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ABSTRACT

Objectives: Chagas disease (CD) is a chronic disease to millions worldwide, and many patients develop heart disease. In
addition, they are part of an aging population. These characteristics can be associated with a reduction in physical perfor-
mance and health-related quality of life (HRQoL). This study evaluated HRQoL, and the relationship between physical
performance and HRQoL in patients with chronic CD.

Methods: We used the 3-level version of EuroQol 5-dimensional questionnaire (EQ-5D-3L), with the visual analog scale (VAS).
Physical performance was measured with 30-s chair-stand test (30sCST) and timed up and go test (TUGT).

Results: Sixty-three patients were evaluated. The majority were women (68.2%) aged 67.7 = 9.7 years. Overall EQ-5D-3L
utility index was 0.65 + 0.28, and VAS score was 68.4 = 25.1. Most patients with intermediate and high performance in
30sCST referred no problems in the domains “mobility,” “usual activities,” and “pain/feeling ill” (P <.001, P = .01, and P =
.025, respectively). In a similar way, most patients with intermediate and high performance in TUGT referred no problems
in “mobility” (P < .0001) and “usual activities” (P = .001). Higher performance in both tests was associated with higher
overall EQ-5D-3L utility and VAS scores. HRQoL measured by EQ-5D-3L was associated with physical status in a cohort of
patients with chronic CD. The results underscore the contribution of physical performance, measured by 2 inexpensive
and safe physical tests, to HRQoL in these patients.

Conclusion: Strategies aiming the improvement of HRQoL in patients with CD may focus on mobility skills and force. Future

studies evaluating interventions in physical performance should be a priority in these patients.
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Introduction

Chagas disease (CD) is a chronic infectious condition caused by
the protozoan Trypanosoma cruzi, which affects approximately 6
million individuals worldwide.! In the chronic stage, nearly 30% of
patients with CD develop the cardiac form,? characterized by heart
failure (HF), arrhythmias, and stroke. It is considered by the World
Health Organization as a neglected disease,® with the majority of
patients living in Latin America.*

CD represents a significant economic burden to Latin America,
where the highest annual healthcare costs are in Brazil (with a
mean cost of $129 211 209).° Studies of health economics aim to
provide strategic data to policymakers, assisting in the incorpo-
ration of new technologies, with a financially sustainable
approach. One method used for this purpose is cost-utility anal-
ysis. In this system, the incremental cost of an intervention is
compared with incremental health improvements, expressed in
the unit of quality-adjusted life years (QALYs).° The 3-level version
of the EuroQol 5-dimensional questionnaire (EQ-5D-3L) is one of

the most widely used generic measurements of health-related
quality of life (HRQoL), for the assessment of benefits in eco-
nomic evaluations. This questionnaire provides a utility factor
between 1 and 0, which is used to calculate the QALY value for a
given health intervention.”

Previous studies have evaluated HRQoL in patients with CD.
However, most of them used generic measurements, including the
Medical Outcomes Study 36-item Short Form (SF-36),%° which do
not translate directly into a utility index. In this context, an
assessment of the EQ-5D-3L profile, which provides utility, en-
ables improved economic analysis for resource utilization in the
care of patients with chronic CD.

In a previous study with EQ-5D-3L valuation with general
Brazilian population, mobility problems were associated with the
highest decrements in utility values,'® underscoring the impor-
tance of physical performance to HRQoL in the region. In-
terventions aiming to improve physical performance have
previously proved cost-effective for society in heart disease,
including ischemic heart disease!' and after heart valve surgery.'
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Accordingly, it would be useful to describe the association be-
tween physical performance and utility in a cohort of patients
with chronic CD.

Patient health status consists in a multidimensional assess-
ment, comprising the evaluation of symptoms, functional limita-
tion, and HRQoL."® An increased awareness of patient-centered
outcomes has been observed in HF clinics, with progressive in-
clusion of these parameters in routine ambulatory care.'* There
are few studies evaluating simultaneously HRQoL and physical
functional status in patients with CD.'>'® Accordingly, the present
study aimed to evaluate concurrently the main cardiovascular
symptoms, HRQoL by a utility-generating score, and physical
performance in a cohort of patients with chronic CD.

Our study had 2 research questions: (1) what is the EQ-5D-3L
utility profile of a cohort of patients with chronic CD; (2) is
physical performance level associated with EQ-5D-3L utility
values?

Methods

Study Design and Patients

This was a cross-sectional study of 63 consecutive adult pa-
tients treated at the CD outpatient clinic, at the National Institute
of Cardiology, Brazil. Eligibility criteria were age =18 years, with 2
serologies (with different methods) positive for CD."” The exclu-
sion criteria were decompensated HF (New York Heart Association
functional class IV or impairment in functional class during the
previous month), and incapacity to communicate or to perform
the physical performance tests. The study was approved by the
Local Ethics Research Committee under protocol #CAAE
47563415.9.0000.5272, and informed consent was obtained from
all participants.

Clinical data, including comorbidities and left ventricular
ejection fraction (LVEF, measured with transthoracic echocardio-
gram using the Teicholz method), were obtained from medical
records. Symptom severity was evaluated with the New York
Heart Association functional class.'® Demographic information
was obtained through interview, at the day of the medical visit. All
data were considered when collected in the previous 12 months
before recruitment.

HRQolL

The evaluation of HRQoL was performed with the EQ-5D-3L
questionnaire, using the visual analog scale (VAS). The EQ-5D-3L
comprises 5 dimensions: “mobility,” “self-care,” “usual activ-
ities,” “pain/discomfort,” and “anxiety/depression.” Each dimen-
sion is categorized as causing no problems, moderate problems, or
severe problems. The scores on the 5 dimensions can be expressed
as an overall utility index (range, 0-1). Scores based on the VAS
can range from 0 (worse state) to 100 (best state).'® The EQ-5D-3L
is validated for the use in Portuguese for Brazilian individuals.?°
The questionnaire, social, and demographic data were obtained
at the same occasion, by a trained member of the research team.

» o«

Physical Performance Evaluation

To evaluate patient dynamic stability and mobility, we used the
timed up and go test (TUGT). The patient was asked to stand up
from an armless chair, to walk a 3 meter distance, return, and sit
down at the fastest pace possible, under supervision. Performance
in this test was categorized in 3 levels, according to the time in-
terval used to accomplish the task (high, <10.9 seconds; moderate,
11-20.9 seconds; and low, >21 seconds).?! Lower extremity
strength was evaluated by the 30-s chair-stand test (30sCST). The

patient started seated up straight in an armless chair, with the feet
flat on the floor and arms held across the chest. After the in-
struction, the patient was asked to stand up and sit down
repeatedly, as quickly as possible, for 30 seconds. The number of
completed stands was registered. Values were classified in low
(<9 repetitions), moderate (9-17 repetitions), and high (>17
repetitions).??

Statistical Analysis

Variables were tested for normality using the Kolmogorov-
Smirnov test. Comparison of numerical variables with normal
distribution was analyzed by Student’s t test, and variables with
non-Gaussian distribution were analyzed by Mann-Whitney test.
Categorical variables were analyzed by %2 or Fisher exact test. P
values < .05 were considered significant. The results of normal
distribution variables were presented as mean *+ SD. Non-
Gaussian variables were presented as median and percentiles.
The statistical package used for the statistical analyses is Prism
version 6.0 (GraphPad Software, La Jolla, CA).

Results

Patient Demographics, Clinical Characteristics, and
Physical Evaluation

Between March 2018 and March 2019, 68 patients were
assessed for the study eligibility. After use of the selection criteria,
63 patients were included in the evaluation (Fig. 1). Sociodemo-
graphic features are presented in Table 1. Most individuals were
women (68.2%), >60 years old (82.5%) and originated from the
northeast region of Brazil (60.3%). Most patients had a family in-
come of 2 times or less the minimum wage (57.1%) and had =2
years of education (66.6%). The most frequent skin color was white
(36.5%).

The clinical features and physical performance tests of patients
with CD are presented in Table 2. The most frequent comorbidities
were hypertension (76.2%), dyslipidemia (65.1%), and diabetes
(33.4%). LVEF was preserved (60.1 = 16.11), and most patients had
a reported New York Heart Association functional class I (54%).
Most individuals presented performed high (58.7%) in TUGT, and
most patients displayed moderate performance in 30sCST (54%).
There were no untoward events associated with any of the

Figure 1. Data collection flow chart.
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Table 1. Sociodemographic characteristics of patients with
Chagas disease.

Table 2. Clinical features and physical evaluation of patients
with Chagas disease.

Variable No. (%) Mean + SD
Sex

Female 43 (68.2)
Age (y)

=60 52 (82.5) 67.8 £ 9.7
Skin color

White 23 (36.5)

Brown 18 (28.6)

Black 22 (34.9)
Marital status

Single 10 (15.8)

Married 32 (50.8)

Divorced 5 (8.0)

Widow 16 (25.4)
Education level

None 9 (14.3)

=2y 42 (66.6)

Elementary school 5(8.0)

Secondary school or more 6(11.1)
Country region of birth

Northeast 38 (60.3)

Southeast 16 (25.4)

Center east 1(1.6)

South 2(3.2)

North 5(7.9)

Foreign 1(1.6)
Family income (MW)

1-2 36 (57.1)

3-5 25 (39.6)

>5 2(3.3)

MW indicates minimum wage; SD, standard deviation.

performance tests used (ie, no symptoms requiring emergency
evaluation).

HRQolL

The evaluation of HRQoL according to EQ-5D-3L is presented in
Tables 3 to 5. The domains with more frequent report of problems
were “pain/discomfort” and “anxiety/depression,” both with
31.7%. The results of the reports from all domains are presented in
Table 3.

The association between physical performance and HRQoL is
shown in Tables 4 and 5. Table 4 presents the association between
30sCST and HRQoL. Most patients with moderate and high per-
formance in this test reported no problems in the domains
“mobility,” “usual activities,” and “pain/discomfort.” Both the EQ-
5D-3L utility index and VAS score improved according to higher
performance level (P =.001 and .023, respectively).

Table 5 presents the association between TUGT and HRQoL.
Most individuals with moderate and high performance in this test
reported no problems in the domains “mobility” and “usual ac-
tivities” (P < .001 for both). Both the EQ-5D-3L utility index and
VAS score improved according to the performance level (P =.001
and .032, respectively).

Discussion

Despite improvements in transmission control, 70 million in-
dividuals in South and Central America are at risk of CD

Variable No. (%) Mean + SD
Clinical features
Hypertension 48 (76.2)
Diabetes 21 (33.4)
Dyslipidemia 41 (65.1)
LVEF (%) 60.1 = 16.1
Left ventricular systolic dysfunction
<50% LVEF 17 (27.0)
=50% LVEF 46 (73.0)
NYHA
| 34 (54.0)
] 26 (41.3)
1l 3(4.7)
Physical performance tests
30sCST (no. of repetitions)
=8 18 (28.6)
9-17 34 (54.0)
=18 11 (17.4)
TUGT (seconds) 116 £ 76
=10.9 37 (58.7)
11-20.9 17 (27.0)
=21 9 (14.3)

30sCST indicates30-s chair-stand test; LVEF, left ventricular ejection fraction
measured by Teicholz; NYHA, New York Heart Association; SD, standard
deviation; TUGT, timed up and go test.

infection.”® Estimates of CD global economic burden are
US$627.46 million per year, with 806 170 disability-adjusted life
years.” Most patients have reduced access to adequate treatment
and information.

Demographic and Clinical Data From Patients With CD

Most patients of the present study were >60 years old, with
preserved LVEF, and mild dyspnea symptoms. Similar clinical
characteristics are found in other studies with urban Brazilian CD
cohorts,>*?> whereas surveys performed in rural regions with
higher CD prevalence present younger patients with more
advanced disease.'”” The analysis of cohorts with long-term dis-
eases is prone to survival-related biases.?® A previous study of the
temporal evolution of CD mortality in Brazil has shown that prior
cohorts exhibited higher mortality compared with current cohorts
of patients with CD.?” This generational effect is hypothesized as
related to improvements in the access to healthcare over time.?
Accordingly, the elderly patients treated at our institution
exhibited less severe cardiac manifestations of CD, possibly rep-
resenting the survivors of previous generations which endured
both disease burden and the historical barriers in access to
healthcare systems.

HRQolL of Patients With CD

Previous studies have evaluated HRQoL in chronic CD patients.
Oliveira et al found patients with CD to display lower scores in
physical functioning and role emotional, using the SF-36 ques-
tionnaire compared with healthy controls.>® In another study,
Pelegrino et al found that patients with CD and cardiomyopathy
had lower HRQoL also measured by SF-36 compared with non-
Chagas cardiomyopathy, in physical functioning domains.® A
systematic review of the literature associating CD and HRQoL
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Table 3. Answers for each domain of the EQ-5D-3L
questionnaire from patients with chronic Chagas disease.

Domain Problem sever no. (%)

Severe/extreme

Moderate

None

guided decisions because they enable comparisons of HRQoL be-
tween different diseases, and populations with diverse diseases.
Another important issue was the choice of generic instrument to
use in the present study. The 5-level EQ-5D (EQ-5D-5L) ques-
tionnaire adds the levels “slight” and “severe” problems to each
dimension. Indeed, this instrument has been evaluated as superior

Mobility 38 (60.3) 15 (23.8) 10 (15.9) to EQ-5D-3L, displaying higher sensitivity in health status mea-
36 . . oye
Self-care 55 (87.3) 6 (9.5) 232 surem_ent. However, }mtll Pr_esent,'there is pot a Brazilian value
e set using EQ-5D-5L with utility weights available. Therefore we
Usual activities 42(66.7)  14(222) 7atn used EQ-5D-3L because its health states were previously valuated
Pain/discomfort 28 (445)  20(31.7) 15 (23.8) in a multicentric study conducted in 4 Brazilian areas, interview-
Anxiety/depression 32 (50.8) 20 (31.7) 11.(17.5) ing 3362 individuals.*’

found 12 studies, most of them using the generic SF-36 or other
instruments, not designed to directly measure utility.*°

In our study, the domains with more frequent reports of
problems were “pain/discomfort” and “anxiety/depression.”
Although the association between mental health and heart disease
is well documented,®' there are particular aspects regarding the
emotional status of patients with CD. Chronic T. cruzi infection
may have direct effects over neuronal and behavioral function,
according to both animal and cohort studies.>” In addition, disease
stigmatization, associated with social and economic deprivation
characteristic of patients with CD, contribute to adverse mental
health outcomes.** In accordance with our findings, hopelessness
and emotional difficulties were previously reported in more than
half of patients with chronic CD, independently of cardiovascular
symptoms.>*

In the present study, we have chosen to use the generic
questionnaire EQ-5D-3L, instead of a heart failure-specific in-
strument, such as the Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ), also previously validated in a Brazilian study.>”
Generic questionnaires are valuable for health policy evidence-

Physical Performance and HRQoL in Patients With
Chronic CD

The simultaneous evaluation of HRQoL and physical perfor-
mance has been previously evaluated in CD, using different
methods. Using cardiopulmonary exercise training, Mediano et al
found reduced VO, in patients with CD, which also displayed
reduced scores in MLHFQ,>” while Lima et al used the SF-36
questionnaire.>® Using an interventional approach, both studies
found improvements in cardiopulmonary capacity after physical
training. Although the second study found improvements in do-
mains of the SF-36 questionnaire, the first study did not find
changes in the MLHFQ after training.

The physical performance tests selected in the present study
were the 30sCST and TUGT. The rationale was to choose inex-
pensive evaluations, quick and safe to execute in a setting of
reduced space availability, and therefore suitable to the outpatient
clinic. The combination of both tests assesses a range of functional
components required to daily activities. Lower limb force is eval-
uated in 30sCST, whereas motor control, stability, and coordina-
tion are evaluated in TUGT.>® In addition, these tests are widely
used in the assessment of independent life skills of elderly

Table 4. Association between the 30-s chair-stand and health-related quality of life in patients with chronic Chagas disease.

Domain Problem severity 30sCST performance (n, %) P value
Low Moderate

Mobility None 4(22.2) 33 (75.0) 1 (100.0) <.001
Moderate 5 (27.8) 10 (22.7) 0
Severe/extreme 9 (5.0) 1(2.3) 0

Self-care None 14 (77.8) 40 (9.9) 1 (100.0) 247
Moderate 2(11.1) 4(9.1) 0
Severe/extreme 2(11.1) 0 0

Usual activities None 8 (44.4) 33 (75.0) 1 (100.0) .01
Moderate 4 (22.3) 10 (22.7) 0
Severe/extreme 6 (33.3) 1(2.3) 0

Pain/discomfort None 4 (22.2) 23 (52.3) 1 (100.0) .025
Moderate 5 (27.8) 15 (34.1) 0
Severe/extreme 9 (50.0) 6 (13.6) 0

Anxiety/ depression None 12 (66.7) 19 (43.2) 1(100.0) 182
Moderate 2(11.1) 18 (40.9) 0
Severe/extreme 4(22.2) 7 (15.9) 0

Overall index .37 [.16-.55] .74 [.63-1.00] 1.00 [1.00-1.00] .001

VAS 50.0 [22.5-80.0] 80.0 [67.5-82.5] 70.0 [70.0-70.0] .023

30sCST indicates 30-s chair-stand test; VAS, visual analog scale.
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Table 5. Association between the timed up and go test and health-related quality of life in patients with chronic Chagas disease.

Domain Problem severity TUGT performance, no. (%)
High Moderate
Mobility None 29 (72.5) 9 (52.9) 0 <.001
Moderate 8 (20.0) 6 (35.3) 1(16.7)
Severe/extreme 3(7.5) 2(11.8) 5(83.3)
Self-care None 37 (92.5) 14 (82.4) 4 (66.6) .059
Moderate 2 (5.0 3(17.6) 1(16.7)
Severe/extreme 1(2.5) 0 1(16.7)
Usual activities None 31 (77.5) 10 (58.8) 1(16.7) <.001
Moderate 8 (20.0) 5(29.4) 1(16.7)
Severe/extreme 1(2.5) 2(11.8) 4 (66.6)
Pain/discomfort None 18 (45.0) 10 (58.8) 0 143
Moderate 14 (35.0) 4(23.6) 2 (33.3)
Severe/extreme 8 (20.0) 3(17.6) 4 (66.7)
Anxiety/ depression None 19 (47.5) 10 (58.8) 3 (50.0) 642
Moderate 15 (37.5) 4 (23.6) 1(16.7)
Severe/extreme 6 (15.0) 3(17.6) 2 (33.3)
Overall index 0.73 [0.59-0.85] 0.74 [0.36-1.00] 0.14 [0.09-0.21] 0,001
VAS 80.0 [67.5-90.0] 70.0 [50.0-80.0] 30.0 [2.5-72.5] .032

TUGT indicates timed up and go test; VAS, visual analog scale.

individuals.*® In our study, higher performance in 30sCST and
TUGT was associated with higher EQ-5D-3L utility and VAS scores,
while linked to lower rates of problem report in the domains
“mobility” and “usual activities.” Our results are in agreement
with 2 previous observational studies evaluating HRQoL and
physical performance in patients with CD.!>'® Both studies used
the 6-minute walk test (6MWT) and the MLHFQ, finding that
longer distance walked in 6 minutes was associated with higher
HRQoL. In addition, another study comparing TUGT with 6MWT in
cardiac rehabilitation patients, found a significant correlation be-
tween the two methods.*! Accordingly, our results suggest TUGT
and 30sCST can evaluate properly the functional status and the
association with HRQoL in patients with chronic CD, with less
space requirement compared with 6MWT.

Limitations

The present study was performed on a selected clinical sample
from a single healthcare center, and therefore may not be repre-
sentative of a large population of patients with CD. In addition, the
advanced age and mild left ventricular impairment of patients in
our study preclude generalization of the results to larger groups.

Conclusion

To the best of our knowledge, this is the first report of HRQoL
based on EQ-5D-3L in patients with chronic CD. In addition, we
propose the use of 2 inexpensive and safe tests for the evaluation
of physical performance in CD, which are associated with HRQoL.
Strategies aiming the improvement of HRQoL in patients with
chronic CD may focus on mobility skills and force. Additional
studies evaluating interventions in physical functional status
should be a priority in these patients.

Article and Author Information

Accepted for Publication: January 16, 2021
Published Online: April 16, 2021
doi: https://doi.org/10.1016/j.vhri.2021.09.002

Author Affiliations: Research Division, National Institute of Cardiology,
Ministry of Health, Rio de Janeiro, Brazil (Lins, Tura, Kasal); Internal Medi-
cine Department, State University of Rio de Janeiro, Rio de Janeiro, Brazil
(Kasal).

Correspondence: Daniel Arthur Kasal, PhD, Rua das Laranjeiras 374,
22240-006, Rio de Janeiro, Brazil. Email: dabkasal@gmail.com

Author Contributions: Concept and design: Tura, Kasal

Acquisition of data: Lins, Kasal

Analysis and interpretation of data: Lins, Tura, Kasal

Drafting of the manuscript: Tura, Kasal

Critical revision of the paper for important intellectual content: Lins, Tura,
Kasal

Administrative, technical, or logistic support: Lins, Kasal

Supervision: Kasal

Conflict of Interest Disclosures: The authors reported no conflicts of
interest.

Funding/Support: The authors received no financial support for this
research.

Acknowledgment: Statistical analysis was provided by Marcelo Goulart
Correia (Rio de Janeiro, Brazil).

REFERENCES

1. Chagas disease in Latin America: an epidemiological update based on 2010
estimates. Wkly Epidemiol Rec. 2015;90(6):33-43.

2. Rassi Jr A, Rassi A, Marcondes de Rezende ]. American trypanosomiasis
(Chagas disease). Infect Dis Clin North Am. 2012;26(2):275-291.


http://doi.org/https://doi.org/10.1016/j.vhri.2021.09.002
mailto:dabkasal@gmail.com
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref1
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref1
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref2
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref2

196

VALUE IN HEALTH REGIONAL ISSUES

DECEMBER 2021

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Hotez PJ, Molyneux DH, Fenwick A, et al. Control of neglected tropical dis-
eases. N Engl ] Med. 2007;357(10):1018-1027.

Moncayo A, Silveira AC. Current epidemiological trends for Chagas disease in
Latin America and future challenges in epidemiology, surveillance and health
policy. Mem Inst Oswaldo Cruz. 2009;104(Suppl 1):17-30.

Lee BY, Bacon KM, Bottazzi ME, Hotez PJ. Global economic burden of Chagas
disease: a computational simulation model. Lancet Infect Dis.
2013;13(4):342-348.

Murray CJ, Evans DB, Acharya A, Baltussen RM. Development of WHO
guidelines on generalized cost-effectiveness analysis. Health Econ.
2000;9(3):235-251.

Areia M, Alves S, Brito D, et al. Health-related quality of life and utilities in
gastric premalignant conditions and malignant lesions: a multicentre study
in a high prevalence country. | Gastrointestin Liver Dis. 2014;23(4):
371-378.

Cardoso R, Sa LB, Garcia D, et al. Quality of life determinants in a population
of pacemaker patients with a high prevalence of Chagas disease. Int J Cardiol.
2014;177(3):1137-1139.

Mediano MFF, Mendes F, Pinto VLM, Silva PSD, Hasslocher-Moreno AM,
Sousa AS. Reassessment of quality of life domains in patients with
compensated Chagas heart failure after participating in a cardiac rehabili-
tation program. Rev Soc Bras Med Trop. 2017;50(3):404-407.

Andrade MV, Noronha KVM, Maia AC, Kind P. What matters most? Evidence-
based findings of health dimensions affecting the societal preferences for EQ-
5D health states. Cad Saude Publica. 2013;29(Sup):S59-S72.

Papadakis S, Oldridge NB, Coyle D, et al. Economic evaluation of cardiac
rehabilitation: a systematic review. Eur | Cardiovasc Prev Rehabil.
2005;12(6):513-520.

Hansen TB, Zwisler AD, Berg SK, et al. Cost-utility analysis of cardiac reha-
bilitation after conventional heart valve surgery versus usual care. Eur | Prev
Cardiol. 2017;24(7):698-707.

Spertus JA. Evolving applications for patient-centered health status mea-
sures. Circulation. 2008;118(20):2103-2110.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on practice guidelines.
Circulation. 2013;128(16):e240-e327.

Dourado KC, Bestetti RB, Cordeiro JA, Theodoropoulos TA. Assessment of
quality of life in patients with chronic heart failure secondary to Chagas’
cardiomyopathy. Int | Cardiol. 2006;108(3):412-413.

Ritt LE, Carvalho AC, Feitosa GS, et al. Cardiopulmonary exercise and 6-min
walk tests as predictors of quality of life and long-term mortality among
patients with heart failure due to Chagas disease. Int J Cardiol.
2013;168(4):4584-4585.

Nunes MCP, Beaton A, Acquatella H, et al. Chagas cardiomyopathy: an update
of current clinical knowledge and management: a scientific statement from
the American Heart Association. Circulation. 2018;138(12):e169-e209.
Bocchi EA, Braga FG, Ferreira SM, et al. Il Brazilian guidelines on chronic
heart failure. Arq Bras Cardiol. 2009;93(1 Suppl 1):3-70.

Brooks R. EuroQol: the current state of play. Health Policy. 1996;37(1):53-72.
Santos M, Cintra MA, Monteiro AL, et al. Brazilian valuation of EQ-5D-3L health
states: results from a saturation study. Med Decis Making. 2015;36(2):
253-263.

Podsiadlo D, Richardson S. The timed "up & go": a test of basic functional
mobility for frail elderly persons. ] Am Geriatr Soc. 1991;39(2):142-148.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Rikli RE, Jones CJ. Development and validation of criterion-referenced clini-
cally relevant fitness standards for maintaining physical independence in
later years. Gerontologist. 2012;53(2):255-267.

The Lancet. Chagas disease: still a neglected emergency. Lancet.
2019;394(10209):1592.

Santos-Filho JCL, Vieira MC, Xavier IGG, et al. Quality of life and associated
factors in patients with chronic Chagas disease. Trop Med Int Health.
2018;23(11):1213-1222.

Pelegrino VM, Dantas RA, Ciol MA, Clark AM, Rossi LA, Simoes MV. Health-
related quality of life in Brazilian outpatients with Chagas and non-Chagas
cardiomyopathy. Heart Lung. 2011;40(3):e25-e31.
Saracci R. Survival-related biases survive well.
2007;36(1):244-246.

Simoes TC, Borges LF, Parreira de Assis AC, Silva MV, Dos Santos ], Meira KC.
Chagas disease mortality in Brazil: a Bayesian analysis of age-period-cohort
effects and forecasts for two decades. PLoS Negl Trop Dis. 2018;12(9):
e0006798.

Holford TR. Understanding the effects of age, period, and cohort on incidence
and mortality rates. Annu Rev Public Health. 1991;12:425-457.

Oliveira BG, Abreu MN, Abreu CD, Rocha MO, Ribeiro AL. Health-related
quality of life in patients with Chagas disease. Rev Soc Bras Med Trop.
2011;44(2):150-156.

Sousa GR, Costa HS, Souza AC, Nunes MC, Lima MM, Rocha MO. Health-
related quality of life in patients with Chagas disease: a review of the evi-
dence. Rev Soc Bras Med Trop. 2015;48(2):121-128.

Lesman-Leegte I, Jaarsma T, Coyne ]C, Hillege HL, Van Veldhuisen DJ,
Sanderman R. Quality of life and depressive symptoms in the elderly: a
comparison between patients with heart failure and age- and gender-
matched community controls. J Card Fail. 2009;15(1):17-23.

Vilar-Pereira G, Ruivo LA, Lannes-Vieira ]. Behavioural alterations are inde-
pendent of sickness behaviour in chronic experimental Chagas disease. Mem
Inst Oswaldo Cruz. 2015;110(8):1042-1050.

0zaki Y, Dias ELF, de Almeida EA, GUariento ME. Quality of life in adults and
older adults with Chagas disease. Rev Ciénc Méd. 2015;24(3):93-104.

Mota DCG, Benevides-Pereira AM, Gomes ML, de Araujo SM. Estresse e
resiliéncia em Doenca de Chagas. Aletheia. 2006;24:57-68.

Carvalho VO, Guimaraes GV, Carrara D, Bacal F, Bocchi EA. Validation of the
Portuguese version of the Minnesota Living with Heart Failure Questionnaire.
Arq Bras Cardiol. 2009;93(1):39-44.

Janssen MF, Bonsel GJ, Luo N. Is EQ-5D-5L better than EQ-5D-3L? A head-to-
head comparison of descriptive systems and value sets from seven countries.
Pharmacoeconomics. 2018;36(6):675-697.

Mediano MF, Mendes Fde S, Pinto VL, et al. Cardiac rehabilitation program in
patients with Chagas heart failure: a single-arm pilot study. Rev Soc Bras Med
Trop. 2016;49(3):319-328.

Lima MM, Rocha MO, Nunes MC, et al. A randomized trial of the effects of exercise
training in Chagas cardiomyopathy. Eur | Heart Fail. 2010;12(8):866-873.
Mathias S, Nayak US, Isaacs B. Balance in elderly patients: the "get-up and go"
test. Arch Phys Med Rehabil. 1986;67(6):387-389.

Jones (], Rikli RE, Beam WC. A 30-s chair-stand test as a measure of lower
body strength in community-residing older adults. Res Q Exerc Sport.
1999;70(2):113-119.

Bellet RN, Francis RL, Jacob ]S, et al. Timed Up and Go Tests in cardiac
rehabilitation: reliability and comparison with the 6-Minute Walk Test.
J Cardiopulm Rehabil Prev. 2013;33(2):99-105.

Int ] Epidemiol.


http://refhub.elsevier.com/S2212-1099(21)00136-9/sref3
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref3
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref4
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref4
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref4
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref5
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref5
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref5
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref6
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref6
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref6
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref7
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref7
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref7
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref7
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref8
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref8
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref8
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref9
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref9
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref9
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref9
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref10
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref10
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref10
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref11
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref11
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref11
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref12
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref12
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref12
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref13
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref13
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref14
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref14
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref14
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref14
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref15
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref15
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref15
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref16
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref16
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref16
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref16
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref17
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref17
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref17
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref18
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref18
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref19
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref20
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref20
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref20
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref21
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref21
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref22
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref22
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref22
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref23
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref23
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref24
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref24
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref24
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref25
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref25
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref25
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref26
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref26
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref27
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref27
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref27
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref27
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref28
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref28
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref29
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref29
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref29
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref30
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref30
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref30
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref31
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref31
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref31
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref31
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref32
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref32
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref32
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref33
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref33
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref34
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref34
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref35
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref35
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref35
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref36
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref36
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref36
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref37
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref37
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref37
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref38
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref38
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref39
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref39
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref40
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref40
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref40
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref41
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref41
http://refhub.elsevier.com/S2212-1099(21)00136-9/sref41

	The Association Between Physical Performance and Health-Related Quality of Life Based on the EQ-5D-3L Questionnaire in Pati ...
	Introduction
	Methods
	Study Design and Patients
	HRQoL
	Physical Performance Evaluation
	Statistical Analysis

	Results
	Patient Demographics, Clinical Characteristics, and Physical Evaluation
	HRQoL

	Discussion
	Demographic and Clinical Data From Patients With CD
	HRQoL of Patients With CD
	Physical Performance and HRQoL in Patients With Chronic CD
	Limitations

	Conclusion
	References


