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Abstract.

Understanding the at-risk population’s perception of Chagas disease is essential for its effective prevention

and control. A cross-sectional survey of knowledge, attitudes, and practices toward Chagas disease was conducted
with Bolivians in a highly endemic region of Bolivia and Latin American migrants in London. In total, 175 participants
completed the survey: 100 Bolivians in a highly endemic village in Santa Cruz, Bolivia and 75 Latin American migrants in
London (of whom 31 were from Bolivia). All participants from the endemic village and all Bolivian migrants in London
knew of Chagas disease, whereas only 25% of other Latin American migrants had heard of it (P <0.001). In London,
Bolivians had more knowledge of Chagas disease than those from other Chagas-endemic countries. In Bolivia only, bet-
ter understanding of Chagas disease was associated with educational attainment. Only 4% of participants overall were
aware of the risk of vertical transmission. Few Latin American migrants in London had previously been tested for Chagas
disease, and most were not aware of how to access testing. Migration and level of endemicity may shape individuals’
understanding of as well as attitudes and practices toward Chagas disease. A better understanding of these factors can
guide effective prevention and control program development in both endemic and non-endemic settings.

INTRODUCTION

Chagas disease is a neglected tropical disease endemic
(or formerly endemic) in 21 countries of Latin America. It is
caused by the parasite Trypanosoma cruzi and affects
between 6 and 7 million people worldwide." T. cruzi infection
in endemic settings is principally transmitted when humans
come into contact with the excreta of infected blood-
sucking triatomine bugs (vector-borne transmission), which
exist throughout the Americas. Because of migration, people
with Chagas disease have moved to non-endemic countries,
such as those in Europe.z‘6 In all settings, T. cruzi can be
transmitted from mother to child during pregnancy and
through blood transfusion and organ transplantation.

Chagas disease has been referred to as a “silent” disease
because of its slowly progressing and frequently asymptomatic
clinical course. Left undiagnosed and untreated, T. cruzi infec-
tion can eventually cause cardiac and gastrointestinal compli-
cations, typically 20-40 years after initial infection. Long-term
cardiac complications include conduction defects, dysrhyth-
mias (a potential cause of sudden cardiac death), and dilated
cardiomyopathy. Gastrointestinal involvement may lead to
esophageal and colonic dysmotility and eventually, dilata-
tion.” Reactivation in the context of immunosuppression (par-
ticularly untreated HIV infection and organ transplantation)
can lead to high morbidity and mortality if unrecognized.®
Early detection and management of Chagas disease are
essential to reduce the risk of vertical transmission, prevent
reactivation, and mitigate complications from cardiac and gas-
trointestinal end-organ disease. This is a particular problem in
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non-endemic areas where health care professionals often
have low awareness of Chagas disease.®'! Additional bar-
riers to diagnosis in these settings may include a lack of for-
mal screening, testing, and referral pathways. As such, early
detection in non-endemic settings depends heavily on peo-
ple from endemic countries recognizing their risk of Cha-
gas disease and seeking a test. An understanding of the
drivers of knowledge, attitudes, and practices (KAP) related to
Chagas disease is, therefore, key to appropriate management
of infected individuals.

Bolivia has the highest prevalence of Chagas disease in
the world.'27'® Chagas disease is increasingly recognized as
a public health problem in Europe, home to approximately
4 million documented Latin American migrants.'® The preva-
lence of Chagas disease in this migrant population has been
estimated at 4.2%, and it is much higher in some groups
(e.g., 18% in Bolivian migrants).'” Forty-five percent of cases
in Europe are estimated to be in undocumented migrants.®
According to the 2021 census, almost 300,000 migrants born
in Chagas-endemic countries are now living in the United
Kingdom, with approximately half residing in London.'®

Our primary aim was to explore the knowledge, attitudes,
and practices around Chagas disease among the Latin
American population in a hyperendemic setting within Bolivia
and migrants in a non-endemic setting (the United Kingdom).
We sought to identify knowledge gaps and determine any
differences between the populations, using this knowledge
to formulate strategies for raising awareness of Chagas dis-
ease in different settings.

MATERIALS AND METHODS

Study design.
We conducted a cross-sectional survey of the Latin American
population in two different settings: a hyperendemic village in
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the Santa Cruz Department of Bolivia and the city of London in
the United Kingdom.

Setting and study population.

In the Bolivian village, all adults currently living in the com-
munity were eligible to participate. The study village was
located in the Chaco region of Santa Cruz Department, Bolivia
in a highly endemic area where the seroprevalence of T. cruzi
infection was estimated to be 52% overall, with strong age
dependence (around 20% in children and rising to 97% in
adults older than 30 years of age).'?'2 It is an indigenous com-
munity that has conserved its Guarani language and culture.
The economy depends on agriculture, cattle, and bakery.'® In
London, adults who were born or had lived in any of the
21 countries where Chagas disease is endemic (Argentina,
Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador,
El Salvador, French Guiana, Guatemala, Guyana, Honduras,
Mexico, Nicaragua, Panama, Paraguay, Peru, Suriname, Uru-
guay, and Venezuela) were eligible to participate.

Sampling.

Participants in both London and Bolivia were recruited
through convenience sampling. In Bolivia, participants in the
waiting room of the health post were invited to participate.
Additionally, community members were invited directly by
our researcher visiting residents door to door. In London, an
event was organized over two days in a public park where
Latin American migrants regularly socialize. Participants
were also invited to complete the survey at a shopping cen-
ter popular with the Latin American migrant community. No
formal sample size calculation was performed, and there is
no clear consensus on this calculation for KAP studies. How-
ever, for quality-of-life-studies (which are similar in format to
KAP questionnaire studies), the recommended sample size is
5-10 times the number of items on the questionnaire. There-
fore, for the 34-question KAP survey used in this study, the
minimum recommended sample was 170 participants.

Data collection.

Data collection was performed using a structured ques-
tionnaire adapted from two previously used questionnaires
for suitability in these two settings.2%2" The questionnaire
was piloted in both settings. Data collected included socio-
demographic characteristics and knowledge, attitudes and
behaviors related to the vector, and clinical manifestations
and treatment of Chagas disease. All of the surveys were car-
ried out in Spanish. The target population was approached
and asked to participate individually. Subjects gave informed
consent and were interviewed for approximately 10 minutes.

STATISTICAL ANALYSES

Sociodemographic characteristics of the population sam-
ple are presented using frequency and proportions. The total
population of participants was analyzed in three groups:
Bolivian people in the endemic village, Bolivian people in
London, and non-Bolivian people in London.

To assess associations between knowledge, attitudes,
and practices around Chagas disease in these three groups,
x° tests were used. To further evaluate knowledge of Chagas
disease, a six-point composite variable (with zero points
equating to no knowledge and five points equating to good
knowledge) was generated. Participants were given a point
each for having heard of Chagas disease, knowledge of the
triatomine (vinchuca) vector, knowledge of heart and/or gut

involvement, knowledge of treatment availability, and knowl-
edge of at least one method of vector control in houses.
Word clouds (with words represented in a size directly pro-
portional to the number of times that they were provided by
participants) were generated to visibly display the (up to
three) words that participants were asked to provide that they
associated with Chagas disease. Attitudes toward Chagas
disease were analyzed thematically. Themes were developed
deductively as the questionnaire was influenced by theory
generated from previous research. A two-tailed P-value of
<0.05 was considered statistically significant. Data were ana-
lyzed with Stata v. 17 (StataCorp, College Station, TX).

RESULTS

Participant characteristics.

A total of 175 participants were recruited into the study
between June and August 2016: 100 in Bolivia and 75 in
London. Table 1 shows the sociodemographic characteris-
tics of study participants.

In Bolivia, 89% of participants were born in the same prov-
ince as the study village, whereas 11 participants were born
in other provinces or departments. Fifty-seven percent of
participants in Bolivia were homemakers (all women); 7%
were students; and 36% were employed in agriculture, food
selling, or cleaning.

In London, 31 participants were from Bolivia, and 44 were
from other endemic countries where Chagas disease is less
prevalent (27 participants from Ecuador, 13 participants from
Colombia, two participants from Venezuela, one participant
from Nicaragua, and one participant from Peru). In London,
the majority of participants were employed (74.2% among
Bolivian people and 90.9% of non-Bolivian migrants), and
the majority worked as cleaners, with some participants
working in the catering industry as waiters or chefs.

Knowledge of Chagas disease.

All participants in the study village had heard of Chagas
disease as had all Bolivians in London, whereas only 11 of
44 (25%) migrants from other (lower-endemicity) countries
had heard of it. Seventy-seven percent of participants in the
study village knew that Chagas disease was transmitted by
the triatomine vector versus 81% of Bolivian migrants in
London and just 9% of non-Bolivian migrants in London.
Notably, only seven participants were aware of vertical
transmission: three participants from the study village (3%)
and four Bolivian migrants in London (2%). Table 2 shows
the proportion of people surveyed in Bolivia and London
with any knowledge of Chagas disease relating to its trans-
mission, clinical features, treatment, and vectorial control
plus a combined composite point-score variable (from zero
to five, with zero equating to no knowledge of Chagas dis-
ease and five equating to good knowledge). Overall knowl-
edge of participants in the study village was very similar to
that of Bolivian migrants in London.

Attitudes toward Chagas disease.

In the study village, 77% of participants perceived Chagas
disease to be a serious problem in their community versus
57% of Bolivians in London (P <0.05). None of the non-
Bolivians in London who had heard of Chagas disease per-
ceived it to be a serious problem. Seventy-three percent of
participants in Bolivia thought that Chagas disease could be
cured compared with 53% of Bolivians in London (P <0.001).
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Sociodemographic characteristics of study participants in the study village (Bolivia) and in London (United Kingdom)

London, United Kingdom, n (%)

Characteristics Study Village in Bolivia, n (%) Bolivian Other Latin American All, n (%)
Female sex 83 (83) 22 (71) 20 (45) 125 (71)
Median age (years), IQR 33, 24-43 33, 3042 42, 33-48 36, 26-46
Age group (years)
18-34 53 (53) 17 (54) 12 (27) 82 (47)
35-54 32 (32) 12 (39) 26 (50) 70 (40)
55-73 15 (15) 2 (6.4) 6 (14) 23 (13)
Education
Primary or less 38 (38 7 (23) 4 (9) 9 (28)
Secondary/high school 48 (48 15 (48) 27 (61) 90 (51)
Technical school or university 14 (14 9 (29) 13 (30) 36 (21)
Occupation
Homemaker 57 (57 6 (19) 3(7) 66 (38)
Student 7(7) 1(3) 0 8 (5)
Worker 36 (36 23 (74) 40 (90) 99 (57)
Unemployed 0 11 0 1(1)
Retired 0 0 12 1(1)
Family member with Chagas disease 79 (79) 13 (42) 0 (0) 97 (67)
Self-reported having seen a triatomine insect 100 (100) 27 (87) 4(9) 129 (74)
Total 100 31 44 175

IQR = interquartile range.

Participants in Bolivia were more likely to report that Chagas
disease could be treated using herbs or diets than Bolivians
in London (24% versus 10%, P <0.05). Only seven of the
non-Bolivian respondents answered the question on whether
Chagas disease can be cured; six of them (86%) thought that
it could be.

Participants who had heard of Chagas disease were asked
to give three words that they associate with Chagas disease.
Figures 1 and 2 are word clouds of the received responses
from Bolivians in Bolivia and Latin American migrants in
London, respectively. In total, 102 participants (66 in Bolivia
and 36 in London) provided at least one word. A total of 233
words (of which 90 were unique) were provided in total. Among
the participants in Bolivia, the three most popular words were
“vinchuca” (a colloquial term for the triatomine vector), “heart,”
and “headache,” accounting for 26, 16, and 11 responses,
respectively. In London, the most common word was “bite(s)”
with eight responses followed by “vinchuca” and “mosquito”
with five responses each. Across both groups, Chagas disease
evoked responses such as “fear,” “death,” and “no cure.”
Words related to the body and to symptoms, such as “pain,”
“fatigue,” and “dizziness,” were also in both samples.

Practices around Chagas disease.

Participants in Bolivia and London differed regarding their
practices toward Chagas disease testing and treatment
(Table 3). Seventy-nine percent of the participants from the
study village reported having previously been tested versus
55% of Bolivians in London and just 5% of non-Bolivians in
London (P <0.001). Participants in Bolivia reported that they
would visit a local health post (57%) or public hospital (25%)
if they suspected Chagas disease, and 16% would not seek
medical care. In London, Bolivian migrants would mostly
visit a public hospital (58%) followed by local primary care
center (32%), and one participant reported that they would
seek a private doctor. Of the 11 non-Bolivian respondents,
6 (55%) would go to a local primary care center versus
5 (45%) would go to a public hospital.

DISCUSSION

This study explored and compared knowledge, attitudes,
and practices around Chagas disease between a community
living in a hyperendemic region of Bolivia and migrants born in
endemic countries and living in London. We found that Bolivian

TaBLE 2
Knowledge of Chagas disease of study participants in the study village (Bolivia) and in London (United Kingdom)

Knowledge

Study Village in Bolivia (n = 100), n (%)

London, United Kingdom, n (%, 95% ClI)

Bolivian (n = 31) Other Latin American (n = 44)

Heard of Chagas disease

Transmission—knew triatomine

Aware that it can affect heart and/or gut

Knew medication available to treat

Knew at least one method of vector control in the house
Knowledge score*

arWON-=2O

100 (100, 96-100)

31 (100, 89-100) 11 (25, 13-40)

80 (80, 71-87) 25 (81, 63-93) 4 (9, 3-22)
55 (55, 45-65) 15 (48, 30-67) 1(2, 0-12)
(35, 26-45) 7 (55, 36-73) 2 (5, 0-15)
97 (97, 91-99) 29 (94, 79-99) 5 (11, 4-25)

0(0) 0 (0) 33 (75)

1(1) 0 (0) 6 (14)

10 (10) 5 (16) 1(2)

28 (28) 5 (16) 2 (5)

43 (43) 13 (42) 1(2)

18 (18) 8 (26) 1(2)

* Participants were given one point each for 1) having heard of Chagas disease, 2) awareness of the triatomine vector, 3) awareness of heart and/or gut involvement, 4) knowledge of treatment

availability, and 5) knowledge of at least one method of vector control in houses.
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Ficure 1. Word cloud from the word association with Chagas disease from participants in the study village in Bolivia.

participants (in both Bolivia and London) had a greater level of regions, but it may suggest a misconception for those from
knowledge about the transmission, clinical features, and treat- endemic regions who think that they are no longer at risk after
ment of Chagas disease than non-Bolivian participants. Aware- emigrating (overlooking the asymptomatic indeterminate phase
ness of vertical transmission was universally low. Few Bolivians of the disease). Participants in Bolivia were more likely to have
in London perceived Chagas disease to be a serious risk been tested for Chagas disease than those in London and
to them, which reflects reality for those from non-endemic were more likely to have had a positive result.
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TaBLE 3

Practices around self-reported testing and treatment of Chagas

disease in Bolivians in the study village, Bolivians living in

London, and other Latin American migrants living in London

Study Village in Bolivia

London, United Kingdom, n (%)

Practices (n = 100), n (%) Bolivian (n = 31) Other Latin American (n = 44) P-Value*
Previously tested for Chagas disease 79 (79) 17 (55) 2 (5) <0.001
Reported test result

Positive 46 (58) 3(18) 0 (0) <0.05

Negative 30 (38) 12 (71) 0 (0)

Do not know 3(0.4) 2 (12) 0(0)
Reported previous treatment received 10 (21.7) 2 (75) 0(0) -
Mean reported duration of treatment 2.7 2 - -
Where would you go if you suspected Chagas disease?

Public hospital 25 (25) 18 (58) 5(11) <0.01

Private hospital 0 (0) 0 (0) 0(0)

Health center 57 (57) 10 (32) 6 (14)

Private doctor 0 (0) 1@ 0(0)

Traditional healer 0 (0) 0 (0) 0(0)

Would not seek care 16 (16) 0 (0) 0(0)

| do not know 2(2) 2(7) 0(0)

* P-value refers to the x? test performed for association between self-reported testing and treatment proportions and group (Bolivians in the study village, Bolivians in London, or other Latin

Americans in London).

Our findings add to the previous body of evidence on popu-
lations’ understanding of Chagas disease in both endemic and
non-endemic settings. Previous literature from endemic set-
tings describes striking inconsistencies in knowledge. For
example, one study of 146 pregnant women in the Ecuadorian
Amazon found that 16% of participants had some knowl-
edge of Chagas disease.?? By contrast, the majority could
recognize the triatomine vector. That some people living in
Chagas-endemic areas are unable to draw a link between the
triatomine bug and Chagas disease (which was the case for
13% of our participants in the study village) is a finding that
has been replicated by studies in Argentina and Mexico, sug-
gesting a wider problem throughout Latin America.?>24 In our
study, knowledge of vector control measures was reasonably
good among the Bolivian population, whereas the clinical
features and treatment were poorly understood. This could
suggest some success of local efforts, which have focused
primarily on vector control and raising awareness in the con-
text of program activities. However, further improvements in
educational programs could include supporting better under-
standing of the clinical features of Chagas disease, which
may aid diagnosis. Furthermore, educational programs should
address beliefs around the value of antiparasitic therapy early
in the course of infection. Twenty-four percent of participants
in Bolivia reported that Chagas disease could be treated using
medicinal herbs (compared with 10% of Bolivians in London).

Of our study village participants who reported previous
testing for Chagas, 58% reported a previous positive result,
and 22% had received treatment. This may reflect national
and local management policies, which do not include univer-
sal antiparasitic treatment of adults; however, it was beyond
the scope of this study to investigate this diagnosis to treat-
ment gap.

Our study also adds insight to knowledge, attitudes, and
practices of Chagas disease among at-risk migrants living in
non-endemic settings. Some previous research suggests
that knowledge about Chagas disease is generally low in
non-endemic settings. For example, a German survey of 43
Bolivian migrants found that over half had no knowledge
regarding symptoms of Chagas disease, and a third could
not identify routes of transmission.?® Our study differed in

that we found that overall knowledge of Chagas disease was
higher in migrants from Bolivia than those from other lower-
endemicity countries in Latin America, similar to previous
research in Italy.'® This finding stands to reason; if a disease
is not common in your country of origin, you may not know
about it, whereas if over half of your community is affected,
you will. This is further supported by our finding that Bolivian
migrants who knew a friend or family member with Chagas
disease had greater knowledge of the disease, suggesting
the importance of knowledge dissemination through informal
routes. Additionally, having a relative with known Chagas
disease may also reflect higher prevalence in that person’s
community of origin. Failure of participants in our study to
recognize specific routes of transmission, in particular verti-
cal transmission, has also been described among Bolivian
migrants in Japan.2®

Because of the possibility of T. cruzi infection in childhood,
the Bolivian migrants in our study may have a high preva-
lence of Chagas disease (early findings from a community
screening initiative of Chagas disease in Latin American
migrants in London detected a prevalence of 23%); how-
ever, Bolivian migrants in London perceived their risk to be
very low.?” To address this gap between perception and
actual risk, educational programs in non-endemic settings
must highlight the asymptomatic indeterminate phase of
Chagas disease, that migration does not eliminate one’s
risk, and the ongoing risk of vertical transmission.

Testing migrants for T. cruzi infection in non-endemic set-
tings is usually reliant on self-reporting (awareness of one’s
risk) and/or indiscriminate screening approaches targeting
migrants from the whole Latin America region (as we do not
have suitable risk stratification or targeted approaches). For
example, the Migrant Health Guide published by the United
Kingdom Health Security Agency recommends screening all
women of reproductive age or pregnant women from the 21
endemic countries.* Given that migrants from this whole
Latin America region (which will include a sizable proportion
of people at no or very low risk) will be offered screening
tests under such policies in non-endemic settings, under-
standing of their knowledge, attitudes, and perceptions is
very helpful information to feed into non-endemic setting
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screening policy and program implementation. The issue of
underdiagnosis of Chagas disease among at-risk migrants
has been researched in the United States, where under-
standing physicians’ knowledge, attitudes, and practices
toward Chagas disease has supported the development of
educational interventions that have successfully resulted in
increased testing for Chagas disease.?®

Interestingly, migrants in London reported that they were
more likely to attend a hospital rather than primary care facil-
ity if they suspected Chagas disease. This suggests some
misunderstanding about how to navigate the health care sys-
tem as in the United Kingdom, primary health care facilities
are the gateway to the National Health Service. This finding
supports previous research that has suggested low registration
with primary care services among Latin American migrants in
London.?® In non-endemic settings, engagement and educa-
tion of Latin American communities are needed to raise aware-
ness of their rights to access (and how to navigate) primary
health care and testing for Chagas disease.

The strengths of this study lie in its novel design and the
richness of data captured by the questionnaire, allowing us
to make comparisons and recommendations about Chagas
disease across endemic and non-endemic settings. Further,
our methodology has allowed for a more in-depth analysis of
the drivers of Chagas disease understanding and behaviors
than previous research has allowed. However, this study is
not without limitations. First, our (convenience) sampling
strategy did not result in a representative study population,
and men were particularly underrepresented in the study
village. Of those who reported having been tested for
Chagas disease, 58% in the study village reported a positive
test. This is slightly lower than the expected age-specific
prevalence, which could suggest that the study population
differs from the wider population in that they have a lower
disease prevalence. In London, the absence of age-specific
prevalence estimates in migrants hinders any ability to quan-
tify how representative the sample is likely to be based on
Chagas disease prevalence. Another limitation of this study
is that there were some themes identified from the question-
naire around perceptions of risk and health care-seeking
behaviors that would require qualitative methods to explore
further, and we recommend future research to address these
issues. Furthermore, we were not able to accurately assess
participants’ actual risk of Chagas disease, which limited our
interpretation of any gap between perceived and actual risk.
It should also be noted that during the data collection period
of this study, the study community in Bolivia was actively
participating in different activities related to triatomine vector
control, including assessment of indoor residual spraying
practices and housing improvement.'®%%-3! Because of the
close contact that vector control researchers had with the
study village during the conduct of our study, some bias
may have been introduced into the survey responses. Addi-
tionally, as participants were selected from waiting areas of
health posts, they may have been more health literate or
have received more health education than the wider popula-
tion. A further limitation of this study is the lag between data
collection and publication of results as it is possible that
some findings may have changed. Finally, because of lan-
guage constraints, those in the study village who did not
speak Spanish were excluded, which may have introduced

some bias (for example, older people were more likely to
speak only the indigenous Guarani language).

CONCLUSION

Migration and level of endemicity may shape individuals’
understanding of as well as attitudes and practices around
Chagas disease. A better understanding of these factors
could help to guide effective prevention and control pro-
grams in both endemic and non-endemic settings.
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