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Abstract

Chagas disease (CD) is recognized by the World Health Organization as one of the thirteen most
neglected tropical diseases in the world. Self-perceived health is considered a better predictor of
mortality than objective measures of health status, and the context in which one lives influences
this predictor. This study aimed to evaluate the prevalence and individual and contextual factors
associated with poor self-rated health among CD patients from an endemic region in Brazil. It

is a multilevel cross-sectional study. The individual data come from a cross-section of a cohort
study named SaMi-Trop. Contextual data was collected from publicly accessible institutional
information systems and platforms. The dependent variable was self-perceived health. The
analysis was performed using multilevel binary logistic regression. The study included 1,513
patients with CD, where 335 (22.1%) had Poor self-rated health. This study revealed the influence
of the organization/offer of the Brazilian public health service and of individual characteristics on
the self-perceived health of patients with CD.

Resumo

A Doenga de Chagas (DC) é reconhecida pela Organizacdo Mundial da Saide como uma das
treze doengas tropicais mais negligenciadas do mundo. A autopercepc¢do de saude é considerada
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um melhor preditor de mortalidade do que medidas objetivas do estado de salde, e o contexto

em que se vive influencia esse preditor. O objetivo deste estudo foi avaliar a prevaléncia e os
fatores individuais e contextuais associados a pior autopercepgdo em salde de pacientes com DC
de uma regido endémica do Brasil. E um estudo transversal multinivel. Os dados individuais vém
de um corte transversal de um estudo de coorte denominado SaMi-Trop. Os dados contextuais
foram coletados a partir de plataformas e sistemas de informag®es institucionais acessiveis ao
publico. A variavel dependente foi a autopercepcdo de salde. A analise foi realizada por meio de
regressao logistica binaria multinivel. Participaram do estudo 1.513 pacientes com DC, sendo 335
(22,1%) com pior autopercepcéo de salde. Este estudo revelou a influéncia da organizagdo/oferta
do servico publico de salde brasileiro e de caracteristicas individuais na autopercepcéo de salde
de pacientes com DC.
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Introduction

Recognized by the World Health Organization (WHO) as one of the thirteen most neglected
tropical diseases in the world!, Chagas disease (CD) is an infectious disease that represents
a serious public health problem in Latin America. In Brazil, CD is considered one of the
main medical and social problems?. The initial stage of infection with 7rypanosoma cruzi
the main transmitter of CD, lasts from 4 to 8 weeks and is generally asymptomatic. About
60 to 70% of patients do not develop a clinically visible disease. However, the remaining
patients (30 to 40%) develop one of the chronic forms of the disease (cardiac, digestive, or
cardio-digestive) that persists during the life of the host3.

Self-perception of health is an important indicator used in social epidemiology. It is
considered a better predictor of mortality than objective measures of health status*®, since it
consistently predicts functional decline?, in addition to influencing the frequency of seeking
health care and the acceptance of treatment plans®. CD in its chronic form negatively
impacts patients’ self-perceived health’, however there are few studies that investigate this
topic in CD.

It is known that information related to the context in which patients live has an influence

on their health conditions, as well as on their self-perception®8-12, The use of multilevel
models which simultaneously include context variables (social structure to which the
individual belongs) in addition to conventional individual variables!3, has been an important
tool in scientific investigations, as it overcomes some limitations of traditional epidemiology
when considering distinct hierarchical levels in the analyses. These models consider that
attributes at the individual level may not be sufficient to explain the process of illness, since
within the context there are cultural and geographical factors that can affect individuals
directly or indirectly14.

Although the contextual influence on self-perceived health is recognized?, studies with this
approach are scarce. In addition, no previous multilevel studies were found that investigated

Cien Saude Colet. Author manuscript; available in PMC 2022 July 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Ferreira et al.

Methods

Page 3

self-perceived health among CD patients. Thus, this study aimed to assess the prevalence
and individual and contextual factors associated with poor self-rated health among patients
with CD from an endemic region in Brazil.

Ethical approval was obtained from the relevant ethic committee (CEP/USP - 042/2012,
UNIMONTES 2.474.172 e CONEP 179.685). All subjects agreed to participate to this study
and signed the informed consent form prior to the beginning of the study.

This is a cross-sectional study with multilevel analysis that considered individual and
contextual information. The individual data came from a cross-section (follow-up) in a
cohort study named SaMi-Trop (Research on Biomarkers in Neglected Tropical Diseases in
Sdo Paulo/Minas Gerais). SaMi-Trop is a multicenter study which involves the involvement
of four Brazilian public universities!®. The study was carried out in 21 municipalities
selected for showing a high prevalence of CD. These municipalities belong to two macro-
regions of the state of Minas Gerais endemic to CD: the northern region of Minas and the
Vale do Jequitinhonha region. The contextual data used were extracted from the official
database of the Brazilian government, and were collected at the municipal level.

The SaMi-Trop methodology has been presented in detail in previous publications!®:16.

To date, two evaluations have been carried out, the baseline and the first follow-up. The
baseline was composed of 2,157 individuals. Follow-up was carried out two years later, and
it was possible to collect information for 1,709 individuals, being those initially included in
the cohort (79%). A total of 196 individuals were excluded (150 for not having a positive
serology for the anti- 7. cruziantibody and 46 for not having valid information for the
dependent variable adopted (Figure 1). The analyses of the present study were conducted
with data from the first follow-up interview.

Baseline data collection was carried out between 2013/2014. The first follow-up visit took
place between 2015/2016 where interviews were conducted with patients, with collection of
peripheral blood, ECG and echocardiogram exams.

Contextual data collection was conducted for the social, economic, demographic,
epidemiological, and health services characterization of the 21 municipalities included in
the SaMi-Trop. Chart 1 presents these variables, the year adopted as a reference for the
collection (available data that was the closest to the year of the cohort follow-up 2015/2016),
its source, its concept, and the way the information was categorized to conduct the analysis.

The variables Municipal Human Development Index (MHDI) and SUS Performance Index
(IDSUS) were collected, categorized according to national standard and subsequently
dichotomized. The other contextual variables were collected in numerical form and later
dichotomized using the 25t or 75t percentile as the cutoff point, depending on whether

the variable represented a negative (low values indicated better situation) or positive (high
values indicated better situation). The objective was to separate 25% of the better-off
municipalities vs. 75% of the municipalities in the worst situation, since in general the
municipalities included had similar profiles, and for the most part, were precarious (Chart 1).
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The organization of variables in this study followed the conceptual theoretical model of
Andersen and Davidson!’, which considers “self-perception of health” as an outcome

of interest. Following this model, the dependent variable was self-perception of health,
constructed from the participant’s self-report during the interview after being asked: “How
would you rate your health today?”, with a Likert scale as the answer options being
adopted, and later dichotomized as “Poor” (bad and very bad) vs. “Good” (good, very
good, and average). The dichotomization adopted allowed us to investigate the negative
self-perception, which reflects the most critical condition of health and quality of life, and
thus, fulfill the objective of the work.

The independent variables were also grouped as suggested by the theoretical model
adopted!” (Figure 2). The model has three blocks, the first block consisting of contextual
variables, and the second and third blocks consisting of variables measured at the individual
level: individual characteristics and health-related behavior. The information on the last two
levels came from the first follow-up interview of the SaMi-Trop project.

In the 15t block, contextual characteristics related to the municipalities were included
considering the variables presented in Chart 1, subgrouped into 1) Predisposing
Characteristics, and 2) Enabling Factors.

The 2" block (individual characteristics) considered three subgroups: 1) Predisposing
Characteristics: gender (female, male), age (up to 60 years, 60 years or more), self-
declared skin color (white, black, brown and others (indigenous and yellow)), marital
status (stable union, without stable union), literacy (no, yes); 2) Enabling Factors: income
(up to 1 minimum wage, above 1 minimum wage), dichotomized considering the value

of the minimum wage in force at the time of data collection (R$ 724 - U$ 304.20),

distance of residence from the Basic Heath Unit (BHU) (over 100 km, from 6 to 99

km, from 0 to 5 km), type of health service most frequently used to treat CD (none,

public, private/health insurance), frequency of access to exams (rarely/ never, regularly/
frequently, always), frequency of access to medications (rarely/never, regularly/frequently,
always), monitoring by the FHS (not monitored, irregularly monitored, regularly monitored),
specialist medical monitoring (not monitored, irregularly monitored, regularly monitored);
and 3) Perceived/Evaluated Needs: self-report of diabetes diagnosis (yes, no), self-report
of arterial hypertension diagnosis (yes, no), body mass index (BMI) (overweight, normal
weight), previous use of Benznidazole (BZN) (no; yes), functional class (with limitations -
Classes Il, 111 and 1V, without limitations - Class 1)18. BMI was calculated from weight and
height measurements using the formula: BMI=Weight (kg)/(Height)? (m), individuals with
normal weight were those with up to 24.9 kg/m?, and overweight those above that valuel®.
The duration of the QRS complex (greater than or equal to 120 m/s, up to 119 m/s) and

the age-adjusted NT-pro BNP20 (changed, not changed) were collected from ECG and blood
tests, respectively. NT-pro BNP levels are quantitative plasma biomarkers of heart failure,
and The QRS complex is the combination of three of the graphical deflections seen on a
electrocardiogram of corresponds to the ventricle depolarization. These variables, with this

cut-off point, reflect worse health conditions, with symptoms that affect the quality of daily
life20.21,
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The 3 block (health behavior) considered three subgroups: 1) Personal Health Practices:
physical activity practice (no, yes); alcohol (frequent use of alcohol, infrequent use

of alcohol), and smoking (smoker, non-smoker). The practice of physical activity was
considered as answered (yes or no). Alcohol was measured by the question “How many
times in the last thirty days, did you consume alcohol?”, the answer options were: did not
consume, consumed less than once a week, consumed 1 to 2 times per week, consumed 3 to
5 times a week, and consumed every day. The answers to this question were dichotomized
and grouped into two categories: infrequent use (did not consume/consumed less than once
a week/consumed 1 to 2 times a week) vs. frequent use (consumed 3 to 5 times a week/
consumed every day). Smoking was assessed by the question: “Which of the following
phrases best defines your habits in relation to cigarette use?”, with the answer options
being: I have never smoked, | have smoked, but | don’t smoke anymore, or | currently
smoke. Smokers were considered to be those who smoked at the time of data collection and
ex-smokers and those who had never smoked were grouped in the non-smoking category; 2)
Health Care Processes: understanding the health situation and treatment of CD, as assessed
by the question “Do you consider that you understand your health situation and the care
you should take during your treatment for Chagas disease?” (I don’t understand enough,

| understand reasonably, | understand well); and 3) Use of Health Services: time since

the last consultation for CD, measured by the question “How long has it been since your
last medical consultation related to Chagas disease?”, the answer being numerical and
subsequently dichotomized into more than one year vs. a year or less.

Initially, a descriptive analysis of all variables was conducted. Simple (n) and relative (%)
frequencies were estimated for each category of variables. For the age variable, the mean
and its standard deviation were also estimated. In addition, the description of contextual
variables according to self-rated health was presented.

Subsequently, bivariate analyzes were conducted between the investigated outcome and

the individual variables. For this, Pearson’s Chisquare test was used. In the multiple
analysis, multilevel binary logistic regression was adopted, so that the variables were
introduced into the model by levels of grouping (3 levels), according to the theoretical
model adopted. Initially, all contextual variables (15t level) were introduced and the model
was adjusted to a significance level of 5%, following the backward manual modeling
technique. Subsequently, maintaining the variables of the first level, the individual variables
(2" level) were introduced from the screening obtained by the bivariate analysis (variables
with p value<0.20). The model was adjusted again. Finally, there was the introduction of
individual health behavior variables (34 level) also screened by bivariate analysis and a
new model adjustment was performed. The multilevel analysis used the fixed effects model
(intercept model) to estimate the fit between the outcome and the contextual and individual
explanatory variables with the mixed coefficients and logit function to obtain the odds

ratios (OR) and confidence interval measures (Cl) 95%. The model was adjusted to each
level introduced in a hierarchical manner, with only variables with statistical significance
remaining. The deviance statistic represented by “-2 loglikelihood”, was the indicator used
to assess the fit quality measure, making it possible to compare the likelihood functions. The
analyzes were performed using Predictive Analytics SoftWare (PASW/SPSS)® version 18.0
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for Windows® and STATA, version 17 (StatCorp, College Station, Texas, USA)®, statistical
software.

The Descriptive and bivariate analysis of contextual characteristics and their association with
self-rated health in patients with Chagas disease is shown in Table 1.

Of the 1,513 CD patients participating in this study, 335 (22.1% 95%CI1=20.0-24.2) showed
poor self-rated health. The average age of the participants was 59.9 (£12.2) years, the
majority were female (67.9%), brown (59.1%), and with a monthly income up to one
minimum wage (53%). Among the municipalities studied, the poor self-rated health ranged
from 6.7% to 57.1%. The distribution of CD patients according to individual characteristics
and health behaviors is shown in Table 2.

In the bivariate analysis, the individual variables screened to compose the initial multiple
model (p<0.20) were: gender, age, literacy, family income, distance from the BHU, health
service used, frequency of tests, frequency of access to medication, medical monitoring by
the FHS, specialist monitoring, diabetes mellitus, hypertension, use of BZN in the last 2
years, functional class, NT—pro BNP, physical activity, smoking, understanding of CD, and
time since the last CD visit (Table 2).

The final adjusted multiple model revealed that among the contextual characteristics,

there was less odds of poor self-rated health among those who lived in municipalities

with a smaller population when compared to those who lived in municipalities with a
larger population (OR=0.6; 95%CI=0.3-0.9), and a greater odds among those who lived

in municipalities with a higher illiteracy rate when compared to those who lived in
municipalities with a lower illiteracy rate (OR=1.5; 95%CI=1.0-2.4) and. among those
who lived in municipalities with fewer doctors per thousand inhabitants when compared to
those who lived in municipalities with a higher doctors per thousand inhabitants (OR=1.5;
95%CI1=1.0-2.4). Among the variables of the second level, there were greater odds of
poor self-rated health among those with limitations in functional class when compared to
those without limitations in functional class (OR=2.0; 95%CI1=1.4-2.7), with a changed
level of NT-pro BNP adjusted for age when compared to those not changed (OR=1.9;
95%CI1=1.2-2.9), who reported arterial hypertension when compared to those without
arterial hypertension (OR=1.5; 95%CI=1.0-2.1), who had an income below one minimum
wage when compared to those income above one minimum wage (OR=1.5; 95%CI=1.1-
2.0), who lived more than 100 km from the BHU when compared to those who lived 0

to 5 km from the BHU (OR=2.5; 95%CI=1.3-4.5), and among those who reported having
irregular FHS monitoring when compared to those without reported having regularly FHS
monitoring (OR=1.7; 95%CI=1.1-2.6). Among the variables of the third level, greater odds
of poor self-rated health were observed among those who did not practice physical activity
when compared to those that practice physical activity (OR=1.8; 95%CI=1.2-2.7) and who
smoked when compared to those that did not smoke (OR=2.6; 95%CI1=1.4-4.7) (Table 3).
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Discussion

This study showed a prevalence of poor self-rated health of more than 22% among

the individuals with CD investigated, being associated with contextual variables such as
population size, illiteracy rate, and number of doctors per thousand inhabitants; and with the
individual variables income, distance from the BHU, FHS monitoring, arterial hypertension,
functional class, NT-pro BNP level, physical activity and smoking.

The high prevalence of poor self-rated health among individuals with CD may be associated
with the greater severity of CD in the chronic cardiac form22, Studies point to a wide
variation in the prevalence of poor self-rated health among different populations’23-25,
Among patients with arterial hypertension, a prevalence of 10.4%?23 was found, among the
elderly, 13.5%24, and among patients with CD a prevalence of 32.8%’. The dependent
variable, determined by means of a simple question, represents an indicator considered
robust and consistent for predicting mortality and functional decline®>.

Despite the recognized relevance of this indicator in chronic diseases*25, there is a gap in
the literature regarding the assessment of self-perceived health in patients with chronic CD,
especially considering characteristics of the context where they live. To date, no previous
studies have been identified that have performed a multilevel assessment related to self-
perceived health among patients with CD, making comparisons of this nature impossible.
The only study identified regarding self-perceived health among CD patients was conducted
considering only the individual level”, not considering the context where the individuals
lived. It is already known that the context determines the occurrence and worsening of CD,
considering that most patients live in a situation of social vulnerability, with unfavorable
sociodemographic, economic, and life conditions. In addition, many patients live in remote
regions and have difficulty accessing specialized health services16:27-29,

In our study, individuals with CD who lived in cities with a smaller population were less
likely to report poor self-rated health. In Brazil, the expansion of primary health care
(PHC) through the FHS has increased and facilitated access to scheduling appointments
and exams, especially in smaller municipalities3?, where residents and health workers know
each other and maintain greater proximity. It is believed that in smaller municipalities,

the humanization of assistance is facilitated due to the closer relationship between health
workers and the reality experienced by the user, which favors the construction of friendly
and trusting relationships based on welcoming, bonding, listening, and dialogue3Z. It is
known that health services with such characteristics bring greater satisfaction to their
users32, Satisfaction with health services is associated with greater positive self-perception
of health33. A previous study found that health services in rural areas were better evaluated
than those in urban areas34. Possibly in smaller municipalities and in rural and remote
areas, there is greater resignation to the health conditions experienced, increasing positive
self-perception3®.

The higher illiteracy rate was another contextual variable that remained in the final model
associated with poor self-rated health among CD patients. It is already agreed that the
level of education is one of the definers of the conduct that the individual takes within the
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health-disease process®6. Health is influenced by educational level, with lower education
associated with greater population illness3’. Previous studies, including a systematic review,
have pointed out the influence of schooling on the self-perception of health of other
populations38:39, However, no studies have been identified that evaluated this relationship
between patients with CD.

In this study, individuals with CD who lived in municipalities with fewer doctors per
thousand inhabitants had greater odds of poor self-rated health. The WHO does not
recommend or establish adequate rates of doctors per number of inhabitants, as this
parameter depends on regional, socioeconomic, cultural, and epidemiological factors. Thus,
there would be little point in establishing a generalized “ideal rate” for all countries®C.
Despite this, this indicator has been used due to the lack of any other that considers

the complexity of care models*!. Brazil still has one of the lowest rates of doctors per
inhabitants in the world, and in January 2018 the country had 2.18 doctors per thousand
inhabitants, while the average number for countries included in the Organization for
Economic Cooperation and Development (OECD) is of 3.4 doctors per thousand inhabitants,
reaching up to 5.1 doctors per thousand inhabitants in countries such as Norway*2. The
municipalities where the participants of this study lived had an average of 0.68 (+0.383)
doctors per thousand inhabitants, and when categorized according to the percentile proposed
in the study, the municipalities in the category “lesser number of doctors” had less than 0.79
doctors per thousand inhabitants, thus being well below the national average. The existence
of a referral doctor for a given community indicates the possibility of establishing a bond,
and consequently, strengthening PHC attributes such as longitudinality and coordination of
care®3. Access and continuity of the PHC service is associated with better self-perceived
health2. This association shows that the simple quantitative — the presence and permanence
of doctors in the municipality — influence the self-perception of health among patients with
CD.

The individual variables that reflect living conditions associated with poor self-rated health
of patients with CD were income, distance from home to the BHU, and monitoring by the
FHS. The distribution of income within a society is a health predictor#4, and this relationship
between the lowest income and the worst self-perception of health is already known10:25.38,

The greater distance between the home of patients with CD and the BHU suggests issues
related to access to PHC services. Previous studies have already found that access to health
services is influenced by distance®®46, Users who most frequent the BHU are those who live
in its vicinity, which facilitates the link between patients and service*6, which can influence
self-perceived health.

Likewise, FHS monitoring was also associated with the outcome. This variable also reflects
access to health services. There were greater odds of poor self-rated health among patients
with CD who report irregular monitoring by the FHS. The FHS represents the “gateway” of
SUS, the current public health model in force in Brazil, for access to PHC#’. The difficulty
in accessing health services is associated with poor self-rated health. Previous studies have
identified such an association among the elderly?* and in the general population?®.
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Although the influence of variables that reflect health conditions on self-perception is
already established in the literature2448-51 our study confirmed this finding, but innovated
when considering markers of CD severity. No previous studies have been identified that
have assessed the relationship between such markers and self-perceived health. Regarding
the presence of systemic arterial hypertension, other studies have already shown its
association with poor self-rated health?420, The limited functional class and the altered
NT-pro BNP level negatively influenced self-perceived health among CD patients. This
finding corroborates the robustness of the dependent variable as a health predictor. The
most advanced functional class is associated with worse health conditions2?48, as it reflects
the extent of symptoms of heart failure, common in CD. The levels of NT-pro BNP are
also accurate discriminators of the diagnosis of heart failure, powerful predictors of death,
and assist in the risk stratification of patients2®49, a frequent situation due to CD. It has
been verified that the functional class with limitations and the altered NT-pro BNP level
were associated with a worse cardiac prognosis in CD, increasing the odds of pacemaker
implantation, atrial fibrillation and/or death in two years of monitoring2®.

The health behavior variables that were associated with poor self-rated health of CD patients
were physical inactivity and smoking, a category most strongly associated with the outcome.
The adoption of healthier lifestyles suggests greater self-care in health, and consequently,
better self-perception of one’s own health. Other studies have also found that poor self-rated
health is strongly associated with physical inactivity®2:53, as well as smoking®45,

Regarding the limitations, in addition to the cross-sectional design that does not allow
establishing causal relationships, there is a limitation regarding the extrapolation of the
results to other populations with CD, who live in different contexts to those portrayed in

this investigation. However, it has already been observed that populations with CD generally
have a similar epidemiological profile*8. On the other hand, the large sample size of patients
with CD and who live in endemic areas of small municipalities is a strong point of our
study, as it portrays scenarios commonly overlooked in the investigations. In addition, the
results were reliably measured, reflecting the patients’ social and clinical conditions, as well
as their parasitological status. Even though some of the information collected came from
self-reporting, which can lead to measurement bias, high accuracy of self-reported questions
for chronic conditions has already been verified®®. Self-perceived health proved to be an
important indicator to be used in health planning and clinical evaluation. This indicator was
sensitive to the contextual and individual conditions of patients with CD and deserves to be
considered in global assessments of these individuals.

This self-perception was influenced by the context where individuals lived, even after
adjustment for important individual markers. The odds of poor self-rated health were lower
among residents of municipalities with a smaller population size. On the other hand, the
odds of poor self-rated health were greater among residents of municipalities with higher
illiteracy rates and with a lower ratio of doctors per inhabitant. At the individual level, the
poor self-rated health among patients with CD was influenced by sociodemographic issues,
access to health services, clinical/laboratory issues, and behaviors. Thus, we observe the
influence of the organization/offer of the Brazilian public health service and of individual
characteristics in the self-perception of health of patients with CD.
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Our findings also corroborate the robustness of the dependent variable as a predictor of

he

alth conditions, since important clinical and laboratory markers related to the severity of

CD remained in the final model. Despite its simplicity of measurement, self-perception of

he

alth proved to be a sensitive indicator of health status in CD, deserving greater recognition

both among scientific studies and in the conduct of clinical practices, which may favor not
only the implementation of care, but also its management.
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Baseline
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Follow-up
n = 1,709

Participants eligible
for this study
n=1,513

figure 1.

145 deaths

Losses:

303 not found and/or refusal to
participate

Excluded from the analysis:
150 with negative serology

46 with no information for the
dependent variable adopted
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Flowchart of eligible, lost and excluded CD patients of the study. SaMi-Trop Project, Minas

Gerais.
Source: Authors.
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