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Abstract

Objectives: to describe the evolution of rates of Hospitalizations for Conditions
Susceptible to Primary Care (HCSPCs) in children and adolescents in Minas Gerais, testing
the correlation with population coverage of the Family Health Strategy (FHS).

Methods: an ecological study analyzing the evolution over time and correlation with rates
of coverage of the FHS between 1999 and 2007. Analyses were carried out for three age
groups: 0 - 4 years, 5 - 9 years and 10 - 19 years. Pearson'’s correlation coefficient was used
with a level of significance of 5%.

Results: the rates of HCSPAs were found to decline during the period studied. In the
population aged 0 - 4 years, a decrease of 19.1% was observed. For the 5 - 9 and 10 - 19
year age groups, the rates fell by 0.6% and 18.5% respectively. There was no significant
correlation between the decline in rates and increased FHS coverage. The main causes of
hospitalization for all age groups were infectious gastroenteritis, bacterial pneumonia and
asthma.

Conclusions: despite the decrease observed, the lack of correlation between coverage
and rates of HCSPA draws attention to the need for improvement in access to and better
professional qualification for child and adolescent healthcare.
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Introduction

The Family Health Strategy (FHS) has been
embarked on as a proposal for re-organizing the
Brazilian health system, replacing the traditional
hospital-centered model of care based on curative
activities.! Apart from bringing with them the guide-
lines of the Brazilian National Health System (SUS),
of universality, equality and integral care, FHS teams
must also incorporate primary contact, longitudi-
nality and coordination of healthcare, as a way of
consolidating primary healthcare.2

Despite difficulties in the early years of implan-
tation, the FHS has spread rapidly in the country,
especially after 1998, with the implementation of the
Basic Care Floor (BCF).3 The numerical expansion
of Family Health teams has brought various gains for
the population, with greater access to primary care
and a positive impact on health indicators.4-6

The consolidation of this new healthcare strategy
has the potential to strengthen primary care, helping
to confront health problems and reduce inequality.”
However, its robust consistent growth has deep
implications for evaluation processes, analyses of
impact on morbidity and mortality and organization
of care practices.

In the case of evaluation of the effectiveness of
healthcare within the FHS there have been important
studies of Hospitalizations for Conditions
Susceptible to Primary Care (HCSPCs). Such condi-
tions are diseases that, if well attended and cared for
at the first level of care, do not require hospitaliza-
tion or require it far less.8 It can thus be understood
that the identification of many hospitalizations for
conditions susceptible to primary care may be the
result of deficiencies in the performance of primary
healthcare services provided, whose failings range
from access to the service to its capacity to produce
results. HCSPCs are thus an important assessment
indicator for access to and quality of primary care.8
There is expected to be an intrinsic and inversely
proportionate correlation between the expansion of
the FHS and HCSPCs, in so far as an increase in the
number of FHS teams and coverage should be
reflected in a proportionately reduced number of
HCSPCs.

In Brazil, the use of HCSPCs has become a
frequent topic in scientific publications, with an
emphasis on ecological studies analyzing the evolu-
tion of hospitalizations among adults.? There are few
studies that address pediatrics and adolescents.10-12
Studies of this age group are important since,
different from adults, acute conditions predominate
in this sector of the population. There are also
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distinct standards for younger (breastfeeding) chil-
dren and for adolescents.10 The aim of the present
study is to describe the evolution of HCSPCs in the
population aged under 20 years between 1999 and
2007 in the State of Minas Gerais, correlating this
with FHS coverage of the population over the same
period.

Methods

This was an ecological analytical study. The target
population was individuals aged between 0 and 19
years. The study included data for all individuals
aged under 20 years residing in Minas Gerais who
were hospitalized during the period under study. For
more detailed analysis, the group was subdivided
into the following age groups: 0 - 4 years, 5 - 9 years
and 10 - 19 years, following the age division avail-
able in the data source.13 All data were obtained
from the National Health System Information
Department (Datasus) which provides information
on admissions to public and private hospitals ope-
rating within the SUS, from Hospital Admission
Authorizations (HAA), through the Hospital
Information System (HIS).

The period covered stretched from 1999 to 2007.
The aim of these temporal cut-off points was to work
with more uniform data, since, as of 1999, the
Ministry of Health determined that authorizations of
hospital admissions should be filled in using the
Tenth International Classification of Diseases codes
(ICD-10) instead of the 9th International
Classification of Diseases (ICD-9) which had been
used up to then. On the other hand, 2008 saw the
introduction of a new uniform table of procedures
for filling in the HAA (GM/MS n° 1541 27 June
2007), which may also generate misleading analyses.

To calculate hospitalization rates, the number of
hospitalizations was divided by population estimates
for each year for the target population, obtained from
the Brazilian Institute of Geography and Statistics
(IBGE), and multiplying the final result by a
constant of 1,000. FHS coverage was measured
using data retrieved from the website of the
Department of Basic Care/Secretary of Healthcare/
Ministry of Health.13

Analysis of the correlation between hospitaliza-
tion rates and FHS coverage throughout the State
was carried out using Pearson’s Correlation
Coefficient (“r”), with a level of significance of 5%
(»<0.05). Calculations were performed on electronic
spreadsheets and using the Statistical Package for
the Social Sciences (SPSS), Version 17.0.



Results

The evolution of hospitalization rates among indi-
viduals aged under 20 years in Minas Gerais in the
period under study is presented in Table 1, with
details for the respective age groups. It can be seen
that, during the period under observation, including
the first and last year of the time series, HCSPC rates
among those aged between 0 and 4 years declined
from 34.94 to 28.27/1000 inhabitants, amounting to
a reduction of 19.1%. In this same age group, the
hospitalization rate for other conditions saw a drop
from 69.04 to 42.87/1000 inhabitants, amounting to
a decrease of 37.91%. HCSPCs increased propor-
tionally from 33.6 % to 39.74%, for hospitalizations
as a whole.

It should be noted that, for the 5 -9 and 10 - 19
year age groups, rates varied less between the first
and last year of the series studied. Among those aged
5 - 9 years, HCSPCs fell from 6.35 to 6.31/1000
inhabitants and among those aged 10 — 19 years,
from 3.89 to 3.17/1000 inhabitants.

Table 2 presents an analysis of the correlation
between FHS coverage and the total number of
HCSPCs during the period studied. It can be seen
that there was an inverse or negative correlation for
all the rates calculated across the series (1999 -
2007). However, the correlation was only significant
in the 0 - 4 and 5 - 9 year age groups for hospitaliza-
tions not susceptible to primary care and, in the 10 -
19 year group for HCSPCs.

For the three age groups evaluated, it was found
that some diseases were repeated as groups of causes
with the highest frequency. The main causes of
HCSPC were infectious gastroenteritis, bacterial
pneumonia, asthma, infections of the urinary tract,
diseases of the lower airways and epilepsy.

Figure 1 shows the distribution of groups of
causes of HCSPC. It can be seen that the five main
causes account for 90.8% in the youngest, 87.3% in
the intermediate group and 68.8% of adolescents. In
particular, gastroenteritis and its complications,
asthma and bacterial pneumonia accounted for more
than 50% of HCSPCs throughout the period.

Figure 2 shows the behavior of the three main
causes of HCSPC in the population studied between
1999 and 2007. It can be seen that the rate for
gastroenteritis was 477.75/1000 inhabitants in the
first year studied and fell to 270.21/1000. Asthma
maintained a roughly constant rate throughout the
period. The rate in 1999 was 206.80 and
191.27/1000 inhabitants in 2007. Pneumonia
increased greatly from 75.70 to 282.19/1000 inhabi-
tants, a rise of 73.2%.

Hospitalizations for CSPCs in children and adolescents

Discussion

In the present study, analysis of the HCSPC trend
found a decrease in hospitalization rates, which
concurs with the behavior observed for HCSPCs in
other studies with different age groups and time
frames.%14-16 However, it is important to note that
the studies that evaluated the pattern of hospitaliza-
tions in adult patients found a more marked drop in
HCSPC rates.14-17

For the population studied, it was found that, in
fact, there was a tendency for all rates to decline, but
this was clearest only in the last four years of the
series. A similar finding appeared in a study
conducted in the State of Pernambuco, for the period
between 1999 and 2009, in a population of children
aged under five years, in which almost half of hospi-
talizations were attributed to conditions susceptible
to primary care.!1

In Brazil, there are still few studies of HCSPCs
for the population of children and adolescents and
those that exist are not consistent in terms of the age
groups studied or the methodology employed. This,
in combination with regional particularities and
socioeconomic influences, may explain the distinct
results. While, in the present study, the percentage of
HCSPCs in children aged 0-4 years always lay
between 30 and 40% in the years under investigation
and in the 5 to 9 year group, the mean was lower
than 30% and in the 10 — 19 group, the percentage of
HCSPCs did not exceed 20%, in the State of Piaui,
roughly half of hospitalizations in children under
five years of age, over ten years, were attributed to
conditions susceptible to primary care.l2
Pernambuco also saw a higher proportion of
HCSPCs in this age group, dropping 42.8% between
2003 and 2009.11

Analysis of the correlation between FHS
coverage and rates of hospitalization showed that the
expansion of the FHS care network has not had a
significant effect in terms of reducing rates of
HCSPCs among those aged under nine years, even
though the relation observed may be inverse. This
correlation was significant for those aged under five
years and between 5 and 9 years for hospitalizations
not susceptible to primary care and for the 10-19 age
group only for HCSPCs. These findings suggest a
one-off, fortuitous correlation. It is not possible to
establish associations of causality, as the ecological
study deals with hospitalizations not susceptible to
primary care. The finding of an inverse and signifi-
cant correlation for HCSPCs in the 10-19 age group
requires further investigation, since adolescents
infrequently seek out health services and it is not
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Figure 1

Distribution of main groups of Hospitalizations for Conditions Susceptible to Primary Care, by age group. Minas Gerais,
1999-2007.

0 to 4 age range
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5 to 9 age range
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2 - Bacterial pneumonia
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10 to 19 age range
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Figure 2

Hospitalizations for CSPCs in children and adolescents

Behavior of three main groups of HCSPCs in individuals aged under 20 years, in Minas Gerais, 1999-2007.

600

Tendency for the main taxes of HCSPC* among individuals

aged 0 to 19 in Minas Gerais, 1999-2007
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(*) Rates are expressed in number of hospitalizations/1,000 inhabitants.
HCSPC= Hospitalization for conditions susceptible to primary care.

possible to attribute this result to a relation of
causality. Furthermore, this is one of the age groups
in which there are fewest hospitalizations.!18
According to a 2010 study of adolescents, the hospi-
talization rate did not exceed a tenth that of the
general population in the year under study.19

Some studies have pointed to a significant
inverse correlation between increased FHS coverage
and a reduction in rates of HCSPCs in the adult
population.14-17 However, this relation has not been
reported consistently in other studies and each
Brazilian State has its own peculiarities.20 A study in
the south of Minas Gerais found the rates for two
time periods to behave differently for different age
groups.2! In another study, divergent behavior was
found for some conditions susceptible to primary
care, including an increase in some rates and thus
pointing to the need to reorganize FHS teams to
improve the indicators observed.22

The results with different tendencies for different
regions may suggest limitations on health teams in

provision of child healthcare, although the multi-
causal nature of the event studied should be taken
into consideration. The analyses also point out the
need for more in-depth reflection on the limitations
of the HCSPC indicator and the determinants of
hospitalizations for avoidable causes. Some charac-
teristics of primary care may influence the behavior
of the team regarding this and other indicators, such
as the size of the enrolled population, the continuity
of care, the characteristics and qualifications of the
health team and the local physician.23 Other authors
have discussed the limitations of the indicator,
pointing to characteristics of the population group
involved and factors relating to individuals.8 Factors
such as very low household income and very young
or very advanced age, for example, may be inter-
vening conditions that increase the risk of hospita-
lization. A study conducted in Minas Gerais found a
high prevalence of HCSPCs attended primarily by
the emergency care unit, which, in the view of these
authors, highlights the excessive load borne by

Rev. Bras. Saude Matern. Infant., Recife, 16 (2): 169-178 abr. / jun., 2016

175



Caldeira AP et al.

emergency services to the detriment of longitudinal
primary health care.24

Reflection on the relation between FHS coverage
and HCSPCs should also take into account the possi-
bility that a low population coverage does not affect
some indicators. Studies in Pernambuco!! and
Piauil2 reported a significant inverse correlation
where, in the period studied, there was FHS
coverage of nearly 100%.

The present study came up with findings similar
to various other studies in the area regarding the
main groups of diseases that generate
HCSPCs.10,18,25,26 According to the national litera-
ture, the most prevalent diseases among children
aged 0-4 years in the Southeast are infectious
gastroenteritis and its complications and bacterial
pneumonia..26 A study in Piaui of the 1 - 4 year age
group, between 2000 and 2010 found the main
causes to be related to infectious and parasitic
diseases, respiratory disorders and diseases of the
digestive tract in that order.!12 An international study
found the six main diagnoses in a population aged
under 18 years to be asthma, dehydration/gastroen-
teritis, pneumonia, convulsions, skin infection, and
infection of the urinary tract, which accounted for
90% of hospitalizations.27 In short, acute conditions
or their complications predominate in children,
which is different from the pattern for other age
groups.26

Analysis of the groups of diseases that generate
HCSPCs showed that, for the age group studied,
gastroenteritis, bacterial pneumonia and asthma
accounted for more than half of HCSPCs. There is,
therefore, a need for primary care teams to be more
efficient in preventing and treating these diseases.

It is worth noting each of these diseases behaved
differently: there were reduced rates for gastroen-
teritis, while bacterial pneumonia increased and
asthma  remained  practically  unchanged.
Gastroenteritis is closely related to sanitary educa-
tion conditions and should therefore tend to decline
sharply with adequate prevention and promotion.
Complications should also be reduced if the condi-
tion is attended to in an adequate and timely fashion.
This decline in gastroenteritis has also been found in
other studies.11,12,14,26 A study of a number of cities
in Bahia showed that the rate of hospitalizations for
gastroenteritis declined sharply and is associated
with increased FHS coverage. However, this associ-
ation did not persist after multivariate analysis, when
data were adjusted in relation to variables such as
solid waste collection, sanitary sewerage and water

supply.28
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Respiratory diseases are common causes of child
hospitalizations and this is backed up by the present
study. A national study conducted between 1998 and
2007, in children aged 1 - 4 years, showed that
diseases of the respiratory apparatus (40.3%) were
the main cause of hospitalizations, followed by
infectious and parasitic diseases (21.6%), and
disecases of the digestive tract (5.5%).25 The
increased rate for bacterial pneumonia in particular
is an especially worrying sign. This result has also
been reported in other studies.22.29 Some authors
have noted that this increase coincides with changes
in payments for HAA procedures, with an increase
of 124.8% for this disease.29

The unchanged rates for asthma have been asso-
ciated with patient adherence, the qualification of
professional and/or difficulty of access to adequate
treatment. A review study of the subject concluded
that the FHS teams have limitations in managing
asthma, with an inadequate physical space and lack
of commitment and knowledge on the part of profes-
sionals regarding the disease.30

The results of the present study should be inter-
preted with various limitations in mind. It is an
ecological study, working with secondary data,
which, in some situations, may raise doubts as to its
reliability. But it should be noted that a study of
tendencies, with the quantity of data covered, is
difficult to carry out in any other way. On the other
hand, the volume of data provides a high level of
representativeness for the location studied. It is also
worth noting that the unit of analysis was the whole
State of Minas Gerais, in all the social, political,
cultural, environmental and economic diversity of its
853 municipalities. Very significant differences
between the municipalities and regions of the State
may interfere differently with the impact of extended
FHS coverage. This, however, was not the aim of the
present study and further studies need to be
conducted in this field to improve understanding of
the phenomenon under study.

In conclusion, the present study revealed that, in
Minas Gerais, from 1999 to 2007, for the population
aged 0 to 19 years, there was a decline in avoidable
hospitalizations. Over the same period, there was a
significant increase in Family Health Strategy
coverage but this was not significantly correlated
with the behavior of child HCSPCs. This suggests
the interference of other variables in the process of
child hospitalization and the need for public policy
to improve access to healthcare for children and
adolescents and to strengthen primary care.
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