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Abstract
Chagas disease (CHD) has become a challenge in Spain due to the high prevalence of immigrants coming from endemic areas. 
One of the main difficulties for its control and elimination is its underdiagnosis. The identification and integral treatment of 
CHD are key to increasing rates of diagnosis, overcoming psycho-social barriers and avoiding CHD progression. Community 
interventions with in situ screening have proven to be a useful tool in detecting CHD among those with difficulties accessing 
health services. To determine the underdiagnosis rate of the population most susceptible to CHD among those attending two 
different Bolivian cultural events celebrated in Barcelona; to describe the sociodemographic characteristics of the people 
screened; and to analyse the results of the screening. The community interventions were carried out at two Bolivian cultural 
events held in Barcelona in 2017. Participants were recruited through community health agents. A questionnaire was given 
to determine the participants’ prior knowledge of CHD. In situ screening was offered to those who had not previously been 
screened. Those who did not wish to be screened were asked for the reason behind their decision. Results were gathered in 
a database and statistical analyses were performed using STATA v14. 635 interviews were carried out. 95% of the subjects 
reported prior knowledge of CHD. 271 subjects were screened: 71.2% women and 28.8% men, of whom 87.8% were of 
Bolivian origin. The prevalence of CHD was 8.9%. Community health interventions with in situ screening are essential to 
facilitating access to diagnosis.
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Background

Chagas disease (CHD) is a growing concern in non-endemic 
countries [1], specifically in Spain, the country with the 
highest prevalence of this disease in Europe [2–4]. It is 
estimated that between 6 and 7 million people are infected 
with Trypanosoma cruzi worldwide, the majority being 
from Latin America [5]. Spain is the European country 
with the largest population of immigrants coming from Latin 

America, including Bolivia, the country with the highest 
prevalence of infection by T. cruzi in the Americas. For this 
reason, Spain has a greater estimated number of infected 
people than any other European country and even some 
countries in the Americas [6–8].

The World Health Organization (WHO) classifies CHD 
as one of the 21 Neglected Tropical Diseases (NTD) and one 
of the main difficulties for its control and elimination is its 
severe underdiagnosis. It is currently estimated that, world-
wide, less than 10% of infected patients have been diagnosed 
with CHD [2–5, 9]. Overcoming barriers of access to diag-
nosis is crucial to reversing this problem [10].

In the case of CHD, psycho-social and cultural determi-
nants clearly act as a barrier against access to the diagnosis 
and treatment of the disease, not just for affected patients 
but also for their families and society in general [11, 12]. 
Debunking the myth that CHD is terminal, and there-
fore working toward relative societal normalcy as well as 
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advocating for the diagnosis and treatment of this disease, 
has important effects on health from both a psychological 
and social standpoint [10].

Screening is fundamental for the diagnosis of CHD at any 
stage of the disease. Early detection allows patients to begin 
antiparasitic treatment, which becomes less effective in later 
stages of the disease. Diagnosis in the later chronic phase is 
also important in order to offer integral management of the 
disease, and to promote secondary and tertiary prevention of 
CHD and its complications, which helps to break down the 
psycho-social barriers in a more effective way. Screening is 
also imperative in order to stop human-to-human spread of 
CHD, such as through congenital transmission and transmis-
sion through donated blood [13].

Since 2005, in Spain, CHD has been screened in blood 
donors coming from countries with high endemicity [14]. In 
Catalonia, a 0.62% seroprevalence of CHD was observed in 
all at-risk donors, and a seroprevalence of up to 10.2% was 
seen in donors coming specifically from Bolivia [15]. In 
2010, Catalonia implemented the Chagas Disease Screen-
ing Programme for pregnant women coming from Latin 
American countries. Between 2010 and 2012, this screening 
programme showed a prevalence of this disease in 1.8% of 
all screened Latin American women and 10.2% in Bolivian 
women, with a congenital transmission rate of 3.9% overall 
and 4.2% in Bolivians [16].

Since 2004, the International Health Unit Drassanes-Vall 
d’Hebron (USIDVH) Public Health and Community Team 
(eSPiC) has worked to carry out community interventions 
with the aim of confronting access barriers to CHD screen-
ing, treatment, and prevention. The interventions have been 
implemented in collaboration with NGOs such as Asociación 
de Amigos de las personas afectadas por la enfermedad de 
Chagas (ASAPECHA, Association of Friends of Chagas-
Affected Patients).

Community interventions based on this psycho-social 
approach have proven to be the most useful, as they allow the 
identification of patients who experience barriers to health-
care service access. They also facilitate screening, treatment, 
follow-up care, and community awareness and mobilization 
in relation to CHD [9, 17].

Objectives

The objectives of this study are:

1.	 To determine the rate of underdiagnosis of Chagas dis-
ease in the susceptible population that attended two dif-
ferent Bolivian cultural events celebrated in Barcelona.

2.	 To describe the sociodemographic characteristics of 
the immigrants coming from endemic areas who were 
screened for CHD in in situ screening interventions per-

formed in Barcelona and the impact of these interven-
tions on the targeted population, at both the diagnostic 
and treatment levels.

Methods

The present work has been carried out in the Metropolitan 
Area of Barcelona, Catalonia, Spain. In the Autonomous 
Community of Catalonia in 2017, a total of 27,562 Bolivians 
were counted (the total population of the region that year 
was 7,496,276 inhabitants, with 1,146,319 of those being 
foreigners) of which 23,148 lived in the province of Bar-
celona [18].

Two community interventions were performed at Boliv-
ian cultural events celebrated in Barcelona in 2017–one on 
the 16th of July at a Los Kjarkas Bolivian folk band con-
cert, and one on the 6th of August during a concert in cel-
ebration of Bolivian National Day. The attendees of those 
events were mostly of Bolivian origin, but some were from 
other countries in Latin America where CHD is also highly 
present. Those specific cultural events were chosen because 
the highest prevalence of CHD in non-endemic countries is 
among Bolivian immigrants, and those two events attract 
the highest number of Bolivians in the metropolitan area of 
Barcelona [2, 15].

All attendees coming from endemic areas were eligible to 
participate in the screening. Participants were recruited by 
community health agents and peer-to-peer educators from 
ASAPECHA who had been previously trained in the com-
prehensive approach to the disease, working in a particular 
way on the psycho-social aspects that make access to CHD 
diagnosis difficult.

These community health agents and peer-to-peer educa-
tors interviewed the participants and informed them about 
CHD, the barriers to healthcare access, and the importance 
of CHD diagnosis and treatment.

First, the participants were asked a series of questions 
to assess their prior knowledge of CHD and to determine 
if they had been previously screened for the illness. If they 
had been tested before, they were asked why (interventions 
done by other agencies or health centers, routine pregnancy 
screening, family history of CHD, awareness of the disease, 
etc.) and where they were screened (primary healthcare 
center, international health/tropical medicine units, or hos-
pitals) (Supplemental material 1). The answers that the par-
ticipants gave during this interview allowed their interview-
ers to identify and think critically about the specific barriers 
that each participant had in relation to the performance of 
the screening. The interviewers were then able to direct their 
conversations with the participants by giving information 
that was more relevant to their concerns.
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Afterward, those participants who had not been pre-
viously tested were offered the chance of being screened 
in situ. Those who rejected the screening were asked for the 
reason behind their decision. A blood test was performed for 
those who wished to be screened by the mobile teams of the 
Blood and Tissue Bank of Catalonia. The blood collected 
was tested for serological determination of T. cruzi following 
WHO guidelines [19]. All serum samples were tested for 
one recombinant antigen EIA (CHAGAS ELISA IgG+IgM, 
Vircell, Spain) and all of those with an index > 0.9 were 
tested for one lysate antigen EIA simultaneously (ORTHO 
Trypanosoma cruzi ELISA Test System, Johnson and John-
son, USA). To establish a diagnosis of CHD, the results of 
both techniques needed to be concordant in all cases, with 
an index > 0.9, which is considered a reactive serology. The 
patients with a positive result on the screening test were con-
tacted by telephone and directed to the USIDVH to deter-
mine the possibility of cardiac and/or digestive involvement, 
as well as to initiate antiparasitic treatment and bio-psycho-
social follow-up care.

All the subjects who were interviewed gave informed ver-
bal consent to participate in the study and also in the in situ 
screening. Verbal consent to participate was used rather than 
written consent as it was part of the conventional protocol 
of screening and follow-up of susceptible to Chagas Disease 
patients of our clinics. The procedures performed during 
the screening are the ones recommended by the WHO. No 
data containing personal or identifying information from the 
participants has been published. The Ethical Committee of 
Vall d’Hebron Hospital approved the study from an Ethical 
and Scientific point of view (number 339) (Supplemental 
Material 2).

The statistical analyses were performed using Stata v14 
(StataCorp. 2015. Stata Statistical Software: Release 14. 
College Station, TX: StataCorp LP). Median and interquar-
tile range (IQR) as well as count and percentage were used 
for the description of quantitative variables and qualitative 
variables, respectively. To assess the association between 
the different variables, the Chi squared test and the Fisher’s 
exact test were performed.

Results

A total of 635 interviews were conducted at the two previ-
ously mentioned Bolivian cultural events. Among the par-
ticipants, 92.5% (587/635) were of Bolivian origin. Prior 
knowledge of CHD was reported in 604 (95%) of the inter-
viewed subjects.

According to the interviews, up to 288 participants 
(45.4%) reported previous screening, which meant 
an underdiagnosis index of 54.6%. Among those who 
reported previous screening, 33% (95/288) were screened 

at Vall d’Hebron University Hospital or at Hospital Clínic 
of Barcelona; 21.2% (61/288) at USIDVH as part of a pre-
vious community intervention; 8% (23/288) in their Pri-
mary Healthcare Center either in the city of Barcelona or 
in other municipalities in the Catalonia region; and the 
remaining 37.8% (109/288) in other settings.

Of the 347 participants who had not previously been 
screened, up to 21.9% (76/347) did not wish to take the 
test: 71.1% (54/76) because they were in a festive environ-
ment, 17.1% (13/76) for fear of blood removal, and 11.8% 
(9/76) for other reasons (Fig. 1).

In total, 271 screening tests were performed. The 
median age was 38 years old (IQR 31–44). Among those 
screened, 71.2% (193/271) were women and 28.8% 
(78/271) men. Up to 87.8% of the participants (238/271) 
were born in Bolivia (43.5% from the Department of 
Cochabamba, 31.7% from the Department of Santa Cruz 
and 24.8% from other Bolivian provinces), whose average 
length of residence in Spain was 11 years (IQR 10–13) 
(Table 1).

The test was positive in 8.9% (24/271) of the people 
screened, of whom 23 were Bolivian and 1 was Argentinian. 
The age group with the highest number of positive results 
in the screening test was 50–59 years (41.7% of the total 
positive results). In 75% (18/24) of the participants with a 
positive result, the residence time in Spain was higher than 
10 years. A total of 75% (18/24) of the positive results were 
in women (Table 2).

Using the Fisher’s exact test, the existence of a statisti-
cally significant association between age and the positive 
result of the test was observed (p < 0.005).

The 24 patients with positive serologies were contacted 
by telephone to attend an initial visit at the health centre to 
assess their condition, and then to be given a study of sys-
temic involvement, such as heart and/or digestive disease. 
They were to be administered treatment over a period of time 
and to be given follow-up care. Of those 24 patients, 87.5% 
(21/24) attended that first visit at the USIDVH and 76.2% 
(16/21) of those patients completed the study of systemic 
involvement. Two of the 16 patients studied had cardiac 
disease (cardiomegaly) and two presented with digestive 
disease (dolicosigma, dolicocolon, and delayed esophageal 
emptying). Four patients with positive serologies did not 
present themselves at the health centre in Barcelona–one 
was examined in a health centre of another autonomous 
community, completed treatment and follow-up there, and 
is counted in the 21 participants; and three did not respond 
after three attempts at contact by telephone. Thirteen of 
those 21 participants who attended their initial health centre 
visit received treatment, and by March 2019, 12 of them had 
finished it and completed follow-up care successfully. Only 
one patient did not attend further health centre visits after 
15 days of treatment.
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Discussion

The results obtained in this study are comparable to those 
observed in other community interventions performed to 
screen CHD in susceptible populations. Community inter-
ventions are group activities planned and carried out in 
a collaborative manner in the community and aimed at 
improving health and well-being [20]. In the case of CHD, 
where the psycho-social factors established in the commu-
nity have great relevance, this work becomes fundamental 

when it comes to rebuilding perceptions of the disease and 
eliminating stigma across the population. In situ screen-
ing interventions performed in 2014 during the Bolivian 
National Day in Barcelona have previously been published 
by our group [9]. Other community interventions for the 
recruitment of patients upon which to carry out screening 
tests have been described in workshops in Bergamo, Italy 
performed in 2012 and in 2013 [21]; informative group 
talks given in Madrid, Jerez de la Frontera, and Alicante, 
Spain between 2007 and 2010 [22]; and the use of inform-
ative brochures as well as the conduction of workshops at 

Fig. 1   Summary of chagas disease in situ screening community intervention

Table 1   Description of the 
demographic results of the 
in situ screening tests performed 
in the two community 
interventions

Intervention 1: Kjarkas 
concert 16/07/2017

Intervention 2: Bolivian 
national day 06/08/2017

Global

Female (%) 67 (67) 126 (73.7) 193 (71.2)
Bolivian (%) 91 (91) 147 (85.9) 238 (87.8)
Age (IQR) 35 (31–41) 38 (31–45) 38 (31–44)
Positive screening (%) 6 (6.0) 18 (10.6) 24 (8.9)
Total number of screenings 

performed
100 171 271
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Bolivian community events in Munich, Germany in the 
years 2013 and 2014 [23].

In the present study, we observed an underdiagnosis index 
of 54.6%, lower than what had been reported in previous 
studies. According to the previously mentioned WHO pub-
lication, using data from 2009, the underdiagnosis index in 
Europe ranged from 93.9 to 96.4%, which was between 92.0 
and 95.6% in Spain [2]. In the previous intervention carried 
out in Barcelona in 2014 [9], of the 169 people recruited 
for the in situ screening, 30 (17.7%) were excluded as they 
reported having already been given a CHD diagnostic test, 
establishing an underdiagnosis index of 82.3%. Using this 
data from the city of Barcelona, it can be stated that there 
is a decreasing trend in the phenomenon of underdiagnosis, 
going from 82.3 to 54.6%, with lower rates than the ones 
observed in the rest of the Spanish regions as well as in other 
European countries. The underdiagnosis of CHD is mostly 
due to its asymptomatic clinical presentation and the pres-
ence of psycho-social barriers to diagnostic access at early 
stages, to treatment, and to clinical follow-up care, all of 
which contribute to a worsening prognosis of the disease.

In our study, we observed that 33% of the people who 
had previously been screened were studied in two high-
complexity hospitals with specialized Tropical Medicine 
units. This is largely a result of the aforementioned screen-
ing for congenital CHD in the maternity units, the screen-
ing performed on blood donations at the Blood and Tissue 
Bank, and also as part of the study performed on relatives 
of a CHD index case. Up to 21.2% of the patients reported 

being screened previously at the USIDVH, most as part of 
a previous community intervention. This fact highlights the 
importance of such interventions in our community as well 
as the importance of a multidisciplinary approach involv-
ing healthcare workers, community health agents, and peer-
to-peer educators in order to improve recruitment, patient 
follow-up, and to ensure an increased effectiveness of these 
actions. Finally, it should be noted that only 8% of those 
previously diagnosed came from the Primary Healthcare 
Centers, suggesting that the Catalan health system has not 
effectively incorporated the screening of this disease into its 
regular disease protocol, likely due to the primary healthcare 
practitioners’ lack of knowledge [24].

As discussed above, in our intervention 635 people were 
interviewed and 271 were screened during two different 
community events that lasted for 1 day each. In the in situ 
screening conducted in 2014 [9], the same team on 1 day 
interviewed a total of 169 people, screening 131 of them 
(77.5%) and obtaining up to 26.7% positive results in the 
serological tests performed. Other community interventions 
conducted have obtained a lower recruitment of patients: 
in Italy, 1305 people were screened as a result of differ-
ent workshops carried out over a year (3–4 people per day) 
[21] and in Madrid, 352 people were tested after 44 work-
shops were carried out over two and a half years (8 people 
per workshop) [22], which could be considered, a priori, a 
greater recruitment effort.

The recruitment of people susceptible to T. cruzi infec-
tion for the screening of CHD is a challenge as the target 
population faces significant psycho-social barriers that are 
difficult to overcome, especially a lack of accurate informa-
tion about the disease which includes the myth that CHD is 
always fatal [10]. The involvement of civil society organiza-
tions such as ASAPECHA, the participation of peer-to-peer 
educators previously trained in the Catalonian Expert Patient 
Programme for Chagas Disease [25], and the involvement of 
a multidisciplinary community health team, as well as using 
community strategies based on socio-anthropological studies 
on the sociocultural and psychosocial aspects of the disease, 
are key elements to facilitating the recruitment of people and 
enhancing access to diagnosis [26].

The prevalence of the disease in the present study was 
8.9%, lower than in other studies conducted in the same city 
in 2015, which observed a prevalence of 18.1% in the Boliv-
ian population and of 4.2% in the whole set of the Latin 
American population [27]. Other studies [6, 8, 9, 22, 28] 
show even higher prevalences. Our results are similar to 
those obtained in blood donors of Bolivian origin in Cata-
lonia in 2008 (10.2%) [15] and in the screening study con-
ducted in Germany (9.3%) [23].

We attribute this decrease in CHD prevalence in our 
region to multiple factors. The fact that we observe an 
increase in the average age of positive cases could indicate 

Table 2   Description of the demographic characteristics of the posi-
tive results in  situ screening tests performed during the community 
interventions

Positive result in 
the screening test 
(%)

Sex
 Male 6 (25)
 Female 18 (75)

Country of origin
 Bolivia 23 (96)
 Argentina 1 (4)

Age (years)
 < 30 2 (8.3)
 30–39 7 (29.2)
 40–49 4 (16.7)
 50–59 10 (41.7)
 > 60 1 (4.1)

Time living in Spain
 < 10 years 2 (8.3)
 > 10 years 18 (75.0)
 Unknown 4 (16.7)
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that young people have been previously screened or that the 
immigration process has decreased from endemic areas to 
our country [29, 30]. The disease control policies that are 
currently being implemented in Bolivia may also be showing 
their impact—young people in endemic areas of Bolivia may 
have a lower risk of contracting CHD, which means that the 
disease is less likely to follow them should they choose to 
emigrate to Barcelona [29, 30].

Regarding the patients’ follow-up care, we observed that 
87.5% of the 24 patients with positive serological results 
came to the health center for an initial visit and 76.2% under-
went the systemic involvement study. In the present study, 
52.2% of the patients who completed the study also success-
fully finished their treatment and follow-up care. In the pre-
vious in situ screening intervention performed by our group 
[9], 57.2% of the patients followed subsequent checkpoints. 
In the study conducted in Barcelona as part of the congenital 
Chagas programme, out of a total of 179 pregnant women, 
43 newborns failed to attend monitoring visits (24%). After 
the intervention of community health agents, however, 31 
of those children returned to the study, of whom 14 had not 
been tested for T. cruzi infection [31]. In the study carried 
out in Madrid [22], of the 44 positive cases (15.9% of the 
total of tests), 70.5% of the patients received follow-up care. 
In the study conducted in Italy, the failure of patients with 
positive results to attend consultation was even higher; 49% 
of the patients [21] did not come. In the literature reviewed, 
information regarding treatment follow-up and its comple-
tion was not available. It is also necessary to develop new 
strategies to improve monitoring of the patients and their 
treatment after the diagnosis of Chagas disease.

Conclusions

Community health interventions, especially in situ screen-
ing interventions, are highly useful to improve access to 
screening, to increase knowledge of CHD, and to combat 
the psycho-social barriers to its diagnosis. The intervention 
explained in this article is a viable way of screening these 
populations as it appears to have advantages over other meth-
ods. The bio-psycho-social and multidisciplinary approach 
of this intervention implies the necessity of an improvement 
in the follow-up care of the patients and in the effectiveness 
of the actions conducted.
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