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Abstract

OBJECTIVES To evaluate the quality of life (QoL) of patients with Chagas disease (CD) and the

association between QoL domains and several clinical, socioeconomic and lifestyle characteristics of

this population.

METHODS Cross-sectional observational study conducted from March 2014 to March 2017 including
a total of 361 outpatients followed at Evandro Chagas National Institute of Infectious Disease,
Brazil. QoL was assessed using the Portuguese shorter version of the original WHO Quality of Life
questionnaire (WHOQOL-BREF). Information about clinical CD presentation, presence of
comorbidities, functional class, previous benznidazole treatment, socioeconomic profile and lifestyle

was also obtained.

RESULTS Environment and physical domains presented the worst QoL scores, while the social
relationship domain presented the highest score. Multivariate regression analysis demonstrated that
variables independently associated with QoL were functional class, sex, clinical presentation of CD,
sleep duration, schooling, physical activity level, smoking, income per capita and residents by

domicile.

coNcLUSIONS The low socioeconomic status and the physical limitations imposed by the disease
presented an important impact on the QoL reduction among CD patients, especially on environment
and physical domains. Strategies to improve QoL among CD patients should be tailored and consider
many different variables to maximise improvements not only of patients’ physical but also of their

mental health.
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Introduction

Chagas disease (CD) is an important infectious disease
caused by a protozoan, Trypanosoma cruzi, which affects
approximately 6 million people worldwide, mainly in
Latin America [1]. However, the prevalence of CD has
increased in non-endemic regions, such as the United
States, Europe and Oceania, primarily due to migratory
movements and the possibility of non-vectorial
transmission [2].

The chronic phase of CD is characterised by a wide
variety of symptoms ranging from the absence of specific
clinical alterations despite positive serology (chronic
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indeterminate presentation) to the presence of cardiac
and/or digestive disturbances (cardiac and digestive pre-
sentation respectively). These symptoms, in addition to
ageing, poor sociocultural conditions, the stigma of the
disease and the urbanisation of recent years may influ-
ence the quality of life (QoL) of these individuals [3-5].
WHO defines QoL as “an individual’s perception of
their position in life in the context of culture and value
systems in which they live and in relation to their per-
sonal goals, expectations, standards and concerns™ [6].
Therefore, the concept of QoL is multidimensional and
should include indicators of the patient’s perception
about the effects of disease and treatment in the physical,
emotional and social domains [7]. Moreover, the survival
of many more patients suffering from chronic diseases,
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mainly due to improvements in their treatment, has trans-
formed the QoL into a therapeutic target [7, 8]. How-
ever, studies examining QoL among patients with Chagas
disease and its associated factors are scarce [4, 9].

Thus, the aim of the present study was to evaluate
QoL of patients with CD and the association between
QoL domains and several clinical, socioeconomic and
lifestyle characteristics of this population.

Methods
Study design

This was an observational cross-sectional study con-
ducted from March 2014 to March 2017. The study sam-
ple comprised outpatients followed at Evandro Chagas
National Institute of Infectious Disease, a national refer-
ence centre for treatment and research in infectious and
tropical diseases in Brazil. The study comprised two vis-
its: the first one to recruit and include patients and to fill
in questionnaires; and the second for clinical evaluation,
cardiovascular exams and Chagas disease classification.
Patients included were of both sexes, older than
18 years and had a confirmed diagnosis of CD by two
simultaneously positive serological tests (enzyme-linked
immunosorbent assay and indirect immunofluorescence).
Patients with any of the following conditions were
excluded from the study: pregnancy, systemic diseases
such as autoimmune disorders, cancer, other infectious
diseases such as AIDS, chronic use of anti-inflammatory
or corticosteroids, heart diseases with non-Chagas aetiol-
ogy and severe cognitive impairments that precluded
proper completion of the questionnaires.

Ethical considerations

All participants received information about the goals and
procedures of the study and voluntarily agreed to partici-
pate by means of signing an informed consent form. The
study was performed in accordance to the resolution 466/
2012 of the Brazilian National Council of Health and
was approved by the Institutional Ethics Committee of
the Evandro Chagas National Institute of Infectious Dis-
ease (CAAE: 58273916.0.000.5262).

Sample size

The estimated sample size was based on the mean values
obtained by Ozaki et al. [3] for each QoL domain (physi-
cal, psychological, social relationships and environment)
in patients with CD. Using an estimated accuracy of 5%,
assuming an o = 0.05 and f = 0.10, and increasing the
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sample size by 20% in order to account for losses and
refusals, a total of 300 patients was needed to be
included in the study.

Measurements

Information was collected on individual assessment sheets
filled out by interviewers previously trained to perform all
procedures of the study: completing the questionnaires and
taking anthropometric and blood pressure measurements.

Quality of life

QoL assessment was performed using the validated Por-
tuguese shorter version of the original WHO Quality of
Life questionnaire (WHOQOL-BREF) [6, 10], a generic
instrument composed of a 26-item questionnaire, of
which two items relate to general QoL (overall domain)
and 24 cover four QoL-related domains (physical, psy-
chological, social relationships and environment). Each
domain is assessed by question scores from 1 (none) to 5
(very much) and the mean scores show the individual’s
perception of each domain, where a higher score indi-
cates a more positive perception.

Clinical presentation of CD

Classification of the clinical presentation of CD (indeter-
minate, cardiac, digestive and cardiodigestive) and the
stage of cardiac presentation were performed by medical
evaluation using clinical, electrocardiographic, echocar-
diographic and digestive examination data following the
criteria of the Brazilian Consensus on Chagas Disease
[11]. To facilitate data analysis and following a clinical
rationale, patients were classified into indeterminate, car-
diac without heart failure, cardiac with heart failure,
digestive, cardiodigestive without heart failure and car-
diodigestive with heart failure groups.

Comorbidities

Information about comorbidities (hypertension, diabetes
and dyslipidaemia) was obtained from medical records,
anthropometric measures and interviews. Obesity was diag-
nosed based on body mass index (BMI), calculated as the
ratio of weight (kg) to height squared (m?), above 30 kg/m?.

Socioeconomic profile

Data regarding age, sex, schooling, race, residents by
domicile and income per capita were obtained by means
of interviews. Age was categorised in <60 years old and
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60 years or older. Schooling was categorised based on
the number of years of formal study into <9 years, 9 to
12 years and >12 years. Race was self-reported and clas-
sified as white, black, mulatto and others. The income
per capita was obtained by dividing the familiar income
(sum of the income of each resident in the domicile
divided by the number of residents) [12].

Lifestyle

Patients were asked about smoking, alcohol consumption,
physical activity level and sleep duration. Smoking was
as current (regular use of tobacco, regardless of how
long), former (past occasional use of tobacco for at least
3 months or daily use for a period of at least 1 month)
or non-smoker (currently does not use any tobacco pro-
duct that emits smoke, even occasionally, even if have
experienced) [13]. Alcohol consumption was categorised
as none (never ingested alcohol during life), former (did
not consume any amount of alcohol in the last 30 days,
having ingested in the past) or current (consumed any
amount of alcohol in the last 30 days).

Physical activity level was determined using the Inter-
national Physical Activity Questionnaire-Short Form
(IPAQ-SF), previously adapted and validated for use in
the Brazilian population [14]. IPAQ is composed of eight
questions about the duration and frequency of participa-
tion in vigorous, moderate, walking and sedentary activi-
ties in the last 7 days, allowing individuals to be
classified into three different categories: high, moderate
and low physical activity level.

Sleep duration was determined as a continuous variable
by direct question and further categorised into three
groups (<7 h, 7 to 9 h, and >9 h) as determined in the
literature [15].

Functional class

Patients were classified according to the criteria estab-
lished by the New York Heart Association (NYHA) for
functional class evaluation: I — Absence of symptoms
(dyspnoea) during daily activities — the limitation for
efforts is similar to that expected for normal individuals;
II — symptoms triggered by daily activities; III — Symp-
toms triggered by activities less intense than daily or
small efforts; IV— symptoms at rest [16].

Benznidazole treatment

Information about previous use of benznidazole, the most
common trypanocidal drug used for the treatment of CD,
was obtained from medical records [11].

© 2018 John Wiley & Sons Ltd

Data analysis

Descriptive analysis consisted of mean and standard devi-
ation for continuous and percentage and number of
observations for categorical variables. The association
between variables was determined by univariate linear
regression models using each QoL domain (physical, psy-
chological, social relationships, environment and overall
QoL) as the dependent variable, and clinical presentation
of CD, comorbidities (hypertension, diabetes, dyslipi-
daemia and obesity), socioeconomic profile information
(age, sex, schooling, race, residents by domicile, and
income per capita), life style information (smoking, alco-
hol consumption, physical activity level and sleep dura-
tion), functional class, and benznidazole treatment as
independent variables. A generalised linear model with
gamma distribution and log link function that accounts
for skewed and heteroscedastic residuals distribution was
used to determine the variables independently associated
with each QoL domain. All variables with P < 0.20 in
the univariate model were included in the full model and
only those with P < 0.05 were maintained in the final
model.

The Research Electronic Data Capture (REDCap) web
application was used for data management and the data
analysis was conducted using Stata 13.0 software. Statis-
tical significance was set at P < 0.05 for all analyses.

Results

Of 397 patients included in the study, 28 were excluded
and 8 patients did not return for the second visit (Fig-
ure 1). The final studied population consisted of 361
individuals (mean age 60.7 £+ 10.8 years) whose

| 397 patients selected

36 patients excluded
-6 with other infectious diseases
-3 with autoimmune diseases

-6 with cancer

-8 with cardiopathies from other etiologies

-5 in chronic use of anti-inflammatories or
corticosteroids

- 8 withdrawals

361 patients included in the analysis

Figure | Study flow chart.
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characteristics are presented in Table 1 (overall and strat-
ified by CD clinical presentation). Most were women,
aged 60 years or older, educated for<9 years, self-
reported as mulatto and were classified as NYHA func-
tional class I. The most prevalent CD clinical presenta-
tion was cardiac, followed by indeterminate and
cardiodigestive (Table 1). Prevalence of comorbidities
was 67% for hypertension, 22% for diabetes mellitus
and 54% for dyslipidaemia.

The domains that presented the worst QoL scores were
environment and physical domains and the domain that
presented the higher score was social relationships. Inter-
mediate values were achieved in the psychological and
overall domains (Table 1).

Univariate analysis demonstrated an important associa-
tion between female sex, schooling, race, clinical presen-
tation of CD, obesity, smoking, alcohol consumption,
physical activity level, functional class, income per capita
and sleep duration with physical domain. Age, sex,
schooling, race, clinical presentation of CD, hypertension,
obesity, alcohol consumption, physical activity level,
functional class, residents by domicile, income per capita
and sleep duration were associated with the psychological
domain. The variables schooling, smoking, alcohol con-
sumption, physical activity level, functional class, resi-
dents by domicile and clinical presentation of CD showed
association with social relationship domain. Sex, school-
ing, race, clinical presentation of CD, smoking, physical
activity level, functional class, residents by domicile,
income per capita and sleep duration were associated
with the environment domain. The variables that showed
association with the overall quality of life domain in the
univariate analysis were sex, schooling, clinical

Table 2 Multivariate regression using physical health domain as
dependent variable

Variable B CI 95% P-value
Sex (female) -0.1 —0.1 to —0.03 <0.001
Schooling

9-12 years +0.04 —0.03 to 0.1 0.28

>12 years +0.1 +0.01 to +0.1 0.02
Physical activity level

Moderate +0.06 —0.001 to +0.1 0.05

High +0.1 +0.05 to +0.2 0.001
Functional class (NYHA)

il -0.2 —0.3 to 0.1 <0.001

I and IV -0.4 —0.5 to —0.3 <0.001
Sleep duration

<7 h -0.1 —0.1 to —0.03 0.003

>9h —-0.02 —0.1 to +0.1 0.63

presentation of CD, obesity, alcohol consumption, physi-
cal activity level, functional class, residents by domicile
and income per capita.

Table 2 presents the results of multivariate regression
analysis for physical health domain. Female sex presented
a negative association with QoL, while those with higher
education had higher QoL scores for the physical health
domain. Physical activity level showed a positive correla-
tion, indicating that the most active individuals presented
better QoL in this domain. Functional class presented a
progressive negative association with QoL in the physical
domain, demonstrating that symptom worsening was
associated with a worse QoL perception. A negative asso-
ciation between sleeping <7 h per night and QoL in the
physical domain was also observed. Multivariate regres-
sion analysis revealed that female sex and functional class
were negatively associated with QoL in the psychological
domain (Table 3). Regarding social relationship domain,
the only variable that presented a significant association
after multivariate regression analysis was CD clinical pre-
sentation, specifically cardiac without heart failure
(Table 4).

Multivariate regression analysis for environment
domain (Table 5) showed that clinical presentation of
CD, smoking, functional class, residents by domicile,
income per capita and sleep duration were associated
with QoL perception in this domain. Cardiodigestive was
the only clinical presentation that influenced QoL in the
aforementioned domain. Smokers presented worse per-
ception of QoL than non-smokers. Functional class and
sleeping <7 h per night also had a negative association
with environment domain. Number of residents by domi-
cile presented positive association with this domain of
QoL, as did income per capita. The variables associated
with the overall quality of life domain were sex and func-
tional class (Table 6), both presenting negative associa-
tion with the QoL perception.

Discussion

The identification of which QoL domains are most
affected in patients with CD is of paramount importance

Table 3 Multivariate regression using psychological domain as
dependent variable

Variable B CI 95% P-value
Sex (female) —0.1 —0.2 to —0.1 <0.001
Functional class (NYHA)
I -0.1 —0.2 to 0.1 <0.001
I and IV -0.2 —0.3 to —0.1 <0.001

NYHA, New York Heart Association.
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Table 4 Multivariate regression using social relationship domain
as dependent variable

Variable B CI 95% P-value

Clinical presentation of
Chagas disease
Cardiac without -0.1
heart failure
Cardiac with
heart failure
Digestive +0.1
Cardiodigestive without  —0.01
heart failure
Cardiodigestive with —0.1
heart failure

—0.1to —0.01  0.02
—0.05 —0.1to 0.02 0.15

—0.05to -0.2 0.23
—0.1to +0.07  0.75

—0.3 to +0.06  0.22

to the development of tailored strategies to improve phys-
ical and mental health. In this context, our study is the
first to examine the influence of several clinical, socioeco-
nomic and lifestyle characteristics on different QoL
domains among patients with CD.

In accordance with previous studies, we observed that
the social relationship domain had the best score, while
physical and environment domains had the worst [3, 17].
Variables independently associated with QoL were func-
tional class, sex, clinical presentation of CD, sleep dura-
tion, schooling, physical activity level, smoking, income
per capita and residents by domicile.

Functional class was the variable most often negatively
associated with QoL (physical, psychological, environ-
ment, and overall quality of life domains). In all those

domains, there was a worsening perception of QoL in
patients with poorer functional classes. Oliveira et al.
[18] and Pelegrino et al. [19] also found an association
between poor functional class and lower QoL for both
physical and psychological domains in patients with CD.
A recent narrative review by Sousa et al. [20] also sup-
ports our findings as they concluded that QoL is associ-
ated with functional capacity in individuals with CD.

In our study, women had a worse perception of QoL
for physical, psychological and overall quality of life
domains. Laguardia et al. [21], when standardising scores
obtained from the Brazilian SF-36 version, also found
worse QoL scores among women. In addition, Oliveira
et al. [18] also showed that women had a worse QoL for
mental summary, emotional role and physical functioning
domains of SF-36 instrument. Social, psychological and
hormonal factors may explain the worse QoL scores
observed among women [22]. Many studies have demon-
strated a greater prevalence of depressive symptoms
among women, which also is extremely important in the
perception of QoL [23, 24].

In the present study, CD clinical presentation was asso-
ciated with QoL only in social and environment domains.
Cardiac presentation without heart failure was associated
with the worst QoL in the social domain while cardiodi-
gestive presentation with heart failure and digestive pre-
sentation were associated with the lowest environment
scores (the latter only with borderline significance;

P =0.069). A study conducted by Gontijo et al. [17]
found a significant association between cardiac

Table 5 Multivariate regression using environment domain as dependent variable

Variable B CI 95% P-value
Clinical presentation of Chagas disease
Cardiac without heart failure —0.04 —0.1 to +0.2 0.21
Cardiac with heart failure +0.04 —0.04 to +0.1 0.35
Digestive -0.1 —0.2 to +0.01 0.07
Cardiodigestive without heart failure —0.03 —0.1 to +0.06 0.54
Cardiodigestive with heart failure -0.2 —0.4 to —0.06 0.01
Smoking
Former —0.02 —0.07 to +0.3 0.39
Current -0.1 —0.2 to —0.05 0.003
Functional class (NYHA)
I -0.2 —0.2 to 0.1 <0.001
I and IV -0.1 —0.2 to —0.01 0.03
Residents by domicile (persons) +0.02 +0.005 to +0.04 0.01
Income per capita (per R$1000.00) +0.00001 +0.0003 to +0.0008 <0.001
Sleep duration
<7 h —-0.08 —0.1 to —0.03 <0.001
>9h —0.07 —0.1 to +0.007 0.07
NYHA, New York Heart Association.
© 2018 John Wiley & Sons Ltd 1219
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Table 6 Multivariate regression using overall quality of life
domain as dependent variable

Variable B CI 95% P-value
Sex (female) —0.06 —0.1 to —0.005 0.03
Functional class (NYHA)
I -0.1 —0.2 to —0.07 <0.001
I and IV -0.2 —0.3 to —0.1 <0.001

NYHA, New York Heart Association.

presentation and lower scores in the psychological
domain. However, in the study by Ozaki et al. [3],
patients with digestive presentation presented the lowest
scores in all QoL domains. Similarly to our study, Oli-
veira et al. [18] found that cardiovascular symptoms
(functional class) strongly impact all QoL domains, while
gastrointestinal symptoms were only related to the physi-
cal functioning domain. A recent narrative review found
that cardiac involvement is associated with a worse per-
ception of QoL in patients with CD [20].

Our results did not demonstrate any influence of clini-
cal presentations on physical domains. In the case of car-
diac presentation, this unexpected result could be
attributed to the inclusion of the functional capacity vari-
able in the multivariate model, since functional capacity
presents a straight association with several different facets
evaluated in physical domain such as fatigue, mobility,
activities of daily living and work capacity. Therefore,
cardiac-related symptoms are probably more important
to impact physical-related QoL, regardless of the clinical
presentation. In addition, the proportion of patients clas-
sified with digestive presentation in our study is very
small, which limits the analysis of the influence of the
digestive presentation on QoL.

Sleep duration was another important variable associ-
ated with QoL. In our study, sleeping less than seven
hours or more than nine hours per night were negatively
associated with QoL in the physical health and environ-
ment domains. In fact, other studies found that short or
long sleep periods are associated with adverse clinical
outcomes [15, 25] and lower QoL [25, 26]. Inadequate
sleep patterns inhibit sufficient rest and cause a greater
fatigue in performing daily activities and a poor QoL in
the physical health domain [27]. Defective housing condi-
tions can negatively influence sleep and could be respon-
sible for the low QoL scores in the environment domain
[28, 29].

Physical activity level was positively associated with
the perception of QoL in the physical health domain in
patients with CD, as also described by others in the gen-
eral population [30]. However, Oliveira et al. [18] found
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no influence of physical activity levels on QoL in CD
patients. Those results could be related to the very low
physical activity level of patients included in their study
[18]. Therefore, we can suggest that physically active
individuals could maintain sufficient levels of mobility
and independence that positively influenced the percep-
tion of QoL in this domain. Thus, physical activity pro-
grams for patients with CD should be encouraged
whenever individuals do not present medical restrictions
[9, 31, 32].

Schooling was another variable positively associated
with QoL in the physical health domain. The population
with CD is predominantly illiterate or with a low level of
schooling [3, 19, 33], which restricts their access to
higher paying jobs [34] and health services [35]. In line
with our findings, lower schooling levels have been asso-
ciated with poorer perception of QoL in both the Brazil-
ian general population [35, 36] and patients with CD
[18].

The last three variables that influenced the perception
of QoL were smoking, income per capita and residents
by domicile, all of them associated with environment
domain. The negative association between smoking and
QoL perception in the environment domain may be
related to socioeconomic issues, since smoking prevalence
and cigarette consumption are higher among populations
with low socioeconomic status [37].

The total income available at home is the result of
multiplying the income per capita by the number of resi-
dents in the domicile, variables that presented a positive
association with QoL in the environment domain. There-
fore, an increase in household income would be expected
to provide a better perception of QoL [6].

Our study has some limitations. The sample consisted
of patients regularly followed at our outpatient clinic,
which may explain the higher proportion of patients with
the cardiac presentation of the disease than in the general
population of patients with CD where patients with the
indeterminate presentation should predominate. The
small number of patients with digestive and cardiodiges-
tive presentations limited the study of the association of
those CD presentations with QoL domains. In addition,
the high-quality health care provided by our institution, a
national reference centre for treatment of infectious dis-
ease, may have a positive influence on the response pro-
vided by patients when answering research
questionnaires. This could limit the applicability of our
results to general CD population. Since our sample pre-
sented a high percentage of patients ageing >60 years, a
specific instrument to evaluate QoL among older patients,
such as WHOQOL-OLD questionnaire, could have been
included in the study. We also did not assess depression,

© 2018 John Wiley & Sons Ltd
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an important confounding factor for QoL in the general
population [38] and in individuals with CD [3].

Conclusion

The low socioeconomic status and the physical limita-
tions imposed by Chagas disease significantly impact the
QoL reduction of CD patients, especially in environment
and physical domains. The most important variables
independently associated with QoL were functional class,
sex, clinical presentation of CD, sleep duration, school-
ing, physical activity level, smoking, income per capita
and residents by domicile. In this context, strategies to
improve QoL among CD patients should take into
account all of these variables in order to maximise
improvements not only of patients’ physical but also of
their mental health.
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