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Trends in hospitalization due to cardiovascular
conditions sensitive to primary health care

Maicon Henrique Lentsck!, Maria do Rosario Dias de Oliveira Latorre",
Thais Aidar de Freitas Mathias"

ABSTRACT: Objective: To analyze the trend in hospitalizations for primary care-sensitive cardiovascular
conditions for residents of the state of Parana, Brazil, from 2000 to 2011. Methods: Ecological, time series
study of the rates of hospitalization for cardiovascular diseases in residents aged 35-74 years old by sex, age and
main diagnosis for hospitalization. Data from the Hospital Information System of the Unified Health System
(SIH-SUS) and polynomial regression models for trend analyses were used. Results: Hospitalization rates for
cardiovascular conditions decreased during the period (1*= 0.96; p < 0.001), with similar decreasing patterns
for males and females, in all age ranges, although always higher for males. Although hospitalization trends for
hypertension, heart failure and cerebrovascular disease decreased, angina remained stable for males and females.
Conclusion: A downward trend in hospital admissions due to primary care-sensitive cardiovascular conditions
in the state of Parana between 2000 and 2011 may have resulted from the expansion of the health network of
and the access to primary health attention, as well as other factors that influence this set of diseases, such as
improved socioeconomic conditions of the population, organization of primary care services for higher age
ranges and women and decrease in risk factors.
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TRENDS IN HOSPITALIZATION FOR PRIMARY CARE-SENSITIVE CARDIOVASCULAR CONDITIONS

RESUMO: Objetivo: Analisar a tendéncia das internagdes por condi¢des cardiovasculares sensiveis & atencdo
primaria de residentes no Estado do Parana de 2000 a 2011. Métodos: Estudo ecologico de séries temporais das taxas
de internagdo por doencas cardiovasculares de residentes de 35 a 74 anos de idade por sexo, idade e diagnostico
principal de internago. Foram utilizados os dados do Sistema de Informacoes Hospitalares do Sistema Unico de
Satde (SIH-SUS). Para as analises de tendéncia foram utilizados modelos de regressao polinomial. Resultados:
As taxas de interna¢do por condi¢des cardiovasculares declinaram no periodo (r* = 0,96; p < 0,001) e, embora
sejam sempre maiores para os homens, foi observado decréscimo significativo em todas as faixas de idade para
ambos os sexos. Enquanto a tendéncia das taxas de internag¢@o por hipertensao, insuficiéncia cardiaca e doengas
cerebrovasculares foi de queda, observou-se estabilidade para a angina, tanto para homens como para mulheres.
Conclusoes: A redugdo nas taxas de internagdo por doencas cardiovasculares pode ser resultado da expansdo da
rede e do acesso a atengdo primaria a satide, e de outros fatores que influenciam nesse conjunto de doengas como
a melhoria das condi¢bes socioeconomicas da populagio e organizacio dos servi¢os primarios para faixas etarias
mais altas e mulheres e diminui¢do dos fatores de risco.

Palavras-chave: Doengas cardiovasculares. Hospitaliza¢do. Tendéncias. Estudos de séries temporais. Atengdao
primaria a satide. Qualidade da assisténcia a satde.

INTRODUCTION

The interest in studying hospital admissions as a way to monitor the quality and
effectiveness of the actions developed in Primary Health Care (PHC) has increased in the
last decade, mainly because agreement indicators were established by the Unified Health
System'. Among the priorities in the Pact for Health, there are hospitalizations for stroke
and diabetes mellitus, which later were grouped with other health problems in the list of
causes whose actions taken in PHC intervene in admissions.

Among the various forms of analysis and evaluation of the actions of PHC, we can
highlight those that use the Hospital Information System of the Unified Health System
(SIH-SUS), which comprehends about 80% of the admissions in the country and is a source
for health indicators, especially on access to and quality of services. With information from
SIH-SUS, it is possible to analyze trends in hospitalization for cardiovascular disease (CVD),
an essential tool for monitoring it’.

CVDs are the leading causes of death worldwide, with the greatestimpact on low and middle
income countries*. In Brazil, even with a reduction in mortality, CVDs accounted for 31.2% deaths
in2010°. This impact is not only related to mortality, but also to hospital admissions because, despite
the decline in rates between 2000 and 2009, CVDs were the leading cause of hospitalizations in
this period. In 2007, circulatory system diseases accounted for 12.7% of total hospitalizations,
excluding those for pregnancy, childbirth and postpartum period, and 27.4% of hospitalizations
among people over 60 years old®, with congestive heart failure (CHF) as the main cause’.

Aside from CHE, other CVDs, including high blood pressure (hypertension), angina
and cerebrovascular diseases are examples of health problems listed in the Brazilian List of
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Sensitive Conditions, considered as primary care-sensitive cardiovascular conditions (PCSCC)
and used as markers in the indirect assessment of basic health services for being considered
potentially preventable®.

In Brazil, a study conducted between 1998 and 2009 with hospitalizations for sensitive
conditions found an average annual reduction of 3.7% for men and women’. For CVD, the
authorsidentified, in both sexes, a decline in hospitalization rates for CHF and cerebrovascular
diseases, and stability for hypertension. They also described differences between sexes in
hospitalization rates for angina, increasing for males and stable for females. For the state
of Goias, a reduction in hospitalization rates for PCSCC was identified by sex and age’.

Regional inequalities in the implementation and expansion of PHC imply differences
in admission profile’ and, even with the expansion of coverage in Brazil's PHC, regional
differences in the prevalence of CVD risk factors can interfere with hospital admission rates.
Thus, behavioral studies of hospitalizations for PCSCC are needed for the monitoring and
analysis of these differences.

The management of CVDs in primary care in the State of Parana is based on the
principles and guidelines of the PHC, which include a variety of actions from prevention
and treatment to health promotion that can impact on hospital admissions for this group
of diseases. The evaluation of the trend of hospital admissions can express the results of
health measures adopted in the PHC. To date, there are no trend studies of hospitalizations,
especially on PCSCC for residents of Parana. Thus, this study aimed to investigate if there
was a downward trend in hospitalization rates for PCSCC in the state of Parana, according
to diagnosis, sex and age.

METHOD

This is an ecological, time series study of hospitalizations for primary care-sensitive
cardiovascular conditions in the State of Parand from 2000 to 2011. The admission rates
were calculated by the ratio between total admissions of residents aged between 35 and
74 years old for different groups of PCSCC and population per 10,000 inhabitants of the
same age and sex.

Information on the admissions was obtained in Hospital Admission Authorizations
(ATH) Type 1, and population data were obtained from the Brazilian Institute of Geography
and Statistics (IBGE), both provided by the Department of Information Technology of the
Unified Health System (DATASUS).

The diagnoses of hospitalization were: Hypertension (ICD: 110 and I11), angina (120),
heart failure (I50 and J81) and cerebrovascular diseases (163 to 17, 169, G45 and G46), selected
from the Brazilian List of Primary-Care Sensitive Conditions, which classifies these conditions
according to the tenth revision of the International Classification of Diseases (ICD-10)®.
Age was stratified in: 35 — 44 years old; 45 — 54 years old; 55 — 64 years old and 65 — 74 years
old, and analyzed by sex.
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The trend in hospitalization rates was performed by the polynomial regression model,
considering the rates as the dependent variable (Y) and the years of study as the independent
variable (X). The X variable was centralized (year minus the midpoint of the time series),
with 2005 as the midpoint. Scatter plots were built between the rates and years of study to
identify the function that expresses the relationship between them and, therefore, choose
the polynomial order for analysis. From this relationship, polynomial regression models
were estimated, which, in addition to their statistical power, become easy to interpret'’.
The trend was considered significant when the estimated model obtained p < 0.05, and, as
a measure of precision, the coefficient of determination (r?) was used.

Initially, the simple linear regression model was tested (Y = §, + 3, X) and later, models
of higher order, second degree (Y =, + B, X + [3,X) and third degree (Y =, + B X + B,X
+ B,X). It was considered as the best model which showed the highest statistical significance,
as well as unbiased residuals. When two models were statistically similar, the principle of
parsimony was used'’. In the model, 3 represents the mean rate of the period analyzed,
and B, represents trend rate.

The variations of the series were attenuated by using a moving average of three successive
averages. Thus, the annual rates correspond to the arithmetic average of the rates in the
previous year, current year and the year after.

For tabulation of the database, calculation and analysis of trends in hospitalization rates,
Microsoft Excel (2007 version) and SPSS (18.0 version) software were used. The study was
considered by the Research Ethics Committee and dispensed analysis, considering the nature
of research and unique methodological design, with secondary data publicly available in
the internet.

RESULTS

In all analyses, the most significant models were linear regression models, and show
that, for the population aged 35-74 years old living in the state of Parana, hospitalizations
for PCSCC (1*= 0.96; p < 0.001), as well as the set of total admissions (r* = 0.,90; p < 0.001)
and all Primary Care-Sensitive Conditions (PCSC) (1> = 0.98; p < 0.001) had a downward
trend in their rates. Analysis of the models showed decrease due to hypertension (r* = 0.92;
p < 0.001), CHF (r* = 0.97; p < 0.001) and cerebrovascular diseases (r* = 0.89; p < 0.001)
with highly significant coefficients of determination. The exception was angina (r* = 0.24;
p = 0.148), which remained stable (Table 1).

The average rate of hospitalization for PCSCC was lower for women (B, = 116.25
and 126.07, respectively), with a more pronounced drop rate (8, = -7.31aa) than for men
(Bl = -6.20aa). The trend was similar for both sexes in all diseases, despite the differences
demonstrated by admission rates and models. The average rates and drop rate for
hypertension were higher in women (3 = 19.54 and B, = -1.65aa) and, for cerebrovascular
diseases, these indicators were higher in men (3 = 28.16 and 3, = -1.58aa); in both causes,
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Table 1. Rates of hospitalization for primary care- sensitive conditions and primary care-sensitive
cardiovascular conditions from all causes in adults aged 35-74 years old and respective trend
models. Parana, Brazil, 2000 to 2011.

2000/ | 2003/ | 2006/ | 2009/
-

917.4 8728  807.2 @ 811.2  y=856.95-15.33x 0.90 | <0.001 Decreasing

PCSC 3325 | 298.0 2388 | 209.1 y=276.79-15.50x @ 0.98 @ <0.001 Decreasing
PCSCC 143.0 @ 131.8 | 103.8 928 | y=120.97 - 6.76x 0.96 | <0.001 Decreasing
Hypertension 20.4 18.4 14.8 9.3 y=16.70 - 1.29x 0.92 <0.001 Decreasing
Angina 15.0 28.1 24.5 26.6 y =23.84 +0.62x 0.24 0.148 Stable

CHF 76.3 60.9 44.3 37.3 y =56.42 - 4.73x 0.97 | <0.001 Decreasing

Cerebrovascular 31.6 24.4 20.2 19.6 y =24.02 -1.37x 0.89 | <0.001 Decreasing

PCSC: primary care-sensitive conditions; PCSCC: primary care-sensitive cardiovascular conditions; CHF: congestive
heart failure.

the difference between the sexes decreased in the period. The average rates for angina
were higher in men than in women (3, = 28.02 and B, = 19.89, respectively), with this
difference increasing mainly from 2003 on, when rates showed stability. The average rates
of hospitalization for CHF showed a marked decrease and very similar values in both
sexes (Table 2 and Figure 1).

There was a decreasing trend in hospitalization rates in all age groups, being higher
in the population aged 65 — 74 years old (3, = -26.14aa and -27.31aa, for men and women
respectively). The average rates were higher in males, except for the age group of 35 — 44
years old (B, = 25.41), and the drop rate was higher among females in all age groups. The average
rates of the age groups become higher with increasing age (Figure 2).

DISCUSSION

The study showed that, in the state of Parand, total hospital admissions for PCSC and
PCSCC showed a decreasing trend in the period. There were differences in trends with
decrease in hospitalization rates for hypertension, CHF and cerebrovascular diseases,
and stability in hospitalization rates for angina. This trend pattern in causes was seen for
both sexes. However, the similarity is not perceived when analyzing the rates and models,
with differences between the sexes for hypertension, cerebrovascular diseases and angina.
The trend by sex, according to age groups, decreased, with lower average rates and higher
drop rate for females in most age groups.

As in this study, the reduction of total hospitalization rates was also identified in
Goias". The drop in rates for PCSC follows the national reduction’, in Brazilian states and
municipalities'®'>"’. Although there are no trend studies on PCSCC in Brazil, the data are
close to recent studies'*' that have identified a decrease in hospitalizations for CVD.
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CVDs showed importance in health policies in Parana and Brazil over the last decade,

after the introduction specific initiatives for its treatment and prevention, adopting PHC as a

priority action model’. In Paran4, the Family Health Strategy (FHS) increased its population
coverage of 22.4% in 2000 to 55.7% in 2011". The impact of this health policy in Brazil was
associated with lower rates of hospitalization for PCSC in regions with higher coverage of

the FHS'™.

The dissemination and knowledge of the population about risk factors agree with the

decreasing trends. In high-income countries, the decline in mortality from CVDs was attributed

to the reduction of risk factors and to medical attention’. In Brazil, it is suggested that the

main cause for the drop in mortality rates and hospitalization is the decreased prevalence of

Table 2. Rates of hospitalization for primary care-sensitive cardiovascular conditions by sex and
age group. Parana, Brazil, 2000 to 2011.

o000 | zuor | o0z | 2003 | 200 | zuos | zone | 2007 | 2008 | 209 | 210 | 011

Hypertension
Male
Female
35- 44 years
45— 54 years
55 - 64 years
65 - 74 years

Angina
Male
Female
35 - 44 years
45 — 54 years
55 - 64 years
65 - 74 years

CHF
Male
Female
35 - 44 years
45 - 54 years
55 - 64 years

14.53
22.82

6.65
18.01
30.27
47.44

13.60
10.79

2.72
11.04
23.55
31.50

80.65
83.36
14.34
50.52
142.27

65-"74anos | 317.44

Cerebrovascular

Male

Female

35 - 44 years
45 — 54 years
55 - 64 years
65 - 74 years

40.25
29.36
6.94
22.53
60.22
127.32

17.22
27.50

7.55
20.95
37.01
58.84

14.06
12.20

3.06
11.82
24.79
34.87

73.65
75.12
13.48
45.36
127.39
290.96

37.75
29.50
6.50
22.48
57.42
123.94

CHF: congestive heart failure.

15.26
24.25

6.54
18.07
32.23
54.50

22.13
17.16

3.61
16.90
37.68
56.68

73.32
71.69
12.87
43.43
123.69
287.67

30.17
23.52
4.93
17.74
45.53
101.18

14.97
21.86

5.95
16.49
30.06
52.15

35.19
25.30

6.08
26.74
57.83
83.62

70.43
69.92
12.28
43.13
118.53
279.06

31.16
23.18
4.85
17.54
45.07
105.76

15.31
21.30

5.97
16.72
29.27
51.80

33.59
24.59

5.65
27.26
55.02
78.48

60.69
58.33
9.81
35.14
100.79

15.31
21.27

5.77
15.80
30.51
53.12

29.28
20.64

4.51
22.83
47.76
71.49

54.10
52.25

8.58
32.46
91.34

242.55 213.78

27.51
20.25

4.37
15.92
39.78
91.14
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25.59
19.26

4.15
13.95
38.26
87.04

15.59
20.33

5.71
1938
29.37
53.42

32.15
22.78

5.23
24.07
53.77
76.38

51.37
49.69
8.31
31.87
87.93
198.49

25.11
20.00

4.30
14.07
38.87
86.79

13.21
17.09

5.03
12.07
24.57
42.50

29.22
18.96

4.72
20.66
43.63
64.21

45.20
43.01
7.12
25.69
71.40
172.41

23.34
17.76

4.19
12.13
32.72
77.03
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9.41
12.94
3.96
9.19
16.93
30.81

27.00
17.71

3.93
17.70
42.41
59.06

38.80
37.62
6.63
21.91
59.76
147.62

20.44
15.23

4.29
10.64
27.65
63.49

9.00
12.29
4.04
8.45
16.28
28.39

30.80
19.82

5.10
20.31
45.59
66.08

38.95
38.34
6.03
20.38
59.65
154.63

21.29
16.61

4.43
11.43
29.22
66.59

7.74
10.73
3.29
7.52
13.75
24.88

30.29
20.55

5.24
20.23
4414
67.40

37.95
37.77
5.97
19.53
58.67
148.33

23.01
17.62

4.66
11.87
31.24
70.97

6.51
9.17
2.92
6.29
11.01
22.13

34.85
24.37

6.00
23.49
52.44
77.40

36.55
34.22
5.79
18.47
54.97
136.94

22.89
16.91

4.08
12.41
29.56
70.72
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Male Female
—— Hypertension -« Angina -« CHF —«< Cerebrovascular — PCSCC

Log (10)

Cause Model r2 p-value Trend
Hypertension y=13.63-0.92x 0.82 <0.001 Decreasing
Angina y=28.02 + 0.96x 0.36 0.064 Stable
CHF y=56.96 - 4.67x 0.97 <0.001 Decreasing
Cerebrovascular y=28.16 - 1.58x 0.80 <0.001 Decreasing
PCSCC y=126.07 - 6.20x 0.94 <0.001 Decreasing
Cause Model 3 p-value Trend
Hypertension y=19.54 - 1.65x 0.96 <0.001 Decreasing
Angina y=19.89 +0.31x 0.10 0.365 Stable
CHF y =55.92 - 4.78x 0.97 <0.001 Decreasing
Cerebrovascular y=20.85-1.18x 0.89 <0.001 Decreasing
PCSCC y=116.25-7.31x 0.97 <0.001 Decreasing

CHF: congestive heart failure; PCSCC: primary care-sensitive cardiovascular condition.
Figure 1. Rate of hospitalization for primary care-sensitive cardiovascular conditions in adults
aged 35 - 74 years and respective trend models by sex and cause. Parang, Brazil, 2000 to 2011.

risk factors®. The Surveillance System for Risk and Protective Factors for Chronic Diseases
(Vigitel) observed an average annual reduction of 0.6% between 2006 and 2011 in the
average rate of male smokers, and a reduction of 0.7% per year between 2009 and 2011 in
the frequency of physical inactivity".

When considering the broad approach of PHC on the risk factors for CVDs, its
control and treatment, the results may reflect changes in care standards in Parana.
The attention to patients with chronic diseases implies providing support for the self-
management of health, empowerment and autonomy, with longitudinal follow-up of
multidisciplinary teams’.

The use of protocols in the treatment and prevention of CVDs, the availability of
antihypertensive drugs in the PHC through the Farmdcia Popular (People’s Pharmacy)
program and the encouragement to physical activity though the dissemination of Academias
da Terceira Idade (Gyms for Seniors) and Academias da Saide (Health Gyms) may have
contributed to the downward trend. These actions are part of the Strategic Action Plan for
Tackling Chronic Non-Communicable Diseases (NCDs) in Brazil, 2011 — 2022, which aims
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Male Female

—— 35 - 4hyears —=-45-54years —«55-64years —— 65— Thyears - All

35 - 44 years y=23.58 - 1.15x 0.95 <0.001 Decreasing
45 - 54 years y =85.59 — 4.52x 0.89 <0.001 Decreasing
55 - 64 years y =224.41 - 12.36x 0.94 <0.001 Decreasing
65 - 74 years y =450.79 - 26.14x 0.95 <0.001 Decreasing
All y =126.07 - 6.20x 0.94 <0.001 Decreasing
35 - 44 years y=25.41-1.51x 0.96 <0.001 Decreasing
45 - 54 years y=83.29 - 6.17x 0.97 <0.001 Decreasing
55 - b4 years y =189.99 - 13.55x 0.97 <0.001 Decreasing
65 - 74 years y =403.09 - 27.31x 0.96 <0.001 Decreasing
All y=116.25-7.31x 0.97 <0.001 Decreasing

Figure 2. Rate of hospitalization for primary care-sensitive cardiovascular conditions in adults aged
35 - 74 years and respective trend models by sex and age group. Parana, Brazil, 2000 to 2011.

to develop and implement effective public policies for prevention and control of NCDs and
their risk factors, while strengthening care services’.

In addition to the access to and quality of care, other factors influence the rate of
admissions for sensitive conditions such as socioeconomic inequality, specialized health
services', unhealthy lifestyle, variation in medical practice, use of preventive health care
and high rates of diseases".

Another complicating factor is that CVDs become vulnerable to other infections, with
AMI and stroke strongly associated with recent respiratory infections®. Infections by
influenza virus favor hemodynamic, atherogenic and thrombogenic instability, exacerbating
underlying cardiovascular complications, and immunization against influenza may have a
protective role in preventing morbidity and mortality from cardiovascular diseases. In Sdo
Paulo, mortality from ischemic heart diseases was significantly reduced after the start of
influenza vaccination in people over 60 years old, and mortality from cerebrovascular diseases
maintained its decrease®..

The hospitalization rates for hypertension showed a downward, constant trend, increasing
with age and especially in women, corroborating a recent American study”*. Hypertension

379
REV BRAS EPIDEMIOL APR-JUN 2015; 18(2): 372-384



LENTSCK, MH. ET AL.

is present in 22.7% of the Brazilian population and most prevalent in women than in men
in the capital of Parana (24 and 19%, respectively), being in line with the admission data
found”. However, even with a higher average rate, the decrease was also higher in the
female population.

Hypertension is an important risk factor and a cause for the emergence of other
chronic diseases. As this is, in most cases, a discovery for the individual with an aggravated
cardiovascular system, requires proper and priority management. The Strategic Action
Plan for Tackling Chronic NCDs in Brazil, 2011 — 2022, presents interventions for
hypertension articulated in three areas: disease surveillance, comorbidities and determinants;
comprehensiveness of care; and health promotion in order to enhance self-care and
healthy habits’. These interventions have a direct impact in other PCSCC, particularly in
cerebrovascular diseases and CHF.

CHE was the leading cause of hospitalization for PCSCC and is one of the most frequent
causes of hospitalization in Brazil’. However, it showed a constant downward trend with
the highest drop rate.

Among the CVDs, CHF is the one with the most common and obvious complications,
which could lead to an overestimation of the disease due to readmissions, especially in the
elderly, relating to higher hospitalization rates in older age groups. There is an entire
therapeutic arsenal used against the disease with early diagnosis, active management
in the treatment with angiotensin-converting enzyme (ACE) inhibitors, spironolactone
and B-blockers, which have been related to the decrease in first hospitalization rates for
CHEF and increased survival in both sexes”, and may have contributed to the downward
trend in the State.

The reduction in hospitalization rates for CHF in Paran4, in addition to the similarity
in average rates of hospitalization and drop rate between sexes, demonstrates the positive
impact of interventionist actions on the disease, which confirms the downward trend in its
mortality States in the South and Southeast between 1999 and 2005 in all age groups below
80 years old*.

On the other hand, stability in hospitalization rates for angina shows relevance due to
the disease being related to acute myocardial infarction events and sudden death. Therefore,
they require therapeutic interventions used for chronic and acute conditions. The advance
in the treatment of coronary syndrome, interventions such as reperfusion therapies,
improved access to medical services and use of specific medications may have influenced
the maintenance of the magnitude of hospitalizations for angina.

In the scope of the organization of health services, the expansion of PHC coverage,
improved access to hospital services, expansion of support services and the organization
of the urgency and emergency network with the regulation of pre-hospital care with the
mobile urgency care service (SAMU) and Centrals for Hospital Bed Capacity in the main
cities of the State of Parana, in addition to technological advances in the diagnosis and
interventional treatment with highly complex hemodynamic procedures, are factors that, in
addition to ensuring reduction in mortality from ischemic heart diseases in Brazil*’ and
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in the capital of Parana®, may also have influenced the maintenance of hospitalization
rates for angina.

For angina, the actions developed in PHC are based on addressing risk factors such as
smoking, dyslipidemia, obesity, early diagnosis and treatment of the aggravation of ischemia
with pharmacological treatment. The use of the risk classification in PHC is another tool
that can be implemented in the work process in order to organize access to health services,
prioritizing those who are most at risk.

The decrease in hospitalization rates due to stroke is a positive result, given that the trend
of mortality from stroke between 2000 and 2009 in Brazil was reduced in all age groups in
both sexes®. This reduction is related to the incidence and mortality of the disease and the
improvement in the socioeconomic conditions of the population. In this sense, access to
primary and secondary care could explain the reduction in hospitalizations.

Infrastructure elements, such as the availability of basic equipment, antihypertensive
and antiplatelet drugs® and specialized treatment are considered important. The risk factor
control interventions, accessible in PHC, especially for hypertension, can be the initial target
of primary prevention, which includes the promotion of a healthy diet, physical activity
and cessation of smoking.

The decrease in hospitalization rates for CVD in women is consistent with trends in
mortality rates for these diseases in the State, which showed increased mortality in males
and higher drop rate than in female rates in the population aged 30-79 years old*. This data
may mean greater access to health services by women with chronic condition.

Men showed disadvantages compared to women in hospitalization rates with increasing
age. This difference was identified for the mortality in elderly in Maringa (PR), and the higher
downward trend in women of mortality from diseases of the circulatory system was seen
as one of the factors for excess male mortality™.

Average rates of hospitalization, higher in the 65 — 74 years old age group in both sexes,
stress a positive aspect, considering that they are occurring in an older age group. The higher
drop rate in older age groups, as well as in women, can result in a better organization of
health services and improved directing of PHC actions for these portions of the population
than an improved behavior in relation to CVDs.

It is important to highlight the hospital’s role and the use of hospitalization data within
the health services network, to facilitate discussions on the timing and levels of care. Hospital
admission is not the only health care resource and the provision of health services structured
by the PHC can be a substitute for many diseases.

As with other health services, diagnosis for hospitalization may be affected by misclassification
and misuse of ICD-10, influencing in the reimbursement aspect and in accurate information,
as there may be under- or overestimation of the diagnosis of CVDs. The fact that SIH-SUS
was created to reimburse hospital services can stimulate the overpricing of diagnoses and
procedures performed in the ATH in the system, especially in hospitals that work exclusively
on a per-procedure basis, and even though the activities provided are contractualized through
operational plans, this is a bias to be considered.
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While there is the possibility that PHC actions positively affect the behavior of hospital
admissions for PCSCC, since there was a great expansion of the network and of the FHS
coverage in the last ten years, other factors can influence the behavior of this group of
diseases, such as, for example, the influence of a variability in medical practice in the clinical
management, determined by training and performance based on hospital practice, as well
as criteria for indicating an admission from the determinants for the consumption of health
services™.

Other determinants that may influence the morbidity profile for PCSCC in Parana
that are not in the scope of action of the PHC are economic and cultural aspects of the
population, seen as crucial for the development of CVDs*, with a greater ease in accepting
the use hospital services, rather than adherence to the actions of PHC, in addition to
frequent hospitalizations for these diseases in which the PHC may not have a structure
that provides appropriate care outside of the hospital, among other determinants already
mentioned in the text.

The time series analysis of hospitalizations not only identified the behavior of PCSCC, but
also, indirectly, the effectiveness of primary and secondary prevention'', which corroborates
the importance of using the Brazilian List of Primary Care-Sensitive Conditions and
contributes for the epidemiological surveillance of CVDs.

CONCLUSION

The results of this study provided reflections on the hospital morbidity pattern and
changes in hospitalization rates for primary care-sensitive cardiovascular conditions among
residents of the State of Parana, from 2000 to 2011. They show significant decline in the
rates investigated, observed in the analysis by sex and age, except for admissions for angina,
which were stable. The trend of hospitalization rates for older residents and women had a
higher drop rate.

This analysis confirms and strengthens the importance of using the SIH-SUS database as
a monitoring and evaluation tool for these diseases in the community, as it may constitute
an indirect and supplementary interpretation of the improvement of PHC in the 2000s,
since the PHC effects on CVD depend on long-term health care.

On the other hand, the results may have been potentiated by other determinants, such as
improvement of the socioeconomic conditions of the population, reduction of cardiovascular
risk factors, among other relevant factors for hospitalization. Further analysis is needed to
explore these factors, as well as a combined analysis of data from various sources, focused
on models that explain disparities.

In this sense, even with the conduction of a time series analysis, influences that are
exogenous to PHC, such as characteristics of the patients, the health problem and the
medical attention given can distort the ability of the indicator to capture health problems
that really require hospitalization, as well as limit its use.

382
REV BRAS EPIDEMIOL APR-JUN 2015; 18(2): 372-384



TRENDS IN HOSPITALIZATION FOR PRIMARY CARE-SENSITIVE CARDIOVASCULAR CONDITIONS

REFERENCES

Brasil. Ministério Da Satde. Portaria n® 399/GM de
22 de fevereiro de 2006. Pacto pela Satide. Brasilia,
DF, 2006 Disponivel em: <http://dtr2001.saude.gov.
br/sas/ PORTARIAS/Port2006/ GM/GM-399.htm>.
(Acessado em 28 de marco 2012).

Alfradique MA, Bonolo PF, Dourado I, Lima-Costa
ME, Macinko J, Mendonga CS, et al. Internagbes por
condigOes sensiveis a atengdo primaria: a construcao
da lista brasileira como ferramenta para medir o
desempenho do sistema de saude (Projeto ICSAP —
Brasil). Cad Satude Publica 2009; 25(6): 1337-49.
Malta DC, Morais Neto OL, Silva Junior JB.
Apresentagao do plano de ages estratégicas para o
enfrentamento as doengas cronicas ndo transmissiveis
no Brasil, 2011 a 2022. Epidemiol Serv Saude 2011;
20(4): 425-38.

Mendis S, Puska P, Norrving B. World Health
Organization. Global atlas on cardiovascular disease
prevention and control. Geneva: WHO; 2011.
Brasil. Ministério Da Satide. Secretaria de Vigilancia
em Satde. Departamento de Analise de Situacio de
Satide. Satide Brasil 2011: uma anélise da situacio de
saude e vigilancia da satide da mulher. Brasilia: Editora
do Ministério da Satde, 2012. 444p.

Shmidt MI, Duncan BB, Azevedo e Silva G, Menezes
AM, Monteiro AM, Barreto, et al. Chronic non
communicable diseases in Brazil: burden and current
challenges. Lancet 2011; 377(9781): 1949-61.

Victora CG, Barreto ML, do Carmo Leal M, Monteiro
CA, Schmidt MI, Paim J, et al. Health conditions and
health-policy innovations in Brazil: the way forward.
Lancet 2011; 377(9782): 2042-53.

Brasil, Repuiblica Federativa do. Didrio Oficial da Unido.
Imprensa Nacional. 70p. n.75 — 18-04-08 — Brasilia,
2008b.

Boing AF, Vicenzi RB, Magajewski F, Boing AC, Moretti-
Pires RO, Peres KG, et al. Redugao das internagdes por
condi¢Ges sensiveis a atencdo primaria no Brasil entre
1998-2009. Rev Satide Publica 2012; 46(2): 359-66.
Batista SRR, Jardim PCBYV, Sousa ALL, Salgado CM.
Hospitalizac¢Ges por condi¢tes cardiovasculares sensiveis
aatengdo primaria em municipios goianos. Rev Satide
Publica 2012; 46(1): 34-42.

Latorre MRDO, Cardoso MRA. Analise de séries
temporais em epidemiologia: uma introdugio sobre
os aspectos metodoldgicos. Rev Bras Epidemiol 2001;
4(3): 145-52.

Oliveira BRG, Vieira CS, Collet N, Lima RAG. Causas
de hospitalizagido no SUS de criangas de zero a quatro
anos no Brasil. Rev Bras Epidemiol 2010. 13(2): 268-77.

383

Rehem TCMSB, Egry EY. Internag6es por condi¢bes
sensiveis 4 aten¢ao primaria no Estado de Sao Paulo.
Cién Saude Coletiva 2011; 16(12): 4755-66.

Bardsley M, Blunt I, Davies S, Dixon J. Is secondary
preventive care improving? Observational study of
10-year trends in emergency admissions for conditions
amenable to ambulatory care. BMJ Open 2013; 3(1):
pii: €002007.

Brasil. Ministério Da Satide. Historico de cobertura
saude da familia. [Internet} Brasilia, DF, 2013.
Disponivel em: <http:/ /dab.saude.gov.br/portaldab/
historico_cobertura_sf.php>. (Acessado em 21 de
abril 2013).

Macinko J, de Oliveira VB, Turci MA, Guanais FC,
Bonolo PF, Lima-Costa MF. The influence of primary
care and hospital supply on ambulatory care-sensitive
hospitalizations among adults in Brazil, 1999-2007.
Am ] Public Health 2011; 101(10): 1963-70.

Brasil. Ministério Da Satde, Secretaria de Vigilancia
em Saude. Vigitel Brasil 2011: Vigilancia e Fatores de
Risco e Prote¢ao para Doengas Cronicas por inquérito
Telefénico. Brasilia: Ministério da Saude, 2012c. 132p.
Série Estatisticas e Informacbes em Satde.

Agabiti N, Pirani M, Shifano P, Cesaroni G. Davoli
M. Bisanti, L.; et al. Income level and chronic
ambulatory care sensitive conditions in adults: a
multicity population-based study in Italy. BMC Public
Health 2009; 9(457).

Hossain M, Laditka JN. Using hospitalization for
ambulatory care sensitive conditions to measure
access to primary health care: an application of spatial
structural equation modeling. Int J Health Geogr
2009; 8(51).

Clayton TC, Thompson M, Meade TW. Recent
respiratory infection and risk of cardiovascular disease:
case-control study through a general practice database.
Eur Heart J 2008; 29(1): 96-103.

Mansur AP, Favarato D. Mortality due to cardiovascular
diseases in Brazil and in the metropolitan region of
Sdo Paulo: a 2011 update. Arq Bras Cardiol 2012; 99(2):
755-61.

Will JC, Yoon PW. Preventable Hospitalizations for
Hypertension: Establishing a Baseline for Monitoring
Racial Differences in Rates. Prev Chronic Dis 2013;
10: 120165.

Jhund PS, Macintyre K, Simpson CR, Lewsey JD,
Stewart S, Redpath A, et al. Long-term trends in
first Hospitalization for heart failure and subsequent
survival between 1986 and 2003: a population study
of 5.1 million people. Circulation 2009; 119(4): 515-23.

REV BRAS EPIDEMIOL APR-JUN 2015; 18(2): 372-384



LENTSCK, MH. ET AL.

Gaui EN, Klein CH, Oliveira GM. [Mortality due to
heart failure: extended analysis and temporal trend in
three states of Brazil]. Arq Bras Cardiol 2010; 94(1):
55-61. Portuguese.

Baena CP, Olandoski M, Luhm KR, Costantini CO,
Guarita-Souza LC, Faria-Neto JR. Tendéncia de
mortalidade por infarto agudo do miocardio em
Curitiba(PR) no periodo de 1998 a 2009. Arq Bras
Cardiol 2012; 98(3): 211-7.

Garritano CR, Luz PM, Barbosa MTS, Batista KM.
Andlise da tendéncia da mortalidade por acidente
vascular cerebral no Brasil no século XXI. Arq Bras
Cardiol 2012; 98(6): 519-27.

Norrwing B, Kissela B. The global burden of stroke
and need for a continuum of care. Neurology 2013;
80(3 Sup.2): S5-S12.

384

Muller EV, Aranha SRR, Roza WSS, Gimeno SGA.
Distribui¢do espacial da mortalidade por doengas
cardiovasculares no Estado do Parand, Brasil: 1989-
1991 e 2006-2008. Cad Saude Publica 2012; 28(6):
1067-77.

Mathias TAF, Aidar T. Diferencial de mortalidade na
populagio idosa em um municipio da regido sul do
Brasil, 1979-2004. Cienc Cuid Saude 2010; 9(1): 44-51.
Caminal J, Casanova C. La evalucion de La atencion
primaria y las hospitalizaciones por ambulatory care
sensitive conditions. Marco conceptual. Aten Primaria
2003; 31(1): 61-5.

REV BRAS EPIDEMIOL APR-JUN 2015; 18(2): 372-384



