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Abstract
Background: Heart failure (HF) is one of the leading causes of morbidity and mortality worldwide. Few studies have evaluated 
the survival and prognostic factors of patients with this condition in light of the therapeutic advances of recent decades. 

Objectives: To describe the survival, possible factors associated with mortality, and clinical characteristics of participants 
with HF in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). 

Methods: The cohort followed 15105 participants from 2008 to 2023. Sociodemographic variables, laboratory tests, 
electrocardiogram, two-dimensional echocardiogram, lifestyle habits, comorbidities, and medication use were 
evaluated. Survival probability was estimated using Kaplan-Meier curves and log-rank tests. Cox regression modeling 
was used to calculate the crude and adjusted Hazard Ratios (HR) with their respective 95% confidence intervals. The 
significance criterion was p<0.05. 

Results: During the inclusion phase, 251 participants with an HF diagnosis were selected (2008-2010). Over approximately 
12.3 years of follow-up, 48 (19%) died. The overall survival of participants with HF at 2, 6, 10, and 12.3 years of follow-
up was 96%, 89%, 82%, and 80%, respectively. The mortality risk was 4.5 times higher (HR: 4.46; 95% CI: 3.3–5.9) 
compared to the unaffected group (p<0.01), and even after applying an adjusted model, the mortality risk remained 
twice as high (HR: 1.77; 95% CI: 1.3–2.4). Variables associated with a worse prognosis included male sex, advanced age, 
systolic dysfunction (LVEF<45%), hypertension, diabetes mellitus, and chronic kidney disease.

Conclusion: We found high mortality among participants with HF in the ELSA-Brasil cohort. 
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Patient outcomes in HF are primarily based on data from 
North America and Europe. The INTER-CHF5 study showed 
a correlation between cultural, social, and economic factors 
and differences in HF mortality across different regions of 
the world, while the Rotterdam6 study revealed significant 
variations in five-year survival after diagnosis. Prognostic 
studies in HF more frequently explore reduced survival 
rates for acute admissions, such as the ADHERE7 risk model, 
making these estimates different from those of chronic HF 
patients.8,9 Additionally, despite the increased prevalence 
and correlation with higher mortality rates, survival after HF 
diagnosis has improved in recent years. This improvement 
has been attributed to early complementary and laboratory 
diagnosis, clinical management, and the implementation of 
new pharmacological therapies.10

In Brazil, it is estimated that more than 3 million people 
have HF.11 This condition has been identified as one of the 
main causes of hospital admissions and in-hospital mortality,4,12 
generating a substantial financial impact on health services.13

The objectives of this study are to evaluate survival, 
mortality, and possible factors associated with worse prognosis 
in chronic HF patients participating in the ELSA-Brasil cohort.

Introduction
Heart failure (HF) affects more than 23 million people 

worldwide, with high morbidity and mortality1 rates, 
and represents the final consequence of various cardiac 
conditions. The main causes include ischemic heart disease, 
hypertension, cardiomyopathies, valvular diseases, and 
particularly in South America, Chagas heart disease.1-3 
Notable risk factors include coronary artery disease (CAD), 
hypertension (HTN), diabetes mellitus (DM), advanced age 
(≥65 years), obesity, chronic obstructive pulmonary disease 
(COPD), and renal dysfunction.4
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Methods
This is a prospective observational study that utilized data 

from the ELSA-Brasil cohort, a multicenter cohort composed 
of 15105 Brazilian civil servants, both active and retired, aged 
between 35 and 74 years, from six higher education and 
research institutions in the country (Federal Universities of Bahia, 
Espírito Santo, Minas Gerais, and Rio Grande do Sul, University 
of São Paulo, and the Oswaldo Cruz Foundation), aimed at 
assessing the occurrence and evolution of non-communicable 
chronic diseases and the main risk factors.14,15 The population 
of this study consisted of 251 participants who reported a 
medical diagnosis of HF at baseline (2008-2010) through the 
Pre-existing Medical History questionnaire (PMH). The research 
protocol was approved by the Ethics and Research Committees 
of each institution, as well as the National Commission of Ethics 
in Research (Ethics Committee Registration: 027-06/CEP-ISC). 
All participants signed an informed consent form.16

Interviews and examinations were conducted in person by 
trained and qualified personnel, following strict quality control.17 

Structured questionnaires addressed sociodemographic 
variables, lifestyle habits, previous comorbidities, and 
medication use. The examinations included laboratory 
analyses (blood and urine),18 anthropometric measurements,19 
electrocardiograms (ECG),20 and imaging tests such as 
echocardiograms (ECHO),21 following a previously published 
standardized technique. Cardiovascular imaging tests like the 
ECHO were evaluated by an external committee of blinded 
observers for participant identification using the same model 
of equipment (Aplio XG; Toshiba Corporation, Tokyo, Japan) 
across the six ELSA-Brasil centers. The left ventricular ejection 
fraction (LVEF) was calculated using the Teicholz method.

The variables were categorized according to physical 
activity level, alcohol consumption, smoking, body mass 
index (BMI), education level, and serum triglyceride levels. 
For physical activity, participants were classified into three 
categories: vigorous activity (≥150 minutes of vigorous activity 
per week), moderate activity (≥150 minutes of moderate 
activity per week), and insufficiently active (10 minutes to 

Central Illustration: Survival Analysis and Factors Associated with Mortality in Heart Failure Patients in 
the ELSA-Brasil Cohort

Life table for time in years until occurrence of deaths in participants with 
Heart failure (n=251):

Time (years) Survival (%) 95% CI

≤ 2 0.96 0.93 – 0.98

>2 a ≤6 0.90 0.85 – 0.93

>6 a ≤10 0.82 0.77 – 0.86

>10 a 12.3 0.80 0.75– 0.85

ELSA-Brasil, (August 1, 2008 to January 4, 2021). 

(p<0.01)
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Mortality Risk (HR) and Prognostic Factors

Variables Ajusted HR*
95% CI

Systolic dysfunction (LVEF ≤ 45%) 2.29 (1.23 – 4.25)

Male 1.62 (1.39 – 1.89)

Age (years) 1.07 (1.06 – 1.08)

Glicated Hemoglobin 2.38 (1.99 – 2.65)

Creatinine 2.11 (1.64 – 2.71)

ELSA-Brasil (August 1, 2008 to january 4, 2021). Adjusted HR 
for the variables: (sex, age, systolic dysfunction (LVEF<45%); 
hypertension; previous myocardial infarction; HDL cholesterol, 
glycated hemoglobin, creatine). p-value<0.05.

Survival at 12.3 years:

ELSA-Brasil (August 1, 2008 to january 4, 2021).
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<150 minutes of walking or moderate activity per week).22 
Alcohol consumption was categorized as excessive (>210 g 
of alcohol per week for men and >140 g for women) or 
non-excessive (<210 g for men and <140 g for women). For 
triglycerides, categories were <150 mg/dL or ≥150 mg/dL. 
BMI categories included obese (≥30 kg/m²), overweight (≥25 
and <30 kg/m²), and normal weight (<25 kg/m²).15 Education 
was divided into two categories: up to complete high school 
and higher education. Medications used and adherence to 
them were also examined using the Morisky Medication 
Adherence Scale.23

Participants’ health status was assessed through a self-rated 
health questionnaire. For cardiovascular risk analysis, the 
Global Risk Score (10 years) was used, categorized according 
to the 2013 guidelines of the American College of Cardiology/
American Heart Association (ACC/AHA).24

The population of 251 participants with HF at baseline 
was followed for approximately 12.3 years. Information on 
mortality occurrence and the date was obtained through the 
human resources departments of the institutions hosting the 
study and the Mortality Information System (SIM-Ministry of 
Health), in addition to annual phone calls made by the study 
to check on participants’ general status and health.25

Statistical analysis
Descriptive analyses of the baseline profile of participants 

with HF were performed. Categorical variables were presented 
as absolute (n) and relative (%) frequencies. For the continuous 
variable age, the median and its corresponding interquartile 
range (Q1: 25th percentile – Q3: 75th percentile) were 
calculated due to the non-normal distribution of the data, as 
assessed by the Shapiro-Wilk test.

To estimate survival over 12.3 years and its respective 
95% confidence interval, the life table and the Kaplan-Meier 
method were applied with the following criteria: a) initial 
event: HF at the first visit to the cohort; b) final event: outcome 
death, regardless of cause; c) survival time: time observed 
between events (initial and final), corresponding to (August 1, 
2008, to January 4, 2021); d) censored cases: loss to follow-
up during the study and alive cases at the end of the defined 
period, along with associated risk factors.

Subsequently, survival functions for participants with HF 
were estimated according to the study variables and their 
respective 95% confidence intervals. The log-rank test was 
used to determine the differences in the distributions of 
survival curves, considering a significant value of p<0.05. Cox 
regression models were then performed, which multivariate 
incorporated the variables: sex, age, hypertension (HTN), acute 
myocardial infarction (AMI), left ventricular systolic dysfunction 
with an ejection fraction of less than 45% (LVEF<45%), HDL 
cholesterol (mg/dL), hemoglobin A1c (%), and serum creatinine 
(mg/dL). The crude and adjusted Hazard Ratios (HR) were 
obtained, along with their respective 95% confidence intervals. 
The selected variables included in the multivariate analysis 
did not violate the proportional hazards assumption, assessed 
using the proportional hazards assumption test, with p<0.05 
considered statistically significant. All analyses were performed 
using STATA software version 16.

Results
In the period from 2008 to 2010, 251 participants were 

evaluated, and their sociodemographic characteristics are 
presented in Table 1. Among individuals with HF at the first 
visit to ELSA-Brasil, 127 (51%) were male (p=0.11), and the 
median age was 59 years (interquartile range: 53-65 years).

Table 2 presents the clinical characteristics of the 
participants. About 172 (68%) were diagnosed with HF 
before the age of 55, with hypertension being the most 
prevalent comorbidity, affecting 192 (77%). Although many 
assessed their health as “good,” the Global Risk Score 
indicated a “borderline” cardiovascular risk.

Table 3 illustrates the examination characteristics 
of the participants with HF. In the echocardiogram, 15 
(6%) showed systolic dysfunction (LVEF < 45%), while 7 
(3%) were diagnosed with myocardial infarction on the 
electrocardiogram.

Table 1 – Sociodemographic characteristics of participants with 
Heart failure (HF) at visit 1 (n=251)

 Characteristics
 Heart Failure

(n=251)*

n† (%)

Sex

Female 124 (49.4)

Male 127 (50.6)

Age (years), median, and IQR‡

59 (53-65)

Age group (years)

35-44 17 (6.8)

45-54 61 (24.3)

55-64 105 (41.8)

65-74 68 (27.0)

Race/skin color 

White 96 (39.0)

Brown 75 (30.5)

Black 64 (26.0)

Indigenous 3 (1.2)

Yellow     8 (3.2)

Education

Completed higher education 81 (32.3)

Up to completed high school 170 (67.7)

ELSA-Brasil, (2008/2010); * Participants with HF at visit 1. The 
sum of absolute values may differ due to missing data; † Values 
presented as absolute frequency (n) and relative frequency 
(%); ‡ Values expressed as median and IQR: interquartile range: 
(Q1: 25th percentile - Q3: 75th percentile).
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Table 2 – Clinical characteristics of participants with Heart 
failure (n=251) at visit 1

Characteristics
Heart Failure

(n=251)*

n† (%)

Age at diagnosis of HF (years)

< 55 172 (68.5)

≥ 55 79 (31.5)

Physical activity

Intense 18 (3.2)

Moderate 41 (16.6)

None or light  198 (80.2)

Smoking habit

Never 111 (44.2)

Formenr 113 (45.0)

Current 27 (10.8)

Alcohol consumption

Yes 16 (6.5)

BMI (kg/m2)

Eutrophy  44 (17.5)

Overweight 107 (42.6)

Obesity 100 (39.8)

Abdominal Obesity

Yes 145 (58.0)

Fatigue Symptom

Yes 100 (40.2)

Angina

Yes 70 (28.1)

AMI

Yes 53 (21.3)

Hypertension

Yes 192 (76.8)

Diabetes

Yes 102 (40.6)

Chagas disease

Yes 9 (3,6)

Coronary artery disease

Yes 72 (29.8)

COPD

Yes 14 (5.6)

Health Status (self-assessment)

Very good 15 (6.0)

Good 107 (42.8)

Average 102 (40.8)

Bad 21 (8.4)

Very bad 5 (2.0)

Global Risk Score (over 10 years)

 Low risk (<5%) 50 (20.6)

Moderate risk (5-<20%) 116 (47.7)

High risk (≥20%) 77 (31.7)

ELSA-Brasil, (2008/2010); *Participants with HF at visit 1. 
The sum of absolute values may differ due to missing data;  
† Values are presented as absolute frequency (n) and 
relative frequency (%). BMI: body mass index; AMI: 
acute myocardial infarction; COPD: chronic obstructive 
pulmonary disease

Table 3 – Characteristics of laboratory and imaging tests of 
participants with Heart failure (n=251) at visit 1

Characteristics
Heart Failure

(n=251)*

n† (%)

Laboratory tests

Fasting blood glucose (mg/dL)

(≥126 mg/dL) 61 (24.3)

Glycated hemoglobin (%)

(≥6.5) 48  (19.1)

High triglycerides 

Yes 83  (33.2)

Total cholesterol (mg/dL)

(>200 mg/dL) 99 (39.8)

LDL cholesterol‡(mg/dL)

(≥160 mg/dL) 23 (9.2)

HDL cholesterol§(mg/dL)

(< 40 mg/dL) 44 (17.8)

Creatinine (mg/dL)

(≥ 1.3 mg/dL) 23  (9.2)

Changes in Echocardiogram 

Systolic dysfunction (LVEF < 45%)

Yes 15 (6.0)

Left ventricular dilation > 6.5 cm

Yes 5 (2.0)

Prior AMI 

Yes 5 (2.0)

Moderate/Severe Valvular Disease 

Yes 7 (2.8)

4



Arq Bras Cardiol. 2025; 122(6):e20240705

Original Article

Lédo et al.
Survival and Mortality in Heart Failure

Among participants with HF, 33% were using angiotensin-
converting enzyme inhibitors (ACE inhibitors), 37% were 
on beta-blockers, 19% were taking angiotensin II receptor 
blockers (ARBs), and 10% were using mineralocorticoid 
receptor antagonists (MRAs). Medication adherence was 90%.

Survival analysis
During 12.3 years of follow-up, 48 deaths (19%) and 203 

censored cases were recorded among participants with HF in 
the ELSA-Brasil cohort. The censored group included 146 living 
participants, and 57 lost to follow-up during the period. Among 
the deceased, 31 (64%) were male, most were between 55 and 
64 years old, 16 (33%) identified as white, and 33 (69%) had 
an education level up to high school. The results of the survival 
analysis are presented in Table 4.

During the 12.3 years of follow-up, the overall survival rate of 
participants with HF was 80% (95% CI: 75-85), with a mortality 
rate of 20%. In contrast, the control group (without HF) had 
a survival rate of 95% (95% CI: 94-95) and a mortality rate of 
5%. As shown in Figure 1, survival times were shorter among 
participants with HF. 

Table 5 shows the 12.3-year survival probability for 
participants with HF. The survival rate was 86% (95% CI: 79-91) 
for women and 73% (95% CI: 63-80) for men. Among younger 
participants (<55 years), the survival rate reached 92% (95% 
CI: 82-97), while for older participants (≥65 years), it was 71% 
(95% CI: 58-80).

Table 6 presents the survival probability of participants with 
HF and systolic dysfunction (LVEF<45%) based on the use of 
home medications. Over the 12.3 years, those who used ACE 
inhibitors, statins, antiplatelet agents, metformin, and gliclazide 
showed higher survival, although without statistical significance. 

Mortality
Table 7 presents the crude and adjusted hazard ratios (HR) 

estimated based on the Cox proportional hazards models.
Table 8 identifies the prognostic factors that influenced the 

risk of mortality over 12.3 years for participants with HF in 
the ELSA-Brasil cohort. Male sex, LVEF<45%, hypertension, 
and elevated levels of glycated hemoglobin and creatinine 
significantly increased the risk. Similarly, each additional year 
of age raised the risk of death by up to 7%. These results 
were consistent in both crude and adjusted models (p<0.05).

Changes in Electrocardiogram

Arrhythmias/Atrial Fibrillation 

Yes 3 (6.2)

AMI

Yes 7 (2.9)

ELSA-Brasil, (2008/2010); *Participants with HF at baseline. 
The sum of absolute values may differ due to missing data; 
† Values presented as absolute frequency (n) and relative 
frequency; ‡LDL: low-density lipoprotein; §HDL: high-density 
lipoprotein. AMI: acute myocardial infarction

Discussion
We observed a reduction in survival, a high risk of 

mortality, and the identification of specific prognostic factors 
in patients with HF in the ELSA-Brasil cohort. The results 
show a progressive decline in the survival of participants 
with HF throughout the follow-up assessments (from 2 to 
12.3 years), decreasing from 96% to 80%. This represents a 
fourfold greater impact on mortality compared to individuals 
without a diagnosis of HF, and even after applying an adjusted 
model, mortality remains twice as high.

Most studies on survival and outcomes in HF patients are 
derived from data on acutely hospitalized patients selected 
for unfavorable clinical evolution.7 This makes survival 
estimates for these cases not directly applicable to stable 
“chronic” HF patients, meaning those who have maintained 
prolonged periods of control and treatment for cardiovascular 
symptoms. Thus, previous studies not influenced by new 
pharmacological therapies indicated that one-year survival 
in “acute” HF ranged from 55% to 65%,6,26,27 compared to 
survival rates of 80% to 90% in “chronic” HF,8,9 as found in 
our population.

In the ELSA-Brasil cohort, female sex and younger age 
(<55 years) were identified as protective factors associated 
with a higher probability of survival among participants 
with HF. This contrasts with other studies that did not find 
differences in survival prognosis between sexes.6,28 Regarding 
age, it has been noted that individuals aged 60 and older 
are frequently included in HF research and are commonly 
associated with a lower probability of survival.6,9,29 Results 
from the THIN30 study in the UK demonstrate a five-year 
survival rate of 81% for participants with HF aged 45 to 54 
years, in contrast to a 50% survival rate for those in older 
age brackets, between 75 and 84 years, which aligns with 
our findings.

As for the demographic and clinical characteristics, the 
majority of participants with HF at baseline in the cohort had 
low educational attainment, sedentary lifestyles, overweight, 
abdominal obesity, former smoking, and a high prevalence 
of cardiovascular risk factors such as hypertension (77%), 
diabetes mellitus (41%), ischemic heart disease (30%), and 
a history of acute myocardial infarction (21%). 

Although these clinical manifestations align with other 
research,4,8,9 in this HF population, a higher risk of mortality 
was predominantly associated only with the following 
variables: male sex, presence of systolic dysfunction (LVEF 
< 45%), hypertension, elevated glycated hemoglobin levels, 
and elevated blood creatinine levels.

We did not find a relationship between mortality and 
black skin color, despite other series indicating a higher 
prevalence and worse prognosis.5,27,30,31 Furthermore, 
although most of our participants were diagnosed with HF 
before the age of 55, we found no significant evidence of 
an association for greater survival.8,30,32

On the other hand, consistent with the results reported by 
Park et al.,33 we observed that reduced glomerular filtration rate 
is a strong predictor of mortality, along with hypertension and 
glycated hemoglobina.33
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Figure 1 – Survival at 12.3 years. Kaplan-Meier curve displaying survival over 12.3 years for participants with heart failure at baseline 
(n=251), ELSA-Brasil, (August 1, 2008, to January 4, 2021); p-value <0.01.

(p<0.01)
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Table 4 – Life table for the time in years until the occurrence of deaths in participants with Heart failure (n=251)

Time in Years Total Deaths Censoring Survival Function 95% Confidence Interval 

≤ 2 251 10 0 0.9602 0.9272 0.9784

>2 a ≤6 241 16 3 0.8964 0.8516 0.9283

>6 a ≤10 222 19 54 0.8197 0.7661 0.8621

>10 a 12.3 149 3 146 0.8032 0.7471 0.8481

ELSA-Brasil, (August 1, 2008, to January 4, 2021).

Table 5 – Conditional survival probability over 12.3 years based on sociodemographic and clinical characteristics of participants 
with heart failure (n=251) at visit 1

Variables Survival Probability (%)
(95% CI)* p-value†

Sex 0.03

Female 86.3  (79,0—91.3)

Male 72.9  (63.2—80.4)

Age at diagnosis of HF (years) 0.13

< 55 83.0  (76.1—88.0)

≥ 55 73.1  (61.0—82.0)

Systolic dysfunction (LVEF < 45%) 0.00

Yes 82.1 (76.4—86.5)

No  44.4 (18.5—67.7)

Left ventricular dilation (>6.5 cm) 0.13

Yes  80.1 (74,3—84.8)

No 60.0 (12,6—88.2)
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Race/skin color  0.82

White 82.4  (72.3–89.1)

Brown 76.0  (63.4–84.8)

Black 82.0  (70.6–89.4)

Age group (years) 0.02

45-54 92.2  (82.3–96.7)

55-64 77.4  (67.0–84.8)

65-74 70.7  (58.0–0.2)

Smoking habit 0.11

Never 85.7  (78.1–91,0)

Former 75.2  (64.7–82.9)

Current 70.4  (49.3–84.0)

Physical activity 0.77

Intense 88.8 (43,3–98.3)

Moderate 84.9 (69,4–92.9)

None or light 80.0 (73,4–85.1)

BMI (kg/m2) 0.43

Eutrophy 71,7  (55.0–83.0)

Overweight 81,5  (72.3–82.0)

Obesity 82,1  (73.4–88.2)

Hypertension 0.04

No 88,1  (74.1–94.7)

Yes 77,5  (70.7–82.9)

Prior AMI 0.01

No 80,9  (75.2–85.4)

Yes 40,0  (5,2–75,9)

Coronary artery disease 0,21

No 81.6  (74.8–86.7)

Yes 72.6  (59.6–82.1)

Glycated hemoglobin(%)  0.00

(< 6.5) 82.2 (75.9–87.0)

(≥ 6.5) 68.9 (53.8–79.9)

Creatinine 0.00

(< 1.3 mg/dL) 83.2 (77.3–87.6)

(≥ 1.3 mg/dL) 45.8 (25.6–63.9)

High triglycerides 0.83

No 78.5 (70.9–84.3)

Yes 82.4 (72.8–88.8)

HDL cholesterol (mg/dL) 0.01

(≥ 40 mg/dL) 83.5 (77.5–87.9)

(≥160 mg/dL) 64.0 (46.9–76.9)
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LDL cholesterol (mg/dL)  0.39

(<160 mg/dL) 79.0 (72.8–83.9)

(≥160 mg/dL) 87.3 (65.5–95.7)

ELSA-Brasil, (August 1, 2008, to January 4, 2021); *95%CI:95% confidence interval; †p-value: corresponding to the log-rank test; statistical 
significance, p<0.05. BMI: body mass index; AMI: acute myocardial infarction; HDL: high-density lipoprotein; LDL: low-density lipoprotein.

Table 6 – Probability of survival over 12.3 years according to 
continuous medication use by participants with heart failure 
and systolic dysfunction (LVEF < 45%), (n=15) at visit 1

Medication use Survival Probability
 (%) (95% CI)* p-value†

ACE inhibitor 0.85

No 42 (11–71)

Yes 50 (11–80)

ARB 0.72

No 50 (21–74)

Yes 33 (01–77)

Beta-blockers 0.34

No 75 (13–96)

Yes 34 (09–62)

Diuretics 0.37

No 67 (05–94)

Yes 37 (11–65)

MRAs 0.83

No 50 (11–80)

Yes 42 (11–71)

Control of DM 0.76

No 44 (15–70)

Yes 50 (06–84)

Statins 0.14

No  22 (01–59)

Yes 67 (19–90)

Antiplatelet agents 0.66

No  37 (10–66)

Yes 60 (12–88)

ELSA-Brasil, (August 1, 2008, to January 4, 2021); *CI95%: 95% 
confidence interval; †p-value: corresponding to the log-rank test; 
with statistical significance, p<0.05.

In our study, the overall survival during approximately 
12.3 years of follow-up for participants with HF who 
exhibited systolic dysfunction (LVEF<45%) was 44%. The 
mortality rate exceeded 50%, corresponding to a fourfold 
higher risk compared to the group without changes. These 
data resemble those of the ECHOES34 study, which revealed 
a five-year survival probability of 53% for HF patients with 
left ventricular systolic dysfunction.

Regarding medication use, the literature supports that 
neurohormonal antagonists (ACE inhibitors, MRAs, and 
beta-blockers) improve survival in patients with HF and 
reduced ejection fraction (HFrEF).9 Additionally, research 
indicates that the use of ARNI (sacubitril/valsartan)35 has 
been recommended in clinical practice guidelines to 
reduce morbidity and mortality in these patients with HFrEF. 
However, in our study, we observed a trend toward greater 
survival among participants with HF and LVEF<45% who 
were on continuous use of ACE inhibitors, statins, antiplatelet 
agents, metformin, and gliclazide over the 12.3 years of 
follow-up, although without statistical significance.

The main limitation of this study is that the selection 
of participants from the ELSA-Brasil cohort, composed of 
civil servants from public institutions, represents a specific 
segment of the Brazilian population. This reflects regional 
particularities and characteristics of a continental country, 
which may hinder the extrapolation of some findings to the 
general population. Furthermore, the survival assessment 
was not strictly disease-specific, as it was not possible to 
identify all the causes listed on the death certificates of the 
participants. The participants reported the diagnosis of HF 
without clinical confirmation, which may have caused some 
variations in the data. New cohort studies in the Brazilian 

Table 7 – Mortality risk over 12.3 years for participants with 
heart failure (n=251) at visit 1

Variable
Mortality

crude HR 
95% CI p-value* adjusted HR† 

95% CI

Heart Failure 0.00

No 1 1

Yes 4.46 (3.33-5.97) 1.77 (1.29-2.45)

ELSA-Brasil, (August 1, 2008, to January 4, 2021); *Statistical 
significance: p-value <0.05; †adjusted HR for variables: 
(sex, age, LVEF <45%, hypertension, AMI, HDL cholesterol, 
glycated hemoglobin, and creatinine).
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Table 8 – Mortality risk and prognostic factors over 12.3 years for participants with heart failure (n=251) at visit 1

Variable
Mortality

crude HR
  95% CI p† adjusted HR† 

 95%CI

Sex 0.03

Female 1 1

Male 1.89  (1.05—3.39) 1.62 (1.39—1.89)

Age (years) 0.00

1.04(1.01—1.08) 1.07(1.06—1.08)

Systolic dysfunction (LVEF < 45%) 0.00

  No 1 1

  Yes 3.73(1.75—7.96) 2.29 (1.23—4.25)

Prior AMI 0.04

  No 1 1

  Yes 4.42 (1.38—14.24) 1.50 (0.73—3.10)

Hypertension 0.03

  No 1 1

  Yes 2.35 (1.01—5.52) 1.45 (1.24—1.70)

HDL cholesterol(mg/dL) 0.02

  (≥ 40 mg/dL) 1 1

  (< 40 mg/dL) 2.12 (1.17—3.84) 1.04 (0.85—1.27)

Glycated hemoglobin(%)  0.02

  (< 6.5) 1 1

  (≥ 6.5) 2.19 (1.20—4.01) 2.38 (1.99—2.85)

Creatinine  0.00

  (< 1.3 mg/dL) 1 1

  (≥ 1.3 mg/dL) 5.00 (2.65—9.44) 2.11 (1.64—2.71)

ELSA-Brasil, (August 1, 2008, to January 4, 2021); *p: statistical significance: p-value <0.05; †HR adjusted for variables: (sex, age, LVEF <45%, 
hypertension, prior AMI, HDL cholesterol, glycated hemoglobin, creatinine). AMI: acute myocardial infarction

population are needed to investigate whether these changes 
may provide additional prognostic information, as observed 
in the DIGITALIS36 study.

Conclusion
Our results demonstrated that HF was a significant factor in 

the reduction of overall survival in the ELSA-Brasil cohort. Female 
sex and age under 55 years were associated with better survival. 
Mortality remained high among male participants with HF, those 
with left ventricular systolic dysfunction, hypertension, diabetes 
mellitus, and chronic kidney disease.
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