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ABSTRACT | OBJECTIVE: To analyze the profile of deaths from
heart failure in the state of Bahia between 2013 and 2022.
METHOD: Descriptive observational time series study using
secondary data from the Mortality Information System (SIM).
Deaths whose underlying cause was classified as heart failure
(ICD-10: 150) were included. The variables analyzed were
year of death, macro-region of residence, age group, gender,
race/color, education level and marital status. RESULTS:
Between 2013 and 2022, 18,990 deaths from heart failure
were recorded in Bahia, an increase of 6,41% over the time
series. Most deaths occurred among individuals of brown
race/color (10,834 cases) and males (51.36%). The age group
with the highest concentration of deaths was 80 years or older
(43.96%). The Eastern macro-region had the highest proportion
of deaths (25.3%), followed by the Central-Eastern (15.74%).
Regarding the level of education, 33.77% of deaths were of
people with no schooling. In relation to marital status, married
people accounted for 28.39% of the total. CONCLUSION: The
data shows inequalities in the profile of mortality from heart
failure, reinforcing the need for public health strategies that
prioritize comprehensive and equitable care, especially for the
most vulnerable populations.
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RESUMO | OBJETIVO: Analisar o perfil dos 6bitos por insu-
ficiéncia cardiaca no estado da Bahia, no periodo de 2013 a
2022. METODO: Estudo observacional descritivo do tipo série
temporal, utilizando dados secundarios do Sistema de Infor-
macdo sobre Mortalidade (SIM). Foram incluidos os 6bitos
cuja causa bdsica foi classificada como Insuficiéncia Cardia-
ca (CID-10: 150). As variaveis analisadas foram: ano do ébito,
macrorregido de residéncia, faixa etdria, sexo, raga/cor, es-
colaridade e estado civil. RESULTADOS: Entre 2013 e 2022,
foram registrados 18.990 ébitos por insuficiéncia cardiaca na
Bahia, com aumento de 6,41% ao longo da série histérica.
A maioria dos 6bitos ocorreu entre individuos de raca/cor
parda (10.834 casos) e do sexo masculino (51,36%). A faixa
etdria com maior concentrac¢do de ébitos foi a de 80 anos ou
mais (43,96%). A macrorregido Leste apresentou a maior pro-
porcdo de 6bitos (25,3%), seguida da Centro-Leste (15,74%).
Quanto a escolaridade, 33,77% dos ébitos foram de pesso-
as sem escolaridade. Em rela¢do ao estado civil, os casados
representaram 28,39% do total. CONCLUSAO: Os dados evi-
denciaram desigualdades no perfil da mortalidade por insufi-
ciéncia cardiaca, reforcando a necessidade de estratégias de
saude publica que priorizem o cuidado integral e equitativo,
especialmente para populagdes mais vulneraveis.

PALAVRAS-CHAVE: Insuficiéncia Cardiaca. Mortalidade.
Obitos. Bahia.
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1. Introduction

Heart failure (HF) is defined as a complex syndromein
which the heart is unable to pump blood adequately
to meet the body's metabolic demands, either in the
presence of normal filling pressures or only at the cost
of elevated pressures’=, This condition has numerous
causes and several risk factors that predispose to
it and may worsen the prognosis; it results from
abnormalities in the structural, functional, or electrical
conduction aspects of the heart!2.

In more developed countries, ventricular dysfunction
is the most common underlying problem, mainly
resulting from myocardial infarction (systolic
dysfunction), hypertension (diastolic and systolic
dysfunction), or, in many cases, both. In other
countries, prevalent causes differ and may include
valvular disease, Chagas cardiomyopathy, and
endomyocardial fibrosis™#4,

To successfully diagnose HF, it is necessary
to conduct a detailed anamnesis and physical
examination, looking for factors that contribute to
the condition and its possible causes2 The main
clinical manifestations of the syndrome include
dyspnea, fatigue, poor exercise tolerance, and
lower limb edema. Additionally, there are various
ways of classifying this cardiac dysfunction that
assist clinical reasoning, such as classification by
symptoms, progression of structural changes, and
ejection fraction2.

Briefly, treatment aims to prevent cardiac injury or
to halt the progression of structural remodeling if
damage is already evident, and subsequently to
delay the onset of symptomatic heart failureZ In
clinical practice, to avoid mortality among affected
individuals, the foundation of HF management is
to identify the stage of signs and symptoms for the
initiation of pharmacological therapies with proven
benefits™#>¢,

Despite technical advances in the management of HF
cases, the syndrome undeniably affects a significant
portion of the global population; one in five people
worldwide will develop the condition, particularly in
old age®. This cardiovascular disease is considered
severe, affecting over 26 million people worldwide,
with 2 million new cases diagnosed annually?>.

The national scenario is worrying, as HF is the leading
cause of hospitalization due to cardiovascular disease
in the country and presents a high risk of death and
non-fatal adverse cardiovascular events when left
untreated. In 2012, nearly 27,000 Brazilian cases of
heart failure resulted in death, and more than one
million patients were hospitalized due to circulatory
system diseases, with HF accounting for 21% of
all hospitalizations®. Additionally, the incidence is
approximately 240,000 new cases per year, with a
prevalence of 2 million people living with the disease.

Under these circumstances, in a country with
continental dimensions, heart failure stands out as one
of the leading causes of mortality, with a high incidence
in the population and a negative impact on quality
of life. These factors together generate healthcare
expenditures of approximately 3 billion reais?.

The situation is further aggravated by precarious
healthcare services, with significant disparities in
quality across different regions. Moreover, poor
individual, economic, and social indicators contribute
to increased patient mortality, which calls for a
more critical look at the regional characteristics
of these deaths®2 It is important to highlight the
influence of the social determinants of health on the
epidemiology of the disease, helping to understand
why certain populations are more severely affected
by the manifestations of HF®.

When dividing the country into its Brazilian macro-
regions, a significant difference in mortality rates
becomes evident, particularly in the Northeast
region, which has a low Human Development Index
(HDI) and where the current trend is an increase
in mortality rates due to social, educational, or
economic factors®l, Therefore, it is essential to
evaluate heart failure mortality in Bahia—a state
of great relevance within this region—and its
repercussions, especially in relation to individuals'
biological or sociodemographic characteristics such
as age group, sex, and macro-region of residence.
This more specific spatial analysis is fundamental, as
healthcare services such as Primary Care could better
organize urgent demands within their territories.
Consequently, necessary governmental investments
could be more effectively directed to priority areas
and population groups, allowing for the planning of
targeted interventions to reduce deaths2481,

J. Contemp. Nurs., Salvador, 2025;14:e6176
http://dx.doi.org/10.17267/2317-3378rec.2025.e6176 | ISSN: 2317-3378

y - N



http://dx.doi.org/10.17267/2317-3378rec.2025.e6176

Thus, the objective of this study is to analyze the
profile of deaths from heart failure in the state of
Bahia from 2013 to 2022.

2. Method
This is a descriptive observational time series study.

The study was conducted in the state of Bahia,
located in the Northeast region of Brazil and one of
the country's 27 federative units. It has a territorial
area of 564,760.429 km?, bordering the states of
Tocantins, Piaui, Pernambuco, Sergipe, Alagoas,
Espirito Santo, Minas Gerais, and Goias. According
to the 2022 census, its population is 14,141,626
people distributed across 417 municipalities, making
it the fourth most populous state in Brazil, with a
demographic density of 25.04 inhabitants/km? 12, Its
Human Development Index (HDI) is 0.691, which is
classified as medium, indicating a population with
unsatisfactory conditions, especially in education,
income, and health.

For data collection purposes, one of the ways of
dividing Bahia, which was adopted in this study, is
its division into nine macro-regions: Central-East,
Central-North, Extreme South, East, Northeast,
North, West, Southwest, and South. The study period
comprised the last 10 years for which data were
available, from January 2013 to December 2022.

Mortality data were obtained from the Mortality
Information System (SIM), a national epidemiological
surveillance system that compiles data on deaths
occurring in the country'®. The system's entry
document is the standardized Death Certificate (DC),
used throughout the national territory.

The study population consisted of individuals whose
underlying cause of death was declared as heart
failure (International Classification of Diseases, 10th
Revision - ICD-10: I150) in the state of Bahia between
2013 and 2022.

To collect data on deaths, the SIM was accessed
through the Bahia State Health Secretariat website'“.
The "Health Information" tab was selected, and filters
were applied for general mortality within the defined
study period.

For each variable under study, a line was assigned
in the data table; the columns corresponded to the
variable “year of death,” and deaths classified as heart
failure (ICD - I50) were selected. Data were collected
for the period from January 2013 to December 2022.

For this study, only deaths in individuals aged over 20
years were selected, as the frequency of deaths from
heart failure in younger age groups is very low and
could bias the results.

The studyvariablesincluded: number of deaths, Bahia's
macro-regions (East, Central-East, Northeast, North,
Central-North, West, Southwest, South, and Extreme
South), age group (20-29; 30-39; 40-49; 50-59; 60-69;
70-79; and 80+ years), sex (male and female), race/
skin color (white, black, yellow, brown, or indigenous),
education level (none, 1 to 3 years, 4 to 7 years, 8 to
11 years, 12 years or more), and marital status (single,
married, widowed, legally separated, or other).

The database was created using Microsoft Excel®
spreadsheet. Categorical variables were presented
in absolute and relative numbers using proportion
calculations. The mortality rate was calculated by
dividing the number of deaths by place of residence
per year (numerator) by the exposed population
in the same year (denominator), with the result
multiplied by 100,000. The same calculation was
performed considering sex and age group. Data were
consolidated and presented in tables and charts.

This study used only anonymous secondary data
that are publicly accessible; therefore, submission
to a Research Ethics Committee was not required,
in accordance with Resolution 466/2012 of the
Brazilian National Health Council’>. Nevertheless, the
researchers involved adhered to ethical principles,
ensuring the accuracy of the data and results obtained.
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3. Results

During the period analyzed, from 2013 to 2022, a total of 18,990 deaths due to heart failure (HF) were recorded in
the state of Bahia. The year 2022 registered the highest number of deaths, with 1,992 (10.5%), while 2017 had the
lowest count, with 1,786 deaths (9.4%). Over the time series, there was a 6.4% increase in the number of deaths
due to HF, rising from 1,872 in 2013 to 1,992 in 2022. In the last year of the series, deaths accounted for 10.5% of
the total (Table 1).

Table 1. Number, proportional distribution of deaths, and mortality rate due to heart failure by year. Bahia, 2013-2022

Year N % Mortality rate *
2013 1,872 9.7% 12.4
2014 1,911 10.1% 12.6
2015 1,887 9.9% 12.4
2016 1,907 10.0% 12.5
2017 1,786 9.4% 11.6
2018 1,913 10.1% 12.9
2019 1,865 9.8% 12.5
2020 1,938 10.2% 13.0
2021 1,919 10.1% 12.8
2022 1,992 10.5% 14.1
Total 18,990 100.0 -

*Per 100,000 inhabitants
Source: SESAB/SUVISA/DIVEP/ Mortality Information System- SIM.

An analysis of the mortality rate from HF in Bahia over the study period showed an upward trend across the
10 years. In 2013, the risk of death from HF was 12.4 deaths per 100,000 inhabitants; by 2022, the final year of
the series, this had increased to 14.1 deaths per 100,000, which suggests an increase in the risk of dying from
HF (Graphic 1).

Graphic 1. Mortality rate (x105) from Heart Failure by year. Bahia, 2013-2022
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Source: SESAB/SUVISA/DIVEP/ Mortality Information System - SIM.
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In Bahia, most deaths from heart failure during the study period occurred in males (51.4%). Regarding age group
distribution, the highest number of deaths occurred among individuals aged 80 years or older (44.0%), followed
by the 70-79 age group (24.2%). The lowest number of deaths was observed in the 20-29 age group (0.9%),
followed by the 30-39 group (1.8%). As for race/skin color, most deaths occurred among individuals identifying as
brown (61.4%), followed by white individuals (19.9%) (Table 2).

It was also found that most deaths occurred among married individuals (28.4%), followed by widowed individuals
(25.3%). Regarding education level, individuals with no formal education accounted for the highest number of
deaths (33.8%). In addition, with respect to education, the second highest frequency of deaths was found (24.2%).
By macro-region of residence, the Eastern region had the highest number of records (25.3%), followed by the
Central-Eastern region (15.7%) (Table 2).

Table 2. Number and percentage distribution of deaths due to heart failure by age group,
gender, race/skin color, marital status, education, and macro-region of residence. Bahia, 2013-2022

Variable N %
Age group (N = 18,852)
20 to 29 years 173 0.9
30 to 39 years 340 1.8
40 to 49 years 848 45
50 to 59 years 1,700 9.0
60 to 69 years 2,952 15.7
70 to 79 years 4,552 242
80 years and over 8,287 44.0
Gender (N = 18,987)
Male 9,752 51.4
Female 9,235 48.6
Race/Color (N = 17,650)
White 3,519 19.9
Black 3,185 18.1
Yellow 66 04
Brown 10,834 61.4
Indigenous 46 0.3
Marital Status (N = 18,990)
Single 4,564 24.0
Married 5,392 28.4
Widowed 4,810 253
Legally separated 494 26
Other 808 43
Ignored 2,922 15.4
Education (N = 18,990)
Nenhuma 6,413 33.8
1to 3 years 4,313 227
4to 7 years 2,116 111
8to 11 years 1,284 6.8
12 years and over 269 14
Ignored 4,595 242
Macro-region (N = 18,967)
South 2,733 14.4
Southwest 2,545 13.4
West 1,115 59
North 1,245 6.6
Northeast 1,097 5.8
East 4,799 253
Far South 1,118 59
Central East 2,985 15.7
Centro North 1,330 7.0

Source: SESAB/MS/SVS/CGIAE -Mortality Information System - SIM.
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The mortality rate by gender revealed that the risk of dying from heart failure in Bahia was higher for males
throughout the study period. In 2013, the risk was 13.0 deaths per 100,000 men; by 2022, this had increased to
14.95 per 100,000. Among women, the risk rose from 11.9 deaths per 100,000 in 2013 to 13.3 per 100,000 in 2022.
Despite these differences, both genders showed an upward trend in mortality rates (Graphic 2).

Graphic 2. Mortality rate (x10%) from Heart Failure by gender and year of death. Bahia, 2013-2022
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Source: IBGE, DATASUS, Ministério da Saude - MS, SESAB/ SUVISA/ DIVEP/ GT Demografia.

In 2013, at the beginning of the time series, the age group of 80 years and over had the highest risk of death (309.0
per 100,000 inhabitants), followed by the 70-79 age group (91.3 per 100,000). In 2022, this same age group remained
at the top, with a mortality rate of 243.8 per 100,000 inhabitants, again followed by the 70-79 group (78.7 per
100,000). Thus, these two age groups presented the highest mortality rates both at the start and end of the study
period, with a clear proportional increase in mortality with advancing age (Graphic 3).

Graphic 3. Mortality rate (x10%) from Heart Failure by year of death and age group. Bahia, 2013-2022
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4. Discussion

This study aimed to analyze the profile of deaths
due to heart failure in the state of Bahia from 2013
to 2022. Additionally, it sought to characterize these
deaths according to biological and sociodemographic
variables and to estimate mortality rates by year, sex,
and age group. Over the analyzed period, a 6.41%
increase was observed in the heart failure mortality
rate between the first and last year of the time series.

A study on heart failure mortality trends in Brazil
from 1998 to 2019 showed a decreasing trend in the
number of deaths in the Northeast region, unlike the
South, Southeast, Central-West, and North regions,
which had increasing trends. However, the North
and Northeast still showed the lowest mortality rates
during the study years'". Likewise, a study by Santos
et al. reported a reduction in mortality rates across
all Brazilian federative units from 2009 to 20186, This
heterogeneous rise in mortality may be explained by
disparities in infrastructure and the lack of healthcare
resources across regions, which affect access to
services, adoption of health promotion strategies,
and proper health management'.

A study carried out in 2022 showed that social and
structural disparities in Brazil are so pronounced
that they can vary even within a single city, between
municipalities in the same state, and among states
within the same region. This inequality aggravates
unequal access to the healthcare systemé®. In this
context, managing one's health becomes more
difficult in underprivileged regions due to a shortage
of hospitals and limited availability of services,
hindering disease diagnosis and treatment. Unaware
of their condition, many people may see their clinical
status worsen and ultimately die, which helps explain
the rising mortality rates®'".

When the difference in mortality rates by sex was
analyzed in this study, it was possible to see that
men had a higher mortality rate throughout the
entire period analyzed, and therefore a higher risk
of death compared to women. The study Trends in
mortality due to heart failure in Brazil: 1998 to 2019
found similar results, indicating a higher mortality
rate in men. However, it showed a difference in the
proportion of deaths, which was higher in women™.

Regarding the higher male mortality rate, several
contributing factors can be inferred, such as worse
prognoses in men with heart disease and their lower
tendency to seek regular healthcare®'".

This makes diagnosis more difficult among men, as
ongoing clinical monitoring is needed to evaluate signs
and symptoms and understand the progression of the
disease. Consequently, these individuals may forgo
treatment or fail to follow medical recommendations,
lacking consistent follow-up, which can aggravate the
condition and increase the likelihood of death?#',

This study also found that the highest proportion
of heart failure deaths in Bahia occurred among
individuals identifying as brown. A Brazilian study on
the epidemiological profile of hospitalizations due to
HF over the past five years similarly showed that most
cases involved self-declared brown individuals'.

There are no definitive explanations yet for the
significant differences in mortality between groups
— particularly among brown individuals — but
international studies have shown that the prevalence
of risk factors for HF, such as hypertension, diabetes,
and cerebrovascular disease, is higher among
Black populations, which could contribute to more
complications and, consequently, higher mortality&'°.

However, a U.S. study found that Black individuals
had lower in-hospital mortality compared to white
patients'20. In Brazil, and particularly in Bahia,
census data from 2022 show that most of the
population self-identifies as brown (59.8%). While
the pathophysiological impacts of race/color on the
developmentof HF remain unclear, the higher number
of brown individuals in the population increases the
likelihood of deaths occurring within this group®.

The age group with the highest proportion of deaths
was 80 years or older, which also presented the
highest mortality risk at both the beginning and
end of the study period. The study by Arruda et al.
found that the HF mortality rate increased with age
in all Brazilian regions and was concentrated among
individuals aged 80 and above'.
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Despite regional differences, both studies align in
demonstrating an increased risk of death among
individuals aged over 80. This suggests that aging and
the rising life expectancy of the Brazilian population
contribute to the elevated mortality rates among the
elderly. These people, having already lived for many
years, can be considered more fragile due to the onset
of illnesses and are more subject to the presence of
various comorbidities that facilitate the development
of HF, such as high blood pressure, dyslipidemia,
smoking, among others3!.,

Moreover, the “I Brazilian Heart Failure Registry”
found that elderly individuals often do not use HF
medications correctly, making them more vulnerable
to complications from the disease. By not adhering to
medical recommendations, they present a higher risk
of death. It is important to emphasize that many of
the medications mentioned are evidence-based for
reducing HF mortality and could potentially increase
survival'2. This reinforces the idea that challenges
in continuing treatment may worsen the clinical
condition and ultimately lead to death™2,

Regarding education level, this study showed that
most heart failure deaths occurred among individuals
with no schooling. A study on self-care and HF-related
hospitalizations found that patients with lower
educational levels were more frequently hospitalized.
This can be explained by a lack of understanding
about the disease, which impairs recognition of signs
and symptoms. Consequently, treatment adherence
is inadequate from the outset, increasing the risk of
complications and adverse cardiac events®.

The previously mentioned study by Albuquerque
et al. supports this notion, having identified poor
medication adherence as the main cause of HF
decompensation®. Without prior understanding,
many individuals may lose interest in their own health
and neglect self-care®%,

When analyzing deaths by macro-region residence,
the Eastern region of Bahia had the highest number
of deaths, followed by the Central-Eastern region. This
may be due to the fact that these two regions have
the largest population among the state's regional

clusters, thus increasing the likelihood of more
deaths occurring?, Similarly, other cardiovascular
diseases, such as systemic arterial hypertension
and acute myocardial infarction—which are also HF
risk factors—showed high death proportions in the
Eastern and Central-Eastern macro-regions, mirroring
the pattern observed in HF*.

Given the high mortality associated with heart failure,
it is essential to consider alternatives for reducing its
burden. In the Brazilian context, Primary Care plays
an undeniably critical role in promoting health for a
large portion of the population, especially in Bahia.
This branch of the Unified Health System (SUS)
aims to provide comprehensive care through health
education practices®?”.

In the context of cardiovascular disease, the presence
of a multidisciplinary Primary Care team—including
cardiologists, nurses, physical therapists, and
nutritionists—playsakeyroleinsecondary prevention.
Specifically, physicians provide pharmacological
treatment; nurses manage patient guidance;
physiotherapists  offer cardiac  rehabilitation,
improving functional capacity; and nutritionists
oversee dietary plans, focusing on fluid and sodium
restrictions. Continuous, multidisciplinary follow-
up improves therapeutic adherence and symptom
control, helping to prevent disease decompensation,
hospitalization, and ultimately, death?.

Regarding study limitations, it is important to
acknowledge the use of secondary data from the
Mortality Information System (SIM), which, although
officially recognized, may contain misclassification
biases for the underlying cause of death—often
due to errors in completing death certificates'.
Furthermore, it was difficult to ensure the quality
of data for variables such as education and
marital status due to a high proportion of missing
information. Nevertheless, SIM is a high-coverage
epidemiological surveillance system nationwide and
is essential for organizing and planning public health
policies. Therefore, the results presented in this
study robustly reflect the situation of heart failure
mortality in Bahia and can help guide policies aimed
at reducing mortality from this cause.
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5. Conclusion

This study concludes that heart failure represents
a significant public health issue due to its high
mortality rate among the population of Bahia. In this
context, the profile of deaths from heart failure in
the state between 2013 and 2022 was predominantly
composed of brown-skinned men over the age of 80,
mostly residing in the Eastern macro-region, married,
and with low levels of education. Furthermore, the
risk of dying from heart failure increased over the
years and followed a consistent pattern higher among
males and individuals aged over 80.

Therefore, the findings of this study may prove
useful and relevant for healthcare services and public
health authorities in guiding further investments and
research on heart failure, as well as in implementing
health promotion policies and strategies aimed at
preventing the disease's risk factors.
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