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Abstract

Admissions due to primary health care sensitive
conditions from 1999 to 2009 among children <
5 years old were analyzed for municipalities in
Pernambuco State, Brazil. Using data from the
Brazilian Unified National Health System'’s Hos-
pital Information System, a negative binomial
regression was applied to estimate rate ratio (RR)
and 95%CI for the effect on primary health care
sensitive condition rates (admissions/10,000 in-
habitants) of the Family Health Program (FHP)
coverage (%), some demographic variables and
living conditions. Hospitalizations due to pri-
mary health care sensitive conditions represent-
ed 44.1% of 861,628 admissions and the rate de-
clined from 557.6 to 318.9 (-42.8%), a reduction
three times greater than the rate due to all other
causes. Increased FHP coverage was protective
against primary health care sensitive conditions
(RR = 0.94; 95%CI: 0.89-0.99). A decline in hospi-
talizations due to primary health care sensitive
conditions indicated improvements in health
status and may be associated with the consoli-
dation of primary health care. Studies on access
and quality of primary health care in relation to
child morbidity and hospitalizations are needed.

Hospitalization; Primary Health Care; Family
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Resumo

Analisaram-se as internagbes por condigcoes
sensiveis a atencdo primdria de 1999-2009 em
criangas < 5 anos, em municipios de Pernam-
buco, Brasil. Com dados do SIH/SUS, aplicou-se
regressdo binomial negativa para estimar razdo
de taxas e IC95% do efeito sobre a taxa de inter-
nagoes por condicbes sensiveis a atengdo primd-
ria (internagoes/10.000 habitantes) da cobertura
(%) do Programa Satide da Familia (PSF), vari-
dveis demogrdficas e de condicoes de vida. Do
total de 861.628 internacgoes, 44,1% foram por
condigobes sensiveis a ateng¢do primdria. A taxa
variou de 557,6 para 318,9 (-42,8%), redugdo 3
vezes maior que da taxa de internagdo por todas
as outras causas. Maior cobertura do PSF teve
efeito protetor contra internagoes por condigoes
sensiveis a ateng¢do primdria (razdo de taxa =
0,94; IC95%: 0,89-0,99). A diminuigdo de inter-
nagoes por condigoes sensiveis indicou melhoria
na situagdo de satide e pode estar associada a
consolidagdo do PSE Hd necessidade de estudar
acesso e qualidade da atengdo primdria a saiide
em relag¢do a morbidade e hospitalizagoes.

Hospitalizagdo; Atengdo Primdria a Saiide;
Estratégia Saiide da Familia; Satide da Crianga
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Introduction

According to some evidence, effective health
promotion practices and early and adequate
care might reduce the occurrence of severe cases
of disease and consequently decrease the need
for hospital admissions and highly complex and
costly treatments 1.2. Service organization mod-
els that prioritize primary health care are sup-
posed to impact the number and characteristics
of hospital admissions 3. Among the proposals
for organizing primary health care in Brazil, the
Family Health Program (FHP) stands out as one
of the pillars of health policy, also considered to
be the preferential door of entry to services of the
Brazilian Unified National Health System (SUS) 4.
The FHP provides coverage to approximately
54.8% of the Brazilian population as a whole and
72.6% of the northeastern region (as of Decem-
ber 2012). Those proportions are the result of the
adherence to the FHP of all states and more than
90% of the municipalities as well as to a relatively
quick expansion of the program, which increased
the population’s access to services.

With this, the recognition of the potential
preventability of certain diseases through prima-
ry care 5 led some authors, from 2005 onwards,
to formulate the Brazilian list of hospitaliza-
tions due to primary care sensitive conditions,
i.e., a set of health problems for which the need
for hospital admission might be avoided with
effective, timely and high-quality actions per-
formed at the primary care level 6. Specifically,
this concept was based on a study from the early
1990s 7, which aimed to understand the barriers
to outpatient care according to socioeconomic
conditions, using the causes of hospitalization as
indicators of access and quality of services at the
primary health care level. In 2008, the Brazilian
Ministry of Health issued a directive listing those
conditions 8 which was also published in a sci-
entific article in 2009 6. From that time onwards,
the rate of hospitalizations due to primary care
sensitive conditions has been used to assess the
effectiveness of primary health care 910,11, In fact,
more recent studies have found an association
between the rate of hospitalizations due to pri-
mary care sensitive conditions and the expansion
of FHP coverage 12,13,14, In 2010, FHP coverage
reached 68.3% of the population of Pernambuco
State, as a consequence of the rapid expansion of
that program since its establishment in that state
in 1998. Thus, after a decade, a substantial re-
duction in avoidable hospital admissions might
be expected.

In the last two decades, a positive change with
regard to health care, living conditions and social
determinants has been observed and has hap-
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pened in parallel with reductions in mortalities
among children, including those under the age of
five. Despite these advances, some challenges re-
main, including: regional inequalities in the popu-
lation distribution of infant deaths, the increase
in preterm births and high proportions of deaths
and hospital admissions due to preventable
causes 15. Faced with so many challenges, atten-
tion to the health problems of children remains a
priority, since reducing infant mortality was one
of the Brazilian commitments to the Millennium
Development Goals. The present article describes
the results of a study that assessed the temporal
evolution of rates of hospitalizations due to pri-
mary care sensitive conditions in children under
the age of five in Pernambuco State, Northeast
Brazil, taking into consideration changes in FHP
coverage and other factors.

Methods

This exploratory study adopted an ecological and
longitudinal approach in which apanel data tech-
nique was used. Municipalities were the units of
analysis, and all 185 Pernambuco municipalities
were included. The study included children aged
under five residing in that state who were admit-
ted to hospitals providing services to SUS and lo-
cated in that state, between 1999 to 2009. During
that period, the FHP was firmly established as
the structuring strategy of the healthcare model.
The study comprised young children, given the
vulnerability of that group to avoidable causes
of hospital admission. In Pernambuco in 1999,
there was a total of 774,625 individuals in that age
group, corresponding to 10.3% of the state popu-
lation; this proportion progressively decreased to
8.7% in 2009 (Health Informatics Department —
DATASUS. http://www?2.datasus.gov.br, accessed
on 23/Mar/2013).

Data registered in the SUS Hospital Infor-
mation System (SIH/SUS) was used and stored
in digital databases openly available in the
DATASUS website (http://tabnet.datasus.gov.br/
cgi/sih/midescr.htm, accessed on 23/Mar/2013),
as well as census data provided by the Brazilian
Institute of Geography and Statistics (IBGE), ac-
cessed in June 2011. Only paid Hospital Admis-
sion Authorizations (AIH) were included in the
analysis. The causes of the hospitalizations re-
corded on the ATH forms were classified accord-
ing to the Brazilian List of Primary Care Sensitive
Conditions 8, which reflects the concept of hos-
pitalization due to primary care sensitive condi-
tions used in the present study. That list describes
74 selected causes of hospitalizations distributed
in 19 groups and is based on the 10t revision
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of the International Statistical Classification of
Diseases (ICD-10). All other causes of hospital
admission were classified as non-hospitalization
due to primary care sensitive conditions. Admis-
sions for delivery and birth were excluded. The
rates of admissions for both hospitalizations due
to primary care sensitive conditions (dependent
variable) and non-hospitalization due to prima-
ry care sensitive conditions per 10,000 children
were calculated by dividing the number of hos-
pitalizations for children under five by the total
number of children within that age range per
municipality and year.

FHP coverage was defined as the percentage
of individuals assisted by that program. That in-
dicator was calculated based on the recommen-
dations of the Department of Primary Care at the
Brazilian Ministry of Health (http://dab.saude.
gov.br/index.php, accessed on 11/Mar/2011),
according to which the average number of indi-
viduals assisted per FHP team is 3,450 (i.e., 1,000
families with an average of 3.45 members). The
proportion of the population covered by the FHP
in the state and for each municipality per year
was calculated by multiplying the number of FHP
teams by the mean number of individuals as-
sisted by one FHP team, and the result was then
divided by the total population. That variable
was categorized as follows, based on previously
published criteria 16, but with modifications:
FHPs with a consolidated population coverage
(namely covering 70% or more of the popula-
tion and established in the municipality for four
or more years); FHPs with intermediate cover-
age (coverage 70% or more of the population
and established in the municipality for less than
four years or covering between 30% and 70% of
the population irrespective of time since estab-
lishment); and FHPs with incipient coverage
(less than 30%).

The following variables (obtained by mu-
nicipality and year) were also included in the
analysis: demographic characteristics and liv-
ing conditions (the proportion of children under
five 16, the illiteracy rate among those aged 15
and over and the proportion of poor individu-
als (according to the classification of the Insti-
tute for Applied Economic Research — IPEA. Ipe-
adata. http://www.ipea.gov.br/portal/, accessed
on 29/Aug/2011), the Child Development Index
(CDI) 17, the Municipal Human Development
Index (HDI-M) 18 and the proportion of the pop-
ulation with piped water at home according to
the censuses of 1991 and 2000, and the supply
and use of health care services (the availability of
hospitals and the proportion of live born infants
whose mothers attended up to three prenatal
visits as recorded by the Information System on
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Live Births (SINASC. http://tabnet.datasus.gov.
br/cgi/deftohtm.exe?sinasc/cnv/nvuf.def, ac-
cessed on 23/Mar/2013). The CDI is a synthetic
indicator calculated by the United Nations Chil-
dren’s Fund (UNICEF), which helps to formulate
and monitor targeted early childhood public poli-
cies. It consists of four basic indicators: number of
children less than six years old living with poorly
educated parents, vaccination coverage in chil-
dren under one year of age, prenatal coverage of
pregnant women and children enrolled in pre-
school 17. It is known that the higher the CDI and
HDI-M values the better the living conditions
of the population. The availability of hospitals
was dichotomized (present and absent), while
the other variables were categorized according to
distribution quartiles.

To compensate for the lack of municipality
level data for some years, the following variables
had values interpolated: the CDI, the HDI-M, the
proportion of poor people, the illiteracy rate and
the proportion of population with piped water
at home. A linear trend hypothesis was adopted
to find intermediate values between two data
points to determine the annual change in the
values of the variables (either the census years,
1991 and 2000, or any pair of years of the series).
Further, extrapolation made it possible to ob-
tain data for the full period from 1999 to 2009.
A similar approach was used in another study of
the FHP 16: for 17 municipalities that had not yet
been created by the time of the 1991 census, the
data from the health region to which they were
to belong was used as the 1991 initial time-point
and their own 2000 census data were taken as
the second time-point for interpolation. Data
on hospital availability was accessible for 1999,
2002 and 2005-2009; for the other years, it was
assumed that the hospitals existed in a munici-
pality in 2000 and 2001 when there were records
of itin 1999 and 2002; likewise for 2003 and 2004,
when records from 2002 and 2005 were available.

The relative importance of the effects of the
independent variables on the temporal variation
in the rate of hospitalizations due to primary care
sensitive conditions was analyzed by applying a
fixed-effects negative binomial regression. That
method was selected because it is appropriate
for count data that exhibits over-dispersion 19,
as was the case of the rate of hospitalizations
due to primary care sensitive conditions. That
technique also allows the regression intercept to
be attributed to each unit of analysis to operate
as its control 1920, The fixed-effects model was
chosen, based on the Hausman test and because
it is the most appropriate for assessing panel
data. The fixed-effects model was also adopted
by other studies that have assessed the impact



of the FHP 131416 and thus allows our results to
be compared. Goodness of fit tests with Akaike
Information Criterion and Bayesian Information
Criterion estimates were done.

Data from all 185 municipalities for the entire
11 year period were integrated into the regression
analysis. This resulted in a total of 2,035 entries.
The associations between the hospitalizations
due to primary care sensitive conditions rate
and the study variables were investigated by cal-
culating the rate ratio (RR) and 95% confidence
interval (95%CI) of rates of hospitalizations due
to primary care sensitive conditions by exposure
categories of municipality entries, considering
those rates as cumulative incidence of hospital-
ization. A bivariate analysis was performed first
to investigate the association between the rate
of hospitalizations due to primary care sensitive
conditions and each independent variable, and
the variables that exhibited a p-value significance
level equal to or lower than 10% were included
in the multivariate analysis. The variables with
co-linear behavior were excluded from the final
model. The application TabWin 3.2 (DATASUS.
http://portal.saude.gov.br/portal/se/datasus/
area.cfm?id_area=732) was used for data tabu-
lation, while Stata/SE 10.0 (Stata Corp., College
Station, USA) was applied for the descriptive and
multivariate analyses.

Results

0Of 861,628 hospital admissions for children un-
der five recorded in Pernambuco from 1999 to
2009, 44.1% (380,060) were due to primary care
sensitive conditions. The proportion of hospi-
talizations due to primary care sensitive con-
ditions relative to the total number of hospital
admissions varied annually, ranging from a
maximum of 47.8% (in 2003) to a minimum of
37.7% (in 2009). The rate of hospital admissions
for all causes decreased by 27.8% in that period
(from 1,170.8 to 845.5/10,000 children). The rate
of hospitalizations due to primary care sensitive
conditions showed a continuous decline starting
in 2003, dropping from 557.6 to 318.9 (-42.8%).
Although the non-hospitalizations due to pri-
mary care sensitive conditions rate decreased
from 613.2 to 536.4 (-14.2%), it did not occur in
a progressive manner. The reduction of the hos-
pitalizations due to primary care sensitive con-
ditions rate was threefold greater compared to
the reduction of the non-hospitalization due to
primary care sensitive conditions rate (Figure 1).

All 19 groups of causes of the Brazilian List
of Primary Care Sensitive Conditions 8 were
registered for hospital admissions of children.

HOSPITALIZATIONS DUE TO PRIMARY HEALTH CARE SENSITIVE CONDITIONS

The two groups responsible for the highest pro-
portion of hospitalizations due to primary care
sensitive conditions were gastroenteritis and
complications (Gastroenteritis AO0 to A09 and
Dehydration E86) and asthma (Asthma J45, J46),
while the third position varied between bacterial
pneumonia (notably, Other Bacterial Pneumo-
nia and unspecified J15.8, J15.9) and respiratory
diseases (Acute Bronchitis J20, J21, specially) in
alternate years. The results indicated that most
hospital admissions were due to a small number
of causes that together accounted for 89.1% of
all cases (varying from 93.1% in 1999 to 82.1% in
2009). In addition, those two main groups of con-
ditions (gastroenteritis and asthma) accounted
for 85.4%, 76.9% and 63% of hospitalizations due
to primary care sensitive conditions in 1999, 2004
and 2009, respectively (Table 1).

The FHP coverage increased 321.7% (IPEA.
Ipeadata. http://www.ipea.gov.br/portal/, ac-
cessed on 29/Aug/2011) in Pernambuco during
the period under study, with three distinct phases
of progression. The greatest expansion occurred
from 1999 to 2001 (16.5% to 44.1%), followed by a
phase of slower growth from 2001 to 2005 (44.1%
to 62.6%) and culminating in a stabilization
phase, with coverage reaching 67.9% by 2009.
The number of municipalities with consolidated
FHP coverage showed continuous growth, reach-
ing 80% in the last year of the series, when FHP
coverage was classified as intermediate in 19.5%
of the municipalities and as incipient in a single
municipality (Figure 2).

A bivariate regression analysis (Table 2)
showed that the hospitalizations due to primary
care sensitive conditions rate in those munici-
palities with intermediate FHP coverage was 12%
lower than those with incipient FHP coverage,
which was considered the reference group for the
analysis (RR = 0.88; 95%CI: 0.85-0.91). Converse-
ly, the rate of hospitalizations due to primary care
sensitive conditions in the municipalities with
consolidated FHP coverage was 30% lower than
the rate of the reference group (RR = 0.70; 95%CI:
0.67-0.73). The protective effect of FHP against
preventable hospital admissions was confirmed
by the final adjusted model. Indeed, the hospital-
ization due to primary care sensitive conditions
rates in the municipalities with intermediate and
consolidated FHP coverage were, respectively,
4% and 6% lower than those with incipient cov-
erage. The final multivariate model showed that
the municipalities with low HDI-M values exhib-
ited hospitalization due to primary care sensitive
conditions rates that were 69% higher than those
with high HDI-M values. The illiteracy rate and
the proportion of the population under five were
positively correlated with the rate of hospitaliza-
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Figure 1

Hospital admission rates and rate ratios for non-hospital admissions for primary care sensitive conditions and hospital admissions for primary care sensitive

conditions among children under five residing in Pernambuco State, Northeast Brazil, per year, 1999 to 2009.
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Source of data on hospital admissions: Hospital Information System, Brazilian Unified National Health System (SIH/SUS) (Health Informatics Department —
DATASUS. http://tabnet.datasus.gov.br/cgi/sih/midescr.htm, accessed on 23/Mar/2013).

Hospital admissions for primary care sensitive conditions rate: number of hospital admissions for primary care sensitive conditions among children under five

divided by the total population within that age range per 10,000 inhabitants; Non-hospital admissions for primary care sensitive conditions: hospital

admissions for other causes; Rates: number of hospital admissions (hospital admissions for primary care sensitive conditions, non-hospital admissions

for primary care sensitive conditions and overall) in children under five divided by the total population within that age range per 10,000 inhabitants.

tions due to primary care sensitive conditions.
The proportion of the population with access to
piped water was negatively associated with the
rate of hospitalizations due to primary care sen-
sitive conditions (Table 2).

Some variables were not retained in the final
regression model: the proportion of poor peo-
ple and the CDI, which predicted a higher rate
of hospitalizations due to primary care sensitive
conditions in the bivariate analysis but exhibited
co-linear behavior with other variables in the ad-
justed model, and the presence of hospitals in
the municipality, which did not attain statistical
significance in the multivariate analysis.

Discussion

The reduction in the rate of hospital admissions
for children younger under five in Pernambuco
from 1999 to 2009 was greater for primary care
sensitive conditions than for all other causes of
hospitalization. Based on our data, it was esti-
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mated that at least 18,000 avoidable hospital
admissions were avoided at SUS-affiliated hos-
pitals. Thus reducing hospitalizations due to pri-
mary care sensitive conditions is beneficial for
children and their families, the population at
large and the SUS administration because un-
necessary expenses are avoided and the social
burden of morbidity is reduced.

Improvements in social conditions and in-
creased FHP coverage may have simultaneously
influenced the reduction in hospitalizations due
to primary care sensitive conditions. It may be
considered also that the changes in the health-
care model, principally the expansion of FHP
coverage, might have improved the overall liv-
ing and health conditions of the target popula-
tion. Evidence of this can be inferred from the
dramatic reduction in the under-five mortality
rate (deaths of children under five per 1,000 live
births) in Pernambuco that dropped from 49.3 in
2000 t0 20.9in 2009 (http://www?2.datasus.gov.br,
accessed on 23/Mar/2013). In fact, it was found
that even for those municipalities with interme-



Table 1

HOSPITALIZATIONS DUE TO PRIMARY HEALTH CARE SENSITIVE CONDITIONS

Number and proportion of hospital admissions due to primary care sensitive conditions for the most frequent causes in

children under five residing in Pernambuco State, Northeast Brazil.

Cause groups * Year
1999 2004 2009

n % n % n %
Infectious gastroenteritis and complications 25,153 58.2 18,778 50.6 10,971 44.9
Asthma 11,725 271 9,748 26.3 4,412 18.1
Bacterial pneumonia 320 0.7 2,828 7.6 1,593 6.5
Respiratory diseases 2,999 6.9 1,786 4.8 3,060 12.5
Other causes of hospitalizations for primary care 2,999 6.9 3,950 10.6 4,377 17.9
sensitive conditions
Total hospitalizations for primary care sensitive 43,196 100.0 37,090 100.0 24,413 100.0
conditions
Non-hospitalizations for primary care sensitive 47,506 41,902 40,289

conditions

Hospital admissions ratio

1.1 1.1 1.6

Source of data on hospital admissions: Hospital Information System, Brazilian Unified National Health System
(Health Informatics Department — DATASUS. http://www?2.datasus.gov.br, accessed on 23/Mar/2013).

* Cause groups according to hospitalizations for primary care sensitive conditions & based on the International Statistical

Classification of Diseases, 10th Revision.

Non-hospitalizations for primary care sensitive conditions: hospital admissions for all other causes.

Admissions for births (87) were excluded.

diate FHP coverage, the protective effect of that
program against hospitalization due to primary
care sensitive conditions seemed evident. How-
ever, if primary care is to be considered a strate-
gic element in changing the healthcare model, in
providing universal coverage and is thus to be the
entry door of the health service system, then the
implementation of consolidated coverage of the
FHP is called for, as is the case for the majority of
the municipalities in the state.

The relationship between the expansion of
access to healthcare services and other social
and economic public policies is well known. It
is worth noting that the decade investigated in
the present study was marked by substantial im-
provements in the living conditions in Pernam-
buco, as reflected by the increases in the HDI-M
(18%) 18, the CDI (47.6%) 17 and the proportion
of the population with piped water at home
(8.9%) (http://www2.datasus.gov.br, accessed
on 23/Mar/2013), and reductions in the illit-
eracy rate (-38.9%) and the proportion of poor
people (-14.6%) (IPEA. Ipeadata. http://www.
ipea.gov.br/portal/, accessed on 29/Aug/2011).
Indeed, the reduction in the rate of hospitaliza-
tions due to primary care sensitive conditions
was correlated with the social and economic de-
terminants of the living and health conditions

analyzed in the present study, and this result
aligns with the findings reported by other stud-
ies 10,14, Moreover, some investigations found
negative associations between the indicators of
living conditions and child mortality attribut-
able to avoidable causes 21, family income and
hospital admissions of children 22 as well as be-
tween schooling and child mortality 23 and hos-
pitalizations due to primary health care sensitive
conditions 10,12,24,25,

The observed decline in the hospitalization
due to primary care sensitive conditions rate was
greaterthan the onesreported for otherageranges
in Pernambuco and in the Brazilian Northeast 14.
This finding lends support to the role of the FHP
in the control of diseases among children, a tar-
get group for activities at the primary level of the
health care system. The FHP prioritizes immuni-
zation, the early diagnosis and timely treatment
of acute disorders to avoid complications (e.g.,
in the case of gastroenteritis) and to achieve the
control of chronic diseases (e.g., asthma) 1.5. This
role is consistent with the goals of reorganizing
the healthcare model, by promoting changes in
the organization of services and health practices
and strengthening, expanding and increasing the
quality of primary care 26,27,
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Figure 2

Family Health Program (FHP) coverage (%) in the state and proportion of municipalities according to different categories of

FHP coverage in Pernambuco State, Northeast Brazil, per year, 1999-2009.
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Source of data on FHP coverage: Department of Primary Care, Brazilian Ministry of Health. (History of family health coverage.
http://dab.saude.gov.br/index.php, accessed on 11/Mar/2011).

Incipient: < 30% FHP coverage.

Intermediate: FHP coverage (> 70% and time since establishment < four years) or FHP coverage < 70% and > 30%,
independent of the time since the establishment of the program.

Consolidated: FHP coverage > 70% and time since establishment > four years.

FHP coverage was calculated based on estimated number of individuals assisted by FHP teams divided by total population.

FHP coverage categorization was based on work by Aquino et al. 16.

Table 2

Crude and adjusted rate ratios (RR) obtained by negative binomial regression for the association of the hospitalizations for
primary care sensitive conditions rate in children under five with Family Health Program (FHP) coverage and demographic
data, living conditions and the supply and use of healthcare services in Pernambuco State municipalities, Northeast Brazil,
1999 to 2009.

Variable Bivariate analysis Adjusted multivariate
analysis
RR (95%Cl) RR (95%Cl)
FHP coverage *
Incipient 1.00 1.00

Intermediate
Consolidated
Percentage of population under five #
<9.6
>9.6<10.5
>105<11.4
>11.4

0.88 ** (0.85-0.91)
0.70 ** (0.67-0.73)

1.00
1.40 ** (1.31-1.49)
1.69 ** (1.57-1.83)
2.08 ** (1.90-2.27)

0.96 *** (0.93-0.99)
0.94 *** (0.89-0.99)

1.00
1.19**(1.12-1.27)
1.25**(1.15-1.35)
1.30 ** (1.17-1.43)

(continues)
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Table 2 (continued)
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Variable Bivariate analysis Adjusted multivariate
analysis
RR (95%Cl) RR (95%Cl)
llliteracy rate among those over the age of 15 ##
<238 1.00 1.00

>23.8<30.5
>30.5<36.6
> 36.6
Human Development Index ###
>0.712
>0.667 <0.712
>0.624 < 0.667
<0.624
Proportion of population with piped water #
>69.7
>55.2<69.7
>39.2<55.2
<392
Proportion of live born infants whose mothers
attended O to 3 prenatal visits #
<87
>87<13.6
>64.6<21.6
>21.6
Child Development Index §
>0.600
>0.508 < 0.600
>0.425 < 0.508
<0.425
Proportion of poor people ##
<556
>55.6<64.2
> 64.2<70.5
>70.5
Hospital #
Present

Absent

1.32 **(1.25-1.40)
1.77 ** (1.66-1.88)
2.31**(2.15-2.48)

1.00
1.36 ** (1.30-1.43)
1.77 ** (1.67-1.87)
2.32**(2.18-2.47)

1.00
1.28 ** (1.18-1.39)
1.73 **(1.56-1.93)
1.85** (1.63-2.10)

1.00
1.10 ** (1.04-1.1¢6)
1.35**(1.28-1.42)
1.60 ** (1.5-1.69)

1.00
1.33 %% (1.27-1.39)
1.64 ** (1.54-1.73)
2.02 ** (1.90-2.16)

1.00
1.51 **(1.41-1.62)
1.88 ** (1.73-2.06)
2.41**(2.19-2.66)

1.00
0.82 ** (0.78-0.87)

1.01 (0.94-1.10)
1.10 *** (1.00-1.20)
1.19 ** (1.05-1.34)

1.00
1.23**(1.15-1.31)
1.44 ** (1.32-1.58)
1.69 ** (1.50-1.90)

1.00
1.09 ***(1.01-1.17)
1.15**(1.04-1.28)
1.02 (0.89-1.1¢6)

1.00
0.97 (0.92-1.02)
1.02 (0.96-1.08)
1.01 (0.94-1.08)

95%Cl: 95% confidence interval; FHP: Family Health Program;

hospitalizations for primary care sensitive conditions rate: number of hospitalizations for primary care sensitive conditions

among children < five years old divided by the total population within that age range per 10,000 inhabitants.

* FHP coverage: Incipient (< 30%); Intermediate (> 70% and time since establishment < four years) or (< 70% and > 30%);

Consolidated (> 70% and time since establishment > four years);

**p <0.01;
*** 5 < 0.05;

# Health Informatics Department (DATASUS. http://www2.datasus.gov.br, accessed on 23/Mar/2013);

## Institute for Applied Economic Research — IPEA. Ipeadata. http://www.ipea.gov.br/portal/, accessed on 29/Aug/2011);

### Secretaria de Desenvolvimento Social e Direitos Humanos 18;

§ United Nations Children's Fund (UNICEF) 17.

Source of data on hospital admissions: Hospital Information System, Brazilian Unified National Health System — SIH-SUS
(http://tabnet.datasus.gov.br/cgi/sih/midescr.htm, accessed on 23/Mar/2013).

The variables “proportion of poor people” and “Child Development Index” were not retained in the final regression model,
because they exhibited co-linear behavior. The presence of hospitals in the municipality did not attain statistical significance in
the multivariate analysis and did not remain in the final model.

Total corresponding to 185 municipalities per study year (n = 2,035).
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Gastroenteritis and respiratory diseases,
which are strongly associated with socioeconom-
ic and environmental circumstances, were the
main causes of hospitalizations due to primary
care sensitive conditions, and continue to repre-
sent a substantial health problem in the pediatric
population despite the reduction in the rate of
hospital admissions for those causes. It is worth
noting that interventions targeting the factors
associated with one or two diseases might lead
to a significant reduction in hospitalizations due
to primary care sensitive conditions: the present
study showed that two clinical conditions (gas-
troenteritis and asthma) accounted for a large
proportion of hospitalizations due to primary
care sensitive conditions. It is also worth stress-
ing the relevance of prioritizing health actions
aimed at reducing child morbidity by avoidable
causes with policies and programs that seek
to increase the accessibility of services, the ef-
ficacy and quality of health care and interven-
tions that address the social determinants of
those conditions.

The results presented here should be inter-
preted with caution. First, there are known limi-
tations in the data provided by SIH/SUS in terms
of producing an accurate picture of disease fre-
quency. For example, funding restrictions for the
payment of hospital admissions might adversely
affect the recording of cases in the database; par-
tial coverage of hospital admissions by SUS, due
to the use of private supplementary healthcare
services, might result in an underestimation of
the hospital admission rate; and multiple hos-
pitalizations of the same individual in the same
year are not known, since duplicated admissions
were not taken into account. However, it was
assumed that multiple hospitalizations are less
common among young children mostly due to
access barriers to hospital beds. The observation
drawn in this study from the bivariate analysis
that the absence of a hospital in the municipality
was related to a lower value of hospitalizations
due to primary care sensitive conditions might
not be controversial, if we consider that the lack
of a SUS-affiliated hospital in a given place rep-
resented an access barrier to health care by it-
self that, in turn, would result in hospitalization
in a neighboring municipality or simply poor
and incomplete local health care with or with-
out any serious consequences. Nevertheless,
the findings were consistent with other studies
based on data provided by SIH/SUS. Certainly,
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its continued use contributes to improvements
in data and lends support to the validity of
the information 28.

The limitations arising from the lack of data
for some variables in each year and municipality
studied led to the need for imputation by means
of interpolation, which might have resulted in
less precise estimates 29. Moreover, the assump-
tion of a linear relationship between any two
time-points in the series ignores the possibility
of variations occurring within the study period;
thus, the predictive value of some variable might
have been greater or smaller than the one eventu-
ally resulting from the analysis of a full set of orig-
inal data if it was available. In the present study,
imputation was performed for the socioeconom-
ic variables that depict the overall conditions in
Pernambuco, which in turn exhibited substantial
improvements throughout the decade studied.
Therefore, even though variations in the evolu-
tion of the indicators of interest might have actu-
ally occurred, the overall tendency exhibited by
their values might have remained.

FHP coverage expanded significantly in Per-
nambuco (and across Brazil) thus increasing the
access of the population to primary health care.
The expansion and consolidation of the FHP in
Pernambuco might have contributed to the re-
duction in the hospitalization due to primary care
sensitive conditions rate, as this study showed.
The results indicated that FHP is potentially rel-
evant for reducing child morbidity and/or the se-
verity of the health problems that affected young
children, as other studies have shown 16,30,31,32,
However, the indicator used (rate of hospitaliza-
tions due to primary care sensitive conditions)
for the assessment of the conditions, effective-
ness and capabilities of primary care in general,
and of the FHP in particular, must be assessed in
future studies aimed at evaluating the effects of
health policies and programs. In particular, there
is a need for studies comparing the patterns and
trends in hospital admissions in different states
and municipalities, including the characteris-
tics of access to services, other indicators of liv-
ing conditions and the coverage and quality of
the services provided at the primary care level
of health system. Following the quantitative ex-
pansion of the FHP the challenge is to consoli-
date the quality of its actions and to integrate it
with the full network of SUS healthcare services
and facilities.



Resumen

Se analizaron las hospitalizaciones por condiciones
sensibles a la atencion primaria entre 1999-2009 en
ninios < 5 afios en municipios de Pernambuco, Brasil.
Se aplico una regresion binomial negativa a los datos
del Sistema de Informacion Hospitalaria del SUS para
estimar la razon de tasas (RT) y un IC95% de los efec-
tos sobre la tasa de hospitalizaciones por condiciones
sensibles (hospitalizaciones/10.000 habitantes) de la
cobertura (%) del Programa de Salud de la Familia
(PSF), variables demogrdficas y de condiciones de vida.
Del total de 861.628 admisiones, un 44,1% eran hospi-
talizaciones por condiciones sensibles. La tasa vario de
557,6 a 318,9 (-42,8%), reduccion tres veces mayor que
la tasa por todas las otras causas. Una mayor cobertu-
ra del PSF fue protectora contra hospitalizaciones por
condiciones sensibles (RT = 0,94; 95%IC: 0,89-0,99).
La disminucion de hospitalizaciones por condiciones
sensibles indica una mejoria de condiciones de salud y
puede estar asociada con el PSE Se sefiala la necesidad
de estudiar el acceso y la calidad de la atencion prima-
ria de salud, en relacion con la morbilidad y hospitali-
zaciones.

Hospitalizacion; Atencién Primaria de Salud;
Estrategia de Salud Familiar; Salud del Nifio
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