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ABSTRACT
Objective: was to analyze the trend of hospitalizations for cardiovascular conditions sensitive to primary healthcare from 2000 to 2011.

Method: an ecological study of the tendency of hospitalization rates for cardiovascular diseases by residence, aged between 35 and 74
years, according to the main diagnoses of hospitalization, gender and age, with data from the Hospital Information System of the Brazilian
National Unified Health System (Sistema de Informacoes Hospitalares do Sistema Unico de Saiide) and using polynomial regression models.

Results: an average annual decline of 5.6 per 10,000 inhabitants (r°=0.9; p<0.001) of hospitalization rates by cardiovascular diseases was
observed. Decreasing trends for hypertension, heart failure and cerebrovascular diseases were also identified, while hospitalization rates
by angina remained stable. The decrease in admission rates due to cardiovascular conditions was similar between both genders, although
these rates were higher for men aged 55 to 74 years.

Conclusion: the decline in hospitalization rates for primary care-sensitive cardiovascular diseases indicates, in addition to other factors,
improved access and quality of primary healthcare actions, especially for residents aged 55-74 years, and also for women whose decline was
more pronounced. The health team should implement actions to prevent chronic disease complications, and consequently hospitalizations
for men and for angina, in order to eliminate health disparities.

DESCRIPTORS: Cardiovascular diseases. Primary health care. Hospitalization. Time series studies. Health services evaluation.

TENDENCIA DE DECLINIO DAS HOSPITALIZACOES POR DOENCAS
CARDIOVASCULARES SENSIVEIS A ATENCAO PRIMARIA

RESUMO
Objetivo: analisar a tendéncia das internagdes por condicdes cardiovasculares sensiveis a atencao primaria, de 2000 a 2011.

Meétodo: estudo ecoldgico da tendéncia das taxas de internagdo por doencgas cardiovasculares, por residéncia, entre 35 e 74 anos, segundo
diagnéstico principal de internacao, sexo e idade, com dados do Sistema de Informagdes Hospitalares do Sistema Unico de Sadde e
utilizacdo de modelos de regressao polinomial.

Resultados: houve declinio médio anual de 5,6 por 10.000 habitantes (r>=0,9; p<0,001) das taxas de internagéo por doencas cardiovasculares.
Tendéncia descrecente também foi identificada para hipertensao, insuficiéncia cardiaca e doencas cerebrovasculares, enquanto as taxas de
internagédo por angina permaneceram estaveis. O decréscimo das taxas de internacdo por condi¢des cardiovasculares foi semelhante entre
os sexos, embora esses indices sejam mais elevadas para homens de 55 a 74 anos.

Conclusdo: o declinio das taxas de internagdo por doengas cardiovasculares sensiveis a atengdo primaria indica, além de outros fatores,
melhora no acesso e qualidade das a¢des da atengdo primdria, principalmente para residentes de 55 a 74 anos, e também para as mulheres
cujo declinio foi mais acentuado. A equipe de satide deve implementar acdes de prevencdo das complicacdes das doencas cronicas e,
consequentemente, das internacdes para o sexo masculino e para a angina, para eliminar disparidades de satde.

DESCRITORES: Doengas cardiovasculares. Aten¢do primaria a satide. Hospitalizagdo. Estudos de séries temporais. Avaliagdo de servigos
de saude.
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TENDENCIA DE LA DISMINUCION DE LAS TASAS DE HOSPITALIZACION
DE ENFERMEDADES CARDIOVASCULARES SENSIBLES A LA SALUD
PRIMARIA

RESUMEN

Objetivo: analizar la evolucion de las hospitalizaciones por condiciones cardiovasculares sensibles a la atencién primaria de salud de
2000 a 2011.

Metodo: estudio ecoldgico de la tendencia de las tasas de hospitalizaciéon por enfermedades cardiovasculares por residencia, entre 35 y
74 afos, segundo diagnoésticos de hospitalizacién, género y edad, con datos del Sistema de Informacién Hospitalaria del Sisterma Unico de
Satide y utilizando modelos de regresion polinomial.

Resultados: se observé una disminucién media anual de 5,6 por 10.000 habitantes (r2=0,9, p<0,001) de las tasas de hospitalizacion por
enfermedades cardiovasculares. También se identificaron tendencias decrecientes para hipertension, insuficiencia cardiaca y enfermedades
cerebrovasculares, mientras que las tasas de hospitalizacién por angina se mantuvieron estables.

Conclusién: la disminucion de las tasas de admisién por condiciones cardiovasculares fue similar entre ambos géneros, aunque estas tasas
fueron mayores para los hombres de 55 a 74 afios. La disminucién de las tasas de hospitalizacion de las enfermedades cardiovasculares de
atencion primaria indica, ademas de otros factores, un mejor acceso y calidad de las acciones de atencion primaria, especialmente para los
residentes de 55-74 afios, y también para las mujeres cuyo descenso fue mas pronunciado. El equipo de salud debe implementar acciones
para prevenir las complicaciones de las enfermedades crénicas y, en consecuencia, las hospitalizaciones para hombres y para la angina,
con el fin de eliminar las disparidades en la salud.

DESCRIPTORES: Enfermedades cardiovasculares. Atencion primaria de salud. Hospitalizacion. Estudios de series temporales. Evaluacién

de servicios de salud.

INTRODUCTION

Cardiovascular diseases (CVDs) are the main
cause of death worldwide, and their impact on the
population’s health and quality of life is also noticed
in hospitalizations, which even with a decline in the
2000s, remains among the main causes of hospital-
izations.! In Brazil, mortality rates follow the global
declining trend, but CVDs continue to be the leading
cause of death with around 30% of annual deaths
and 286 deaths per 100,000 people.? In 2012, CVDs
alone accounted for 8.3% of total hospitalizations,
and 18.6% of all reimbursement from the Brazilian
National Unified Health System (SUS - Sisterma Unico
de Saiide) to hospitals.?

Economic and social changes which have
occurred in Brazil in the last decades, besides con-
tributing to a rapid demographic transition, also
exposed the population to the risk of developing
CVDs.>? Among the risk factors for CVDs are: smok-
ing, alcoholism, physical inactivity and inadequate
diet. Despite the decreasing tendency of heavy and
passive smokers and increased physical activity in
the Brazilian population, overweight and obesity
have increased in recent years,’ leading to the pres-
ence of important risk factors for the occurrence of
CVDs.

The burden of CVD disproportionately affects
the poor population? who less frequently adopt pro-
tective behaviors.> Moreover, the financial impact
on deaths attributable to cardiovascular diseases,
drug expenditures, interventions and above all hos-
pital admissions, is a challenge to world economic

development. Such a reality threatens the progress
of the Millennium Development Goals (MDGs) and
of Sustainable Development Goals (SDGs), which
include poverty reduction, social equity, economic
stability, human security and the environment.*

In the last two decades, Brazil implemented
policies which expanded the focus on CVD preven-
tion, health promotion and intersectoral actions in
detriment of individualized and traditional health-
care actions.” For SUS, Primary Health Care (PHC or
Atengdo Primdria a Satide in Brazil) must guarantee
access to actions that prevent health problems, and
when these actions reveal good quality they reflect a
decrease in hospitalization rates for various causes,’
including for CVD.*

Similar to other countries, Brazil has drawn up
alist of diseases and disorders which are considered
avoidable through PHC actions. Being health condi-
tions that can be mediated, the occurrence of these
diseases and comorbidities becomes an indirect
indicator of healthcare effectiveness developed in
PHC. On the Brazilian list, CVDs include systemic
arterial hypertension (SAH), heart failure (HF),
cerebrovascular disease (CbVD) and angina.”

As a way of evaluating PHC, a study carried
out in Brazil between 1998 and 2009 on hospital
admissions revealed a decline in HF and CbVD,
and stability of SAH for both genders, as well as
an increase in admissions of men and stability in
women for angina.® In the state of Goias, hospital-
ization rates for cardiovascular conditions sensitive
to primary care (CCSPC) decreased according to
gender and age.® This tendency was also identified
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in the state of Parand, from 2000 to 2011, for SAH,
HF and CbVD.?

CVD hospitalizations have been little used
as an indicator of healthcare system performance.
Therefore, studies on conditions sensitive to pri-
mary care (CSPC) are necessary, especially those
focused on regions and municipalities in Brazil. This
is because frequent and localized surveys can add
detailed information and contribute to municipal
and regional managers to assess the effectiveness,
quality, and adequacy of the healthcare network
focused on CVDs.

From the aforementioned, the objective of this
study was to analyze the trend of hospitalizations
for cardiovascular conditions sensitive to primary
healthcare from 2000 to 2011. This is based on the
premise that if there is access, quality and resolution
in PHC, diseases can be prevented, or if present,
they can be treated and controlled, thus avoiding
complications and the need for hospitalization.

METHOD

This is an ecological time series study realized
in the municipality of Maringd, Parand, Brazil, with
residents of 35 to 74 years of age in the years 2000 to
2011, classified as cardiovascular conditions sensitive
to PHC. The coefficients were constructed from infor-
mation contained in the Authorization for Hospital
Admittance (Autorizagio de Internagio Hospitalar - AIH),
a basic document of the SUS Hospital Information
System (SIH-SUS) and from the population data of
the Brazilian Institute of Geography and Statistics
(Instituto Brasileiro de Geografia e Estatistica - IBGE),
made available on the electronic website of the Min-
istry of Health Informatics Department (Departamento
de Informatica do Sistema Unico de Satide - DATASUS).

Files from the SIH-SUS were selected ac-
cording to the place of residence and type 1 AIH.
Subsequently, hospitalizations by SAH (ICD-10: 110
and I11), angina (ICD-10: 120), HF (ICD-10: I50 and
J81) and CbVD (ICD-10: 163, 167, 169, G45 and G46)
were selected based on the Brazilian List of CSPC,”
by the stratified age groups of 35 to 54 years and
55 to 74 years, and analyzed according to the main
diagnosis of hospitalization and gender.

CVD hospitalization rates were analyzed ac-
cording to: a) the number and proportion of hospi-
talizations for CSPC and CCSPC in relation to the
total hospitalizations (except births); B) hospitaliza-
tion rates per 10,000 inhabitants according to gender,
age, cardiovascular cause and total hospitalizations
for all causes, CSPC and CCSPC, and c) the relative

differences of the rates were calculated between tri-
ennium (period of 3 years) points and the extreme
triennium of the studied period.

In order to analyze trends in hospitalization
rates for CVDs, the polynomial regression model
was used where hospitalization rates represent
the dependent variable (Y), and the study years
represent the independent variable (X). In order
to avoid autocorrelation between the regression
terms, the independent variable was transformed
into a year-centered variable, meaning the year
minus the midpoint of the historical series, which
in this study was 2005." Next, dispersion diagrams
between hospitalization rates and study years were
constructed in order to visualize the function best
expressing the relation between the indicators and
to facilitate the choice of the polynomial order.”” In
the subsequent phase, second grade and third grade
simple linear regression models were tested. The
best model was considered the one which presented
the highest statistical significance (p<0.05), residuals
without vices and coefficient of determination (?),
which was used as a precision measure for values
close to 1. In the occurrence of statistically similar
models, we opted for the parsimony principle,
considering the simplest model." Variations in the
series were smoothed by moving average centered
on three successive averages, so that the annual
rates corresponded to the arithmetic average of the
rates of the previous year, of the year itself, and of
the following year.

For comparing the period, hospitalization
rates were grouped into triennium and the relative
difference was calculated between the extreme trien-
nium. Microsoft Office Excel software was used for
database tabulation and rates calculation, and the
Statistical Package for the Social Sciences (SPSS) was
used for trends analysis. The study was evaluated
and exempted from analysis by the Research Ethics
Committee (Opinion 039/2012), as it is an investiga-
tion using publicly accessible secondary data.

RESULTS

Table 1 shows an increase in the number of
hospitalizations from all causes, and a decline in hos-
pitalizations by CSPC (-42.5%) and CCSPC (-42.1%)
in residents aged 35-74 years. The proportion of
hospitalizations for all CSAPs, and specifically CC-
SPC, in relation to hospitalizations for all causes also
decreased (-52.6% and -52.3%, respectively).

Table 1 also shows a decline in hospitaliza-
tion rates for CSPC (r*=0.9, p<0.001) and for CCSPC
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(r*=0.9, p<0.001). For CCSPC admissions (with the
exception of angina whose rates remained stable),
a decreasing trend in hospitalization rates was ob-
served for SAH, HF and CbVD. HF had the highest
average hospitalization rate (40.4 admissions per
10,000 inhabitants) and the highest rate of decline

(-3.8 admissions per 10,000 inhabitants per year).
SAH and CbVDs presented similar average rates of
hospitalization (12.4 and 12.9/10,000, respectively),
as well as declining rates (-1.0 and -0.7, respectively,
on average, per year) (Table 2).

Table 1 - Hospitalizations for all causes, for conditions sensitive to primary care and for cardiovascular
conditions sensitive to primary care. Maringa, PR, Brazil, 2000 to 2011.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Rel. dif’
All causes (n) 8209 8170 7892 8358 7891 8354 8262 10414 9178 10076 10963 9968 214
CSPCt (n) 2758 2269 1844 2245 1998 1890 1816 2351 1750 1827 1949 1585 -42.5
CCSPC* (n) 1412 1223 941 1202 1078 815 740 960 800 973 958 818 -42.1
CSPC/All (%) 336 278 234 269 253 226 221 226 191 181 178 159 -52.6
CCSPC/All (%) 172 150 119 144 137 98 9.0 9.2 8.7 9.7 8.7 8.2 -52.3
CCSPC/CSPC (%) 512 539 51.0 535 540 431 40.7 408 457 533 492 516 0.8

"Rel. dif. - Relative difference between the extreme years (2000 and 2011); TCSPC - Conditions sensitive to primary care; *CCSPC - Cardio-

vascular conditions sensitive to primary care.

Table 2 - Hospitalization rates and trend analysis of hospitalization rates for all causes, for conditions
sensitive to primary care and for cardiovascular conditions sensitive to primary care. Maringa, PR,

Brazil, 2000 to 2011.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Model R?2 4 Trend
Todas  756.4 7382 7025 7324 6809 696.7 6774 7505 649.6 694.9 7129 638.8 y=704.1-4.6x" 0.7  0.002 Decreasing
CSPC*+ 2541 205.0 164.1 196.7 1724 157.6 1489 169.4 1239 126 126.7 101.6 y=164.5-9.2x" 0.9 <0.001 Decreasing
CCSPCS 130.1 110.5 83.8 1053 930 68.0 60.7 692 56.6 671 623 524 y=80.8-5.6x" 0.9 <0.001 Decreasing
HEF!! 722 623 371 50.0 519 436 31.7 295 238 289 252 173 y=40.4-3.8x" 0.9 <0.001 Decreasing
CbvD! 283 217 144 197 122 79 117 182 125 157 179 135 y=129-0.7+03x! 0.8 0.002 Decreasing
SAH™ 245 203 144 129 118 83 112 122 97 86 83 94 y=124-1.0x 0.7 0.001 Decreasing
Angina 5.1 61 178 227 171 8.2 6.1 93 106 139 109 122 y=125-04x" 0.1  0.338 Stable

"Linear Regression Model; f Second order model; *CSPC - Conditions sensitive to primary care; SCCSPC - Cardiovascular conditions sensitive
to primary care; |'HF - Heart failure; ¥CbVD - Cerebrovascular diseases; **SAH - Systemic arterial hypertension.

The hospitalization rates for angina, HF and
CbVD were higher in relation to men. Regarding
angina, despite stability, hospitalization rates for
men increased by 47.4% between the extreme trien-

nials. Hospitalization rates for HF declined 62.2%
for women and 55.5% for men. The decrease was
lower for cerebrovascular diseases, being 32.1% for
men and 16.1% for women (Figure 1).
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CCSPCt 2000/ | 2003/ | 2006/ | 2009/ | Rel. | 2000/ | 2003/ | 2006/ | 2009/ | Rel.
2002 2005 2008 2011 dif.* 2002 2005 2008 2011 dif.*

HF# 64.1 61.8 34.1 28.5 -55.5 52.4 36.9 23.4 19.8 -62.2

CbVDs 29.6 16.6 17.5 20.1 -32.1 14.3 10.4 11.2 12.0 -16.1

SAH! 18.1 9.4 11.2 9.3 -48.6 21.2 12.3 10.9 8.3 -60.8

Angina 11.6 21.6 121 17.1 47 .4 8.0 11.0 5.7 8.3 3.8

Total 123.4 109.4 749 75.0 -39.2 95.8 70.7 51.2 48.3 -49.1

*Rel. dif. - Relative difference between the extreme triennia (2000/2002 and 2009/2011); *CCSPC - Cardiovascular conditions sensitive
to primary care; *HF - Heart failure; SCbVD - Cerebrovascular diseases; | \ISAH - Systemic arterial hypertension.

Figure 1 - Trend of hospitalization rates for cardiovascular conditions sensitive to primary care, by

gender. Maringa, PR, Brazil, 2000 to 2011.

Hospitalization rates were highest in the age
group of 55 to 74 years, but it was also at that age that
the largest declines were found, mainly in relation
to women by CbVD (-27.3%), and for men both by

HF (-60.2%) and by CbVD (-42.1%). For residents 35
to 54 years old, an increase in angina was observed
in both genders (100.0% and 55.6%, respectively for
men and women) (Figures 2 and 3).

Texto Contexto Enferm, 2017; 26(2):e03170015



Lentsck MH, Saito AC, Mathias TAF

6/12

HF

180
150 \
120

\/ =X

90

| §

60

30

0

2000 2002 2004

2006

2008

T

2010

180

SAH

150

120

90

60

0

30 p— e

2000 2002

—@— 35 to 54 years old

2004 2006

2008

2010

—l— 55 to 74 years old

180
150
120
90
60
30 T N T T

0 O — 90— —¢9—4—40—99—0—-

2000 2002 2004 2006 2008 2010

CbVD

180
150
120
90
60

Angina

2000 2002 2004 2006 2008 2010

35 to 54 years 55 to 74 years

CCSspct 2000/ | 2003/ | 2006/ | 2009/ Rel. 2000/ | 2003/ | 2006/ | 2009/ Rel.

2002 2005 2008 2011 Dif.* 2002 2005 2008 2011 Dif.*
HFs 19.1 10.9 7.3 6.2 -67.5 | 1335  103.6 59.8 46.8 -64.9
CbVD!! 6.9 4.0 3.8 5.7 -17.4 33.3 26.7 27.7 242 -27.3
SAH? 134 72 7.0 45 -66.4 411 25.5 19.9 15.8 -61.6
Angina 2.7 5.0 2.8 42 55.6 21.6 26.4 12.0 16.3 -24.5
Total 42.0 27.1 20.9 20.6 -51.0 | 2295 1823 1194 1029 -55.2

*Rel. dif. - Relative difference between the extreme triennia (2000/2002 and 2009/2011); tCCSPC - Cardiovascular conditions sensitive
to primary care; *HF - Heart failure; SCbVD - Cerebrovascular diseases; | \SAH - Systemic arterial hypertension.

Figure 2 - Trend of hospitalization rates for cardiovascular conditions sensitive to primary care in
females, according to age. Maringa, PR, Brazil, 2000 to 2011.
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CCSspct 2000/ | 2003/ | 2006/ | 2009/ Rel. 2000/ | 2003/ | 2006/ | 2009/ Rel.

2002 2005 2008 2011 dif * 2002 2005 2008 2011 dif .*
HFs 222 22.4 8.7 9.8 -55.9 | 1681 1595 91.6 66.9 -60.2
CbVD!! 11.3 5.4 6.1 8.6 -23.9 75.3 445 43.0 43.6 -42.1
SAH* 10.8 5.8 6.9 4.0 -63.0 36.1 18.5 20.5 20.4 -43.5
Angina 4.6 10.1 7.3 9.2 100.0 29.0 50.3 22.8 33.4 15.2
Total 49.0 43.7 29.0 31.5 -35.7 | 3085 2728 1779 1642 -46.8

*Rel. dif. - Relative difference between the extreme triennia (2000/2002 and 2009/2011); tCCSPC - Cardiovascular conditions sensitive
to primary care; *HF - Heart failure; SCbVD - Cerebrovascular diseases; | \ISAH - Systemic arterial hypertension.

Figure 3 - Trend of hospitalization rates for cardiovascular conditions sensitive to primary care in males,

according to age. Maringa, PR, Brazil, 2000 to 2011

DISCUSSION

The trend of hospitalization rates for CCSPC
was decreasing and follows the pattern already
described in the literature.®** The impact of public
health policies in Brazil has already been associ-
ated with lower hospitalization rates by CSPC,
especially in regions with greater coverage by the
Family Health Strategy (Estratégia Saiide da Familia
- ESF).” In Maringd, the ESF presented stability in
its population coverage in the period from 2000 to
2011, however it maintained itself above the state
of Parana and Brazil." These data are relevant
when considering that CVD patients may require
greater organization in primary care, public health
and social programs.

Thus, clinical guidelines and comprehensive
management of risk factors can contribute to im-
prove the quality of life of people with CVDs and
reduce the number of interventions that result in
hospitalization.'? Therefore, early detection of indi-
viduals at high risk of CVD is vital in primary pre-
vention,” and guidelines that emphasize commu-
nity actions and the protagonist role of PHC services
are necessary because in addition to identification,
studying changes in the epidemiological profile of
CVDs can be a way to monitor the effect of policies
on health promotion and disease prevention.

In addition to PHC access and its quality, it is

considered that other aspects may influence hospi-
talization rates, including the improvement of the
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socio-economic conditions of the population in the
last decade, access to private or specialized health
services, an unhealthy lifestyle, conflicting medi-
cal procedures for the same clinical situation, and
greater use of preventive care by the population.™

In turn, the increase in life expectancy and
prevalence of CVDs, their detection, prevention,
treatment and planning of preventive actions has
been recognized in Brazil. Currently, the Strategic
Action Plan to Combat Non-Communicable Diseas-
es in Brazil for 2011-2022 (Plano de A¢oes Estratégicas
para o Enfrentamento das DCNT) is in effect, which
aims to deploy and develop effective public policies
for controlling and preventing chronic diseases and
their risk factors, in addition to strengthening ac-
tions in healthcare service.”” The purpose of this plan
is to complement and rearrange actions already be-
ing conducted by the Ministry of Health: treatment
protocols and CVD prevention, free or low-cost
access to medicines for hypertension and diabetes
mellitus, and encouraging physical activity.?

Other strategies directed at the main risk fac-
tors that incorporate public policies for CVD pre-
vention and control are multisectoral anti-tobacco
actions,? the national obesity prevention plan cen-
tered on social and environmental causes through
healthy eating,'® and increased government stimulus
with project funding to reduce structural barriers to
access physical activity.”

In this sense and according to the National
Policy on Health Promotion (Politica Nacional de
Promogdio da Saiide - PNPS) guidelines, the Healthy
Maringa Program (Programa Maringd Sauddvel)
was implemented in the municipality in the last
decade. It has developed actions provided by the
Global Strategy on Healthy Eating, Physical Activ-
ity and Health, by promoting healthy habits and
controlling risk factors through a set of actions
that involve the areas of physical activity, healthy
eating and smoking control; highlighting gyms
for older adults with 52 units implemented in the
municipality and with several projects related to
this pioneering initiative in Brazil.”®

The PHC approach on risk factors for CVDs,
support for health self-management, longitudinal
follow-up by health teams, empowerment and
autonomy,"” may be reflecting a change in the PHC
care standards in Maringd and in the population’s
behavior in relation to this disease. In Brazil, data
on surveillance of risk factors point to a reduction in
smoking and an increase in physical activity.’ These
results together with the greater knowledge about
the risk factors and improving the socioeconomic

conditions of the population reflect in reduced
hospitalizations for CVD.

Regarding HF, the trend of hospitalizations
decreased during the period. Despite being the main
cause of hospitalization for CCSPC and representing
one of the major causes of hospitalization in Brazil,*
HF obtained the largest decrease for both genders.
Furthermore, it reached very similar rates to other
CCSPC in 2011, especially in relation to men. Re-
garding the age group, this condition showed a
greater decrease in the population of 35 to 54 years
old, with similar rates to the remaining causes in
both genders.

HF is a complex condition and requires com-
petence in the way it is managed, from its diagnosis
and identification of comorbidities, to understand-
ing its treatment, and identifying and managing
patients with low risk HF becomes essential to
avoid hospitalizations.” In addition, difficulty in
outpatient control of the disease, overestimation of
its severity and premature hospitalizations become
major causes for hospitalization as its main treat-
ment;* thus, the lack of patient risk stratification and
evidence-based clinical principles make admissions
an exclusive practice. In this sense, PHC profes-
sionals play an important role for patients with
this disorder, requiring individual and collective
interventions for its control.

The decline in admissions by CbVD was
identified in both genders, and although rates were
higher in men, the relative decline in males was also
higher, especially among the age group of 55 to 74
years. A similar result was found in Rio de Janeiro in
the 2000s, with a 48.7 % reduction in hospitalizations
of older adults, and a higher risk of hospitalization
among males.” This decrease in hospitalization rates
for CbVD may be positive, since the results have
shown a decreasing trend in mortality by CbVD
between 1980 and 2012 in Brazil (-48.05%) and in
the South region (-55.49%),” and high rates in the
macro-regional health of Maringa (23.3 per 10,000
deaths) in relation to the other regions in the state
of Parana in 2007.%

Similarly to CbVD, hospitalizations for SAH
decreased during the study period, with similar
average rates and decline speed. This result is in
agreement with data from a systematic review on
SAH in Brazil of more than 40 studies and 120,000 in-
dividuals, which saw a trend of progressive decline
from 36.1% in the 1980s to 32.9% in the 1990s, and
to 28.7% in the subsequent decade. This prevalence
did not differ between the genders or regions of
the country.? In the United States, a study regard-
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ing SAH hospitalization rates from 1980 to 2007
in adults aged 35 years or older found an increase
from 1.74% to 2.06% in men, and 2.0% to 2.09% in
women. This study also pointed to some factors
as possible explanations for these results, namely:
disparities in the prevalence of SAH, inadequate
care including medication and lifestyle issues, so-
cioeconomic variables such as income and educa-
tion level, geographical barriers and the presence
of comorbidities.”

In addition to improving treatment, primary
prevention and early diagnosis of hypertension re-
duces the use of hospital beds," and the success of
these efforts in controlling SAH are able to influence
other sensitive cardiovascular conditions as this
condition is a risk factor for other chronic diseases.

In the present study, the outcome for the trend
of hospitalizations for angina was stable. There was
a difference between men and women in gender
analysis, with growth rates in the male gender,
mainly between 35 and 54 years. It is possible that
progress in treating coronary artery disease in
primary and secondary care in Maringad may have
contributed to this trend of stability in hospitaliza-
tions for angina, with improved access to medical
services, interventions used for chronic and acute
conditions ranging from reperfusion to specific
medication and risk factor control.

Studies in the U.S. have identified a decline
in hospitalization rates for angina,'>* which may
be due to a decrease in the disease prevalence®
based on improving risk factors, diagnostic quality,
increased use of cardiac revascularization and use of
endocrine regulators, outpatient treatment for chest
pain, changes in the form of hospital reimbursement
and disease/illness coding, in addition to a more
aggressive disease diagnosis practice, mainly for
atherosclerosis.

Data on angina in Maringa follow the same
pattern as those found for the State of Parana.’ Fac-
tors that may have contributed to reduced hospi-
talization rates are not restricted to PHC alone, but
also to outpatient healthcare, including improved
quality in the organization of health services to
guarantee access, implementing the approach of
controlling risk factors for the self-care of CVDs,
evolving and establishing pecialized medical centers
for therapeutic interventions in acute and chronic
events of heart and vascular diseases, in addition
to emergency and emergency support from imple-
menting the mobile emergency service (SAMU) and
hospital bed regulating center. This advance in the
structure and process for treating coronary artery

disease may have contributed to maintaining the
hospitalization rates for angina in Maring4, as this
condition requires therapeutic interventions used
for acute and chronic diseases.

Hospitalization rates differed between gen-
ders. For men, hospitalizations for angina, HF and
CbVD were higher, whereas hospitalizations for
SAH were more frequent in women at the begin-
ning of the series, and in men at the end. The higher
hospitalization risk for men was also observed
in studies in Rio de Janeiro? and Parana,’ unlike
Goias, where female rates were higher.® These dif-
ferences in gender rates could be explained by the
way each gender approaches their health care and
lifestyle patterns.

On the other hand, an increase in hospital-
izations with increasing age parallels an increase
in comorbidities over the course of life. However,
despite the high rates, major declines occurred in the
older age group, especially in hospitalizations for
HF and SAH in both genders, and cerebrovascular
diseases in men, thus suggesting a PHC approach
to health promotion and controlling risk factors and
symptoms of these cardiovascular causes.?

The results point to a positive outlook for
Maringa due to its maintenance of ESF coverage,
and despite the results being localized, they may
be plausible for other realities that invest in the
ESE. Other factors may influence outcomes such
as medical practice and socioeconomic aspects of
the population. Therefore, only admissions for
sensitive conditions are not sufficient in assessing
PHC; however, they indirectly allow for assessing
the healthcare network which should be focusing
on the comprehensive care of patients with CVD.

This comprehensiveness is related to the qual-
ity of actions undertaken by PHC. In Brazil, a recent
study that calculated the index of health priorities
presented important results for health interven-
tions, mainly because they concern PHC and CVD.
It reported that SAH, a sedentary lifestyle, blood
pressure screening, hypercholesterolemia, smoking
and excessive alcohol consumption, in addition to
overweight and obesity have the greatest impact
on the health of Brazilians today.” All are factors
having a high impact on CVDs and subject to ac-
tions by PHC.

Indirect performance evaluation of the health
system by CSPCs has been portrayed in recent stud-
ies.”*# Political-administrative mechanisms based
on determinations of the World Health Organiza-
tion (WHO), among them the Strategic Action Plan
to Combat Non-Communicable Diseases in Brazil
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(2011-2022)," and the Public Health Action Organi-
zational Contract (COAP) represent the concept of
preventability to more than specific groups (children
and young people),* as is the case for CVDs.’

PHC actions on risk factors for CVDs and the
use of PHC-sensitive hospitalizations as an indica-
tor of healthcare system performance may trigger
administrative actions, such as the intent of Wash-
ington State to punish hospitals with high rates of
hospitalizations and avoidable emergencies. The
use of this type of rule (criticized even in the United
States)® should be viewed with caution, especially
in countries with universal health systems, since
hospitalization for CSPC is conditioned by aspects
which are not controlled by PHC, and the fact that
many diseases are managed in primary care settings
does not mean that care will always be available or
will be of good quality.

The quality of hospitalization information
in the SIH-SUS may be a limitation of this study,
and may be affected by errors in the classification
and use of ICD-10. The codification of diagnoses
and procedures in the AIH which present greater
financial value by the hospitals may end up over or
underestimating hospitalizations by CVDs.

CONCLUSION

The results of the study showed a declining
trend in hospitalizations for CCSPC (PHC-sensitive
cardiovascular conditions) in residents of the Mar-
ingd municipality, Parana, Brazil, from 2000 to
2011, when analyzed by the main hospitalization
diagnosis, gender and age; aside from hospitaliza-
tions for angina, which presented a stable trend.
Residents aged 55-74 years had the highest rates
of CCSPC hospitalization and higher percentages
of decline. In the cause analysis, the decline in HF
was more pronounced than the other conditions
in both genders. These results confirm the need to
eliminate differences in health between genders
and age groups, especially for angina, to reduce
the risk for CVD, and implement actions to prevent
hospitalizations for these conditions within PHC.

Studies of hospital admissions are an impor-
tant tool for monitoring the occurrence of cardio-
vascular diseases and their complications. The use
of SIH-SUS as a data source can contribute to its
strengthening/improvement, since this informa-
tion system is considered an important tool for
understanding the health situation of the SUS user
population. Likewise, analyzing admissions for
sensitive conditions constitutes an indirect and

complementary evaluation measure of the primary
level of healthcare, capable of providing subsidies
to managers (such as the results of this study) for
hospitalizations related to males, hospitalizations
for angina, and hospitalizations in residents of 35
to 74 years of age.

In addition to the influence of increased cov-
erage and population access to PHC, several other
factors may have contributed to the positive results
presented in this study, such as the change in the
population’s lifestyle, adherence to treating chronic
diseases, increases in education levels and income
of the population, among others, thus reducing risk
factors for cardiovascular diseases.

In this sense, even with the influence of external
factors to PHC actions which impact CVD hospital-
izations, this level of care is essential for avoiding
hospitalization, as demonstrated by the sensitiv-
ity conditions indicator. Future research capable of
isolating the effect of PHC on CVD hospitalizations
will be needed, in addition to studies that fully un-
derstand the reasons behind angina stability.
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