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OBJECTIVE: The epidemiology of heart failure mortality in the city of Sdo Paulo, Brazil has not been studied. The

present study aims to characterize comorbities associated to cardiac heart failure deaths in Sdo Paulo between
2000 and 2012.

METHOD: The mortality information system (SIM/DataSUS) was evaluated and the following parameters were
retrieved: age, sex, race, level of education and comorbidities (hypertension, diabetes, obesity, chronic obstructive
pulmonary disease). Socioeconomic status was estimated by years of schooling, as: lower (0-3 years) and higher
(> 3 years). We analyzed 14,814 death certificates.

RESULTS: There was a prevalence of subjects in the subgroup: female, white, married or divorced, aged 78 years
and lower socioeconomic status. Hypertension and diabetes were the most frequent comorbidities. There were
associations of (a) diabetes with age, (b) age, gender and educational level with hypertension in individuals
belonging to both the lower and higher socioeconomic levels.

CONCLUSION: Individuals who died of congestive heart failure in Sdo Paulo are mostly elderly, women, caucasian,
with little education. Hypertension and diabetes are the two most common chronic diseases associated with death

bycongestive heart failure.
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H INTRODUCTION

In the nineties, a projectional study indicated
that diseases of the circulatory system would be among
those mostly affecting humans in the world by 2020.
At the time of writing, in spite of the improvement
available pharmacologic options, cardiovascular diseases
remain among those affecting most people in Brazil
and worldwide.? Guyana has the highest mortality rate
from cardiovascular disease in South America, followed
by Suriname, Brazil and Paraguay. The increase in life
expectancy of the population tends to increase the
occurrence of cardiovascular disease and associated
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diseases such as congestive heart failure (CHF) in the
coming decades.?

Congestive heart Failure is the endpoint of the
process, particularly in the case of cardiovascular diseases
such as hypertensive heart disease, especially coronary
or valve pathologies.*® According to the World Health
Organization, the mortality rate in South and Central
America varies widely, Grenada and the Dominican
Republic with the highest rates. CHF is a major public health
problem in industrialized countries with large elderly
populations. Demographic projections estimate that in
Brazil, the proportion of elderly will come close to 15% in
2050.° Risk factors associated with CHF are hypertension,
diabetes mellitus, obesity, the use of cardiotoxic drugs and
the aging process itself. The incidence of CHF in the elderly
isof 10/1000 after 65 years, doubling with every decade.”
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In the United States of America, the elderly account
for over 75% of cases of CHE®® The Framingham study in
1971, using the population of Framingham, USA, showed a
prevalence of 3/1000 for individuals aged < 63 years, and
23/1000 for individuals aged 60-79 years.* The NHANES-I
study, 1992, using the entire population of the USA, showed
an increased prevalence of 20/1000 for individuals aged < 63
years,and 80/1000 for persons aged > 65 years.!! Projections
indicate that by 2025, Brazil will have the world’s 6" largest
elderly population, approximately 30 million people (as noted
above, 15% of total population),’? which can result in the
multiplication of cases of CHF and expenses related thereto.

Epidemiological studies of CHF in Brazil are scarce.
Most of the available information has been obtained through
in-hospital evaluation studies in specialized clinics located
in large Brazilian cities or through the information systems
of the Ministry of Health (DataSUS database).’*°

The city of Sdo Paulo has a prominent economic
and cultural expression; however, it presents many
contrasts, especially in the fields of education and public
health. According to Environmental Company of the State
of Sao Paulo (Companhia Ambiental do Estado de Sio
Paulo - CETESB) and the recommendations of the World
Health Organization,!® the pollution index has reached
inadequate levels in recent years, mainly due to the gradual
loss of beneficial climate features, reduction of the relative
atmospheric humidity and increase of circulating vehicles.
The implications of pollution on health, particularly with
respect to diseases of the respiratory and cardiovascular
systems has been the subject of several reports.}”?° Thus,
it may be safely assumed that in a city where increased
population density leads to an increase in the fleet of
circulating vehicles and increased pollution, high levels of
cardiovascular diseases should be observed.

The databases generated by the information systems of
the Ministry of Health have been the focus of several studies and
has been the source to establish the epidemiological profile of
diseases in the country, with the development of indicators for
monitoring and surveillance of population health. Considering
the potential impact of CHF in compromising quality of life,
health and the economy, prevalence and/or mortality studies ac-
quire importance in the planning process of public expenditure
on health. As regards CHE the epidemiology and comorbidities
in residents of Sdo Paulo has been poorly investigated.

This study was aimed to characterize the co-
morbidities associated with mortality due to congestive
heart failure, between 2000 and 2012, in S3o0 Paulo.

Bl MATERIALS AND METHOD

Study design

This study is a retrospective profile based on a review
of the Unified Health System database (SIM - www.datasus.
gov.br) and on information provided by the Brazilian
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Institute of Geography and Statistics. Corresponding data
of CHF mortality (as original cause) in the city of Sao
Paulo were selected according the 10" Revision of the
International Classification of Diseases (ICD 10), between
2000 and 2012. A total of 750,469 deaths were reported
in Sdo Paulo during the 13 years, of which 14,814 deaths
were due to CHF.

Inclusion criteria were deaths resulting from CHF
(ICD 10: 150, 150.0, 150.1 and 150.9) with records of sex,
race and educational level.

Casuistry

The variables studied were: gender, age, race,
educational level and major comorbidities related to the
CHF (hypertension, diabetes mellitus, obesity, chronic
obstructive pulmonary disease, Chagas disease and heart
diseases).

Socioeconomic level was stratified into lower (0-3
years of education) or higher level (> 3 years of education).
In Brazil, race is associated with education and this in turn
to a level of knowledge/lack of knowledge in self-care.

Statistical analysis

Data are presented in percentages (%). Statistical
analysis was performed with the SigmaStat software, version
3.1. Multiple linear regression analysis (forward stepwise
regression) was used to identify the population variables
and comorbidities related to the most prevalent diseases
(hypertension and diabetes) in the two socioeconomic
levels, considering data between 2000 and 2012. The level
of significance for analysis was set at p < 0.05.

B RESULTS

We analyzed 14,814 death certificates recorded
between 2000 and 2012 in Sao Paulo. As shown in Table 1,
results in each year had constant characteristics between
2000 and 2012.

Most of the deaths occurred among individuals over
60 years old. CHF occurred more frequently in men up to 60
years; however, after 60, it became more frequent in women
reaching the highest rate at 80 years old, with 67% as shown
in Figure 1. Table 1 shows that the predominant age groups
were 70-79 (25%) and 80-89 years old (34%), while only
1.6% of cases occurred in people younger than 40. Caucasians
were more affected than the others with (77%), married and
widowers exhibited the highest percentages, with 33% and
48%, respectively. Education level showed that the population
affected by the CHF had up to 3 years of study. There was a
predominance of individuals with lower socioeconomic level.

The study of comorbidities showed that 48% of
individuals suffered from high blood pressure and 27.5%
from diabetes mellitus; in 15% of cases, we found the
occurrence of hypertension and diabetes, concomitantly.
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Table 1 - Mortality Information System Data on DataSUS, showing the characteristics of individuals who died of congestive heart failure as

original underlying cause, in Sdo Paulo, between 2000 and 2012

2000 2001 2002 2003 2004 2005

2006 2007 2008 2009 2010 2011 2012  Total (%, n)

Gender

39%, 40%, 40%, 38%, 40%, 39%,
503 474 418 392 407 468

61%, 60%, 60%, 62%, 60%, 61%,
775 700 628 641 611 737

Man (%, n)

Women (%, n)

Age Group (years

old)

<40 14% 18% 23% 17% 14%  17%
40249 25%  33% 3%  23% 33% 22%
50a59 64% 58% 6% 56% 78%  4.8%
602 69 142% 114% 143% 143% 129% 133%
70279 261% 298% 28% 268% 261% 237%
80a 89 322% 314% 306% 335% 317% 348%
>90 171% 164% 158% 157% 168% 19.5%
Race

White (%, n) 79% 80% 799% 80% 773% 79.9%
Brown (%, n) 115% 117% 117% 11%  137% 11.5%
Black (%, n) 56% 5% 61% 65% 62% 61%
Yellow (%, n) 4%  24%  23% 24%  27%  2.6%
Indian (n) 1 1 1
Marital Status

Singles (%, n) 143% 155% 132% 163% 188% 12.8%
Married (%, n) 334% 346% 344% 323% 323% 32.6%
Widowers (%, n) 2.1% 2% 25% 31% 39% 4.1%
Divorced (%, n) 502% 47.9% 499% 484%  45%  50.5%
Education

2)/Yes)rs of study 23% 202% 221% 185% 20%  20.5%
o,

1-3Yearsofstudy  5; 000 3880 361% 375% 335% 303%
(%, n)

o,

2;7 :‘;ars of study 506 25.1% 225% 246% 265% 284%
0,

>8Yearsofstudy 560 15006 193% 195% 201%  202%

(%, n)

Socioeconomic

Level

<SL (%, n) 60.7% 59% 582% 56% 534% 50.8%
> SL (%, n) 39%  41% 42% 440% 466% 49%

Total death by CHF 1278 1.174 1.046 1.033 1.018 1.205

39%, 40%, 39%, 40%, 39%, 41%, 42%,
410 439 449 473 476 508 467

61%, 60%, 61%, 60%, 61%, 59%, 58%,
633 671 698 724 732 732 648

40%, 5.884

60%, 8.930

21%  1.1% 2% 11% 1.1% 13% 15% 1.6%, 232
27% 26% 27% 23% 31% 31% 3.9% 2.8%,422
5.2% 7% 61% 6% 61% 76% 83% 6.4%, 944
127% 133% 13% 138% 13.1% 127% 11.8% 13.1%,1.945
253% 244% 243% 229% 246% 206% 23.1%  25%,3.704
36% 349% 351% 368% 357% 357% @ 33% 34%, 5.038
16% 16.7% 168% 17% 163% 19% 183% 17.1%,2.529

792% 751% 7710% 766% 748% 732% 729% 77.3%,11.022
1M1% 151% 141% 14% 145% 167% 173% 13.4%,1.910
7.8% 8% 68% 69% 79% 79% 76% 6.9%, 979
2% 18% 2% 25% 27% 22% 23% 2.4%, 351
3

155% 129% 145% 137% 148% 15% 17% 15%, 2.141
335% 346% 338% 328% 34% 33% 32%  33.3%,4.789
42% 4.1% 3.5% 5% 5.2% 5% 4% 3.7%, 542
46.8% 484% 48.1% 485% 46%  47% 47% 48%, 6.897

194% 18% 17.2% 149% 172% 229% 223%  19%,2481

308% 31.8% 29.7% 296% 325% 453% 425% 354%,4.435

298% 296% 32% 297% 287% 144% 157% 253%,3.176

20.1% 206% 21.1% 258% 216% 175% 196% 19.5%,2447

50.1% 49.8% 469% 445% 49.7% 68.1% 648% 55.1%,6916
50% 50% 53% 555% 503% 31.9% 352% 44.8%,5623
1043 1110 1147 1197 1208 1240 1.115 14814

Less frequent diseases were: chronic obstructive pulmonary
disease, obesity, and heart valve disease. We had expected
to find the occurrence of dilated cardiomyopathy, Chagas
disease or ischemic disease, such as myocardial infarction,
coronary heart disease or angina, but none of these
occurred, as may be seen in Table 2.

Using a multiple linear regression analysis, we
identified relationships between population variables and
most prevalent comorbidities (hypertension and diabetes)
in the two socioeconomic levels. There was a correlation
between population variables and the occurrence of
high blood pressure or diabetes as comorbidities in
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Figure 1 - Proportion of deceased due to the congestive heart failure by gender
(women in red/men in blue) according to age. The percentages refer to the proportion
of women in each age group.

individuals with lower or higher socioeconomic status.
Highly significant correlations (p < 0.001) between age
and comorbities were found in both socioeconomic levels.
Moreover, in the lower socioeconomic status, being a
woman (p = 0.002), non-white (p = 0.003), marital status
divorced or widowers (p = 0.019) and presence of diabetes
(p<0.001) were predictors for the occurrence of high blood
pressure. Gender (p < 0.001) and presence of hypertension
(p < 0.001) were predictors for diabetes. The correlation
between population variables and occurrence of high blood
pressure or diabetes in higher socioeconomic level, showed
similar results, with gender (p = 0.011), low educational
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level (p < 0.001) and presence of diabetes (p < 0.001)
detected as predictors for the occurrence of hypertension.

l DISCUSSION

Mortality statistics represent sources of information to
evaluate the health status of a population. This study evaluated
the characteristics of residents of Sdo Paulo who died because
of congestive heart failure between the years 2000 and 2012.
Analysis of death certificates in the SUS Information System
showed that most deaths occur in older adults, female and
caucasian. Although S3o Paulo is an economically prominent
city, its population exhibits contrasting features, with a
higher incidence of deaths due to CHF in individuals with
little schooling. The most common comorbidities, namely
hypertension and diabetes, showed a close relationship, while
other potential comorbidities showed no significant occurrence.

The objective analysis of the health situation
demands quality in the registration of the information,
which in turn allows a process of decision-making and
the development of health actions based on evidence.
The selection process used in this study was based on the
original underlying cause or the primary cause entered
into the system (SIM). However, the specialist doctor who
accompanied the patient in the process of health-disease
does not always carry out the completion of the death

Table 2 - Information System Data on DataSUS Mortality, showing the correlation between comorbidities and socioeconomic level of
individuals who died of congestive heart failure as original underlying cause, in Sado Paulo, between the years in 2000 and 2012

0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Te‘j:i (n/)"
Comorbidities
g}'prirtens'on 484% 37.7% 452% 365% 532% 453% 46.6% 46.6% 52.5% 53.3% 52.8% 485% 51.2%  47.7%
o,
<SL (%, n) 64 44 59 57 56 69 47 69 64 68 84 110 87 878
> SL (%, n) 29 34 35 38 43 33 50 54 70 84 67 34 45 616
Diabetes (%, n)  27.1% 367% 303% 27.3% 27.4% 347% 284% 292% 259% 21.8% 23.4% 24.9% 256%  27.5%
<SL (%, n) 33 52 30 37 25 37 27 39 31 32 35 50 4] 469
> SL (%, n) 19 24 33 34 26 41 32 38 35 30 32 24 25 393
COPD (%) 146% 140% 163% 88% 9.1% 107% 9.6% 83% 84% 8% 87% 108% 81%  10.1%
<SL (%, n) 16 13 16 16 1 10 1 1 9 2 10 2 15 171
> SL (%, n) 12 16 18 7 6 14 9 1 10 0 15 M 6 145
Hypertension+ g o0 11606 820 273% 102% 93% 154% 19.9% 141% 17.2% 150% 158% 151%  14.7%
Diabetes (%)
<SL (%, n) 15 12 1 37 9 1 15 2 1 18 23 33 25 242
> SL (%, n) 4 12 6 34 10 10 17 20 25 31 20 14 14 217
Obesity () 3 1 3 2 2 5 5 3 3 7 5 9 16 64
Hypertension +
COPD () 4 4 6 5 2 3 1 2 3 5 3 7 45
Diabetes +
CoPD () 4 3 1 3 1 3 1 16
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certificate. This may explain the failure to find expected
co-morbidities, such as dilated cardiomyopathy, Chagas
disease or ischemic disease, such as myocardial infarction,
coronary heart disease or angina, in the certificates. Despite
this inconsistency the SIM database is deemed appropriate
and has been used in several epidemiological studies.?!2

It must be stressed that this study was conducted in
Sdo Paulo; in spite of being the most important Brazilian
metropolis, it includes social and economic contrasts
that impacts on quality of life (health, education and
environment). Our data show that the population in the
lower socioeconomic stratum is the most affected and
evolves to death as a consequence of CHF.

The data permit us suggest that: 1) hypertension and
diabetes are most common diseases related to CHF independent
of socioeconomiclevel; 2) educational and socioeconomiclevels
were correlated to hypertension; 3) age and gender correlated
to comorbities independent of socioeconomic level.

l CONCLUSION

This study showed the profile of individuals who
died of congestive heart failure, between 2000 and 2012,
in Sdo Paulo. Most are elderly, women, white, with little
education. Hypertension and diabetes are the two most
common chronic diseases associated with death by CHF;
both are age-dependent and related to gender.
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RELACAO DE CO-MORBIDADES E MORTALIDADE
POR INSUFICIENCIA CARDIACA NA CIDADE DE
SAO PAULO, BRASIL

OBJETIVO: O perfil epidemiolégico da mortalidade
por insuficiéncia cardiaca na cidade de Sao Paulo, Brasil
ainda nao foi estudado. O presente estudo tem como
objetivo caracterizar comorbidades associadas a mortes
por insuficiéncia cardiaca em Sdo Paulo entre 2000 e 2012.
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METODO: O sistema de informacdes sobre mor-
talidade (SIM/DATASUS) foi examinado, obtendo-se os
seguintes parametros: idade, sexo, raca, nivel de educagdo
e comorbidades (hipertensao, diabetes, obesidade, doenca
pulmonar obstrutiva crénica). O nivel socioeconémico foi
estimado por anos deescolaridade, a saber: inferior (0-3
anos) e superior (> 3 anos). Foram analisados 14.814
atestados de ébito.

RESULTADOS: Houve uma prevaléncia de individuos
do subgrupo: sexo feminino, cor branca, casadas ou divor-
ciadas, com idades entre 78 anos e nivel socioecondmico
baixo. Hipertensao e diabetes foram as comorbidades mais
frequentes. Houve associacdes de (a) diabetes com a ida-
de, (b) a idade, sexo e nivel educacional com hipertensao
arterial em individuos pertencentes a ambos os niveis
socioeconomicos mais baixos e mais altos.

CONCLUSAO: Os individuos que morreram de
insuficiéncia cardiaca congestiva em Sao Paulo sdo na sua
maioria mulheres idosas, caucasianas, com pouca educagio.
Hipertensio e diabetes sdo as duas doencas cronicas mais
comuns associadas a morte por insuficiéncia cardiaca
congestiva.

PALAVRAS-CHAVE: Mortalidade, insuficiéncia
cardiaca, epidemiologia.
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