the FHS in its
municipalities, with improved health indicators for the
child population. Although the state of Pard is a province
rich in minerals in the Brazilian Amazon, 11% of its popu-
lation (2 million people) lives in extreme poverty, only
half of its population has a treated water supply, and more
than 90% of its population does not have an adequate
sewage system.”'

A previous study conducted in the M. region showed
the beneficial effects that population primary care
coverage by the FHS provided to children in the Amazon
region and its immense flexibility in adapting to the local
context.”” Our study reinforced the benefits of the expan-
sion of primary care in the same region, which had the
highest decrease in mortality rates in children under 5
years old in the state of Para.

We also observed an increase in the diagnosis of respira-
tory bronchitis (lung disease group) in the study period;
lung diseases are frequent pathologies in childhood due
to acute viral processes. In northern Brazil, there are
risk factors that favour the onset of childhood respira-
tory diseases because of the socio-environmental condi-
tions prevalent in the region, such as the high number
of residents per household, low maternal education and
low family income.” Agglomeration is common among
family members in the region, with high birth rates and
precarious housing conditions, in which several inhabi-
tants share the same room.”

The increase in the hospitalisation of children under 5
years old due to preventable pathologies such as urinary
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tract infections and ear, nose and throat infections, in
addition to respiratory diseases (acute bronchitis), may
also be due to extending the access of populations to FHS
medical care, populations who had been deprived of this
service for a long time. This allowed hospitalisations as
a way to avoid major health problems; this also reduced
hospitalisations for more advanced stage diseases, such
as bacterial pneumonia, which represents a more severe
evolution of lung disease in childhood.”

This study also found an increase in hospitalisations
related to labour and puerperium. Research shows that
although the country has advanced in prenatal care, the
challenge in promoting the health of neonates and preg-
nant woman still persists as a consequence of a history of
high rates of caesarean section and increased prematurity
in recent years.”* The increased incidence of congenital
syphilis and the advent of Zika virus infection, which are
realities in the Amazon region, are worrisome factors.™
The current challenge is the qualification and intensifi-
cation of primary care actions focused on promoting the
health of the pregnant woman and the fetus, ensuring a
timely diagnosis and intervention for the prevention of
prematurity, and encouraging humanised delivery educa-
tion practices in the FHS.

Preventable hospitalisations represent a considerable
financial impact on the management of resources allo-
cated to the SUS and unnecessarily burden the health
system. Finding a balance between primary care and
hospital care has been a proposal to circumvent public
spending and optimise the service to the population in
the country.” Our study showed a significant reduction of
more than 57% in hospital expenses, which represented a
savings of 4.5 million dollars to the state coffers regarding
the hospitalisation of children under 5 years old in 2017.
This corroborates the importance of preventive measures
and longitudinal monitoring provided by the FHS so that
hospitals can direct resources to secondary and tertiary
care, which emphasises the fundamental role of primary
healthcare in the context of government public policies.

Among the limitations of our study, we report those
inherent to the methodology adopted, in which the use
of administrative data are susceptible to notification
errors or possible failures in information processing. For
this purpose, a wide range of robustness tests was used to
increase the quality of the results presented. In addition,
the analysis of spending in historical series has limitations
due to inflationary variations and other economic charac-
teristics over time. In this case, the correction according
to an economic index (IPCA/IBGE) was chosen to mini-
mise this problem and facilitate comparisons. The ACSC
causes defined in Brazilian legislation are not speci-
fied according to age. It should be noted that the data
presented here were restricted to the evaluation of the
public health system.

The findings were able to demonstrate that the expan-
sion of primary healthcare has the potential to act on
social determinants of health, with preventive and
continued care actions and can substantially reduce

illness and mortality in children under 5 years of age,
especially in vulnerable populations and those living in
remote locations of Brazilian municipalities, as in the
state of Para. However, despite the advances in health,
the severe economic crisis that Brazil has faced since
2015 has caused the Brazilian government to adopt
economic austerity measures that included budget
cuts for social programmes, which affect the FHS.*" *!
Such measures impacted the poorest municipalities in
the country, increasing inequalities in child health and
undermining the important achievements in health in
recent years.

CONCLUSIONS

Our findings reinforce the importance of the public
health protection for the child population and the posi-
tive impacts of FHS in the state of Para, in the Brazilian
Amazon. The government actions aimed at reducing
regional health disparities and the effort to strengthen
primary care can improve health indicators of children
and be an important strategy to developing countries.
Future evaluations that address the dynamic performance
of primary care and its complex inter-relationship with
the determinants of childhood illness will help corrobo-
rate the impact of the findings presented here.
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