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ABSTRACT

Introduction: Heart Failure (HF) and Major Depressive Disorder (MDD) are diseases with high inciden-
ce, leading to high rates of morbidity and mortality. After the COVID-19 pandemic, around 11.5 million
Brazilians were diagnosed with MDD, and in 2022, 192,852 emergency hospitalizations were registered in
Brazil due to HF. The correlation between these two diseases is so significant that one is considered a risk
factor for the other, negatively impacting the patients’ quality of life. Objective: To conduct a literature
review of the physiological mechanisms associated with HF and MDD, as well as the effect of physical
exercise in alleviating the symptoms. Methods: Narrative literature review with a search in the databases
PubMed, Scientific Electronic Library Online (SciELO), and Google Scholar. Results: Among observational
studies and clinical trials, seven articles were selected. The main compensatory mechanisms related to
these diseases are autonomic nervous system dysfunction, elevation of inflammatory cytokines, reduc-
tion of nitric oxide synthesis, and decreased cerebral blood flow. Aerobic training was responsible for
improving depression symptoms and cognitive function, without significant changes in inflammatory
biomarkers. Conclusion: There is a strong association between HF and MDD. Strategies to mitigate the
symptoms of these diseases should be encouraged to improve the clinical outcomes of patients. Physical
exercise is important for the treatment of symptoms in patients with HF affected by MDD, as it promotes
improvements in clinical outcomes related to both diseases.
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RESUMO

Introducio: A Insuficiéncia Cardiaca (IC) e o Transtorno Depressao Maior (TDM) sdo doencas de elevada
incidéncia, que geram altas taxas de morbidade e mortalidade. Apds a pandemia de COVID-19, cerca de
11,5 milhoes de brasileiros foram diagnosticados com TDM e, em 2022, foram registradas 192.852 interna-
¢oes de emergéncia no Brasil por IC. A correlagio entre essas duas doengas é tio significativa que uma
é considerada fator de risco para a outra, gerando impacto negativo na qualidade de vida dos pacientes.
Objetivo: Realizar uma revisao bibliografica dos mecanismos fisioldgicos associados a IC e ao TDM, bem
como o efeito do exercicio fisico na atenuacio dos sintomas. Métodos: Revisio bibliografica narrativa
com busca nas bases de dados PubMed, Scientific Electronic Library Online (SciELO) e Google Académico.
Resultados: Entre estudos observacionais e ensaios clinicos, foram selecionados 7 artigos. Os principais
mecanismos compensatérios correlatos dessas doencas sio a disfun¢io do sistema nervoso autonémico,
a elevacao de citocinas inflamatoérias, diminui¢io da sintese de 6xido nitrico e a reducdo do fluxo sangui-
neo cerebral. O treinamento aerdbico foi responsavel por melhorar os sintomas de depressio e a fun¢ao
cognitiva, sem alteracao significativa dos biomarcadores inflamatérios. Conclusio: Existe uma forte as-
sociagdo entre IC e TDM. Estratégias para mitigacao dos sintomas dessas doengas devem ser estimuladas
para melhorar o desfecho clinico dos pacientes. O exercicio fisico é importante para o tratamento dos
sintomas de pacientes com IC acometidos por TDM, pois promove melhorias nos desfechos clinicos rela-
cionados a ambas as doencas.
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Introduction

Heart failure (HF) can be defined as a complex clinical syndrome in which
the heart is unable to pump blood to the rest of the body efficiently to meet tissue
demand or does so under high filling pressure. This condition is caused by structural
or functional dysfunctions with signs and symptoms of low cardiac output and high
cardiac filling pressure during exercise and rest [1].

Epidemiological data show that, in 2022, 192,852 emergency hospital admis-
sions were performed for the treatment of HF in Brazil [2], and the number of deaths
among hospitalized patients was 23,855 in the same year [3]. In addition, HF is asso-
ciated with other adverse mental health outcomes, such as depression and anxiety,
which affect the individual’s quality of life [4].

Major Depressive Disorder (MDD) is characterized by the continuation of five
or more symptoms for at least two weeks, such as depressed mood, lack of pleasure
in activities that were previously pleasurable, fatigue, thoughts of death, feelings of
guilt, changes in sleep behavior, weight loss or gain, difficulty concentrating, and
psychomotor agitation [5].

MDD symptoms cause difficulty in social interaction and interfere in areas
of work, personal relationships, or other relationships in which the individual is in-
volved, causing suffering in personal life. When performing their tasks, the person
with a depressive episode makes an excessive effort to maintain their functional and
autonomic capacity [6].

Worldwide, the number of MDD cases continues to rise. Before the COVID-19
pandemic, it was estimated that 193 million people had been diagnosed with this di-
sease; after the pandemic, this number reached 246 million. Brazil leads the ranking
of South American countries with approximately 11.5 million diagnosed cases [7].

Given this scenario of increasing illness from HF and MDD, it is important
to understand the physiological mechanisms that are associated with these two pa-
thologies and the strategies to alleviate the symptoms of these diseases to obtain a
better clinical outcome. Among the non-pharmacological strategies to control the
symptoms of both HF and MDD, physical exercise is quite notable [8,9]. Thus, the
main objective of this study is to review the pathophysiological mechanisms of HF
and MDD and their interrelationship, in addition to demonstrating the effect of phy-
sical exercise on mental health, that is, on improving mood, cognitive capacity, re-
ducing depressive symptoms, psychomotor speed and independence in performing
tasks in patients with HF affected by MDD

Methods

The research design used in this study was a narrative bibliographic review
with searches in the PubMed, Scientific Electronic Library Online (SciELO), and Goo-
gle Scholar databases, using the following keywords: heart failure; depression; phy-
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sical exercise; physical activity; strength training; aerobic training and combined
training. The search took place from May 29, 2023, to June 2, 2023, and articles in

Portuguese and English published in the last 5 years were included.

Results

Seven articles were selected, including observational studies and clinical
trials (Table I).

Table I - Summary of articles selected for review

Author Year Sample characte- Intervention Result
ristic
Ducanet |2014 39 patients with | Both groups received educa- | The results indicated
al. [10] LVEF <40% and sta- | tional guidance on HF for 12 | that the group that
ble medication for | weeks. The intervention group | performed exercise
30 days were divi- | performed 24 weeks of aerobic | improved their self-e-
ded into a control | exercise for 30 minutes 3 days | fficacy in performing
group (20) and a|a week and strength exercises | physical exercise and
group with physi- | 2 days a week. During the first | improved their mood.
cal exercise inter- |12 weeks, the exercise group
vention (22). received weekly goals, and the
remaining sessions were per-
formed independently.
Pressleer |2010a |414 participan- | All groups underwent a ba-|The group with HF
etal.[11] ts divided into 3 |ttery of neuropsychological | showed low results in
groups: HF, chronic | tests and assessment of co- | executive function,
degenerative disea- | morbidity, blood pressure, | psychomotor  speed
se without HF and | oxygen saturation, depressive | and memory. The seve-
control group. symptoms and sociodemogra- | rity of HF was associa-
phic interview. ted with greater cogni-
tive deficit.
Pressleer |2010b | 166 patients with | Tests were applied to assess | The results indicated
etal. [12] chronic systolic HF | the patients' cognitive func- | that lower LVEF and
and LVEF of 40% tion, such as: working me- | worse memory results
mory, global cognitive func- | were predictors of mor-
tion, language proficiency, | tality. Lower SBP and
visual-spatial ability and exe- | DBP and worse results
cutive function. Telephone |in executive function,
calls were made 12 months | working memory and
after the start of the study to | psychomotor  speed
monitor the sample. also had predictive re-
sults of mortality.




Table I - Continuation

Author Year

Abdelbas-
set et al.

[13]

2019

Sample
characteristic

69 patients with
mild to modera-
te depression and
systolic HF NYHA
II and III with re-
duced ejection
fraction <40% divi-
ded into 3 groups:
Group 1 low to
moderate intensity
exercises; Group II
continuous mode-
rate intensity exer-
cises, and Group
111 did not perform
exercises.
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Intervention

Group I - 3x a week, lasting
20 to 30 minutes and intensity
40% to 50% of HR __ in the first
6 weeks and 30 to 40 minutes
of 50% to 70% of HR__ in the
last 6 weeks.

Group II - 3x a week, lasting
40 to 50 minutes of moderate
aerobic exercise and intensi-
ty of 60 to 70% of HR___for 12
weeks.

Group III - did not perform
exercise.

The PHQ-9 questionnaire was
applied to the groups at the
beginning of the study, after
6 months of the intervention
and at the end.

Result

The results showed
that both groups I and
11 that performed phy-
sical exercise reduced
their depression levels
without any signifi-
cant difference be-
tween them.

Bandeira
etal. [14]

2020

79 elderly patients
with HF

Cross-sectional study that
evaluated the cognitive func-
tion of patients with HF
through the Mini Mental State
Examination (MMSE)

39.2% of patients had
impaired cognitive
function.

Abdel-
basset &
Algahtani
[15]

2019

46 participants
with NYHA 1I and
111 HE, and mild to
moderate depres-
sion divided into
2 groups: a con-
trol group and the
other performed
moderate aerobic
exercise.

3 x a week, lasting 30 minutes
at 60 to 70% of HR__ for 12
weeks.

The group that exerci-
sed had a greater de-
crease in depression.

Redwine et | 2020

al. [16]

69 patients with
symptomatic stage
C HF and a mean
age of 65 years

Patients were divided into 3
intervention groups: Tai Chi
Chuan, resistance exercise,
and control group.

The groups that perfor-
med Tai Chi Chuan and
resistance exercises
showed greater effec-
tiveness in improving
cognitive function.

HR__ =maximum heart rate; LVEF = left ventricular ejection fraction; HF = heart failure; SBP = systolic
blood pressure; DBP = diastolic blood pressure; PHQ-9 = Patient Health Questionnaire; NYHA = New
York Heart Association

Discussion

The impairment in HF goes beyond the heart, since cognitive damage is pre-
sent in a large proportion of these patients [14]. With cognitive impairment, the pa-
tient’s perception of self-care is impaired, which directly affects their independence:
maintaining a balanced diet, taking medication correctly, and independently percei-
ving the worsening of their health status. As age and HF increase, the performance
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of executive function worsens, causing impairments in memory, psychomotor speed,
and visual memory [11].

The cognitive deficit of individuals with HF, when compared to a healthy
group and with other comorbidities, showed worse results in memory, psychomotor
speed, and executive function [11]. The severity of HF and advanced age are risk fac-
tors for cognitive deterioration, as is the male gender [12].

Low cardiac output, production of inflammatory substances, and vascular
hypotension are factors that reduce cerebral blood flow and compromise cognitive
areas (Figure 1).

( )

REDUCTION OF INFLAMMATORY VASCULAR
CARDIAC OUTPUT SUBSTANCES HYPOTENSION
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LOWER CEREBRAL BLOOD FLOW

l

COGNITIVE IMPAIRMENT IN HF
N\ J

Adapted from Leto & Feola, 2014 [17]
Figure 1 - Physiological mechanisms contributing to cognitive impairment in heart failure

The increase in inflammatory cytokines, such as tumor necrosis factor-alpha
(TNF-a), interleukin-6 (IL-6), brain natriuretic peptide (BNP), and asymmetric di-
methylarginine (ADMA), present in individuals with MDD, increases the risk of en-
dothelial injury, development of thrombi and increased risk of stroke [18]. Another
change in MDD is the reduction in the bioavailability of nitric oxide, which may be
associated with the formation of atherosclerosis due to the increase in nitric oxide
inhibitors and the cell reduction that contributes to endothelial repair and angioge-
nesis [19].

The association of cognitive impairment with severe HF presents a higher risk
of mortality [11]. Regarding the severity of the disease, MDD is associated with a gre-
ater number of hospitalizations and mortality, regardless of the LVEF condition. In
patients with depressive symptoms and HF with reduced LVEF, the mortality rate and
hospitalizations related to heart disease were 55% higher compared to other patients
with the same condition of HF with reduced LVEF without depressive symptoms [20].

Physical exercise is indicated for both the prevention and treatment of HF
and MDD. Participation in a regular physical exercise program positively impacts the
lives of patients with these comorbidities, improving well-being and self-care [21].
Treatment with physical exercise in MDD is recommended because it reduces stress
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levels, improves sympathovagal balance, stimulates new synapses, increases the hi-
ppocampus, and synthesizes Brain-Derived Neurotrophic Factor (BDNF), which acts
on the brain and stimulates neurogenesis [22].

BDNF is an important marker for heart and brain health. It plays a role in
endothelial health, in addition to generating a positive effect on angiogenesis. In the
brain, BDNF contributes positively to brain plasticity, associated with a lower risk of
neurodegenerative diseases. Physical exercise is capable of increasing BDNF levels,
protecting the brain from possible cognitive damage. In cardiac function, increased
BDNF reduces cardiovascular risk associated with physical activity and cardiorespi-
ratory fitness [23].

The practice of physical exercise is important for psychological responses in
patients with HF. Ducan et al. [10] evaluated the psychological responses generated
by physical exercise, combining aerobic training and muscular resistance, and ob-
served improvements in self-efficacy for physical exercise in the first three weeks of
exercise. Those who performed more physical exercise over 24 weeks showed better
results in levels of depression, self-efficacy, and confusion.

Abdelbasset & Alqahtani [15] evaluated the effect of continuous moderate-
-intensity aerobic training on symptoms of depression in individuals with HF. For
12 weeks, the intervention group performed three sessions of 40 to 50 minutes of
walking between 60 and 70% of HR__; the control group received recommendations
for performing home activities, relaxation, and self-care. There was a reduction in
the depression scale in both groups, but the group that performed physical exercise
reduced it by 81% compared to 46% in the control group.

When comparing the effect of different intensities of aerobic exercise on the
level of depressive disorders in patients with HF, Abdelbasset et al. [13] divided the
sample into three groups: Group 1: Started with 6 weeks of low-intensity aerobic
training (40 to 50% HR__) and progressed to another 6 weeks of moderate-intensity
aerobic training (50 to 70% of HR ) lasting 20 to 30 minutes. Group 2: Performed 12
weeks of continuous moderate-intensity aerobic training (60 to 70% of HR__ ). Group
3 received only guidance on home activities and self-care. The groups that performed
physical exercise, regardless of intensity, presented similar positive results, with no
significant difference in depression rates.

The effect of physical exercise on MDD symptoms and cognitive function in
patients with HF was assessed in groups that performed physical exercise for 16 we-
eks, with two weekly 60-minute sessions of Tai Chi Chuan training, elastic resistance
training, or the control group (no exercise). The results found reinforce the positive
effect of physical exercise on cognitive function and symptoms of depression without
altering inflammatory levels [16]. The main limitation of this study was the scarcity
of articles that evaluated different types of physical exercise on MDD symptoms in
patients with HF. For example, the benefit of strength training in improving functio-
nal capacity, increasing muscle strength, improving quality of life, and reducing the
risk of mortality in patients with HF is well established [24]. However, studies using



Rev Bras Fisiol Exerc 2024;23:e235608

this type of training to evaluate the attenuation of depressive symptoms in patients
with HF are incipient.

Conclusion

HF and MDD are strongly correlated, and their deleterious effects negatively
impact the quality of life, hinder treatment adherence, and contribute to the high
mortality resulting from these diseases. The main correlated pathophysiological me-
chanisms are dysfunction of the autonomic nervous system, reduction of nitric oxi-
de, and blood flow, which may contribute to the worsening of HF and the develop-
ment of MDD.

Low and moderate-intensity aerobic exercise is beneficial for reducing MDD
symptoms in patients with HF. In addition to aerobic training, exercises such as Tai
Chi Chuan and elastic resistance have shown positive results in reducing symptoms
of depression. The use of these exercises as a non-pharmacological treatment has
been shown to be effective for individuals with HF and MDD. Further studies with
different training modalities (e.g., strength training) are needed to evaluate MDD
symptoms in patients with HF.
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