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ABSTRACT

Objectives: To analyze the distribution and spatial autocorrelation of the hospitalization rates for cardiovascular diseases in adults,
and to verify the correlation with socioeconomic and health factors in Brazil.

Methods: An ecological study of hospitalization rates for cardiovascular diseases in adults from 2005 to 2016. Spatial dependence was
analyzed by the Moran Global and Local autocorrelation coefficients. The correlation between hospitalization rates and socioeconomic
and health variables was calculated using the Spearman’s correlation coefficient.

Results: The highest hospitalization rates were observed in the states of Santa Catarina, Parand, S&o Paulo, and Mato Grosso, with
high-high autocorrelation clusters for ischemic heart disease. The hospitalizations for cardiovascular diseases were strongly correlated
with low schooling, alcohol consumption, and diagnosis of hypertension.

Conclusion: The high rates of hospitalization in the states mentioned, linked to socioeconomic and health factors, suggest public
policies focused on the theme.

Keywords: Cardiovascular diseases. Spatial analysis. Adult health. Hospitalization. Public health nursing. Epidemiological monitoring.

RESUMO

Objetivos: Analisar a distribuicdo e autocorrelacdo espacial das taxas de internacdo por doencas cardiovasculares em adultos, e
verificar a correlagdo com fatores socioecondmicos e de satide no Brasil.

Métodos: Estudo ecoldgico das taxas de internacao por doencas cardiovasculares em adultos no periodo de 2005 a 2016. A
dependéncia espacial foi analisada pelo coeficiente de autocorrelagdo de Moran Global e Local. A correlacdo entre taxas de internacao
e varidveis socioeconomicas e de satide foi calculada por meio do coeficiente de correlacdo de Spearman.

Resultados: As maiores taxas de internacdes foram observadas nos estados de Santa Catarina, Parand, Sao Paulo e Mato Grosso, com
conglomerados da autocorrelagdo do tipo alto-alto para doencas isquémicas do coragdo. As internagGes por doencas cardiovasculares
apresentaram correlacdo forte com baixa escolaridade, consumo de dlcool e diagndstico de hipertensdo arterial.

Conclusdo: As altas taxas de internacdo nos estados citados, atrelados a fatores socioecondmicos e de satide sugerem a necessidade
de politicas pdblicas focados na temdtica.

Palavras-chave: Doengas cardiovasculares. Andlise espacial. Salde do adulto. Hospitalizagdo.Enfermagem em sadde publica.
Monitoramento epidemioldgico.

RESUMEN

Objetivos: Analizar la distribucion y autocorrelacién espacial de los indices de internacion por enfermedades cardiovasculares en
adultos, y verificar la correlacion con los factores socioeconémicos y de salud en Brasil.

Métodos: Fstudio ecoldgico de indices de internacidn por enfermedades cardiovasculares en adultos de 2005 a 2016. La dependencia
espacial se analiz6 mediante el coeficiente de autocorrelacion global y local de Moran. La correlacion entre los indices de internacién
y las variables socioecondmicas y de salud se calculd utilizando el coeficiente de correlacién de Spearman.

Resultados: Los indices de internacion més elevados se observaron en los estados de Santa Catarina, Parand, Sdo Paulo y Mato Grosso,
con conglomerados de autocorrelacién de alta para la cardiopatia isquémica. Las internaciones por enfermedades cardiovasculares se
correlacionaron fuertemente con la baja educacion, el consumo de alcohol y el diagndstico de hipertension.

Conclusidn: Los elevados indices de internacion en los estados mencionados, vinculados a factores socioeconémicos y de salud,
sugieren polfticas publicas centradas en el tema.

Palabras clave: Enfermedades cardiovasculares. Andlisis espacial. Salud del adulto. Internacion. Enfermeria en salud publica.
Monitoreo epidemioldgico.
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Bl INTRODUCTION

Cardiovascular Diseases (CVDs) refer to a group of mor-
bidities involving the heart and blood vessels, or even se-
quelae arising from an inadequate vascular blood supply™.
Currently, they occupy the fourth position in the causes of
hospitalization, being the first cause of mortality in Brazil.
In 2018,6,217,525 hospitalizations were recorded in adults
aged between 20 and 59 years old and, of these, 441,725 cor-
responded to CVDs®.

The process of hospitalization of the adult and econom-
ically active population, in addition to causing emotional
distress for the patient and his family, causes greater financial
impacts, since it generates absence from work activities and
can bring consequences with permanent and costly conse-
guences for the families®3, implying significant expenses
for the health system and other segments of society the
individual is a part of. Between the years 2010 and 2015,
costs with CVDs increased by 17%, corresponding to an
approximate value of R$37.1 billion®,

CVDs include two groups of diseases that are more
prevalent: Ischemic Heart Diseases (IHDs) and Cerebro-
vascular Diseases (CbVDs)?. Both CVDs and other Chronic
Non-Communicable Diseases (CNCDs) have their cause
strictly associated with some risk factors, which are con-
sidered non-modifiable, such as age, gender and genetic
predisposition, and modifiable referring to lifestyle, such as
smoking, drinking, inadequate diet and physical inactivity,
The control of the risk factors is essential for the reducing
the occurrence of CVDs, and it is in this parameter that the
health professionals must join efforts, with interventions
that improve quality of life and control the occurrence of
this disease in the population®.

The mobilization of actions to combat CVDs can be made
possible and effective when directed to the specific needs of
each population and territory. Therefore, the verification of the
occurrence of CVDs can be associated with the spatialization
techniques applied to ecological data, as they allow for a
diagnosis of the situation, identifying the need for planning
and allocation of resources, prioritizing strategies aimed at
the prevention and treatment of these diseases according
to the risks evidenced in each territory”.

Spatial distribution studies and correlated variables pro-
mote in the health managers the need for decision making,
revealing the areas that need further redirection of the system
and of the health actions. It is extremely important that the
health professionals know the distribution of these diseases
in their areas, states and regions, and that they act in an
articulated manner and promote aligned strategies for the
benefit of the population’s quality of life and for reducing
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the occurrence of cardiovascular diseases, thus reducing
the hospitalization rates and the morbidity costs associated
with these diseases®”.

Due to the magnitude of the occurrence of circulatory
system diseases, and due to the potential for morbidity and
mortality and to the high costs charged on the economy, the
accurate diagnosis of the spatial distribution of the hospital-
izations for these diseases in Brazil, as well as the correlated
factors, is necessary so that more accurate and effective inter-
ventions are implemented. Thus, the objective of this study
was to analyze the distribution and spatial autocorrelation of
the hospitalization rates for CVDs in adults, and to verify the
correlation with socioeconomic and health factors in Brazil.

B METHODOLOGY

An ecological, cross-sectional study of hospitalization
rates for CVDs and its main subgroups, IHDs and CbVDs,
among adults in the states of Brazil.

The hospitalization data were obtained from the Hospi-
tal Information System of the Unified Health System (Sistema
de Informacdes Hospitalares do Sistema Unico de Satde, SIH/
SUS) by accessing the site of the Informatics Department
of the SUS (DATASUS) in the “Epidemiological and morbidi-
ty"link; hospital morbidity of the SUS by place of residence.
The population data was obtained on the same page by
selecting the “Demographic and socioeconomic” link to
obtain the projection of the population, according to the
age groups and the federative units.

The calculation of hospitalization rates was carried out
for three quadrennia (2005-2008, 2009-2012 and 2013-2016),
with hospitalizations by the three groups of diseases: CVDs,
IHDs and CbVDs. Considering the possibility of random fluc-
tuations in the number of hospitalizations, the rates were
obtained by the ratio between the sum of hospitalizations
in each period and the sum of the respective population,
in the same period, multiplied by 100,000.

For the analysis of spatial distribution and autocorrela-
tion, the states were the units of spatial analysis, whose
cartographic base with the limits of the states is available
on the website of the Brazilian Institute of Geography and
Statistics (Instituto Brasileiro de Geografia e Estatistica, IBGE).
The distribution of the hospitalization rates in the studied
periods was demonstrated through maps with intervals
between the maximum and minimum rates.

The figures were constructed using QGIS version 2.8,
and the rates were represented on the map by color scales,
where the darkest colors represent the locations with the
highest rates and the lightest colors, the lowest rates. For
the statistical analysis of the spatial dependence, Moran’s
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autocorrelation coefficient was used, which is subdivided
into the Moran Global and Local indexes (LISA). The results
of applying the global Moran and LISA indexes evaluated
hypotheses of spatial autocorrelation for hospitalizations
due to CVDs in the states of Brazil.

LISA provides more detailed information on different
types of associations: high-high, when the rate of hospitaliza-
tions between a state and its neighbor is high; and low-low,
when it is low in both states. We can also find the outliers,
when the ratio of a state is high and that of its neighbor is
low; or, on the contrary, in these cases we have associations
of the high-low and low-high types, respectively. States that
do not have a clear spatial tendency, which have high ratios
around low ratios, are classified as non-significant®.

The Spearman’s correlation coefficient was used to verify
the existence of a correlation between the rates of hos-
pitalization for CVDs, IHDs and CbVDs in the period from
2013 to 2016 and the following socioeconomic variables:
less than eight years of study, population served by sewage
and water networks, Human Development Index (HDI), mean
per capita income andGini’s index, which measures the dis-
tribution of income (ranges from 0 to 1, where 0 is perfect
equality and 1 is maximum inequality).

The following health variables were also used: alcohol
consumption one or more times a week, current cigarette
smokers, users of tobacco products, high cholesterol, medical
diagnosis of Systemic Arterial Hypertension (SAH), high salt
consumption, and coverage of the Family Health Strate-
gy (FHS) in the 2013-2016 period. All the data were obtained
by consulting the DATASUS page, with the exception of the
FHS coverage, which is made available by accessing the web-
site of the Primary Care Department: www.dab.saude.gov.br.

The Spearman’s correlation coefficients were interpreted
according to the following parameters: if the correlation
coefficient < 0.4, the correlation is of low magnitude, if the
correlation coefficient > 0.4 to < 0.5, the correlation is consid-
ered to be of a moderate magnitude and, finally, correlation
coefficients > 0.5 represent a correlation of a strong magni-
tude®. A significance level of 5% was considered. Version 20.0
of the Statistical Package for Social Sciences (SPSS) software
was used to perform the analyses.

The Standing Committee for Ethics in Research Involv-
ing Human Beings (Comité Permanente de Etica em Pesquisa
Envolvendo Seres Humanos, COPEP) of the State University of
Maringé approved the exemption of ethical analysis under
opinion No. 18/2016, since the data were collected on a pub-
lic domain basis, with no possibility to identify the subjects.

B RESULTS

A total of 5,681,902 hospitalizations were analyzed for
the age group of 20 to 59 years old, of both genders, in the
period from 2005 to 2016. When analyzing the distribution of
absolute and relative frequencies, and of hospitalization rates
by major regions and in Brazil as a whole, it was observed that
all the regions recorded a reduction in the hospitalization
rates due to CVDs from the first to the last quadrennium.

The South region had the highest rates of hospitaliza-
tions for CVDs over the entire period studied, and the North
region showed the lowest rates of hospitalizations. The Mid-
west region stood out, obtaining the greatest reduction in
the hospitalization rates for CVDs. In the first study peri-
od (2005-2008), it was the second region with the highest
number of hospitalizations, managing to reduce the rate from
546.44 hospitalizations per 100,000 inhabitants to 359.50 in
the most recent years (Table 1).

Regarding the hospitalizations due to IHDs, there was a
reduction in the hospitalization rates only in the Southeast
region, from a rate of 103.23 hospitalizations in the 2005-
2008 period to 98.03 hospitalizations per 100,000 inhabitants
in 2013-2016. The hospitalizations for CbVDs showed a re-
duction in their rates between the periods studied, with the
exception of the Northeast region, which increased, from
49.65 to0 54.15 per 100,000 inhabitants. It is noteworthy that
the rates of hospitalization for IHDs and CbVDs were higher
in the South and lower in the North (Table 1).

When analyzing the spatial distribution of the hospital-
ization rates for CVDs, the states that maintained the highest
rates throughout the study period were Parana, Santa Ca-
tarina, Rio Grande do Sul, and Minas Gerais. The states of
Pernambuco, Acre and Ronddnia showed an increase in
the hospitalization rates for CVDs. In the case of hospital-
izations due to IHDs, the state of Parand maintained higher
rates throughout the analysis period, while for hospitaliza-
tions due to CbVDs this pattern occurred in the states of
Rio Grande do Sul and Minas Gerais (Figure 1).

The results of the local spatial autocorrelation of the
hospitalizations indicated similar patterns of states with
high rates, surrounded by neighbors with high rates (high-
high), and states with low rates, surrounded by neighboring
states also with low rates (low-low). The hospitalizations due
to CVDs showed a low-low autocorrelation in the states of
Acre, Amazonas and Roraima in the 2013-2016 period, and
a high-high autocorrelation in the states of Santa Catarina,
SaoPaulo, MatoGrossodoSul, and the FederalDistrict (Figure 2).
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Table 1 - Distribution of the absolute and relative frequencies, and of the hospitalizations rates for cardiovascular diseases,
ischemic heart diseases and cerebrovascular diseases. Brazil, 2005-2016

2005-2008 2009-2012 2013-2016
% % %
CVDs
North 101,679 5.15 338.90 100,878 5.25 301.76 93,820 525 255.09

Northeast 394,026 19.95 362.66 403,837 21.02 345.65 386,343 21.63 31281
Southeast 920,941 46.63 508.74 881,695 45.90 462.85 812,040 4547 410.22
South 394,018 19.95 643.89 387,016 20.15 600.68 365,108 20.45 543.85

Midwest 164,365 8.32 546.44 147,679 7.69 44795 128,457 7.19 359.50

Brazil 1,975,029 100.0 48060 1,921,105 100.0 43845 1,785,768 100.0 387.28
IHDs
North 10,696 295 3565 11,319 291 3386 14,253 351 38.75
Northeast 43946 12.13 4045 53,366 13.71 45.68 62,594 1541 50.68
Southeast 186,873 51.59 103.23 194,032 49.84 101.86 194,050 47.77 98.03
South 96,634 26.68 157.92 102,929 2644 159.75 106,676 26.26 158.90
Midwest 24,046 6.64 79.94 27,700 7.1 84.02 28,659 7.05 80.20
Brazil 362,195 100.0 88.14 389,346 100.0 88.86 406,232 100.0 88.10
CbVDs
North 13,325 524 44.41 13,443 549 40.21 15,070 5.78 40.98

Northeast 53,945 21.19 49.65 57,003 23.29 48.79 66,876 25.66 54.15

Southeast 120,274 47.26 66.44 110,945 4533 5824 111,917 42.94 56.54

South 47,870 18.81 78.23 45645 18.65 70.84 47,863 18.36 71.30
Midwest 19,105 7.51 63.52 17,725 7.24 53.76 18,899 7.25 52.89
Brazil 254,519 100.0 61.93 244,761 100.0 55.86 260,625 100.0 56.52

Source: Research data, 2016.
CVDs: Cardiovascular Diseases; IHDs: Ischemic Heart Diseases; ChVDs: Cerebrovascular Diseases.
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Figure 1 - Spatial distribution of the hospitalization rates for cardiovascular diseases. Brazil, 2005-2016.

Source: Research data, 2016.
CVD: Cardiovascular Diseases; IHD: Ischemic Heart Diseases; ChV/D: Cerebrovascular Diseases.

The hospitalizations for IHDs maintained a similar trend
for the North and Northeast regions, with a low-low au-
tocorrelation only in the cluster made up by the states of
Amazonas, Para, Tocantins, Maranhao, and Piauf in the last
quadrennium.The cluster made up by states with a high-high

autocorrelation for IHDs, the same during all the periods, was
formed by the states of Santa Catarina, Parand, S&o Paulo,
and Mato Grosso do Sul. For hospitalizations due to CbVDs,
in the last quadrennium, a low-low type autocorrelation is
observed only in the state of Pard, and of the "high-high”
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Figure 2 - Spatial autocorrelation map of the hospitalization rates for cardiovascular diseases according to the Local Moran

Index (LISA). Brazil, 2005-2016

Source: Research data, 2016.

CVD: Cardiovascular Diseases; IHD: Ischemic Heart Diseases; ChVD: Cerebrovascular Diseases. NS: Not Significant; HH: High-High; LL: Low-Low; LH: Low-High; HL: High-Low.

type in Santa Catarina, Parana, Mato Grosso do Sul, the Fed-
eral District, Sdo Paulo, and Minas Gerais (Figure 2).

The correlations between the hospitalization rates by the
groups of CVDs, IHDs and CbVDs were analyzed, with the

Rev Gatcha Enferm. 2020;41:e20190314

socioeconomic (Table 2) and health (Table 3) variables. In rela-
tion to the hospitalization rates due to CVDs, these showed a
strong correlation with the variables of schooling level less than
8 years of study (0.52; p=0.005), population served by sewage
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network (040; p=0.040), and a negative correlation with the
Gini's index (-0.57; p=<0.002). Of the health variables, the fol-
lowing had a strong correlation with CVDs: alcohol consump-
tion (0.53; p=0.005) and the diagnosis of SAH (0.52; p=0.006),
a moderate magnitude correlation was verified with the fol-
lowingvariables: current cigarette smokers (0.47; p=0.014),
and users of tobacco products (0.43; p=0.024).

For the hospitalizations due to IHDs, a strong correlation
was verified with most of the socioeconomic variables (Ta-
ble 2), with the only exception of the variable of schooling less
than 8 years. The health variables that had a strong correlation
with the hospitalizations were the following: diagnosis of
SAH (0.83; p<0.001) and alcohol consumption (0.58; p=0.002).

There was also a significant correlation of a moderate mag-
nitude in the high salt intake (0.45; p=0.017) and high
cholesterol (0.45; p=0.018) variables (Table 3).

The hospitalizations for CbVDs had a strong correla-
tion only with the health variable of alcohol consumption
one or more times a week (0.55; p=0.003). A moderate
correlation was found with the use of tobacco by-prod-
ucts (0.47; p=0.013), current cigarette smokers (0.47; p=0.013)
and a medical diagnosis of SAH (0.41; p=0.036) (Table 3).
Among the socioeconomic variables, a moderate correlation
was found with less than 8 years of schooling (0.45; p=0.018),
and a moderate negative correlation with the Gini's
index (-0.44; p=0.022) (Table 2).

Table 2 - Correlation between the hospitalization rates for cardiovascular diseases and socioeconomic variables. Brazil, 2005-2016

Socioeconomic
Correlation

Coeff.*

variables

Schooling <8 years 0.52 0.005
Population served 040 0,040
by sewage

Population served by 032 0101
water network

IHDs** 032 0.099
Mean per capita income 0.33 0.088
Gini's Index -0.57 0.002

Correlation Correlation

Coeff. Coeff.
036 0.068 045 0.018
0.71 <0.001 033 0.089
0.70 <0.001 032 0.103
0.72 <0.001 0.29 0.141
0.72 <0.001 0.25 0.209
-0.72 <0.001 -044 0.022

Source: Research data, 2016.

(VDs: Cardiovascular Diseases; IHDs: Ischemic Heart Diseases; CbVDs: Cerebrovascular Diseases. * Spearman’s correlation coefficient. **Human Development Index.

Table 3 - Correlation between the hospitalization rates for cardiovascular diseases and health variables. Brazil, 2005-2016

Health variables

Correlation
Coeff.*
Alcohol consumption >1x in the week 0.53
Smokers 047
Users of tobacco by-products 043
High cholesterol 0.23
Medical diagnosis of SAH** 0.52
High consumption of salt 0.31
FHS Coverage*** 2013-2016 -0.27

Correlation Correlation
Coeff.* Coeff.*
0.005 0.58 0.002 0.55 0.003
0014 0.18 0.366 047 0013
0.024 0.14 0473 047 0013
0.240 045 0018 0.28 0.155
0.006 0.83 <0.001 041 0.036
0.110 045 0017 0.16 0420
0.165 -0.34 0.082 -0.15 0464

Source: Research data, 2016.

Coeff: Coefficient; CVDs: Cardiovascular Diseases; IHDs: Ischemic Heart Diseases; CbVDs: Cerebrovascular Diseases. * Spearman’s correlation coefficient. **Systemic Arterial Hypertension. ***Family Health Strategy.
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B DISCUSSION

The results of this study show that there are important
differences between the distribution of the hospitalization
rates for CVDs in the states of Brazil. It is possible to identify
similarities between neighboring states, and through spatial
autocorrelation. It is verified with greater precision that, in
current years, the states of Santa Catarina, Parang, Sao Paulo,
Minas Gerais, and Mato Grosso do Sul, make up a cluster of
the high-high type for the rates of hospitalizations due to
CbVDs and also for IHDs, with the exception of the state of
Minas Gerais.

Over the twelve years surveyed, Parang, Santa Catarina,
Rio Grande do Sul and Minas Gerais were the states with
the highest rates of hospitalization for CVDs, a fact that can
be justified by the Southeast and South regions having
the highest rates of individuals with hypertension in the
country (23.3% and 22.9% respectively), while the lowest
index (14.5%)1"% is concentrated in the North region. SAH
is considered to be the most important cardiovascular risk
factor, as it is associated with the development of chronic
kidney disease, stroke, Acute Myocardial Infarction(AMI) and
coronary artery diseases, in addition to a direct association
with cardiovascular and renal morbidity and mortality™".

A study conducted in the state of Sao Paulo/? pointed out
the presence of spatial correlation for arterial hypertension,
reinforcing the need to improve the diagnosis and treatment
of the morbidity in younger individuals. For not having poli-
cies specifically geared to this age group, the adult public is
most often the one charged with the tasks of work, with little
time dedicated to consultations and preventive activities!?.

In addition, a spatial study conducted in South Korea also
found a strong spatial correlation with hypertension, linked
to socio-demographic and economic indicators®. Thus, it is
suggested that the population of the Southeast and South
regions have better access to diagnostic tests and also to
medications since, in these regions, the largest number of
people is concentrated who report having had tests such
as total cholesterol, triglycerides, serum analysis of glucose,
and that refer to the use of antihypertensive medications‘",

In addition to the South and Southeast concentrating
the highest number of hypertensive individuals, and to the
fact that the present study revealed a strong correlation
between the rates of hospitalizations for CVDs and SAH,
another assumption for the high rates, especially in the South
region, is the rate of beds per inhabitant, where such index
in the South is estimated to be higher. In this perspective, a
study carried out in the Brazilian micro-regions also showed
a strong spatial correlation with hospitalizations due to CVDs,

Rev Gatcha Enferm. 2020;41:e20190314

exacerbated by sociodemographic and economic variables,
especially in states in the South and Southeast region'.

A research study identified that there is evidence that
the CVDs are more marked in people with less schooling/?,
which is also verified by the correlation analysis, where the
rates of hospitalizations for CVDs showed a strong correlation
with individuals with less than eight years of study. It can
be assumed that a higher level of education is an important
factor for self-care with health, and that it can also favor the
search for better conditions and quality of life.

IHDs had a strong correlation with the mean per capita
income. The highest prevalence of CVDs is commonly found
in people with lower socioeconomic status®; however, only
hospitalizations for IHDs showed this correlation. Particularly,
IHDs have more risk factors involved and their diagnosis often
depends on more complex complementary tests, available in
larger urban centers ™. It is suggested, therefore, that access
to diagnosis and specialized services can be enjoyed mostly
by individuals with better economic conditions.

Although the social, cultural and demographic factors
are associated with the prevalence of some diseases, it is
noted that the population served by water and sewage
networks and with a higher mean per capita income, had a
strong correlation with the rates of hospitalization due to
IHDs, revealing that developed regions have better health
conditions, and hospitalization rates also reflect greater
efforts to treat the diseases.

However, hospitalization should not be the only resource
in the search for medical assistance; primary health careis a
strong ally capable of offering resources for several problems
and, in this aspect, the organization of health care networks
allows for the articulation between the levels of assistance,
focusing on the needs of the population and not on the
provision of services('®,

Another important factor, in this case, are hospitaliza-
tions for conditions sensitive to Primary Health Care. A study
carried out in the state of Parana showed that most of the
consultations carried out in an Emergency Care Unit were
due to weaknesses in the provision of care at the primary
level, as well as the possibility of a technological and struc-
tural apparatus, which facilitates the performance of exams,
with delivery of results in less time'”. These data foster the
need for a better structuring of PHC to meet the demand,
with direct and resolute interventions.

A study conducted in Northeastern Spain associated
AMI with younger people with drug abuse, dyslipidemia,
current consumption of tobacco and alcohol™®; among these
associated variables, for the analysis of Brazil, a correlation
was found between the rates of hospitalizations for IHDs and
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alcohol consumption and high cholesterol. This correlation
reiterates the importance of the strategies proposed by the
World Health Organization (WHO) which, besides aiming
at reducing the use of tobacco and alcohol, reinforces the
importance of promoting healthy eating and the practice of
physical activity in the population, reducing cases of obesity
and hypertension, based on the objectives of reducing mor-
tality due to CVDs, cancer and diabetes by 25%.

In this regard, the WHO also proposes a relative reduction
of 30% in the mean salt intake in the population. It is notewor-
thy that high salt consumption had a moderate correlation
with hospitalizations due to IHDs; on this correlation, it is
worth mentioning that 1.65 million deaths worldwide due to
cardiovascular diseases were attributed to high sodium con-
sumption, above the reference level. Georgia is the country
with the highest rate of cardiovascular deaths attributed to
high salt consumption, while Kenya has the lowest rates!’?.

In Europe, the country with the highest hospitalization
rates for CVDs is Belarus, which had a 27% increase in hos-
pitalizations compared to the years 2000 and 2013, with
other European countries also showing an increase in the
hospitalization rates and, when analyzing the hospitalizations
due to stroke, 35 of 52 countries registered an increase in
hospitalizations for this cause®.

As limitations of the present study, it is highlighted that
the diagnoses of the hospital admissions are not always re-
liable, since they are subject to classification errors and that,
in using ICD-10, with the computerization of the SIH-SUS for
the reimbursement of the hospital services, under- or over-
estimation of the CVD diagnoses may occur. However, the
use of the database makes it possible to carry out studies
with reduced costs and also easy access, even so, there is a
need to intensify the computerization and training of the
personnel for the correct filling in of the hospitalization
authorizations, in order to minimize the biases that occur
in these databases.

Bl CONCLUSION

When related to the global mean and to the search for
potentially explanatory factors of the incidence differentials
found, the studies with spatial methodologies, intrinsic to
the identification of regions at risk, make this research ex-
tremely important for the advancement of science. This study
showed that all the Brazilian regions showed a reduction
in the hospitalization rates due to CVDs. However, when
comparing IHDs and CbVDs, the Southern region showed
higher hospitalization rates. As for the sociodemographic
variables, CVDs, IHDs and CbVDs showed a strong correlation

with schooling and with an active sewage service, and a
negative correlation with the Gini’s index. In the clinical
variables, the same morbidities analyzed showed a significant
correlation with arterial hypertension, salt consumption and
high cholesterol and consumption of alcohol, use of tobacco
and its by-products.

It is suggested to develop more studies that deal with
CVDs with the use of spatial distribution and autocorrela-
tion, for a better visualization of the health conditions in the
population and knowledge of the most prevalent diseases, in
addition to checking where they occur the most, potentiating
the action of the health care professionals more effectively
in the needs of the population.

Hospitalizations are valuable indicators to know the
main diseases and their problems in the population and,
although most of the studies use the outcome of death to
work epidemiologically on the distribution of these diseases,
hospitalizations reflect beyond the prevalence, where the
greatest concentration is the number of visits in view of the
complications, suggesting the need for greater efforts to
reduce the burden of diseases with preventive interventions.

Finally, when considering the discrepancy between the
results in the regions, it is also suggested that there may
be an underreporting in some locations, a computerized
system needs to be rigorously and carefully filled out so
that notifications faults do not occur. In addition, the results
by regions can support new intervention methodologies
aimed at the quality of life of the population, as well as a
better access to the health services.
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