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ABSTRACT

Background: In Latin America, Chagas disease is endemic, with a high prevalence in rural indigenous communities and an increasing 
prevalence in urban areas owing to migration from rural areas with active vector transmission. This study aimed to assess differences in the 
prevalence of Chagas disease in urban and rural moqoit communities, one of the main ethnic indigenous groups in the south of Gran Chaco.

Methods: A seroprevalence study was conducted in six moqoit populations in the Santa Fe province, Argentina. The variables studied 
were serology results for Chagas disease, residents of urban or rural areas, age, and sex.

Results: The results showed that 9.26% of the 702 volunteers evaluated and 18.32% of the 131women of childbearing potential were 
seropositive. According to the calculated prevalence ratio, the prevalence of Chagas disease in urban communities was6.41 (95% 
confidence inverval: 3.73-11.02) times higher than that in rural communities: 21.59% in urban communities vs. 3.37%in rural communities. 

Conclusions: The seroprevalence found in the moqoit community was higher than the estimated level for the general population of 
the same region, with a greater impact in urban areas than in rural areas. The urbanization of groups of people with poor socio-sanitary 
conditions in the second half of the 20th century could have caused this higher seroprevalence of Chagas disease.
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INTRODUCTION

Chagas disease is a parasitic infection caused by the 
protozoan,Trypanosoma cruzi. It is transmitted either through 
triatomine hematophagous insects (vector pathway) or congenitally, 
transfusionally, by organ transplantation, laboratory accidents with 
Trypanosoma cruzi cultures, or by intake of contaminated food 
(non-vector pathways)1. 

Triatomines that transmit the infection are exclusive to Latin 
America, with a greater presence in rural areas of the Gran Chaco 

eco-region2. This eco-region is characterized by a subtropical 
climate with a large thermal amplitude and high summer 
temperatures. It is also characterized by a xerophytic forest crossed 
by plain rivers, low population density, scattered precarious 
housing, poor socioeconomic indicators, and a large proportion 
of the population made up of indigenous communities3.

In the south of Gran Chaco, the prevalence of Chagas disease 
is high in rural indigenous communities in the presence of 
triatomines in their homes4,5, and has increased in urban areas 
due to migration from areas with active vector transmission 
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(Chagas disease urbanization) due to unfavorable socio-sanitary 
conditions6-8. Due to regional efforts, the Santa Fe province was 
certified as free of vector transmission by the Pan American Health 
Organization in 2012.

The main factors associated with Chagas disease in urban 
centers include migration from an endemic areawith vector 
transmission9 or descent from mothers with these risk factors, due 
to the possibility of congenital transmission10. Currently, no study 
has evaluated whether there are differences in the seroprevalence 
of Chagas disease in rural and urban indigenous communities to 
assess the influence of the different risk factors.

The aim of this study was to assess the prevalence of Chagas 
disease in urban and rural moqoit communities, one of the main ethnic 
indigenous groups in the south of Gran Chaco, and to determine 
whether the prevalence of the disease differs between the two groups. 

METHODS

Study area 

The study was conducted in indigenous communities from the 
south of the Gran Chaco ecoregion in Santa Fe Province, Argentina, 
between October 2012 and September 2015. In this province, the 
Instituto Provincial de Aborígenes Santafesinos (Provincial Institute of 
the Indigenous communities of Santa Fe) has recorded 46 indigenous 
communities11, 13 of which live in the Gran Chaco region. Ten of 
these communities belong to the Moqoit ethnic group, and three 
belong to the qom ethnic group. Six of the ten moqoit communities 
were selected as a result of the previous contacts we had with them. 
Two of these six communities live within cities (urban communities), 
and four are remote rural communities. An urban community 
was considered to have more than 2000 inhabitants, as defined 
by the National Institute of Statistics and Census of Argentina12.

Study design

This observational, cross-sectional, descriptive study was 
conducted through convenience sampling of volunteers aged>1 
year. For the recruitment of volunteers, both health leaders and 
community leaders (caciques) were contacted to explain the 
methodology and scope of the project and obtain informed 
consent from participants. Health leaders invited volunteers to 
participate during home visits, whereas community leaders invited 
volunteers during community meetings.

Following biosecurity standards for the management of 
biological samples, blood samples were taken from volunteers 
by venous puncture, either in community meeting rooms or at 
their homes, in case they were unable to travel. Due to the type of 
recruitment, the reasons for rejecting informed consent were not 
recorded. Blood samples were transported to the laboratory of the 
National Endemia Research Center of the School of Biochemistry 
and Biological Sciences of the Universidad Nacional del Litoral, 
Santa Fe, Argentina, for processing and analyzed according to 
the Guía para la Atención del Infectado por Trypanosoma cruzi del 
Ministerio de Salud de la Nación (Guidelines for the assistance to 
people infected by Trypanosoma cruzi of the Argentine Ministry 
of Health). All blood samples were analyzed using indirect 
hemagglutination (Chagatest HAI Wienerlab®) and recombinant 
enzyme-linked immunosorbent assays (Chagatest ELISA 
Wienerlab®). In case of mismatch, an indirect immunofluorescence 
test was also performed13. The results were considered positive or 
negative based on the concordance between the two tests. 

Statistical analysis

The variables studied were the serology results of Chagas 
disease, residents of urban or rural areas, age, and sex.

The data were incorporated into an Excel® database and 
analyzed using Epi-Info® 7.2.1. and InfoStat®. The continuous 
variable (age) was analyzed using the Mann-Whitney U test 
and summarized by the median value due to its non-Gaussian 
distribution and dichotomized to compare different groups by 
means of the prevalence ratio. The significance level was set at 
5%. For the purpose of the analysis, the volunteers were divided 
into three age groups: < 19 years, 19–50 years, and >50 years. This 
division into age groups was based on the recommendations of 
the Argentine Ministry of Health regarding treatment of chronic 
patients: treat patients up to 19 years of age, probably treat 
patients between 20 and 50 years, and probably not treat patients 
over 50 years old. In addition, the seroprevalence of Chagas disease 
in women of childbearing age (15–44 years) has been described. 
The prevalence ratio was calculated using the corresponding 
confidence interval. 

Ethical considerations

Participants were informed about the risks and benefits of 
blood collection. For volunteers between the ages of 1 and 
18 years, informed consent to participate was provided by a 
responsible adult, whereas for those over 18 years, consent 
was given by the participants themselves. The results were then 
provided to each participant and to representative institutions of 
the Ministry of Health of the Province (Provincial Chagas Program 
and Local Health Centers) to coordinate and ensure accessibility 
to clinical follow-up and treatment. The procedures followed were 
in accordance with the ethical standards of the Personal Data 
Protection Law of Argentina (N° 25326) and the principles of the 
Declaration of Helsinki, 1964, as revised in 1975, 1983, 1989, 1996, 
and 2000.This project was evaluated and approved by the Ethics 
and Security Advisory Committee in Research of the School of 
Biochemistry and Biological Sciences of the Universidad Nacional 
del Litoral, Santa Fe, Argentina (Act No. 03.12). 

RESULTS

The six moqoit communities studied had an estimated 
population of 1543 inhabitants14. In total, 702 volunteers from this 
estimated population (45.50 %) were included in the study. Of these 
volunteers, 32.34% (227/702) belonged to two urban communities 
and 67.67% (475/702) to four rural communities. Regarding sex, 
55.70% (391/702) were women and 44.30% (311/702) were men, 
with an age range between 1 and 94 years old and a median of 
11 (15 in urban areas, 10 in rural areas).

The seroprevalence of Chagas disease was 9.26% (65/702), 
increasing from 1.94% in volunteers younger than 19 years old 
to 54.29% in those over 50 years old; 33.50% (131/391) of the 
participating women were of childbearing age (15 to 44 years of 
age)15, and 18.32% of these (24/131) women were seropositive for 
the infection. The results are summarized in Table 1.

According to the calculated prevalence ratio, the seroprevalence 
of Chagas disease was 6.4(95% confidence interval (CI): 3.73-11.02) 
times higher in the urban population than in the rural population 
(Table 2).
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TABLE 1: Sex, Age range and Serology for Chagas disease in urban and rural moqoit communities of the Gran Chaco of Santa Fe province, Argentina.

Age range Sex Type of community

Serology

Total
Positive

% (95% 
Confidence 

Interval)

<19 years 273
51.90 253 48.10 127 24.14 399 75.86 10 1.90

526
(47.63-56.14) (43.86-52.37) (20.68-27.98) (72.02-79.32) (1.04-3.46)

19-50 years 98
69.50 43 30.50 70 49.65 71 50.35 36 25.53

141
(61.20-76.97) (23.03-38.80) (41.12-58.18) (41.82-58.88) (18.57-33.55)

>50 years 20
57.14 15 57.14 30 85.71 5 14.29 19 54.29

35
(39.35-73.68) (26.32-60.65) (69.74-95.19) (4.81-30.26) (36.65-71.17)

Total 391
55.0 311 44.30 227 32.34 475 67.66 65 9.26

702
(52.00-59.33) (40.67-48.00) (29.98-35.88) (64.12-71.02) (7.33-11.63)

TABLE 2: Association between serology for Chagas disease in moqoit communities and condition of living in a rural area in Gran Chaco of Santa Fe province, according 
to age ranges.

Age range Community
Serology for Chagas Prevalence Ratio 

(95% Confidence 
Interval)Positive Negative Total Seroprevalence

<19 years
Urban 5 122 127 3.93

3.14 (0.92-10.68)
Rural 5 394 399 1.25

19-50 years
Urban 25 45 70 35.71

2.31 (1.23-4.32)
Rural 11 60 71 15.49

>50 years 
Urban 19 11 30 63.33

Non-defined
Rural 0 5 5 0

Total
Urban 49 178 227 21.5

6.41 (3.73-11.02)
Rural 16 459 475 3.37

Reference group: Community Rural.

DISCUSSION

The seroprevalence of Chagas disease found in the indigenous 
communities studied was higher than the level estimated in the 
total population of the Santa Fe province (4%)16,17. These data 
coincide with the increased seroprevalence found in other studies 
related to indigenous communities of Gran Chaco compared with 
the general population9,18. As Chagas disease is an endemic disease 
strongly related to socio-sanitary conditions, the results would 
confirm that the indigenous peoples of this eco-region are more 
exposed to this neglected disease than the rest of the population. 

Living in an urban community was significantly associated 
with positive Chagas disease serology in all age groups. High 
discrepancy in seroprevalence between rural and urban areas 
in those older than 50 years was not discussed due to the small 
number of volunteers in this age range in rural communities.

The high seroprevalence found in women of childbearing age 
highlights the importance of campaigns for the detection and 
early treatment of congenitally infected newborns, as congenital 
transmission has been shown to be of increasing epidemiological 
importance10,19,20. The specific etiological treatment for women of 
childbearing potential has also been identified as the only effective 
form of prevention of congenital transmission21-23. In line with other 

studies describing the "urbanization" of the disease due to the 
immigration of people from endemic areas6-8, our results showed 
high seroprevalence in urban indigenous populations.

In 2012, the Santa Fe province was certified by the Pan 
American Health Organization as being free of vector transmission; 
therefore, the main route of transmission was congenital. The 
urbanization of indigenous communities in Santa Fe province is 
a fairly recent phenomenon, mainly occurring in the second half 
of the 20th century24. In this process, those who migrated the 
most were those with the worst socio-sanitary conditions in their 
places of origin, which also exposed them differentially to Chagas 
disease. For these groups, currently over 50 years old, congenital 
transmission could have caused the higher seroprevalence in urban 
areas compared torural areas for other age ranges.

Given the fact that the paradigm shift in the transmission of 
Chagas disease has occurred in recent years, from the vector to the 
congenital pathway and from the rural to the urban environment, 
it is necessary to expand public health policies, directing activities 
not only towards vector control in rural areas, but also to the timely 
diagnosis and treatment of mothers and children in both urban and 
rural areas. Likewise, such public policies should be accompanied 
by a more inclusive health system capable of ensuring accessibility 
to the diagnosis, treatment, and control of infections, especially 
for the most vulnerable social groups.
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In conclusion, the seroprevalence found in the moqoit 
community was higher than the level estimated for the general 
population of the same region, with a greater impact in urban areas 
than in rural areas. The urbanization of groups of people with poor 
socio-sanitary conditions in the second half of the 20th century 
could have caused this higher seroprevalence of Chagas disease.
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