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Abstract

Background: Heart failure (HF) is a multifactorial syndrome with repercussions on quality of life (QoL).

Objectives: To investigate the main interacting factors responsible to worsen quality of life of outpatients with HF.

Methods: Cross-sectional observational study with 99 patients of both genders, attending a HF outpatient clinic at a university 
hospital, all with a reduced ejection fraction (<40%) by echocardiography. They were evaluated using sociodemographic and 
clinical questionnaires, the Minnesota Living with Heart Failure (MLwHF), and the Hospital Anxiety and Depression scale 
(HADS). QoL was the outcome variable. Two multivariate models were used: the parametric beta regression analysis, and the 
non-parametric regression tree, considering p < 0.05 and 0.05 < p < 0.10 for statistical and clinical significance, respectively.

Results: Beta regression showed that depression and anxiety symptoms worsened the QoL of HF patients, as well as 
male sex, age younger than 60 years old, lower education level, lower monthly family income, recurrent hospitalizations 
and comorbidities such as ischemic heart diseases and arterial hypertension. The regression tree confirmed that NYHA 
functional class III and IV worsen all dimensions of MLwHF by interacting with anxiety symptoms, which influenced 
directly or indirectly the presence of poorer total score and emotional dimension of MLwHF. Previous hospitalization in 
the emotional dimension and age younger than 60 years in general dimension were associated with anxiety and NYHA 
functional class, also worsening the QoL of HF patients.

Conclusion: HF with reduced ejection fraction was associated with poorer MLwHF. Anxiety symptoms, previous 
hospitalization and younger age were also associated with worsened MLwHF. Knowledge of these risk factors can 
therefore guide assessment and treatment of HF patients. (Arq Bras Cardiol. 2019; [online].ahead print, PP.0-0)
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Introduction
Heart failure (HF) is the leading cause of heart disease 

morbidity and mortality and is more common among 
people aged 60 or older.1 HF deeply affects the health of 
an individual, and has physical, psychological and social 
consequences. HF is a syndrome that severely impairs 
quality of life (QoL), predisposing patients to recurrent 
hospitalizations,2 and high morbidity and mortality rates, as 
observed in the Framingham’s study.3

In a study4 of 204 HF outpatients, the authors found that 
46% of the outpatients had depressive and anxiety symptoms 
at baseline. After a five-year follow-up, even after controlling 
for disease severity and other risk factors, depressive symptoms 

were still associated with outcomes such as hospitalization and 
death.5 When analyzing patients who had difficulty in taking 
medication, the authors pointed out that these patients had 
more severe HF symptoms and worse quality of life, which 
can be partially explained by the coexistence of depression 
and psychological distress such as dysphoria and anxiety.6

The association between depression, physical symptoms 
and QoL in HF patients was observed by Bekelman et al.7 in a 
cross-sectional study with 60 outpatients. It was more common 
to see patients with depression and anxiety after they suffered 
dyspnea (OR 5.28, p < 0.05), and those who exhibited 
more symptoms of depression presented more HF symptoms 
(p < 0.0001) and poorer quality of life. Another study with 
patients who had been diagnosed with HF concluded that 
depression was associated with a worse health status at the 
baseline, and was a strong predictor of hospitalization, and 
worse HF symptoms, functional status and QoL.8

Physical symptoms are affected by depression and 
anxiety, as reported in a study9 that showed that 
psychological variables could affect QoL as much as physical 
symptoms of HF. In a multiple regression analysis, physical 
symptoms, age, employment status and anxiety at baseline 
were the best QoL predictors after a three-month follow-up. 
Depression, perceived control of HF, employment status 
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and younger age were predictors of physical symptom 
status after three months. The great unanswered question 
is how these variables interact to worsen patients' QoL, and 
how much they compromise the therapeutic approach in 
the various degrees of impairment of ventricular function.

Thus, we collected sociodemographic, clinical variables, 
anxiety and depression symptoms, medications in use, 
previous hospitalization and left ventricular ejection fraction 
(LVEF) to investigate which factors are associated and interact 
to get worse quality of life of outpatients with heart failure.

Methods
This study was approved by the Ethics Committee of 

the Hospital Universitário Clementino Fraga Filho under 
the protocol number 104/2010. The patients signed a 
consent form to participate in this study, which included 
an observational, cross-sectional and descriptive series of 
consecutive cases. Patients allowed to participate had HF 
with reduced LVEF < 4010 and New York Heart Association 
(NYHA) functional class I to IV and they were aged ≥ 20 years. 
Patients with HF caused by valvular dysfunction or reversible 
causes, and patients who were unable to be interviewed 
due to psychiatric syndromes, cognitive impairment assessed 
clinically, and hearing loss were excluded. All participants 
were recruited at the HF outpatient clinic of the Cardiology 
Department of the Federal University of Rio de Janeiro from 
March 2011 to September 2012. One hundred and twenty 
patients were interviewed individually and a sample of 99 
patients of both sexes met the criteria for inclusion.

All  part icipants sociodemographic and cl inical 
questionnaires, the Brazilian version of the Minnesota Living 
with Heart Failure Questionnaire (MLwHF),11,12 and the 
Hospital Anxiety and Depression Scale (HADS).13,14

The sociodemographic questionnaire considered age, 
sex, monthly family income (dollar), education (years) 
categorized in illiterate, education 1 (<5 yrs), education 2 
(6-12 yrs), education 3 (>12 yrs), marital status (married) and 
family support. The clinical questionnaire considered NYHA 
functional class, comorbidities such as atrial fibrillation, chronic 
renal failure, diabetes mellitus and arterial hypertension; 
current use of drugs such as betablockers, spironolactone, 
angiotensin-converting-enzyme inhibitor (ACE), angiotensin 
AT1 receptor blocker (ARB), nitrate, hydralazine; previous 
hospitalization and LVEF.

The MLwHF is a structured QoL questionnaire for patients 
with HF and it has been translated and validated for the 
Brazilian population.11,12 The questions are related to how 
the patient felt during the 30 days before completing the 
questionnaire. The MLwHF is made up of 21 questions that 
address the perception of the physical (strongly correlated with 
dyspnea and fatigue), emotional (correlated with emotional 
and social aspects) and general well-being (correlated with 
financial issues, the side effects of medication and lifestyle), 
and their scores vary from 0 to 40, 0 to 25 and 0 to 40, 
respectively. A higher score reflected a worse QoL.

The HADS was developed specifically for use in medically 
ill populations. It is based on mood, depression and anhedonia 
and excludes physical symptoms such as sleep disturbance, 

fatigue and body pain, which can be confused with symptoms 
of other diseases. The HADS is made up of 14 questions, each 
with four possible answers, and consists in two subscales – 
anxiety and depression – of seven items each. The responses 
refer to how the patients felt in the last seven days, and the 
sum of each subscale varies from 0 to 21. It has been translated 
and validated in a Brazilian version, using a cutoff of ≥ 8 in 
samples of medically ill patients.13,14 For the analysis, this cutoff 
was used as an indication of depression and anxiety, which are 
referred to in this study as “depression and anxiety symptom”. 
This variable was dichotomized into “possible anxiety” (8 to 11) 
and “probable anxiety” (12 to 21), and the same for “possible 
depression” and “probable depression”.

The outcome variables were the MLwHF dimensions, 
namely, total score, physical, emotional and general welfare. 
The independent variables were the sociodemographic 
variables, clinical variables, anxiety symptoms, depression 
symptoms, current drugs, previous hospitalization and LVEF.

Statistical analysis
The continuous variables were presented as mean ± 

standard deviation (variables normally distributed); or 
median, first quartile and third quartile (non-normal variables). 
Data normality was tested using the Shapiro-Wilk normality test. 
The comparison between the NYHA I/II and NYHA III/IV groups 
was made using unpaired t-Student test, for normal continuous 
variables, Wilcoxon rank sum test, for non-normal continuous 
variables, and Exact Binomial Test, for categorical variables.

Total score, physical, and the emotional and general 
dimensions of the MLwHF were the outcome variables. 
The association of the variables described above with the 
outcomes and dimensions of QoL were evaluated using a 
parametric beta regression model and a non-parametric 
regression tree.15 Beta regression is a new model recently 
developed by the Brazilian authors Silvia Ferrari and 
Francisco Cribari, used when the outcome is a continuous 
variable that varies in the interval (0,1). The regression 
tree, apart from its predictive power and its easy visual 
interpretation, is also extremely useful to find possible 
interactions between predictive variables, including in 
situations of unexpected interactions, as in our case. Its final 
nodes result in the boxplot16,17 of the outcome variables. 
The Betareg package18 of the R software19 was used. Values of 
p < 0.05 and 0.05 < p < 0.10 were considered statistically 
significant and clinical significance, respectively.

Data of 99 patients were analyzed; two did not have 
the LVEF data, and three did not have data of monthly 
family income. The missing data were imputed considering 
the MCAR (missing completely at random) as the missing 
mechanism of these data.20 To facilitate the reading of the 
figures, the MLwHF scales were adjusted to vary from 0 to 
100 (0, 1) and the scores were inverted so the highest scores 
would be equivalent to better QoL.

Results
Table 1 describes the characteristics of the sample 

dichotomized according to the NYHA functional class. 
Lower LVEF and lower MLwHF, in all dimensions, were 
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Table1 – Characteristics of the sample dichotomized by NYHA functional class

Total NYHA = I /II NYHA = III/IV p *

Number of patients 99 (100%) 59 (59.60%) 40 (40.40%) 0.0699

Age

Average ± SD 61.05 ± 10.88 59.85 ± 10.65 62.83 ± 11.11 0.1829

Monthly family income

Median (1st Qu.; 3rd Qu.) 914.28 (594.61; 1294.61) 892.3 (594.61; 1564.10) 923.07 (602.56; 1102.56) 0.3978

Ejection Fraction

Average ± SD 35.58 ± 9.18 37.27 ± 8.7 33.1 ± 9.4 0.0258*

MLwHF Total score

Median (1st Qu.; 3rd Qu.) 27 (10.5; 47.0) 17 (5; 32.5) 45 (31.5; 55.0) < 0.0001***

MLwHF Physical

Median (1st Qu.; 3rd Qu.) 14 (3; 21) 6 (2; 17.5) 20 (15; 25) < 0.0001***

MLwHF Emotional

Median (1st Qu.; 3rd Qu.) 6 (2; 13) 3 (0.5; 10.5) 10.5 (5.75; 15.25) 0.0001***

MLwHF General

Median (1st Qu.; 3rd Qu.) 7 (3.0; 14.5) 4 (1; 8) 11 (8; 19) < 0.0001***

Male 61(100%) 38 (62.30%) 23 (37.70%) 0.0722

Schooling

Illiterate 6 (100%) 3 (50.00%) 3 (50.00%) 1.0000

Education (< 5 years) 37 (100%) 24 (64.86%) 13 (35.14%) 0.0989

Education (6-12 years) 52 (100%) 31 (59.62%) 21 (40.38%) 0.2116

Education (> 12 years) 4 (100%) 1 (25.00%) 3 (75.00%) 0.6250

Married 64 (100%) 39 (60.94%) 25 (39.06%) 0.1034

Family support 82(100%) 51 (62.20%) 31 (37.80%) 0.0352*

Employed 19 (100%) 12 (63.16%) 7 (36.84%) 0.3593

Ischemic Etiology 39(100%) 21 (53.85%) 18 (46.15%) 0.7493

Absence of atrial fibrillation 82(100%) 51 (62.20%) 31 (37.80%) 0.0352*

Absence of chronic renal failure 84(100%) 52 (61.90%) 32 (38.10%) 0.0375*

Absence of diabetes mellitus 57(100%) 38 (66.67%) 19 (33.33%) 0.0163*

Arterial hypertension 69(100%) 39 (56.52%) 30 (43.48%) 0.3356

Absence of previous hospitalization 63(100%) 44 (69.84%) 19 (30.16%) 0.0022

Probable anxiety 15(100%) 10 (66.67%) 5 (33.33%) 0.3018

Possible anxiety 35(100%) 19 (54.29%) 16 (45.71%) 0.7359

Probable depression 11(100%) 7 (63.64%) 4 (36.36%) 0.5488

Possible depression 27(100%) 15 (55.56%) 12 (44.44%) 0.7011

Current use of betablockers 96 (100%) 57 (59.38%) 39 (40.62%) 0.0822

Absence of spironolactone 38(100%) 28 (73.68%) 10 (26.32%) 0.0051**

Current use of ACE inhibitor/ARB 94(100%) 57 (60.64%) 37 (39.36%) 0.0495*

Absence Nitrate/Hydralazine 63(100%) 43 (68.25%) 20 (31.75%) 0.0052**

Absence Furosemide 25(100%) 18 (72.00%) 7 (28.00%) 0.0433*

Optimized treatment 87(100%) 50 (57.47%) 37 (42.53%) 0.1980

p < 0.001***; p < 0.01**; p < 0.05 *. * P-values were calculated using unpaired t-Student test (for normal continuous variables); Wilcoxon rank sum test (for non-normal 
continuous variables); and Exact Binomial Test (for categorical variables). MLwHF: Minnesota Living with Heart Failure; NYHA: New York Heart Association; 
ACE: Angiotensin-converting enzyme inhibitor; ARB: Angiotensine1 receptor blocker; SD: Standard deviation.
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significantly more common in NYHA III and IV. On the 
other hand, family support, absence of comorbidities such 
as diabetes mellitus, atrial fibrillation, chronic renal failure 
and the non-use of spironolactone, nitrate or furosemide 
were significantly more frequent in NYHA I and II.

Results of the beta regression analysis are shown in Table 2. 
It is noteworthy that the predictor variable NYHA functional 
class has a statistically significant association with all outcome 
variables, showing that patient’s QoL is affected in all its 
dimensions by physical symptoms of HF. Anxiety symptoms 
were also associated with all outcomes except the general 
well-being dimension. Depression symptoms were associated 
with the emotional well-being dimension, showing that 
psychological symptoms affected patients’ QoL in this sample. 
Previous hospitalization worsened the QoL of outpatients with 
HF regarding emotional and physical aspects. The current 
use of medications as betablockers, ACE and furosemide 
were associated with poor MLwHF in different dimensions. 
The general well-being dimension of MLwHF decreased 
with lower monthly family income of the patients. It is worth 
mentioning that all beta regression models showed a coefficient 
of determination R2 of about 50% (Figure 1: A-50, B-48, C-56, 
D-44), which means that the prognostic variables explain 50% 
of the variation of the outcome or dependent variables.

The regression tree, the nonparametric model, also 
evaluated the association of the set of predictor variables 
with each outcome variable (Figure 1). The results of this 
model are consonant with the beta model seen in Table 2 
and give further information about interactions between the 
independent variables. Figure 1 illustrates the negative effects 
of a worse NYHA functional class in all MLwHF dimensions. 
Anxiety symptoms contributed directly or indirectly to lower 
total score and poorer emotional well-being in MLwHF.  
The same was observed for previous hospitalization variable in 
the emotional well-being dimension, indicating an interaction 
with NYHA functional classes I and II. In the general well-being 
dimension, the NYHA classes I and II were associated with 
poorer MLwHF if patients were younger than 60 years old. 
Due to inversion of the score system, the interpretation of 
the regression trees considers that higher values, for each 
outcome variable, correspond to a better QoL. In other 
words, we could exemplify that the best quality of life was 
observed in: NYHA functional class I patients without anxiety 
symptoms (Figure 1A: total score, 14 patients, 14.1%), NYHA 
functional class I patients (Figure 1B: physical well-being 
dimension, 19 patients, 19.2%), NYHA I or II patients with 
no anxiety symptoms or previous hospitalization (Figure 1C: 
emotional well-being dimension, 27, 27.3%), and NYHA 
I or II patients older than 59 years old (Figure 1D: general 
well-being dimension, 32 patients, 32.3%). We have created a 
pseudo-coefficient of determination R2 for the regression tree 
resulting in coefficients around 30% and 40% (Figure 1 A 42% 
, B 29%, C 44%, D 29%).

Discussion
The originality of the study consists of the research methods 

applied to the research question. The regression tree is a 
nonparametric regression, useful for prediction, and to obtain 

data not only from the relevant variables, but also from the 
relevant interactions between these variables. In the usual 
regression, we can obtain the relevant variables, but we must 
define what interactions we consider relevant. In the tree of 
regression, the Data Mining (Machine Learning) algorithm verifies, 
from the existing data, which variables and which interactions 
are the most important, providing a better understanding of the 
complex relationships observed in clinical practice.

This study found an association of ventricular function 
(represented by NYHA functional class), anxiety symptoms, 
male sex, age younger than 60 years old, lower education level, 
lower monthly family income, recurrent hospitalization and 
comorbidities (such as arterial hypertension and ischemic heart 
diseases), current use of medications (such as betablockers, 
ACE and furosemide) with poorer QoL of HF outpatients.

One study21 explored the perceptions of QoL in HF patients 
to assess limitations in their daily lives caused by symptoms, 
happiness, and relationships, and pointed out that QoL 
was affected not only by negative physical, psychological, 
social, and economic status, but also by positive physical, 
psychological and social status, and behavior, although it was 
not modified by education combined with self-management 
intervention. The present study revealed the association of 
the predictor variable NYHA functional class III-IV with all 
outcome variables, and of anxiety and depression symptoms 
with two of the three outcome variables in the beta model. 
Also, our study shows that even a lower NYHA functional 
class (I-II), associated with anxiety symptoms and previous 
hospitalization, may worsen the QoL in the total score and 
emotional well-being dimension.

HF may be the most devastating chronic disease, as it affects 
people’s QoL in several dimensions. In fact, other authors have 
provided evidences that improvements in self-management 
skills may enhance outcomes of HF patients.22

The awareness of one’s own diagnosis has a profound impact 
on the patients. Mulligan et al.8 showed that, addressing patients’ 
mood and beliefs about their illness and its treatment, improved 
physical and emotional dimensions of MLwHF and promoted 
an improvement by 55% and 43% in anxiety and depression 
symptoms, respectively, assessed by HADS, in the early period 
after the diagnosis of HF. Reduced anxiety symptoms were 
associated with reduced perception of the severity of HF and of 
control due to the treatment of the disease. Reduced depression 
symptoms was attributed to the improvement of NYHA functional 
class, reduction in symptoms and perceived severity of HF, 
and increased confidence in the treatment. The present study 
confirms these findings that depression and anxiety symptoms 
contribute to a worsening of QoL related to physical symptoms 
of HF. It also confirms the fact that when HF patients are less 
symptomatic and have no anxiety symptoms and recurrent 
hospitalizations, patient’s QoL is better.

In another study,23 less social support and greater 
depressive symptoms independently predicted poorer 
QoL. Also, patient’s perspective on family functioning and 
autonomy support, along with family knowledge about HF, 
influenced psychological outcomes of depressive symptoms 
and emotional QoL of patients with HF.24 These studies 
corroborate our results, since married people with family 
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Table2 – Beta regression analysis MLwHF and predictor variables

MLwHF QoL Dimensions Predictor Variables Estimate (CI 95%) p

Total score

Education (< 5 years) 0.734 (0.101; 1.366) 0.023 *

Education (6-12 years) 0.589 (-0.033; 1.211) 0.063

Education (> 12 years) 0.755 (-0.210; 1.720) 0.125

Monthly family income 0.000 (0.000; 0.001) 0.019 *

NYHA II -0.695 (-1.162; -0.229) 0.003 **

NYHA III -1.416 (-1.904; -0.928) < 0.001 ***

NYHA IV -1.404 (-2.066; -0.742) < 0.001 ***

Arterial Hypertension 0.585 (0.239; 0.931) 0.001 ***

Previous hospitalization -0.553 (-0.898; -0.207) 0.002 **

Anxiety symptoms -0.593 (-0.997; -0.190) 0.004 **

Depression symptoms -0.402 (-0.828; 0.025) 0.065

Current Use of Betablocker 0.908 (0.064; 1.752) 0.035 *

Physical

Education (< 5 years) 1.078 (0.223; 1.934) 0.013 *

Education (6-12 years) 1.077 (0.233; 1.921) 0.012 *

Education (> 12 years) 1.369 (0.124; 2.614) 0.031 *

NYHA II -1.087 (-1.658; -0.516) < 0.001***

NYHA III -1.789 (-2.411; -1.167) < 0.001***

NYHA IV -2.439 (-3.326; -1.552) < 0.001***

Arterial Hypertension 0.755 (0.307; 1.203) 0.001 ***

Previous hospitalization -0.867 (-1.345; -0.389) < 0.001***

Anxiety symptoms -0.967 (-1.404; -0.529) < 0.001***

Current Use of Betablocker 2.018 (0.847; 3.190) 0.001 ***

Current Use of Furosemide 0.520(0.031; 1.010) 0.037 *

Emotional

Male 0.538 (0.145; 0.932) 0.007 **

Education (< 5 years) 0.725 (-0.088; 1.539) 0.080

Education (6-12 years) 0.747 (-0.042; 1.535) 0.063

Education (> 12 years) 1.135 (-0.099; 2.369) 0.071

Ischemic etiology 0.561 (0.132; 0.990) 0.010 **

NYHA II -0.229 (-0.78; 0.322) 0.416

NYHA III -1.234 (-1.818; -0.65) < 0.001 ***

NYHA IV -0.727 (-1.537; 0.083) 0.079

Previous hospitalization -0.606 (-1.059; -0.152) 0.009 **

Anxiety symptoms -1.104 (-1.614; -0.595) < 0.001***

Depression symptoms -0.879 (-1.420; -0.338) 0.001 ***

Current Use of ACE -1.424 (-2.312; -0.536) 0.002 **

General

Male -0.342 (-0.708; 0.025) 0.068

Age 0.030(0.013; 0.047) < 0.001***

Monthly family income 0.001 (0.000; 0.001) 0.001 ***

NYHA II -0.717 (-1.249; -0.184) 0.008 **

NYHA III -1.717 (-2.259; -1.176) < 0.001***

NYHA IV -1.895 (-2.627; -1.162) < 0.001***

Current Use of Betablocker 1.280(0.323; 2.237) 0.009 **

p < 0.001***; p < 0.01**; p < 0.05*. MLwHF: Minnesota Living with Heart Failure; NYHA: New York Heart Association; ACE: angiotensin-converting enzyme inhibitor.
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Figure 1 – Regression tree (A- Total Score, B- Physical Dimension, C- Emotional Dimension, D-General Dimension) illustrating that advanced NYHA (New York Heart 
Association) functional class worsened all dimensions of MLwHF (Minnesota Living with Heart Failure). Anxiety symptoms influenced directly or indirectly the presence 
of poorer total score and emotional well-being dimension of MLwHF. The same was observed for previous hospitalization in the emotional well-being dimension, 
demonstrating an interaction with functional class NYHA I and II. In the general well-being dimension, the NYHA functional classes I and II were associated with poorer 
MLwHF in patients younger than 60 years old.
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support had positive perception of HF control, and anxiety 
and depression symptoms directly and negatively affected 
HF-related physical symptoms, which, in turn, interfered with 
QoL of these patients.

A meta-analysis concluded that somatic/affective depression 
symptoms were more strongly and consistently associated with 
mortality and cardiovascular events in patients with heart disease 
compared with cognitive/affective symptoms.25 Another study26 
with 55 congestive HF patients also showed that somatic/affective 
depressive symptoms, but not cognitive depression symptoms 
and anxiety symptoms, were associated with poor health-related 
QoL and behavioral functional capacity, independent of age, 
clinical functional status and comorbidities.26 Our study disagreed 
with these results because NYHA functional class III and IV 

worsened all dimensions of MLwHF, and anxiety symptoms, 
combined with age under 60 years, influenced directly or 
indirectly the presence of poorer score.

A willing attitude toward following a low sodium diet, 
and an increased social support were significantly associated 
with higher levels of perceived control and better QoL.27  

A recent study28 pointed out that depressive symptoms exerted 
a negative effect on medication adherence related to the 
complexity of medication regimen commonly prescribed 
to HF patients. In the present study, we also observed that 
the current use of medications as betablockers, ACE and 
furosemide were associated with poor MLwHF in different 
dimensions, suggesting that it could be a barrier to reach 
medication adherence by HF patients.
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