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Abstract
Aims Chagas disease continues to be a problem in indigenous communities of the Paraguayan Central Chaco because of the high
infection prevalence. The study area presents great environmental and biological diversity, high temperatures, low rainfall,
poverty and rapid vector reinfestation. This descriptive study analyzed the demographic and socioeconomic profiles and knowl-
edge, beliefs and attitudes toward Chagas disease in four indigenous communities.
Methods A household survey was used as an instrument for gathering information from 270 families as well as a survey of social
networks, in-depth interviews and focus groups with key informants and four participatory diagnoses.
Results A high percentage of the studied population did not know about the disease (72%), but 80% of them identified the
presence of the main vector in their homes. They had poor knowledge of the vector as an annoying bug to be eliminated (19%)
and did not relate it to the disease. Half of the population thinks that there is no risk of contracting the disease, which could be
curable (52.7%). Work activities were linked to Mennonite groups, and solidarity cooperation and mutual aid with exchanges of
favors, mainly related to food, were common.
Conclusion There is no knowledge about Chagas disease in these communities because of different factors, including not
associating symptoms with the disease, the predominance of ethnic languages, which limit the education process, and lack of
access to public health. National Chagas Program efforts should be complemented by other programs with health education and
improved learning conditions based on a comprehensive approach according to the rights and specific cultural characteristics of
these populations.
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Introduction

The current existence of Chagas disease as a health, social and
economic problem that silently kills 14,000 people per year in
Latin America is shameful (PAHO 2018). Although a hundred
years have elapsed since its discovery, most of those affected do
not have access to diagnosis and treatment (Zabala 2012; Dias
2006). This endemic disease affects poor rural areas of Latin
America, mainly in Argentina, Bolivia, Paraguay and Brazil,
where the prevalence of cases is high (Molina et al. 2016).

Prevention efforts have produced an interruption of transmis-
sion by Triatoma infestans (vinchuca) in Uruguay, Chile, Brazil
and, just recently, in all of Paraguay (WHO 2015; PAHO 2018).
Because of the rapid reinfestation process, the transmission in
Argentina and Bolivia remains in the ecorregion of Gran Chaco,
comprising more than 1 million km2 (Gorla et al. 2015; Cortez
et al. 2010; Gurtler 2009). Among the Latin American popula-
tions most affected by neglected diseases and Chagas disease
are the indigenous communities (ONU 2008). In Paraguay, the
indigenous people have a 7.9 times greater probability of being
poor than the rest of the population (ONU 2008). The greatest
concentration of indigenous people is in the departments of
Boquerón and Presidente Hayes (44.2%) in the Central
Paraguayan Chaco (Fig. 1). This proportion is high compared
with the national average (1.8%) (DGEEC 2014). The region
has the lowest rates of human development in the country, with
poverty reflected indirectly by the low literacy rate, poor
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housing and poor access to drinking water and electricity (Fogel
2006; DGEEC 2014).

Paraguay, as a developing country with a poor population
affected byChagas disease, has allocated resources to address-
ing this disease aiming to reduce transmission in the three
departments of the Paraguayan Chaco (PAHO 2018). For a
decade now, numerous strategies have been implemented in
the country to address the prevention and surveillance of
Chagas disease with community involvement, and their exten-
sion to and emphasis on the Chaco area are currently being
implemented (Rojas de Arias et al. 2012). Due to the geo-
graphical and environmental difficulties this area presents,
the reinfestation of houses persists after the residual applica-
tion of insecticides (Gürtler 2009; Vazquez-Prokopec et al.
2009; Gorla et al. 2015), favoring the potential reinitiation of
transmission in this area.

There is no knowledge about the Chaco indigenous com-
munities’ perception of Chagas disease or their beliefs, atti-
tudes and behaviors related to the vector. This information is
critical to address the surveillance of the reinfestation process
(Sanmartino and Crocco 2000; Sanmartino et al. 2015) and
potential reinitiation of Chagas disease transmission with
strategies and methodologies appropriate for the Paraguayan
Chaco population.

This study is inserted within the framework of a project
with an ecosystem approach to the control of Chagas disease

in the Gran Chaco and describes how indigenous communities
of the Paraguayan Chaco, who live under extreme poverty and
triatomine reinfestation pressure, perceive Chagas disease and
their behaviors, beliefs and attitudes toward this highly prev-
alent pathology.

Materials and methods

Study area This area belongs to the departments of Boquerón
and Presidente Hayes (the Central Chaco) and includes com-
munities of Campo Largo (Lengua ethnic group), Campo
Alegre (Nivaclé ethnic group), 10 Leguas (Angaité ethnic
group) and 12 de Junio (Angaité ethnic group), with a total
population of 1372 people (Fig. 1). These indigenous popula-
tions increased by 2.7% during the 2002–2012 period
(DGEEC 2014).

These communities are considered highly endemic for
Chagas disease; their infestation rate oscillates between 25 to
70%, and infection of triatomines captured in domiciles
reached a natural infection rate of 9.2% (data not shown).
Agents of the National Chagas Program of Paraguay subject
the houses in this area to routine insecticide applications. The
area also includes a Mennonite community, a group of immi-
grants with the greatest productivity in the country.

Fig. 1 Location of the indigenous
localities in the Paraguayan
Chaco
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SurveyA household survey was carried out between 2009 and
2011 based on quantitative and qualitative instruments that
were constructed by a team of professionals from the social
sciences departments of Argentina, Bolivia and Paraguay and
adapted to the culture of each region and country.

Population and sample The household survey covered 270
indigenous families, which comprised the study population.
The families in the community doing the fieldwork at the time
were part of the survey. For a social network survey, 10% of
families were randomly selected from the total of respondents
with the highest number of favors exchanged (mutual aid) in
the household survey (i.e., 30 families in total). The qualitative
sample was determined using two criteria: (1) the equal rep-
resentation of people by sector of the four communities and
(2) the minimum amount that each technique requires to be
carried out.

Variables and instruments The quantitative variables of the
household survey were classified as (1) sociodemographic
characteristics, i.e., age, educational level, sex, family produc-
tion for sale or trade, work of the head of household, house-
hold income, work of the spouse, remuneration for work, des-
tination of household income and migration, (2) social net-
works, exchange of favors and mutual aid, sufficient income,
(3) knowledge and behaviors related to Chagas disease and
the vector, (4) attitudes and beliefs linked to the vector and (5)
access to health services. The qualitative variables for the
interviews were identification of vector presence and knowl-
edge of Chagas disease. Another qualitative variable sought in
the participatory diagnoses was the identification of health
problems in the communities.

Data analysis The quantitative data were processed using
Microsoft Office, Excel 2007 and SPSS v. 15.0 for
Windows. The results were reported in percentages to each
variable measured. The qualitative information was tran-
scribed in digital form in Word for Microsoft Office. The
interviews made in Guaraní were translated into Spanish and
those in Nivaclé translated by the indigenous facilitators of
each ethnic group selected for this purpose while the field-
work was carried out. The data were organized into previously
established categories of analysis.

Ethical considerations The research team made a recognition
visit to each community, presenting the objectives of the re-
search, the scope and possible benefits the people would re-
ceive from the information provided as well as the assurance
that the data obtained would be treated confidentially. They
were also assured that the results would be presented to the
communities after the study concluded. The need for the com-
munities to discuss their participation in the study collectively
was emphasized. The caciques acted as representatives of

Table 1 Socioeconomic aspects and demographic characteristics of the
indigenous population from 2009 to 2011

Recorded number (%)

Age (years)

0 to 10 262 (19)

11 to 20 337 (25)

21 to 30 181 (13)

31 to 40 163 (12)

41 to 50 110 (8)

50 or more 101 (7)

Educational level (last year or approved grade)

Preschool until 3rd grade 438 (51)

4th to 6th grade 322 (38)

7th to 9th grade 56 (6.5)

1st to 4th grade (1st grade of high school) 14 (1.5)

Illiterate 12 (1.4)

High school graduate 1 (0.1)

Gender

Male 715 (52)

Female 656 (48)

Family production for sale or exchange

Yes 86 (32)

No 167 (62)

Does not answer 17 (6)

Work of head of household (n = 270)

I work at a farm with Mennonites 89 (33)

Agriculture/farm/small livestock 138 (51)

Artisan/health promoter/seller/shepherd 18 (7)

Does not work 5 (2)

Tree-felling 8 (3)

Housewife 6 (2)

Does not know/does not answer 6 (2)

Consideration of household income as sufficient

Yes 54 (20)

No 187 (70)

Does not know/does not answer 29 (10)

Work of the spouse

Household tasks, farm, animals, home 193 (71)

Work for the Mennonites 24 (9)

Others 13 (14.3)

Does not know/does not answer 40 (14.7)

Compensation for work

Money 178 (66)

Money and merchandise 34 (12)

Merchandise, products, services 27 (10)

Does not receive payments 24 (9)

Does not know/does not answer 7 (2)

Household survey
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their communities throughout the research process. The Ethics
Committee of the Moisés Bertoni Foundation approved the
research protocol in July 2009.

Results and discussion

Socioeconomic aspects and demographic
characteristics

The population studied was mostly young; a total of 44%were
< 20 years of age and only 7% percent of the population was >
50 years of age. There were slightly more males (52%) than
females. The number of years of formal education was very
low (< 5 years), which did not allow having the skills, abilities
and knowledge essential to achieve a better quality of life
(Table 1).

The possibility of obtaining work within the Mennonite
communities allows some of the studied indigenous commu-
nities to maintain paid work activities, mainly in agriculture
and to a lesser extent livestock (Table 2). The shared rent crops
where they work are oriented toward the important economic
sector of the Central Chaco, and this important source of in-
come implies in turn a dependence on the Mennonite commu-
nity. The work done by women differs significantly fromwhat
was stated by the head of household, as they are mainly con-
centrated in activities related to the household (Tables 1 and
2).

Nearly half of the families had a member who had left their
community or district to work, which implies that the possi-
bilities for subsistence in the area are very limited. Most who
emigrated were heads of households, and usually they send
very little to their families (Table 3). Considering that incomes
are not sufficient and that 42% of households with a member
who had emigrated stopped receiving that support during each
absence, this leads to a vulnerable situation if this member is
the head of the household.Most people whose occupation was
outside the home worked with the Mennonites in activities
such as dairy farming, cultivation, tree-felling and animal care
(Table 3).

Migration of household members and State support

Migratory movement was motivated by the search for work,
and having insufficient income meant almost exclusively
needing more for food. However, this uprooting did not nec-
essarily culminate in obtaining sustenance for the family. State
support in the form of social security, retirement and pensions
is deficient. An overwhelming 87% (234) stated that they did
not receive any type of retirement support or pension
(Table 3). The State’s presence was imperceptible and access
to health services limited, although two communities (Campo
Alegre and Campo Largo) had private insurance from the
Mennonite Indigenous Cooperation Services Association
(ASCIM).

The socioeconomic situation observed partially reaffirms
the statement of Branislava Susnik (1982) that these

Table 2 Work, gender,
subsistence and food
consumption from 2009 to 2011

Work and gender

Semi-structured
interviews

Clear division of tasks by sex:

Men Bwork in the colonies, milk^ and perform Btree-felling and those things^

The women Bwork in the farm and in the garden^ and Bthey stay in the house to take
care of children^

Type of majority work carried out: BAgriculture, farm and their own livestock^ are
related to the availability of land for cultivation and the existence of share rent crops
such as Bsesame, beans^, Bwe are now preparing to plant fruits and sesame^

Subsistence

Focus groups Critical situation regarding food:

BSometimes we do not have breakfast, sometimes we do not have lunch, sometimes we
will not even have tereré (traditional cold beverage made with yerba mate and cold
water) and why is this the case?^

BWe indigenous people have the worst^

BThe need…it squeezes me, I cannot stand sometimes and I talk to my husband how
about how we can get out of this^

Consumption

Semi-structured
interviews

The income of the majority only covers food:

It covers Bonly food^ and Bsometimes it covers for something small we want to buy^

Goods that must be purchased: BMeat, rice, noodles, sweet potatoes, pumpkin, fruits
are not available, because they do not grow^ Hunting is no longer the main way to
obtain food

Interviews and focus groups in the field
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populations are still immersed in the struggle for survival and
mainly focused on getting food, as in ancient times. There is
an aggravating circumstance at present: as the natural re-
sources are exhausted, the people do not have opportunities
to find jobs.

Community social networks

The existence of social networks has alleviated the situation
ofpoverty, since families that donot have support are alone to
face adverse situations (Table 3). Solidary cooperationwas a
common practice between families, who shared their food,
supported each other when needed with household or other
tasks, and met with relatives and neighbors to share recrea-
tion times. Similar practices were found in rural areas of
Argentina where networks are an established social system
(Dell’Arciprete et al. 2014). The diversity of strategies
adopted for subsistence revealed the adaptive capacity of
these indigenous groups to the modalities of wage labor.
Thevaried subsistence strategies of the families didnot trans-
late into sufficient income to cover their basic needs because
they were short term and aimed at satisfying immediate food
needs. The appropriation of natural resources in their grand-
parents’ time has been replaced by work, and it can be
considered a replacement for searching for hunting and
gathering territories. Considering the perspective of Pierre
Bourdieu (1999) that poverty should be considered accord-
ing to both what one does not have and what one has, the
existence of social networks as a set of relationships for the
exchange of resources was in force in these communities to
alleviate deficiencies in obtaining food.

Knowledge

The population does not have precise knowledge about
Chagas disease, since less than a quarter of those
interviewed consider it dangerous. The vast majority
(72%) has no knowledge of it or the vector (Table 4).
Chagas disease does not exist in the culture of the differ-
ent ethnic groups studied. However, the vector is the only
link between the indigenous population and a nonexistent
disease mentioned by people outside their community.
This situation has been observed in other indigenous
groups of the continent (Ríos-Osorio et al. 2012). In the
Yucatan Peninsula (Mexico), part of a population of
Mayan natives had limited understanding of the disease
(Rosecrans et al. 2014). In other studies, such as one on
endemic communities in Honduras, the majority of the
population knew about Chagas disease but had poor or
very poor knowledge about Chagas transmission and its
vectors (Donovan et al. 2014).

Attitudes

Attitudes toward the vector of Chagas disease reflect an
inaccuracy in the studied indigenous people’s knowledge
of it. Unlike other Guaraní indigenous groups in Bolivia,

Table 3 Social characteristics and State support from 2009 to 2011

Number (%)

Migration (n = 270)

Yes 117 (43.3)

No 152 (56.3)

Does not know/does not answer 1 (0.4)

Family member who emigrates (n = 117)

Head of household 75 (64)

Others (includes full family) (4) 40 (34)

Does not know/does not answer 2 (2)

Time of absence from home, in weeks (n = 117)

1 to 4 56 (48)

5 to 20 13 (11)

> 20 42 (36)

Does not know/does not answer 6 (5)

State support (n = 270)

Yes 44 (16)

No 201 (75)

Does not know/does not answer 25 (9)

Help received from relatives, friends, neighbours in the face of needs
(n = 270)

Always 117 (43.3)

Sometimes 93 (34.3)

Never/almost never 48 (18)

Does not know/does not answer 12 (4.4)

Aid granted in the last three months (n = 270)

Yes 194 (72)

No 72 (27)

Does not know/does not answer 4 (1)

Type of aid granted (n = 194)

Jobs 29 (15)

Feeding 89 (46)

Health/medications 16 (8)

Cash 8 (4)

Water supply 5 (3)

Farm 21 (11)

Various forms/in everything 24 (12)

Do not know/do not answer 2 (1)

Consideration of household income as sufficient (n = 270)

Yes 54 (20)

No 187 (70)

Does not know/does not answer 29 (10)

Household survey
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who know the Chagas vector very well (Verdú and Ruiz
2003), or in Honduras, where the population clearly iden-
tified the risks (Donovan et al. 2014), the studied indige-
nous communities did not know Chagas disease and knew
little or nothing about its vector. They believed it is cur-
able, despite recognizing vinchucas and qualifying them as
annoying bugs that should be removed, but they did not

link them to the disease. The disease was not considered an
important community problem, nor was the risk of suffer-
ing from the disease. There is undoubtedly ignorance about
the treatment of the disease; however, a significant percent-
age of the study population trusts that the health services
will know what to do and considers that there are adequate
medications (Table 4).

Table 4 Perception and visibility
of Chagas disease from 2009 to
2011

Number (%)

Knowledge of Chagas disease (n = 270)
Disease attacks organs/dangerous 46 (17)
Vinchuca’s disease/it kills 10 (4)
Flu, fever, headache or throat ache 14 (5.2)
Bug that bites/pointed/dangerous 2 (1)
Disease has to be eliminated 1 (0.4)
Chagas is not dangerous 1 (0.4)
Does not know 196 (72)

What does transmit it? (n = 74)
The vinchuca 44 (59.4)
A bug 1 (1.4)
Dogs and mice 1 (1.4)
Chickens 1 (1.4)
By contagion, tereré (herbs with cold water), etc. 1 (1.4)
Does not know/does not answer 26 (35)

Can it be cured? (n = 74)
Yes 39 (52.7)
No 31 (41.8)
Does not know/does not answer 4 (5.4)

A member of the household has suffered the disease (n = 270)
Yes 41 (15)
No 200 (74)
Does not know/does not answer 29 (11)

Identification of the most annoying animals (the highest percentage) (n = 270)
Mosquito 70 (26)
Chichâ guazú (Guarani word for vinchuca), vinchuca, emascó
(Enxet word for vinchuca) Vayanahá (Nivaclé word for vinchuca)

50 (19)

Identification of the most dangerous animals (n = 147)
Snake 83 (30)
Vinchuca 64 (24)
Identification of hard-to-kill animals (n = 133)
Snake 86 (32)
Vinchuca 47 (17)

Recognition of the kissing bug when you see it (n = 270)
Yes 234 (87)
No 31 (11)
Does not know/does not answer 5 (2)

Recognition of the most dangerous vinchucas (n = 234)
Black 119 (51)
Brown 39 (16)
Red 13 (6)
Yellow 5 (2)
Other 11 (5)
Does not know/does not answer 47 (20)

Knowledge of the presence of vinchucas at home at present (n = 270)
Yes 100 (37)
No 147 (54)
Does not know/does not answer 23 (9)

Presence of the vinchucas at some time in your home (n = 270)
Yes 216 (80)
No 39 (14)
Does not know/does not answer 15 (6)

Household survey
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Practices

Even without having clear knowledge about Chagas disease, the
population has incorporated two practices to prevent it: first, to
clean the houses to prevent the vector from remaining; second, to
spray the houses to eliminate the vinchucas that are in their
homes. They identified the presence of vinchucas in their homes
and the application of insecticides (Bspraying^) as the main way
to fight the vector. They showed no interest in adoptingmeasures
to avoid getting sick and expressed resignation or the inability to
do anything about the vector. This discouragement can be related
to the slim possibility of having their own means for intra-
domiciliary elimination. This population behavior was also ob-
served by Dell’Arciprete et al. (2014), who showed that the rural
population in northern Argentina adapted to the presence of the
vector, naturalizing it, because of their ignorance about the rela-
tionship between it and the risks of contracting Chagas.

There are two practices that do not appear in this section:
housing improvements—conditioned by the economic
capacity—and the search for vinchuca nests in the house for
their subsequent elimination (Table 4). However, housing im-
provement should not be expected as an exclusive strategy in
the control of this disease, but as an alternative that will in-
crease the quality of life in populations placed in areas endem-
ic for Chagas disease (Prüss-Ustün et al. 2016).

Behaviors, attitudes and beliefs about Chagas disease

The majority declared that they worry about having
vinchucas in their houses; however, the reasons for this con-
cern do not refer to Chagas disease but to something that
produces fear (Table 5). In almost all the questions related
to the presence of the vector at home, the answers reflected a
significant lack of knowledge (Table 6). The behaviors and
attitudes observed in these communities are similar in other
Latin American regions. The cultural component of the dis-
ease allows communities to coexist with vectors, and the

biological component makes Chagas a silent and symptom-
free disease (Zabala 2012).

National Chagas control program success

Despite the almost imperceptible presence of the State in
the area, for many years it has promoted and reinforced
the intervention of the National Chagas Program, which
has reached all the villages. This program has been
implementing the strategy of house chemical spraying
and entomological surveillance by communities for sever-
al years (Rojas de Arias et al. 2012). The environmental
conditions, residual effect of the insecticides and distances
between communities in the Chaco make the implemen-
tation of this strategy difficult; however, currently the
three departments of the Paraguayan Chaco have achieved
the vector transmission cutoff (Rojas de Arias 2016;
PAHO 2018). Therefore, the strengthening of control
and surveillance actions is crucial to maintaining success,
since the processes of repopulation and reinfestation are
rapid in this region. Additionally, the main vector
Triatoma infestans was found in sylvatic populations, a
fact that increases the infestation pressure against domes-
tic and peridomestic areas (Rojas de Arias 2016; Rolón
et al. 2011).

The State still owes a debt because it has not fulfilled
its obligation to protect the indigenous communities and
focus on the access to health as a major factor in people’s
quality of life.

Conclusion

In summary, the precarious socioeconomic conditions of
the communities studied, their limited access to health,
the permanent lack of access to food that forces them to
migrate and the mutual support strategies to survive as

Table 5 Identification of the
vector and knowledge of the
disease from 2009 to 2011

Semi-structured interviews

Vector identification Identification of the vector is not precise:

BSome had and some did not have. I do not know if it exists in the houses of material or
wood. There is usually more in the wooden house, which has wood on its wall"

BWe live in our community without thinking that some disease or problems will arise
because many times people do not realize it^

BNow we are listening and we realize and other people who do not realize that, they do
not even think about it^

Focus groups

Knowledge of the
disease

Lack of precise knowledge regarding the disease and its vector:

BWell…talks have to be made to understand what the disease brought by this vinchuca
is^

BIt worries me that our culture is used to having vinchuca^

Field interviews
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well as the limitations of communication because of the
language, limited knowledge about Chagas disease and

other diseases of poverty show the extreme vulnerability
of these indigenous groups.

Table 6 Behaviors, attitudes and
beliefs about Chagas disease
vectors from 2009 to 2011

Number (%)

Behavior in the presence of vinchucas (n = 211)

Kill them 174 (81)

Take the vinchuca and put it in a box 15 (7)

Spray it with insecticide 7 (3)

Try to kill them unsuccessfully 7 (3)

Nothing 6 (3)

Take them out of the room/house 2 (1)

Does not know/does not answer 5 (2)

Search for vinchucas in the house (n = 270)

Yes 185 (69)

No 78 (29)

Does not know, does not answer 7 (2)

Do something so that there are no vinchucas in the house (n = 270)

Yes 125 (46)

No 54 (20)

Does not know/does no answer 91 (34)

Act to avoid the disease (n = 270)

Yes 67 (43)

No 26 (16)

Does not know/does no answer 64 (41)

Concern about the presence of vinchucas in the house (n = 270)

Yes 220 (82)

No 17 (6)

Does not know/does no answer 33 (12)

Why are you worried (n = 220)

Bite/makes you sick/scary 82 (37.2)

It is dangerous for people 58 (26.4)

Suck blood/it hurts 28 (13)

There may be Chagas 1 (0.4)

Others 33 (14.8)

Does not know/does not answer 18 (8.2)

Belief that it is feasible to eliminate the vinchucas forever

Yes 115 (43)

No 91 (34)

Does not know/does no answer 64 (23)

Ways in which you can eliminate the vinchucas forever (n = 115)

With fumigation/SENEPA (national vector control institution) 45 (39)

With medicines/poisons/fumigating 23 (20)

Caring for the environment/cleaning 22 (19)

Others 14 (13)

Does not know/does not answer 11 (9)

Access to health services in case of having Chagas disease (n = 270)

Yes 136 (50)

No 75 (28)

Does not know/does no answer 59 (22)

Household survey
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The current strategy on the prevention and surveillance of
the vector transmission of Chagas disease in the region should
be complemented by the improvement of housing and basic
health education. All the actions carried out by the State at the
community level should be focused on improving the living
conditions of the indigenous population in an integrated man-
ner. While high levels of poverty persist, efforts to maintain
the recently reached reduction of transmission of Chagas dis-
ease will be huge and unsustainable.

The actions directed at the indigenous population should
use intervention strategies with participatory processes in their
communities, with the objectives of integrating the perspec-
tives of the people and involving them in the actions that affect
them. The design and implementation of control actions for
national programs should be based on a comprehensive ap-
proach according to the rights and specific cultural character-
istics of the affected populations.
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