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Abstract. Chagas disease represents an important cause of heart failure (HF) and affects health-related quality of life
(HRQoL). The study aimed to evaluate and compare the HRQoL of patients with chagasic HF and matched non-Chagas
controls to identify factors associatedwithHRQoL. A cross-sectional studywith pair-matched controlswas conducted in
Colombia. From October 2018 to December 2019, a total of 84 HF patients were screened for study subjects. Four were
excluded, resulting in 80 patients for the analysis, among whom 40 patients with Chagas were enrolled as cases and 40
gender- and age-matched non-Chagas patients as controls. The Kansas City Cardiomyopathy Questionnaire (KCCQ)
and the Minnesota Living with Heart Failure Questionnaire (MLWHFQ) were used to measure HRQoL. Demographic,
clinical, and laboratory datawere obtained fromeach subject. Health-related quality of life scoreswere significantlyworse
among the Chagas group than among the non-Chagas group in the KCCQ domains of physical functioning and symp-
tomsand in theMLWHFQscale. In themultivariate analysis, the variables associatedwith lowerHRQoLscoreswere living
alone, obesity, having less than 12 years of education, and an increase in left ventricular diameters in the systole and
diastole. Health-related quality of life in patients with chronic HF is impaired across all domains. Chagas patients showed
worse HRQoL scores than non-Chagas patients. Six variables, some potentially modifiable, were independently asso-
ciated with worse HRQoL.

INTRODUCTION

The quality of life (QoL) among patients with heart failure
(HF) is very low compared with that among healthy people of
the same age and gender, as well as with that among subjects
affected by other chronic diseases.1 People with HF experi-
ence a variety of uncomfortable signs and symptoms that
severely impact their QoL, function, and longevity, in addition
to imposing high costs on the healthcare system.2–4 However,
the mechanisms involved in this impairment of QoL are not
well understood.
Heart failure is a final stage of several cardiovascular dis-

eases; among them, Chagas disease represents an important
cause of HF in endemic countries.5 Interest in monitoring
health-related quality of life (HRQoL) among patients with HF
is growing, given the importance of being able to assess the
impact of symptoms on daily life and the effect of therapy,
aiming to minimize healthcare costs and decrease hospital
readmissions.1,6,7 The HRQoL concept is a very useful pa-
rameter to try to approximate the impact that HF can have on a
person’sdaily life. This concept refers to theaspectsof life that
greatly influence personal experience and can prevent leading
the life you want.8

Most of the studies that have evaluated the effect of cha-
gasic HF onHRQoL have been carried out in Brazil9; however,
the phenotypes of patients with chagasic HF could be differ-
ent in other regions because of the discrete unit of parasite
typing, immunological disturbances, comorbidities, and eco-
nomic and healthcare systems.Despite the high prevalence of
Chagas disease estimated in Colombia,10 to date and to the
extent that the scientific literature allows, no studies on QoL
havebeenperformed in chagasicHF inColombia. Therefore, it
is important to investigate QoL and the associated risk factors

among patients with HF so that more attention can be paid to
its management.
Knowledge of the HRQoL of Chagas patients could provide

information for health professionals on how to evaluate and
adjust the care and services offered in outpatient hospital
care. Therefore, this study aimed to evaluate and compare the
clinical characteristics and HRQoL profiles of patients with
chagasic HF and matched non-Chagas controls. The sec-
ondary objective was to identify the factors associated with
HRQoL.

METHODS

Study design and participants. A comparative cross-
sectional study matched by gender and age was conducted
betweenOctober 2018 andDecember 2019. Participants with
chronic HF were selected among patients who had been
screened for Trypanosoma cruzi (with and without Chagas
disease) and who had undergone routine follow-up at the
outpatient facility in the National Institute of Health of
Colombia.
Tobeeligible for the study, outpatientswithChagasdisease

had to have a positive T. cruzi infection confirmed by two se-
rological tests (using both ELISA and immunofluorescent an-
tibody tests), have chronic HF of ³ 12 months duration, have
New York Heart Association (NYHA) functional class IV, and
have a left ventricular ejection fraction (LVEF) £ 40%. In ad-
dition, they had to be aged 18 years or older and possess
cognitive functions and communication skills. Participants
with evidence of metastatic or recurrent cancer at the time of
the study or those with a history of hospitalization in the last
2 months were excluded, as were those who had a history of
psychiatric disorders or those with a recent myocardial in-
farction or revascularization in the last 3 months.
A comparison group was also recruited. For the participant

with Chagas disease, a patient with no Chagas history
matched for gender and age (± 3 years) was chosen for the
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comparison group. The comparison group consisted of out-
patients who had T. cruzi infection confirmed as negative, had
chronic HF of ³ 12 months, had NYHA class IV, and had an
LVEF £ 40%. In addition to the age matching, these partici-
pants had to be aged 18 years or older, with no evidence of
metastatic or recurrent cancer at the time of the study, without
a history of hospitalization (< 2 months), and without a history
of psychiatric disorders, recent myocardial infarction, or re-
vascularization (< 3 months).
Sample size determination and procedure. The sample

size calculation was based on previous works in the scientific
literature that evaluated the QoL of patients with HF. It was
estimated that a sample of 42 cases and 42 controls would be
sufficient to detect a difference of 10.2 points in theQoL score
between cases with Chagas disease and the controls, as-
suming a SD of up to 10.8 points, with a statistical power of
95% and a type I error of 1%. Non-probabilistic convenience
sampling was used to recruit participants.
Selected patients with Chagas and the comparative group

fulfilling eligibility criteria were subjected to a standardized
initial consultation conducted by trained personnel. The fol-
lowing information was collected: 1) sociodemographic data
included medical history such as age, gender, marital status,
education, household, employment, income, hospitalizations,
prescribed drugs, help with medication, implanted cardiac
devices, heart transplantation, smoking status, and comor-
bidities. Patients were categorized as current smokers if they
had smoked > 100 cigarettes in their lifetime and still smoked
every day or some of the days.
Comorbidities were scored with the Charlson Comorbidity

Index. 2) Clinical features included systolic blood pressure,
diastolic blood pressure, heart rate, respiratory rest, waist
circumference, hemoglobin level, weight, height, and body
mass index (BMI). 3) Functional classification was assessed
using the NYHA classification, from class I (no symptoms and
no limitation in ordinary physical activity) to class IV (inability in
physical activities with symptoms even while at rest). 4) As-
sessment of QoL was performed using two HRQoL assess-
ment tools: theMinnesotaLivingwithHeartFailureQuestionnaire
(MLWHFQ) and the Kansas City Cardiomyopathy Questionnaire
(KCCQ).
Data collection and quality assurance. Health-related

quality of life reflects the impact of the disease and its con-
current symptoms on the physical, psychological, social, and
functional status perceived by the individual.11 In assessing
the HRQoL, the patients were instructed to answer the
MLWHFQ and the KCCQ independently with minimal assis-
tance from the investigators.
The MLWHFQ is a self-administered disease-specific

questionnaire that measures the impact of symptoms and
signs relevant to HF and its treatment on living as the person
wanted to over the previous 30 days. The questionnaire in-
cludes three subscales: physical, emotional, and total HRQoL.
The MLWHFQ is a 21-item instrument that uses a 6-point
Likert-type scale ranging from0 (none) to 5 (verymuch). A total
score is obtained by summing the scores from individual
questions (range 0–105), with higher scores indicating lower
HRQoL.12,13

The KCCQ is a disease-specific health status instrument
composed of 23 items. This self-administered questionnaire
quantifies the domains of physical limitation, symptoms (fre-
quency, severity, and recent change over time), self-efficacy,

social limitation, and QoL limitation due to HF. Two summary
scores, namely, a clinical summary score andoverall summary
score, can be calculated. Scores range from 0 to 100. A higher
score is representative of a better health status.14

Data processing and analysis. The data collected through
the questionnaires were recorded in Microsoft Access. To
properly match Chagas and non-Chagas groups, a matched-
pair analysis was performed. Each patient with Chagas was
matched with a patient without Chagas.
Initially, the main sociodemographic and clinical charac-

teristics for both the Chagas and non-Chagas groups were
described. Continuous baseline characteristics were sum-
marized using the mean ± SD or median (interquartile range)
depending on the normality of the distribution of the variable.
Categorical characteristics were summarized using frequen-
cies and percentages. Normal data distribution testing was
conducted using the Shapiro–Wilk test. A paired t-test or the
Wilcoxon signed-rank test (depending on the data distribu-
tion) was used to determine the significance of the difference
of means between the two groups.
Bivariate and multivariate analyses using conditional lo-

gistic regression models were carried out to assess in-
dependent predictors of HRQoL domains. Total and domain
scores were categorized based on the score on each ques-
tionnaire: poor HRQoL was indicated by anMLWHFQ score >
45 and a KCCQ score < 45, and moderate/good HRQoL was
indicated by an MLWHFQ score £ 45 and a KCCQ score ³ 45.
To avoid unstable estimates, variables with aP-value £ 0.10 in
the univariate analysis were candidates for the final regression
model. Crude and adjusted odds ratios (ORs) and their 95%
CIs were estimated for each covariate. In all the analyses, a P-
value less than 0.05 was used to indicate the presence of a
significant association between HRQoL domains and cova-
riates. Kansas City Cardiomyopathy Questionnaire domain
scores were described using a radar graph. Statistical analy-
ses were performed with the statistical package STATA 14
version (Stata Corp, College Station, TX).
Ethics. The study was conducted in accordance with the

ethical principles of the Declaration of Helsinki and the
Colombian guidelines for research with human participants.
Written informed consent was obtained from all participants
before enrollment in the study. The Research Ethics and
Methodology Committee of the National Institute of Health,
Colombia, approved this study under registration number
CEMIN 29-2016.

RESULTS

Sociodemographic and clinical characteristics. Initially,
84 age-matched and gender-matched patients with HF were
recruited, including 42 patients with Chagas disease and 42
patients without Chagas disease. Two patients in the Chagas
groupwere excludedbecause they had a history of receiving a
heart transplant. Because of this, their respective controls
were also excluded. Finally, 80 patients (40 with Chagas and
40 controls) were included for further analysis. Fifty patients
were men (62.5%), the ages of patients ranged from 59 to 71
years, and the mean age was 62.9 ± 2.5 years.
The ages of patients with HF and Chagas disease in this

study ranged from 59 to 70 years (mean age: 62.4 years ± 2.6),
whereas the ages of patients in the comparison group ranged
from61 to 71 years (mean age: 63.3 years ± 2.4). Comparisons
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TABLE 1
Baseline characteristics in outpatients with chagasic heart failure compared with those with non-Chagas cardiomyopathy in Colombia

Characteristic Patients with Chagas (N = 40) Patients without Chagas (N = 40) P-value

Demographic and medical history
Age (years), mean ± SD 62.4 ± 2.6 63.3 ± 2.4 0.110
Gender, male, n (%) 25 (62.5) 25 (62.5) 1.000
Marital status, married/stable

relationship, n (%)
29 (72.5) 22 (55.0) 0.104

Education (years) > 12, n (%) 15 (37.5) 25 (62.5) 0.025
Monthly income (USD), mean ± SD 216 ± 22.4 257 ± 33.2 < 0.001
Work status, n (% with no paid job) 30 (75.0) 22 (55.0) 0.061
Hospitalizations during the last 12

months, mean ± SD
2.6 ± 0.8 2.4 ± 0.7 0.285

Number of prescribed drugs taken
daily, mean ± SD

6.7 ± 0.8 7.6 ± 0.9 < 0.001

Help with medication, n (%) 25 (62.5) 20 (50.0) 0.260
Received antiparasitic drug (nifurtimox/

benznidazole), n (%)
13 (32.5) 0 (0) < 0.001

Prior myocardial infarction, n (%) 18 (45.0) 10 (25.0) 0.061
Peripheral arterial disease, n (%) 9 (22.5) 6 (15.0) 0.390
Previous stroke, n (%) 7 (17.5) 5 (12.5) 0.774
Hypertension, n (%) 27 (67.5) 33 (82.5) 0.121
Diabetes mellitus, n (%) 18 (45.0) 24 (60.0) 0.179
Dyslipidemia, n (%) 17 (42.5) 20 (50.0) 0.501
Chronic respiratory disease, n (%) 10 (25.0) 12 (30.0) 0.617
Atrial fibrillation, n (%) 15 (37.5) 6 (15.0) 0.022
Current smokers, n (%) 9 (22.5) 7 (17.5) 0.572
Implantable cardioverter-defibrillator,n (%) 8 (20.0) 1 (2.5) 0.029
Pacemaker, n (%) 12 (30.0) 3 (7.5) 0.020

Clinical and supplementary tests
Positive serology for Trypanosoma

cruzi, n (%)
40 (100) 0 (0) < 0.001

Charlson Comorbidity Index, mean ± SD 6.7 ± 2.2 7.0 ± 1.9 0.599
Body mass index (kg/m2), mean ± SD 27.4 ± 2.7 28.3 ± 2.4 0.141
Waist (cm), mean ± SD 81.4 ± 4.0 82.3 ± 4.7 0.378
Systolicbloodpressure(mmHg),mean±SD 105.3 ± 4.8 112.5 ± 8.6 < 0.001
Diastolic blood pressure (mm Hg),

mean ± SD
70.9 ± 6.1 75.3 ± 3.6 < 0.001

Heart rate (beats/min), mean ± SD 65.1 ± 2.9 73.9 ± 1.5 < 0.001
Respiratory rate (breaths/min), mean ±SD 23.2 ± 2.3 22.3 ± 2.3 0.004
Hemoglobin (g/dL), mean ± SD 11.6 ± 0.9 12.7 ± 0.9 < 0.001

Doppler echocardiogram
Left ventricular ejection fraction (%),

mean ± SD
23.6 ± 1.4 24.4 ± 1.9 0.037

Left ventricular end-diastolic diameter
(mm), mean ± SD

71.5 ± 0.6 65.6 ± 0.8 < 0.001

Left ventricular end-systolic diameter
(mm), mean ± SD

62.5 ± 0.6 55.7 ± 0.7 < 0.001

Left ventricular end-diastolic volume
(mL), mean ± SD

213.3 ± 14.0 204.2 ± 18.6 0.015

Left ventricular end-systolic volume
(mL), mean ± SD

175.9 ± 19.7 168.7 ± 10.7 0.044

E/e ratio, mean ± SD 21.1 ± 2.5 20.2 ± 1.6 0.056
Apical left ventricular aneurysm, n (%) 7 (17.5) 0 0.012

Electrocardiogram/24-hour Holter monitoring
Right bundle branch block, n (%) 19 (47.5) 3 (7.5) < 0.001
Left bundle branch block, n (%) 5 (12.5) 12 (30.0) 0.056
Left anterior fascicular block, n (%) 16 (40.0) 7 (17.5) 0.026
Ventricular extrasystoles, n (%) 17 (42.5) 6 (15.0) < 0.001
First-degree atrioventricular block, n (%) 7 (17.5) 4 (10.0) 0.330
Q waves, n (%) 9 (22.5) 4 (10.0) 0.225
QRS duration (millisecond), mean ± SD 164.7 ± 7.8 150.1 ± 6.9 < 0.001

Chest X-ray findings, n (%)
Cardiomegaly 31 (77.5) 20 (50.0) 0.011
Cephalization 25 (62.5) 13 (32.5) < 0.001
Alveolar edema 10 (25.0) 7 (17.5) 0.412
Pleural effusion 6 (15.0) 4 (10.0) 0.737

Baseline treatment, n (%)
ACE inhibitors or ARB 30 (75.0) 34 (85.0) 0.264
β-Blockers 19 (45.2) 22 (55.0) 0.502
Aldosterone antagonists 24 (60.0) 26 (65.0) 0.644
Nitrates 11 (27.5) 14 (35.0) 0.469

(continued)
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between the two groups showed significant differences in the
educational level (P = 0.025) and monthly income level (P <
0.001), whichwere higher in the comparison group. Additional
sociodemographic and clinical variables are presented and
compared in Table 1.
Comparison of HRQoL scores between Chagas and

non-Chagas. In total, 80 patients completed the two ques-
tionnaires. Minnesota Living with Heart Failure Questionnaire
and KCCQ scores of the Chagas and non-Chagas subjects
are displayed in Table 2. In both questionnaires, the results
showedawide variation in thescoresobtained, andsignificant
differences between the two groups for the overall summary
score and in dimensions were observed; patients in the Cha-
gas group showed worse scores than patients without Cha-
gas disease (all values of P < 0.05).
Regarding the MLWHFQ, patients with Chagas disease

showed higher scores than patients without a history of
Chagas (all values of P < 0.05). The mean (SD) total score
on the MLWHFQ was 49.3 (23.2) in the non-Chagas group,
whereas in the Chagas group, the mean (SD) was 58.1
(16.1). In both groups, patients showed that the physical
dimension had a greater impact on daily life than the
emotional dimension. In the Chagas group, the mean
scores on the physical and emotional components were
26.6 ± 8.9 and 9.4 ± 2.2, respectively. By contrast, in the
non-Chagas group, the score for the physical component
was 23.6 ± 11.4, and the emotional component score was
8.2 ± 3.0.
Of the six dimensions measured with the KCCQ, the

worst values for HRQoL were evident in the dimensions of
total symptoms, physical limitation, and QoL. In addition,
the best values for the HRQoL were in the dimensions of
self-efficacy.
According to the KCCQ, among the two groups, the lowest

mean HRQoL score for the group with Chagas disease was
found in the domain of total symptoms (mean 38.6 ± 17.8), and
the lowest mean HRQoL score for the non-Chagas group was
found in the domain of physical limitation (mean 45.9 ± 19.2).
By contrast, the highest mean HRQoL scores for both groups
were observed in the self-efficacy domain (mean 56.7 ± 20.3
versus 63.4 ± 19.7). The mean clinical summary scores were
41.5 ± 11.8 and 48.7 ± 19.4 for patientswithChagas and those
without Chagas, respectively.
Comparing KCCQ scores between groups, Chagas pa-

tients reported significantly lower scores in the physical
limitation (P = 0.002), total symptoms (P < 0.001), social
limitation (P < 0.001), self-efficacy (P = 0.019), and QoL (P =
0.003) domains than patients without a history of Chagas
disease (Figure 1).
Predictors of HRQoL. The univariate analysis showed

important associations among living alone, obesity (BMI ³ 30),

having an education of less than 12 years, smoking, dysli-
pidemia, having a pacemaker, having right bundle branch
block, having q waves, having diabetes, having obstructive
pulmonary disease, having pulmonary edema, the number
of medications, and the increase in left ventricular diame-
ters in the systole and diastole with low HRQoL (overall and
by domain scores lower in the KCCQ and higher in the
MLWHFQ).
The multivariate analysis showed a significant association

between obesity and the perception of low HRQoL in both
instruments, KCCQ and MLWHFQ. By contrast, living alone
was significantly associatedwith lowHRQoL in theMLWHFQ
and with the KCCQ overall summary measure. Likewise, the
increase in the diameter of the left ventricle in the systole was
significantly associated with low HRQoL in theMLWHFQ and
in the KCCQ clinical summary measure. On the other hand,
the level of education and the history of diabetes were only
associated with low HRQoL in the MLWHFQ. In turn, the in-
crease in the diameter of the left ventricle in the diastole was
associated with the low HRQoL reported in the KCCQ clinical
summary measure (see Table 3).

DISCUSSION

In the present study, chronic HF andHRQoL in patientswith
Chagas disease were compared with subjects of the same
gender, similar age, and with no history of Chagas disease.
This is the first study to assess HRQoL in a sample of outpa-
tients with Chagas disease and chronic HF that uses a
matching pair design to reduce possible selection bias by
controlling for two well-known confounders. The self-efficacy
domain was found to have the best score, whereas the
physical functioning and disease symptom domains had the
worst scores. The variables independently associated with a
low HRQoL were living alone, obesity, having less than 12
years of education, and the increase in left ventricular diam-
eters in the systole and diastole.
In this study, two specific instruments were used to

measure the HRQoL of HF, and the results show that, on
average, subjects with chronic HF in both groups experi-
ence very important changes in their QoL, and the level of
HRQoL is similar or even worse than that seen in cancer
patients.15–17 The mean scores in most areas of the KCCQ
in the present study were significantly lower in the group of
Chagas patients than in the age- and gender-matched
controls without Chagas disease. These results show not
only the high level of impairment of the HRQoL among pa-
tients with HFwho are seen daily in clinical practice but also
the differences between the populations included in clinical
trials and those treated on an outpatient basis in the context
of primary care.11,18

TABLE 1
Continued

Characteristic Patients with Chagas (N = 40) Patients without Chagas (N = 40) P-value

Digoxin 21 (52.5) 23 (57.5) 0.653
Loop diuretics 37 (92.5) 39 (97.5) 0.305
Antiplatelet 19 (47.5) 22 (55.0) 0.502
Anticoagulants 16 (40.0) 18 (45.0) 0.651
QRSduration = the time interval from the onset to the end of the QRS complex; ACE = angiotensin-converting enzyme; ARB= angiotensin receptor blocker. E/e =mitral inflow E velocity to tissue

Doppler e ratio.
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Previous studies have observed that the dimensions that
assess the physical condition and the symptoms of the dis-
ease had the worst scores.19–22 This suggests that the phys-
ical limitations and symptoms related to HF determine the
HRQoL of these patients. To date, there are no published
studies that have used KCCQ in patients with HF and Chagas
disease. However, this instrument has been widely used in
patients with HF, and the results of the present study are
consistentwith those that have reported greater impairment of
HRQoL in patients with HF than the general population and
patients with other chronic diseases.11,14,23

By contrast, theMLWHFQhasbeenusedmore frequently in
research on Chagas disease and HRQoL.22,24–26 In the pre-
sent study, the Chagas group presented significantly worse
mean MLWHFQ scores than controls without Chagas. These
findings are consistent with those reported by previous

studies that indicate that HRQoL is worse in patients with
Chagas disease than in healthy controls when evaluated with
this questionnaire21; this difference is more marked when
patients with Chagas disease have established dilated heart
disease.26 Other research showed that patient-centered care
with Chagas disease and HF increases adherence to treat-
ment, which improves the QoL.27 However, an important dif-
ference of the present study with those mentioned previously
is that all the participants had chronic HF, in which it is more
important to assess HRQoL.
Of the identified risk factors, only high body weight is con-

sidered modifiable. These results support an inverse re-
lationship between obesity and HRQoL, which has also been
documented by previous studies.28 Although the impacts of
obesity have often only been measured with respect to mor-
bidity and mortality, the negative effects of obesity on

TABLE 2
Comparison of mean QoL scores in outpatients with chagasic heart failure and matched non-Chagas cardiomyopathy in Colombia

Scale/domain Patients with Chagas (N = 40) Patients without Chagas (N = 40) P-value

Minnesota Living with Heart Failure
Questionnaire

58.1 ± 16.1 49.3 ± 23.2 < 0.001

Physical 26.6 ± 8.9 23.6 ± 11.4 0.002
Emotional 9.4 ± 2.2 8.2 ± 3.0 0.022
Social 22.5 ± 8.1 17.4 ± 12.1 < 0.001

Kansas City Cardiomyopathy Questionnaire
Physical limitation 40.8 ± 12.7 45.9 ± 19.2 0.002
Symptom score 38.6 ± 17.8 46.6 ± 21.6 < 0.001
Social limitation 42.5 ± 10.6 52.2 ± 21.8 < 0.001
Self-efficacy 56.7 ± 20.3 63.4 ± 19.7 0.019
QoL 43.4 ± 15.4 49.3 ± 21.9 0.003
Overall summary 39.6 ± 13.5 45.5 ± 18.1 0.002
Clinical summary 41.5 ± 11.8 48.7 ± 19.4 < 0.001
QoL = quality of life.

FIGURE 1. Mean scores of quality of life (QoL) for the domains of the KansasCity Cardiomyopathy Questionnaire in the Chagas and non-Chagas
groups.
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physical, emotional, and social functionality have recently
been shown to impair HRQoL. Therefore, interventions aimed
at proper weight management could improve the already low
HRQoL of patients with HF. Despite the apparent paradox of
obesity in patients with HF, efforts to prevent and intervene in
obesity must continue.29

A history of comorbid diabetesmellituswas associatedwith
decreasedHRQoL, and this comorbidity is present in up tohalf
of all patients with chronic HF. The physiological conse-
quences of diabetes are mainly based on glycemic dysregu-
lation and include mitochondrial dysfunction, microvascular
disease, and oxidative stress. These complications make di-
abetic peoplemore likely topresent other health problems that
significantly reduce their QoL.30

Similar to previous studies,21 this work has shown that single/
divorced/widowedpatientshadasignificantly lowerQoLonboth
questionnaires than their married counterparts. It is believed that
the mechanism by which marital status affects QoL is through
support in activities of daily living and in the implementation
of behavioral changes that promote autonomy and increase
adaptability to the disease, leading to better clinical outcomes.31

Heart failure patientswho live alone aremore vulnerable to social
isolation, which in turn leads to poor self-care behaviors.
The relationship between years of education and HRQoL

observed in this study indicates that educational disparities
are important for facing adversities in different domains of the
patient’s HRQoL during HF. These results coincide with those
reported in other studies that have shown that low educational
level is associated with poor health education, lack of knowl-
edge about HF, and its risk factors.21,32 Furthermore, they

found that many patients lacked a clear understanding of
self-care. These results confirm the importance of designing
educational interventions that overcome barriers to learning.
Interestingly, in this study, a significant association was

observed between the increase in the diameters of the left
ventricle in the systole anddiastole and thedeterioration of the
HRQoL. However, the E/e ratio was not correlated with
worsening of QoL. This could be because of the variability of
the indexes and the small sample size in the study. It is pos-
sible that if the sample size were larger, then this index was
correlated with the QoL. These results coincide with those
reported inBrazil.33Bycontrast, other investigations that used
the MLWHFQ found no association between the parameters
of the echocardiogram and the deterioration of the HRQoL.34

The reasons for this unfavorable pattern in terms of HRQoL
deterioration in the Chagas group are not fully understood.35

Despite having a similar clinical presentation, some aspects
related to inflammatory activity, fibrosis, and arrhythmogenic
potential that predominate in heart disease of chagasic origin
compared with ischemic and nonischemic cardiomyopathy
could explain the impaired HRQoL and the findings of the
present study.36

A critical situation amongChagas patients is that deworming
drugs are not effective in this phase of the disease. In a recent
investigation, it was shown that benznidazole therapy does not
have a favorable effect on chagasic heart disease.37 In the
present study, few patients withChagas had the opportunity to
receive any antiparasitic drug (nifurtimox or benznidazole), and
thosewho received it had adverse events,which are frequent in
both drugs.38,39

TABLE 3
Results of the multivariate regression analysis to assess the influence of the clinical and sociodemographic variables on the domains of the KCCQ
and MLWHFQ scales

Covariate

Multivariate analysis

MLWHFQ KCCQ clinical summary KCCQ overall summary

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

Weight (body mass index) (kg/m2)
< 30 Ref – – Ref – – Ref – –

³ 30 4.4 1.1–23.2 0.048 6.1 1.1–29.4 0.035 5.9 1.2–28.4 0.025
Increase in left ventricular end-systolic diameter
No Ref – – Ref – – – – –

Yes 3.1 1.1–14.3 0.049 3.9 1.1–17.5 0.036 – – –

Marital status
Married/cohabitating Ref – – – – – Ref – –

Single/separated/divorced/widowed 3.2 1.1–15.6 0.041 – – – 4.1 1.2–17.5 0.021
Education (years)
³ 12 Ref – – – – – – – –

< 12 3.0 1.1–18.1 0.048 – – – – – –

Diabetes mellitus
No Ref – – – – – – – –

Yes 3.5 1.1–17.4 0.033 – – – – – –

Increase in left ventricular end-diastolic diameter
No – – – Ref – – – – –

Yes – – – 3.9 1.1–19.3 0.047 – – –

E/e ratio – – – – – – – – –

Smoking – – – – – – – – –

Dyslipidemia – – – – – – – – –

Pacemaker – – – – – – – – –

Right bundle branch block – – – – – – – – –

Q wave – – – – – – – –

Obstructive pulmonary disease – – – – – – – – –

Pulmonary edema – – – – – – – – –

Number of drugs – – – – – – – – –

E/e =mitral inflow E velocity to tissue Doppler e ratio; KCCQ=KansasCity CardiomyopathyQuestionnaire;MLWHFQ=Minnesota Livingwith Heart Failure Questionnaire; OR = odds ratio; Ref =
reference variable. Bold values are statistically significant results at P < 0.005.
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An important finding is that less than half of Chagas patients
were using beta-blockers. Previous studies in HF patients of
various etiologies have confirmed the long-term beneficial ef-
fect of these drugs, producing an improvement in functional
class, cardiac function, morbidity, and QoL.40 Conversely, a
high proportion of patients receiving angiotensin-converting
enzyme inhibitorswereobserved,despite their beneficial effect
on mortality, which may not lead to a significant improvement
in QoL.40

The present study is limited in several ways. First, it has the
limitations of any cross-sectional evaluation because it does not
provide information on the longitudinal changes of the variable
anddoesnot allowconclusions tobedrawn regarding thecausal
directions. Second, the participants in the present studymay not
be representative of all people with HF, and the included pop-
ulation represents a subgroup of patients with HF and systolic
dysfunction,which is routinelyevaluated in theoutpatient setting.
Thus, it is not possible to determinewhether the results obtained
can be extrapolated to other types of HF patient populations,
such as thosewith a preserved ejection fraction or thosewho do
not follow controls in hospital outpatient consultations. Third, a
substantial proportionof patients in eachgrouphadahistory of a
previousmyocardial infarction, a condition that could lead to HF
instead of Chagas disease. By contrast, one of the greatest
strengths was having implemented a pairing of two possible
confounding factors. Another strength was using two disease-
specific standardized instruments, which are internationally ac-
ceptable. Furthermore, the response rate of the questionnaires
was 100%.
In conclusion, the present study quantifies the dimensions of

HRQoL and identifies six characteristics, some potentially
modifiable, that are independently associated with poorer QoL
in patients with chronic HF in a situation of clinical stability and
recruited on an outpatient basis. It shows that, on average, the
HRQoL of patients with chronic HF presents a significant de-
terioration, which mainly affects the physical and symptomatic
dimensions. It also shows thatwhencomparing theChagasand
non-Chagasmatched groups, theHRQoL, asmeasured by two
specific questionnaires, is considerably impaired in the Chagas
group. It is essential to consider the factors that affect the QoL
and make periodic measurements of the QoL to identify the
specific dimensions that require more attention.
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Colombia, Bogotá, D.C., Colombia, and Hospital Universitario Nacional
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