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Abstract

Introduction: Cardiovascular diseases (CVDs) remain among the leading causes of morbidity and mortality worldwide, 
posing a significant public health challenge. Thus, analyzing their prevalence over time is crucial.

Objective: To perform an epidemiological analysis of emergency hospital admissions due to CVD in Brazil between 2013 
and 2023.

Methods: This is an ecological, descriptive study based on data from the DATASUS database. Cardiovascular morbidities 
classified by ICD-10, along with variables such as sex and age group, were selected for analysis. Data was collected in 
October 2024 and organized into graphs and tables.

Results: From January 2013 to December 2023, 8,208,282 patients were admitted for emergency cardiovascular 
conditions, 53.7% of whom were male, with 26% aged between 60 and 69 years. A significant reduction in hospital 
admissions was observed in 2020 and 2021. Ischemic heart diseases were the most frequent cause of hospitalization, 
accounting for 29.72% of cases. A notable increase in mortality was recorded in 2021 and 2022, with higher mortality 
rates among male patients and those admitted for cerebrovascular diseases.

Conclusion: The observed increase in hospitalizations is attributed to the demographic transition occurring in the 
country, while the sharp decline in 2020 and 2021 appears to be a consequence of COVID-19-related measures, which 
is a trend also observed in other countries. These findings underscore the importance of studying the epidemiology of 
CVD in Brazil and reinforce the need for public investment aimed at reducing their prevalence.
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Introduction 
Cardiovascular diseases (CVD) are among the leading 

causes of morbidity and mortality worldwide and, despite 
diagnostic and therapeutic advances, continue to show high 
prevalence rates.¹ World Health Organization (WHO) data 
identifies ischemic heart disease and stroke as the primary 
global causes of death over the past 20 years.2

In Brazil, the demographic and epidemiological transition, 
though heterogeneous and still incomplete, as evidenced 
by persistent mortality from communicable diseases due 
to regional disparities, has been a driving force behind the 
prominence of chronic diseases, including CVDs, in national 
mortality indicators.³ This predictable process, driven by 
scientific and technological progress, explains the global rise 

in CVD prevalence, as it reflects increased life expectancy 
and, consequently, prolonged exposure to cardiovascular 
risk factors.4

CVDs are intrinsically associated with both modifiable and 
non-modifiable risk factors, such as poor diet, obesity, physical 
inactivity, smoking, sex, and age. Studying and addressing 
these conditions is essential for reducing CVD-related 
morbidity and mortality in Brazil, a process that is certainly 
facilitated by analyzing national epidemiological patterns.5

Although a decline in hospitalizations and mortality from 
CVD has been observed in Brazil since the implementation 
of the Family Health Strategy,6 these conditions remain a 
significant public health concern due to their high prevalence 
and the substantial costs to the government. These costs are 
driven not only by hospitalizations and emergency care, but 
also by socioeconomic consequences such as early retirement, 
given the significant reduction in quality of life and autonomy 
experienced by CVD patients.7

Understanding the epidemiology of hospital morbidities 
— especially cardiovascular morbidities, which remain the 
leading cause of death in Brazil and worldwide — is critically 
important. It allows for an analysis of how their prevalence 
has evolved over time and helps identify associated risk 
factors. This information serves as a basis for monitoring 
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Central Illustration: Epidemiological Analysis of Emergency Hospitalizations in Brazil Due to Cardiovascular 
Diseases From 2013 to 2023
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these conditions, evaluating diagnostic and therapeutic 
practices, and promoting public health measures aimed at 
minimizing them.8

Therefore, the objective of this study was to conduct an 
epidemiological analysis of emergency hospitalizations due to 
cardiovascular causes from 2013 to 2023, focusing on causes 
of admission, sex, age group, and mortality.

Method
This is an ecological and descriptive study on hospital 

morbidity and mortality from CVDs requiring emergency 
hospitalization from 2013 to 2023. Data on hospital 
admissions, as well as patient morbidity and mortality during 
this period, were obtained from the publicly accessible 
secondary database of the Department of Informatics of the 
Brazilian Unified Health System (DATASUS), available at 
https://datasus.saude.gov.br/informacoes-de-saude-tabnet/, 
through access to the Hospital Information System (SIH/SUS). 
These data were obtained by analyzing the “Authorization 
for Hospital Admission” (AIH) medical responsibility form, as 
shown in Figure 1.

The study population comprises al l  emergency 
hospitalizations from January 2013 to December 2023 in 
which the primary cause of admission, according to ICD-10, 
was essential (primary) hypertension, other hypertensive 
diseases, acute myocardial infarction, other ischemic heart 
diseases, conduction disorders and cardiac arrhythmias, 
heart failure, intracranial hemorrhage, cerebral infarction, 
unspecified stroke, or other cerebrovascular diseases.

The selected ICD-10 morbidities were further categorized 
into disease groups: hypertensive diseases (essential/primary 
hypertension and other hypertensive diseases); ischemic heart 
diseases (acute myocardial infarction and other ischemic heart 
diseases); conduction disorders and cardiac arrhythmias; 
heart failure; and cerebrovascular diseases (intracranial 
hemorrhage, cerebral infarction, unspecified stroke, and other 
cerebrovascular diseases). Grouping aimed to provide a more 
accurate analysis of prevalence.

Statistical Analysis 
Variables included the number of hospitalizations, 

morbidities by ICD-10, patient sex, patient age group, and 
number of deaths.

https://datasus.saude.gov.br/informacoes-de-saude-tabnet/


Int J Cardiovasc Sci. 2025; 38:e20240200 3

Original Article

Luiz et al.
Hospitalizations for CVD in Brazil between 2013 and 2023

The hospital mortality rate was calculated as the ratio of 
the number of deaths to the total number of hospitalizations, 
multiplied by 100.

Data was collected in October 2024, organized into charts 
and tables using Microsoft Office Word 2019, and summarized 
in the Central Illustration, with a descriptive statistical analysis 
conducted to assess them.

Results
From January 2013 to December 2023, 8,208,353 patients 

were hospitalized on an emergency basis for the selected 
conditions. In the historical series, there was a reduction 
compared to the previous year in the following years: 2015 
(1.38% reduction), 2018 (0.13% reduction), 2020 (11.49% 
reduction), and 2023 (3.55% reduction). However, a 2% 
increase in emergency hospitalizations for the selected 
conditions was observed in 2023 compared to the number 
recorded in 2013.

Regarding sex, a predominance of emergency 
hospitalizations among male patients was observed, 
accounting for 53.72% of total hospitalizations.

Concerning age groups, patients aged 60–69 and 70–79 
years were the most frequently hospitalized, representing 26% 
and 23.86% of total hospitalizations, respectively (Figure 2).

Regarding morbidity classified by ICD-10 that led to 
emergency hospitalization, heart failure was the most 
prevalent cause among the conditions selected for the study, 
both individually and in absolute numbers, accounting for 
25.80% of cases (Figure 3).

However, when comparing disease groups, ischemic heart 
diseases, including acute myocardial infarction (14.97%) and 
other ischemic heart diseases (14.73%), became more frequent, 
accounting for 29.71% of total hospitalizations. Cerebrovascular 
diseases follow in second place with 28%, encompassing 
intracranial hemorrhages, cerebral infarction, unspecified 
cerebrovascular accidents, and other cerebrovascular diseases.

Hypertensive diseases, including primary hypertension 
(6.83%) and other hypertensive diseases (2.67%), account for 
9.51% of total hospitalizations. Finally, conduction disorders 
and cardiac arrhythmias account for 6.94%.

In a historical analysis of emergency hospitalizations by the 
studied disease groups, a higher prevalence of heart failure was 
observed from 2013 to 2015, after which ischemic heart diseases 
became more frequent. From 2017 onwards, cerebrovascular 
diseases took second place, and heart failure moved to third. 
Ischemic heart diseases showed a predominantly increasing 
pattern, except in 2015, 2020, and 2023. Considering the 
period from 2013 to 2023, a 20.78% increase in their incidence 
was observed. Cerebrovascular diseases behaved similarly, 
declining in comparison to the previous year only in 2020 and 
2023, with a growth rate of 30.95% compared to 2013.

On the other hand, the prevalence of emergency 
hospitalizations due to heart failure showed a downward 
trend, except in 2022, with a 19.67% decrease when 
comparing the number of hospitalizations in 2013 and 2023. 
Hypertensive diseases exhibited a similar behavior to heart 
failure, with an increase only in 2022 and an overall reduction 
of 47.59% throughout the study period. Hospitalizations for 
conduction disorders and cardiac arrhythmias showed an 

Figure 1 – Data acquisition flowchart Source: prepared by the author.
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Figure 2 – Number of hospitalizations far the selected morbidities by year at care, sex, and patient age group. Source: Ministry of 
Health – Hospital Information System of SUS (SIH/SUS).

Figure 3 – Number of hospitalizations far the selected morbidities by year at care and morbidities according to ICD-10. Source: Ministry 
of Health - Hospital Information System of SUS (SIH/SUS).

increasing trend, except in 2020, with a 22.88% increase 
when comparing 2013 and 2023 (Figure 4).

Based on the analysis of sex concerning the ICD-10 
morbidity that led to emergency admissions, hypertensive 
conditions and other cerebrovascular diseases were more 

prevalent in females, accounting for 58.25% and 50.43% of all 
emergency hospitalizations for these conditions, respectively. 
In contrast, hospitalizations due to other morbidities, including 
cerebrovascular diseases in general, were more frequent 
among male patients (Figure 5). 
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Once again, heart failure was the leading individual condition 
responsible for emergency hospitalizations across all age 
groups. However, when exploring the data in more detail and 
grouping morbidities by the same disease group, it is concluded 
that for patients aged 20 to 29 years, the order of prevalence 
is: cerebrovascular diseases (30.72%), hypertensive diseases 
(24.83%), heart failure (17.65%), ischemic heart diseases (15%), 
and conduction disorders and cardiac arrhythmias (11.73%); for 
patients aged 30 to 39 years, cerebrovascular diseases remained 
the most frequent (29.36%), followed by ischemic heart diseases 
(23.64%), hypertensive diseases (19.89%), heart failure (19.50%), 
and conduction disorders and cardiac arrhythmias (7.59%).

Moreover, for patients aged 40 to 49 years, ischemic heart 
diseases became more prevalent at 34.78%, followed by: 
cerebrovascular diseases (27.36%), heart failure (19.22%), 

hypertensive diseases (13.22%), and conduction disorders and 
cardiac arrhythmias (5.39%); for patients aged 50 to 59 years, 
ischemic heart diseases remained the most frequent (39.26%), 
followed by cerebrovascular diseases (25.35%), heart failure 
(20.95%), hypertensive diseases (9.41%), and conduction 
disorders and cardiac arrhythmias (5%); for patients aged 60 to 
69 years, the prevalence was: ischemic heart diseases (35.49%), 
cerebrovascular diseases (26.50%), heart failure (23.90%), 
hypertensive diseases (8.13%), and conduction disorders and 
cardiac arrhythmias (5.95%).

Finally, for patients aged 70 to 79 years, cerebrovascular 
diseases became more prevalent once again (29%), preceding 
heart failure (28.79%), ischemic heart diseases (26.33%), 
hypertensive diseases (8%), and conduction disorders and cardiac 
arrhythmias (7.69%); for patients aged 80 years or older, heart 

Figure 4 – Number of hospitalizations far the selected morbidities by year at care and and disease group. Source: Ministry of Health 
– Hospital Information System of SUS (SIH/SUS).

Figure 5 – Number of hospitalizations by morbidities according to ICD-10 and patient sex from 2013 to 2023. Source: Ministry of 
Health – Hospital Information System of SUS (SIH/SUS).
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failure took the lead in the number of hospitalizations (35.14%), 
followed by: cerebrovascular diseases (31.93%), ischemic 
heart diseases (15.99%), hypertensive diseases (7.86%), and 
conduction disorders and cardiac arrhythmias (9%) (Figure 6).

Regarding the number of deaths, 873,224 were recorded 
between 2013 and 2023. A year-over-year reduction in deaths 
was observed in 2014 (0.06%), 2017 (0.93%), 2020 (4.87%), and 
2023 (9.14%). However, a significant increase in the number of 
deaths occurred in 2021 (10.18% compared to 2020) and 2022 
(2.82% compared to 2021). An overall 10.84% increase in deaths 
due to the conditions selected for the study was recorded in 2023 
compared to 2013.

When analyzing deaths from the selected conditions by 
patient sex, male patients consistently showed higher mortality 
rates than females throughout all years, accounting for 51.71% 
of total deaths.

Additionally, there was a strong association between the 
number of deaths from the selected conditions and the patient’s 
age group. A proportional trend was observed, indicating that 
the higher the age group, the greater the number of recorded 
deaths (Figure 7).

Based on mortality rate calculations for the disease groups 
selected for the study, patients hospitalized for cerebrovascular 
diseases had the highest risk of progression to death. The 
following order was observed: conduction disorders and cardiac 
arrhythmias, heart failure, ischemic heart diseases, and finally, 
hypertensive diseases.

Analyzing in-hospital lethality by sex, rates were 
predominantly higher among females, except in the case 
of hypertensive diseases, conduction disorders and cardiac 
arrhythmias, and other cerebrovascular diseases, where males 
had higher rates. Regarding patient age groups, in-hospital 
lethality generally increased progressively with age, except in 
cases of conduction disorders and cardiac arrhythmias, where 
higher rates were seen in the youngest (20–29) and oldest (>80) 
age groups (Table 1).

Discussion
Although minimal reductions in emergency hospitalizations 

for the selected conditions were observed in 2015 (a decrease of 
1.38%) and 2018 (a decrease of 0.13%), national epidemiological 
data show an overall increase in hospitalizations for CVDs 
between 2008 and 2019. While controversial, given the 
increased vigilance regarding non-communicable chronic 
diseases today, this trend can be explained by population aging 
and the consequent rise in the prevalence of CVDs.9

The significant reduction in hospitalizations for CVDs in 
2020 and 2021, during the COVID-19 pandemic, is likely a 
result of measures implemented to contain the virus. The widely 
recommended social distancing, reduced urban mobility, and 
total or partial interruptions in outpatient services certainly 
hindered the population’s access to healthcare services.

In this context, a national cross-sectional study to evaluate 
behavioral changes and healthcare access during the pandemic 
showed a greater adherence to social distancing measures 
among individuals with non-communicable chronic diseases 
and greater difficulty accessing medical care for this population.10 
Furthermore, the increase in out-of-hospital mortality due to 
cardiovascular causes and the concurrent presence of CVDs and 
COVID-19 upon hospital admission — which may have led to 
the infectious disease being recorded as the primary diagnosis — 
may also explain the reduction in the number of hospitalizations 
due to CVD in Brazil during this period.9

Supporting these findings, changes in national hospitalization 
patterns during the coronavirus pandemic were observed in 
other national studies11-13 and also in countries such as Italy,14 
Austria,15 and China.16

The increase in hospitalizations for ischemic cardiac and 
cerebrovascular events over time can largely be attributed 
to the rise in life expectancy and, consequently, increased 
population exposure to cardiovascular risk factors.4 Moreover, 
modern lifestyle patterns, including inadequate dietary habits, 
physical inactivity, and high levels of stress, have also significantly 

Figure 6 – Number of hospitalizations by morbidities according to ICD-10, disease group age group of patients from 2013 to 2023.
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Figure 7 – Number of deaths from the selected morbities by year of care, sex, and patients age group. Source: Ministry of Health – 
Hospital Information System of SUS (SIH/SUS).

Table 1 – In-hospital lethality rate for selected morbidities, by sex and patient age group

Sex Age group

Morbidities according to ICD-10 Overall Male Female 20-29 30-39 40-49 50-59 60-69 70-79 >80

Essential (primary) hypertension 1.63 1.82 1.49 0.28 0.44 0.73 1.02 1.45 2.1 3.98

Other hypertensive diseases 2.79 3.11 2.56 0.53 0.88 1.27 1.82 2.62 3.79 6.4

Acute myocardial infarction 10.66 9.42 12.81 5.2 4.62 4.92 6.18 9.51 14.94 24.2

Other ischemic heart diseases 2.84 2.7 3.03 1.08 1.03 1.11 1.6 2.58 4.35 6.89

Conduction disorders and cardiac 
arrhythmias

13.67 14.09 13.2 15.84 14.46 14.04 13.38 12.7 12.4 15.95

Heart failure 11.28 10.88 11.71 7.97 7.15 7.04 7.86 9.49 11.75 16.99

Intracranial hemorrhage 24.04 23.65 24.46 14.2 17.94 20.77 22.64 24.94 28.01 34.67

Cerebral infarction 15.48 14.96 16.05 8.01 9.16 11.13 11.91 13.81 16.83 23.56

Unspecified stroke 15.48 15 16 8.38 10.28 11.59 11.98 13.19 16.29 22.57

Other cerebrovascular diseases 10.96 11.21 10.72 6.46 6.61 8.16 8.61 10.17 12.42 19.03

Source: Ministry of Health - Hospital Information System of SUS (SIH/SUS).
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contributed to the higher incidence of these conditions.17 
Additionally, medical technology advancements and increased 
access to healthcare services have certainly led to greater detection 
of cardiovascular events.

In contrast, a reduction in hospitalizations for heart failure has 
been observed, driven by the optimization of pharmacological 
treatment since the 1990s. The introduction of angiotensin-
converting enzyme inhibitors (ACEIs), beta-blockers, aldosterone 
antagonists, ivabradine, and, more recently, sacubitril/valsartan 
(Entresto) and sodium-glucose cotransporter-2 (SGLT2) inhibitors 
into heart failure management has resulted in better disease 
control and a reduced need for hospitalization. Furthermore, 
advancements in cardiovascular rehabilitation strategies have 
played a crucial role in improving patients’ functional capacity, 
thereby reinforcing the importance of an integrated and 
multidisciplinary approach to heart failure treatment.18

This study revealed that men were more frequently 
hospitalized as emergencies across all selected disease groups, 
except hypertensive diseases, which were more common in 
women. This may be explained by the hormonal protection 
conferred by estrogen to women during the pre-menopausal 
period, which reduces the risk of cardiovascular events,17 and 
by behavioral factors that differ between sexes. Men tend to be 
more exposed to cardiovascular risk factors, such as smoking 
and physical inactivity,18 and to seek healthcare services less 
frequently,19 which often results in late diagnoses and more 
tragic outcomes.

The higher prevalence of hospitalizations for hypertensive 
diseases in women is not only a result of hormonal changes post-
menopause and the consequent loss of cardiorenal protection 
— factors that contribute to a peak incidence at older ages — 
but also due to the greater life expectancy of this population,17 
leading to a higher number of hypertensive women in their later 
years and, consequently, an increased risk of complications, such 
as hospitalization.

Regarding patient age, a clear peak in hospitalizations was 
observed between the ages of 60 and 79. This is due to structural 
and physiological cardiovascular changes associated with aging, 
such as atrial dilation, aortic valve calcification, and left ventricular 
hypertrophy, which lead to maladaptive remodeling and, thus, a 
greater prevalence of CVDs in this population.20

In terms of mortality, although the Global Burden of Disease 
Study 2021 pointed to a significant reduction in mortality 
rates due to CVDs in recent years, the absolute number of 
deaths appears to be increasing, as observed in this study, due 
to demographic transition and the consequent populational 
growth and aging. These factors certainly contribute to an 
increased burden of chronic diseases due to longer exposure 
to cardiovascular risk factors.9

This study’s main limitations relate to the reliability and 
quality of the secondary data obtained for analysis, although 
derived from official sources. The reliance on the manual filling of 
hospital admission forms may lead to important data losses and/
or manipulations, including the recording of incorrect diagnoses 
in these documents. Additionally, using hospitalizations rather 
than patients as the unit of measurement is another factor that 
limits the accuracy of the information provided by DATASUS, as 
a single hospitalization can generate multiple hospital admission 

forms, thus inflating the available data.21-24 Furthermore, it is 
important to highlight that the aspects analyzed in this study 
cannot be generalized nationwide, as only SUS hospitals were 
included, and the analyses were conducted without proper 
adjustment for population growth. Despite these limitations, our 
study provides valuable insight into changes in hospitalization and 
in-hospital mortality trends for CVDs over the past decade. This 
allows for a better understanding of the effectiveness of medical 
care, contributing to the refinement of treatment policies aimed 
at improving patient care.

Conclusion
These findings highlight the importance of studying the 

epidemiology of CVD in Brazil, given their frequent progression 
to hospitalization, which, in turn, impose significant costs on the 
healthcare system and leads to a reduction in patients’ quality 
of life due to decreased life expectancy and the disabilities that 
exacerbations of these conditions can cause. Considering the 
increased prevalence of these CVDs, along with their significant 
mortality rates, public investments are essential to promote 
prevention, raise awareness of risk factors, and improve assistance 
for patients with non-communicable chronic diseases, such as 
cardiovascular conditions. 
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