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Summary

Background Chagas disease is a neglected tropical disease caused by the parasite Trypanosoma cruzi. It causes a
significant health burden in the Americas, especially in Bolivia and Paraguay, where the disease is most endemic in
the transnational Chaco region. Issues with data quality and availability prevent a true understanding of the current
burden of disease, with missed opportunities for surveillance, resource allocation, and evaluation of interventions.
This study aimed to explore routine Chagas disease data systems in Bolivia and Paraguay, focusing on data flow,
barriers to data quality and reporting, and data sharing across health system levels, and to identify opportunities to
strengthen surveillance and decision-making.

Methods A qualitative study was conducted between July-September 2024 in Bolivia and Paraguay. In-depth
interviews were carried out with 43 key informants, with roles as healthcare workers, data managers, and
technical advisors involved in Chagas Programs across different health system levels. A thematic analysis was
conducted to develop a set of themes and recommendations related to data management practices.

Findings Four key themes emerged throughout interviews, with findings on data management practices, barriers to
high quality routine data, data use, and cross-border data sharing. Key recommendations from participants to improve
the overall Chagas disease data management systems in each country included strengthening digital infrastructure,
promoting interoperability across systems, and fostering regional collaboration for cross-border data exchange.

Interpretation The study highlights critical gaps in routine data management for Chagas disease and underscores
the importance of national-level solutions to support surveillance and control efforts. These findings offer concrete,
actionable guidance for national health authorities and international stakeholders working to improve data systems
for this neglected disease in endemic regions.
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Research in context

Evidence before this study

Before conducting this study, we searched PubMed and
Google Scholar for relevant articles published between
January 1, 2000 and June 30, 2024 using combinations of the
following terms: “Chagas disease” OR “Trypanosoma cruzi”
AND “surveillance” OR “routine data” OR “health information
system” OR “health management information system” OR
“HMIS” OR “data quality” OR “data management” OR
“Bolivia” OR “Paraguay” OR “Gran Chaco”. We also reviewed
relevant technical reports and articles from multilateral
organizations, including the World Health Organization
(WHO) and other international groups, for any documents
on routine surveillance systems for neglected tropical
diseases with a focus on Chagas. We did not restrict the
search by language.

We found that existing literature on Chagas disease
highlights persistent underdiagnosis of the disease,
fragmented surveillance structures, and limited integration
of entomological, clinical, and laboratory data. Additionally,
we found that most available evidence focuses on topics
such as prevalence estimates, diagnostic performance,
treatment outcomes, or modeling of disease burden rather
than on the routine flow of data across the health system.
While we did not find any qualitative studies examining
routine Chagas disease data management and surveillance in
endemic countries, some papers presented the need for
cross-border data exchange for this disease. Overall, the
available evidence suggests structural weaknesses in Chagas
surveillance but provides limited understanding of how
frontline actors experience and navigate these systems in
endemic settings.

Added value of this study
Our study provides a comprehensive, multi-level qualitative
assessment of routine Chagas disease data management in

Introduction

Chagas disease (CD) is a neglected tropical disease
(NTD) caused by the protozoan parasite Trypanosoma
cruzi (T. cruzi) with an estimated seven million people
infected and 100 million at risk in 2018."* Although
global CD prevalence has decreased by 16.1% over the
last three decades (1990-2019), the disease was respon-
sible for approximately 8400 deaths and 352,000 new
cases globally in 2023, according to Global Burden of
Disease (GBD).’ The true burden of CD may be grossly
underestimated, with estimation challenges due to the
delayed presentation of symptoms, serosurvey

two highly endemic countries in the Americas: Bolivia and
Paraguay. Through interviewing 43 participants across each
level of the healthcare system (from the primary health
facility to interviews with national authorities), we map the
full routine data lifecycle and center our findings grounded in
the lived experiences of those managing Chagas data on a
day-to day basis. Additionally, this study highlights shared
regional challenges, drawing attention to the need for
standardized indicators and interoperable data platforms to
support cross-country collaboration in endemic countries. To
the best of our knowledge, this is one of the first studies to
examine routine Chagas surveillance systems through a
comparative, cross-border lens in Bolivia and Paraguay.

Implications of all the available evidence

Taken together with existing literature on Chagas burden,
surveillance gaps, and neglected tropical disease
prioritization, our findings underscore the urgent need for
investment in integrated, digital, and interoperable health
management information systems for Chagas disease in
endemic countries. Essential to achieving the 2030 targets
for the elimination of Chagas disease as a public health
problem in the Americas, policymakers and international
stakeholders should prioritize the development of a
centralized HMIS platform for this neglected disease.
Additional priorities include the need for standardized core
indicators, improved laboratory and blood bank integration,
enhanced training and resourcing at the local level, and
stronger feedback mechanisms across health system levels.
At the regional level, stakeholders can also work towards
advancing structured cross-border data sharing frameworks.
Future research can explore the topic of Chagas disease data
management in other bordering endemic countries, as well
as evaluate the feasibility of digital and policy reforms aimed
at improving routine Chagas surveillance.

limitations, variability in transmission, and challenges
with surveillance systems and access to diagnosis,
among other factors.” According to the Pan American
Health Organization (PAHO), for example, it is esti-
mated that less than 10% of people infected with T. cruzi
have been diagnosed, and even fewer have received
treatment for the disease.* Therefore, there is an urgent
need for comprehensive and high quality routine data,
collected over a sustained period of time, to more accu-
rately quantify the true burden of T. cruzi infections.
Latin America suffers from the highest burden of
CD, due to the presence of the primary vectors (infected
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triatomine bugs) and socioeconomic factors that
contribute to disease transmission. With approximately
6-9% of the population infected with T. cruzi, Bolivia
has the highest estimated prevalence rate.'” To date,
several studies have reported a high prevalence of CD in
the Chaco region, a semi-arid lowland spanning the
border between Bolivia and Paraguay (also including a
vast area of Northern Argentina), that poses difficulties
to vector control and surveillance.*® Paraguay also has a
high estimated prevalence of CD, especially among
indigenous populations which are disproportionately
affected by the disease. While the country has been
successful in interrupting transmission of T. cruzi
infection by one species of the vector (Triatoma infes-
tans), estimates show that approximately 150,000 people
are T. cruzi-infected with continued threats from other
vector species responsible for transmission.’ In a 2023
seroprevalence study in Casanillo, located in the Para-
guayan Chaco (Presidente Hayes department), the
seroprevalence for T. cruzi infection was 12-6%
amongst a sample of 999 participants, compared to a
national prevalence of 2-:1%." These findings highlight
the need for additional routine data to be collected to
have a more accurate understanding of the true burden
of the disease.

Targeted seroprevalence studies have helped re-
searchers and decision-makers understand CD preva-
lence at specific points in time; however, there remains
a need for high quality, consistent, routine surveillance
data to identify trends and inform public health re-
sponses. According to the World Health Organization
(WHO), only six out of 44 countries that report CD
cases have a national health management information
system (HMIS) to monitor acute and chronic cases as
well as active transmission routes.'' Many studies have
stressed the importance of a strong, centralized HMIS,
including its use in delivering health services and
generating high quality data for disease program deci-
sion making.'>"* Without integrated routine CD data
systems, countries face significant challenges in evalu-
ating intervention effectiveness and allocating re-
sources for disease control and elimination efforts.
While centralized HMIS platforms, such as District
Health Information System 2 (DHIS2) and National
Malaria Data Repository (NMDR) platforms, both
widely used across low- and middle-income countries
(LMICs), have improved real-time data access and
decision-making in infectious disease programs like
those for malaria,' the absence of comparable inte-
gration for CD contributes to fragmented systems and
delayed responses. Furthermore, as disease trans-
mission dynamics are shaped by factors that transcend
national boundaries and complicate coordinated sur-
veillance and response efforts, such as vector ecology,
climate change, and human mobility,"'* addressing
these gaps through more integrated data systems could
therefore strengthen regional disease control efforts
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across border systems and support progress toward
achieving the global target of eliminating CD as a
public health problem by 2030, as outlined in the WHO
NTD Roadmap."”

With limited literature on the topic of CD data
management practices and a growing need to prioritize
CD programs, this study sought to provide a set of
findings and recommendations to improve the quality
and availability of routine CD data in two endemic
countries: Bolivia and Paraguay. Through key infor-
mant interviews (KIIs) with technical professionals
working on CD across each level of the healthcare
system, the study aimed to understand the flow of CD
data from the local and national level, identify key
barriers to quality data collection and reporting, and
understand how data is shared both within and between
endemic countries. Overall, this study aims to provide
actionable recommendations and insights for national
health authorities in Bolivia and Paraguay, while also
emphasizing to infectious diseases experts the impor-
tance of high-quality routine CD data. In doing so, it
addresses a critical gap in understanding how CD data
are managed within routine systems and how these
systems can be strengthened to better support disease
surveillance and programmatic decision-making in the
future.

Methods

Study design and setting

A descriptive, phenomenological qualitative study was
conducted among key participants in two Chagas
endemic countries: the Plurinational State of Bolivia
and the Republic of Paraguay. This study design was
chosen to understand how various key informants
experience and perceive the data management process
in CD surveillance, to uncover any barriers to quality
data management in their work, and to highlight the
complexities of data management systems for CD. No
formal theoretical framework was applied, as the aim
was to avoid constraining data collection and analysis
within predefined constructs. Participants included
healthcare workers (HCWs), statisticians/data man-
agers, and technical advisors for disease programs
focused solely on or providing support for CD alongside
other vector-borne diseases. Interviews in Paraguay
took place between July-September 2024 and in Bolivia
between August-September 2024. Methods and find-
ings have been presented according to the Tong et al.
COREQ Checklist.”® Fig. 1 presents the sampling loca-
tions in each country.

Participant recruitment

Participants were recruited using a purposive sampling
strategy, defined as the intentional selection of
information-rich participants with relevant experience
related to the phenomenon explored in the study.'””
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Department Names

1. La Paz

2. Santa Cruz 4
3. Chuquisaca

4. Tarija

5. Presidente Hayes

6. Asuncion

Sampled Departments
Included-Bolivia
Included-Paraguay
Not Included 3 20

500
I

1,000 Km
L L )

Fig. 1: Map of sampling locations where participants were recruited. Subnational administrative boundary shapefiles for both countries
were retrieved from the Humanitarian Data Exchange (HDX), United Nations Office for the Coordination of Humanitarian Affairs (OCHA),

licensed under CC BY 4.0.

This sampling strategy was selected to identify partici-
pants who had direct knowledge and experience with
CD data management across different levels of the
health system in the sampled countries. Through the
use of a gatekeeper, the research team was connected
with potential study participants in the community
based on the set inclusion/exclusion criteria
(Supplementary Table S1). Participants were eligible for
an interview if they were >18 years of age, had current
or recent experience working with CD data in relevant
health system roles in Bolivia or Paraguay, and provided
informed consent. No exclusion criteria were applied.
Recruitment happened both in-person and online, most
commonly through WhatsApp, a messaging platform.
For each potential participant, the gatekeeper provided
a brief description and purpose of the study as well as a
list of the interview questions to the potential partici-
pant before they decided to participate. As the inter-
viewer and participants did not have an established
relationship prior to study commencement, a full
description of the study purpose, interviewer’s role in
the research team, and rationale for conducting the
study were provided in the informed consent form

before each interview and reviewed again during the in-
person informed consent process.

The aim of the sampling was to have representation
at each level of the health system, with participants
from the local/facility level (clinics and hospitals), the
municipality level (municipality health networks and
data management touch points), the geographic
departmental level (Chagas Programs and data man-
agement touch points), and the national level (Ministry
of Health (MOH) and other national level groups).
Participants working at reference laboratories and
blood banks were also recruited for the study across
levels. An additional focus was to have representation
from both urban and rural locations, including partici-
pant sampling in the Chaco region.

Data collection

To prepare the study instrument, a draft interview
guide was shared with various researchers working on
CD for feedback and recommendations on study
questions. The interview guide was also adjusted after
an initial set of three pilot interviews, which were
included in the final analysis. Interviews included
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questions on participants’ previous experience working
with CD; data collection, analysis and reporting pro-
cesses; information on data sharing (within their
country and with bordering countries); and lessons
learned from other health areas. A list of interview
topics is provided in Table 1 with the full interview
guide included in Supplementary Table S2, which was
used as a standard guide across interviews. Additional
probing questions were provided to participants based
on health system level and role.

All interviews were audio-recorded, with in-person
interviews recorded on a mobile phone and virtual in-
terviews recorded through Zoom (Version 6.0). Each
interview lasted on average 34-6 min (range 14—
64 min), and they were conducted by one female
researcher (MS) who took notes throughout the inter-
view. For in-person interviews, participants selected the
location for the interview, usually their work office or
personal home, to create the most privacy. While
emphasis was placed on ensuring a private and quiet
environment, some interviews took place in front of
coworkers or family members. No repeat interviews
were carried out during the study.

Data saturation

Participant recruitment was finalized once there was
representation from each health system level for each
country. Code saturation was reached during the in-
terviews in both countries, as there were no additional
themes or insights that emerged from the data, and all
relevant conceptual categories were identified, explored,
and exhausted.

Data analysis

To prepare for the data analysis, all recordings were
transcribed and translated into English using online
software (Otter Ai and DeepL Translate, respectively).
To ensure data quality, all recordings were compared
with the Spanish transcription to make any additional
edits before translation. An inductive-deductive
approach was used for the data analysis, in which the
interview guide was used to create an initial code book,
with additional codes added during the coding process.
Once all transcripts were confirmed and the pre-
liminary code book was created, the study materials
were uploaded into the mixed-methods analysis soft-
ware Dedoose (Version 9.0) for coding and analysis.
The coded excerpts were then downloaded by major
code, and narrative summaries were formed to identify
emerging themes and recommendations from the data.
While transcripts were not returned for comments or
corrections during the analysis process, recommenda-
tions were shared with study participants to triangulate
the findings and allow for any additional insights before
the analysis was finalized. Three team members con-
ducted the coding and analysis: one researcher who
conducted interviews in both countries and analyzed all

www.thelancet.com Vol 60 August, 2026

Participant background

e Profession and training

e Description of current role and day-to-day tasks
o Number of years working in role

e Number of years working with CD data

Experiences with CD data

e Description of experiences with data collection, data management, analysis, and data sharing

o Difficulties with data collection, data management, analysis, and data sharing

e Description of data being collected (type of data, who it is being sent to, and with what
frequency)

Data collection and reporting forms

e Familiarity with forms to collect data and notify cases
e Overview of strengths and limitations of form(s)
e Recommendations to improve form

Integration with other health areas

o Description of experiences with other health areas/disease programs

Overview of data flow for other health areas/disease programs

e Lessons that can be drawn from other health areas/disease programs to improve data
management for CD

e Ways to better integrate CD data management into an overall reporting system in the country

Data exchange (within and between countries)

e Description of data flow within country

o Description of data sharing with other endemic, bordering countries

e Steps and resources necessary to create a strong data sharing system between countries

e Type of information most valuable to share between countries (i.e., clinical data, entomological
data, stakeholder learnings)

Conclusion/final thoughts

e Final thoughts or recommendations on how to strengthen CD data management in the country

Table 1: Interview guide topics for study participants.

transcripts (MS), and two researchers with prior expe-
rience working on CD in the sampled countries who
did not participate in the interviews (EP and LT). While
the coding was conducted in English, the original re-
cordings and transcriptions in Spanish were used to
confirm study results during the analysis and identify
key quotes.

Data storage and confidentiality

All data were stored in a restricted-access Google Drive
folder with encryption enabled and password-protected
access limited to authorized study personnel for the
duration of the study. Once the interview took place,
each participant was assigned a unique code used to
label the transcripts and audio-recordings. Patient
names were removed to de-identify the data. For each
interview recorded on a mobile phone, the recording
was moved to the secure Google Drive after the inter-
view and promptly deleted from the mobile device. The
recordings were then deleted once the transcripts were
completed and verified to further protect the privacy of
the study participants.

Reflexivity statement

Author MS conducted the interviews and led the anal-
ysis as part of a Fulbright research project, working
alongside researchers at ISGlobal and local partners
SENEPA (Paraguay) and Fundacién SANIT (Bolivia).
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She holds a Master of Science (MS) in Global Health
and worked as a Fulbright Scholar at the time of the
interviews. As a visitor to the study communities, MS
worked with local gatekeepers in each country to sup-
port participant recruitment. Several co-authors are
members of the study communities, contributing
contextual knowledge and long-standing engagement
with local health systems. Other authors are based at a
Spanish research institute (ISGlobal) and have exten-
sive experience working closely with partners and
communities in both countries through sustained
research collaborations. The research team has experi-
ence conducting qualitative research and have
completed relevant training in research ethics,
including ethical requirements for community-based
and qualitative studies.

Ethical considerations

Local ethical approval was received through host
research institutions in both countries to conduct this
work, which included SENEPA in Paraguay (CEI-LCSP
N 253-2025) and the Colegio Médico de Santa Cruz in
Bolivia (TEDM CITE N° 025/2024). Each participant
provided written informed consent for participating in
the interview. For in-person interviews, participants
signed a paper consent form while participants
participating through Zoom signed and shared a copy
of the informed consent online.

Role of the funding source

The funders had no role in study design, data collec-
tion, analysis, interpretation, manuscript preparation,
or publication decisions.

Results

Participant demographics

A total of 43 participants completed interviews,
including 25 from Bolivia and 18 from Paraguay
(Table 2). Across countries, 16 participants were
sampled at the local/facility level, six at the municipal-
ity/district level, 15 at the departmental/regional levels,
and six at the national level. Participants spent, on
average, 86 years (SD = 9-0) working in their current
role with 11-9 years (SD = 9-2) working with CD data at
the time of their interview. Representation was slightly
higher in urban contexts, as 25 participants worked in
an urban zone and 18 worked in a rural zone. Similar
participant roles were sampled across health system
levels in both countries; however, Bolivia had greater
representation of vector control and data management
roles, while Paraguay had stronger representation of
frontline healthcare providers and national policy
leaders. Most interviews were conducted in person
(n = 37), with a smaller number conducted online
(n = 6). There were an additional three participants at
the national level; (one from Paraguay and two from

Country  Health # of Primary organization types represented Predominant roles Location
system level participants
(n)
Bolivia Local/facility 8 Hospitals and clinics (secondary and tertiary) Medical doctors, biochemists, statisticians Yacuiba (Rural)
Tarija (Urban)
Municipality/ 5 Government offices Public health directors, epidemiologists, statisticians, data Yacuiba (Rural)
district Health networks (Red de Salud) managers Santa Cruz (Urban)
Departmental 11 SEDES?, SUIS®, blood banks, departmental Technical advisors, program directors, medical doctors, Tarija (Urban)
Chagas programs statisticians, biochemists Santa Cruz (Urban)
National 1 MOH/SUIS Medical doctor/technical advisor La Paz (Urban)
Subtotal 25
Paraguay Local/facility 8 Hospitals and clinics (primary, secondary, Medical doctors, nurses Asuncién (Urban)
tertiary) Irala Fernandez
(Rural)
Campo Aceval
(Rural)
El Estribo (Rural)
Casanillo (Rural)
Municipality/ 1 Hospital/clinic Nurse/municipal data manager Irala Fernandez
district (Rural)
Departmental 4 Blood banks, regional health authority, central ~ Medical doctors, epidemiologists, biochemists, data managers ~ Asuncién (Urban)
laboratory Presidente Hayes
(Urban)
Irala Fernandez
(Rural)
National 5 MOH, SENEPA, central reference laboratory Technical advisors, medical doctors, statisticians, biochemists Asuncién (Urban)
Subtotal 18

SEDES: Servicio Departamental de Salud or “Departmental Health Services”. "SUIS: Sistema Unico de Informacién en Salud or “Unified Health Information System”.

Table 2: Summarized participant demographics for key informants across countries.
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Bolivia) who were invited to participate and refused an
interview as they needed and were unable to receive
permission from their employer to participate. Full
participant demographics for each country are pre-
sented in Supplementary Table S3 (Bolivia) and
Supplementary Table S4 (Paraguay).

Presentation of themes

Theme one: fragmented Chagas data systems across the
data lifecycle

Data collection across data sources and levels.  Across
both countries, CD data collection involved multiple
epidemiological, clinical, and entomological sources
operating largely in parallel. At the facility level in
Bolivia, clinical and epidemiological data included
patient history, diagnostic testing, treatment initia-
tion, follow-up outcomes, demographic characteris-
tics, pregnancy status, and weekly surveillance
reports of suspected and confirmed cases. While
treatment status data were collected, post-visit follow-
up was inconsistently tracked and varied across
facilities. Entomological data related to housing
infestation and vector control activities were collected
separately and rarely integrated with clinical data,
with most facilities relying on Excel spreadsheets or
paper-based tools.

In Paraguay, facilities collected data using notifica-
tion forms for both positive and negative diagnostic
results, treatment status, and congenital case tracking.
As in Bolivia, entomological data were typically
managed separately and were not consistently used in
clinical or programmatic decision-making.

Across both countries, national-level indicators were
used primarily for reporting to international organiza-
tions and performance monitoring, although partici-
pants described limited training and clarity regarding
indicator generation and interpretation.

Data flow pathways from local to national levels. In
Bolivia, CD data followed a multi-step upward reporting
pathway beginning at the facility level, where data were
recorded using standardized Sistema Unico de Infor-
macién en Salud (SUIS) paper forms or local Excel logs.
Positive cases were immediately communicated to
higher levels via phone or WhatsApp, followed by
formal paper submission. Data were aggregated at
municipal or network levels and subsequently for-
warded to both SUIS and departmental Chagas Pro-
grams through separate channels. SUIS data focused
on notifiable diseases and aggregated surveillance in-
dicators, while departmental Chagas Programs data
emphasized individual-level clinical management and
operational tracking. These parallel reporting streams
were transmitted independently to national epidemi-
ology and Chagas Program teams, with no automated
linkage between systems.
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In Paraguay, facility-level data were similarly
collected on paper and later digitized. Positive cases
were reported immediately, while routine data were
submitted monthly to regional surveillance offices.
Regional teams entered data into the HMIS, called
“SABER”, where information was cleaned and consol-
idated before submission to either the Ministerio de
Salud Publica y Bienestar Social (MSPyBS) or Servicio
Nacional de Erradicacién del Paludismo (SENEPA).
Vector control data were managed by SENEPA, while
clinical and laboratory data were overseen by MSPyBS,
creating partial integration at the national level but
continued fragmentation across data domains. Fig. 2
presents the flow of routine CD data in each country.

Role of blood banks and laboratories in data collection and
reporting.  Blood banks and laboratories represented
additional, largely siloed data sources in both countries.
Blood donor screening data were centrally managed but
not routinely shared with Chagas Programs, limiting
opportunities for identifying and following up chronic
cases. Laboratory data were often paper-based, incon-
sistently centralized, and shared through informal
channels, contributing to delays, missing results, and
limited clinical follow-up.

Consequences of fragmented and parallel reporting systems.
Participants consistently described fragmented data
systems as a major obstacle to accurate surveillance,
patient follow-up, and national reporting. Parallel sys-
tems resulted in duplicated case counts, incomplete
clinical histories, and difficulties producing reliable
national dashboards. Weak integration between labo-
ratories, blood banks, and clinical services further
undermined comprehensive case tracking and conti-
nuity of care across both countries. Key quotes are
presented in Table 3, with additional supporting quotes
presented in Supplementary Table S5.

Theme two: barriers to high quality routine data

Human resource and training constraints. A lack of
dedicated personnel for CD data management was a
pervasive challenge, particularly at local and municipal
levels. Health workers were often responsible for mul-
tiple disease programs while simultaneously providing
clinical care, leading to incomplete forms, data entry
errors, and delayed reporting. Participants reported
limited training in data reporting procedures, use of
digital tools, and statistics for required calculations,
contributing to misclassification and inconsistent data
quality. Participants noted previous training exchanges
between countries, such as local level healthcare pro-
fessionals from Paraguay visiting a municipality in
Bolivia to receive training and learnings from clinic
staff on how to best manage CD cases. This type of
cross-border training was deemed extremely beneficial,
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Paraguay Bolivia
—
Local/
Community/ Hospitals/ clinics Hospitals/ clinics
Facility
Municipalit Data Advisor Data Advisor
pality (Municipality) (Municipality)
- Switch from paper to Data Advisor Health Network/
District electronic reporting (District) Red de Salud
Department/ Incorporation of Data Advisor SUIS Chagas Program
N central laboratory and X
Region blood bank reporting (Region) (Department) (Department)
National Chagas Program Chagas Program SUIS Chagas Program
(SENEPA) (MSPyBS) (MSyD) (MSyD)

Fig. 2: Chagas disease surveillance data flow chart for each country (local to national level).

especially for local level healthcare providers, to learn
best practices and make local adaptations upon return
to their communities.

Infrastructure, geography, and access con-
straints.  Resource constraints such as unreliable
internet connectivity, equipment shortages, and limited
access to computers or paper-based forms hindered
timely data entry and submission. Geographic isolation,
particularly in rural and Chaco regions, was also re-
ported by participants as a reason for delayed diagnostic
confirmation and data transmission.

Cultural and linguistic differences limited data
completeness. In Paraguay, for instance, health workers
shared that patients from indigenous communities
were sometimes reluctant to provide clinical informa-
tion or blood samples, reflecting mistrust and mis-
conceptions about the use of biological materials. These
barriers contributed to underdiagnosis and under-
reporting, making it difficult to capture the true disease
burden in these affected areas.

Implications  for data completeness and  time-
liness. Incomplete follow-up, missing information,
and reporting delays compromised data reliability at all
system levels. At the facility level, inconsistent patient
tracking was a common concern, particularly for mobile
or migratory populations whose follow-up appoint-
ments were often missed. In Bolivia, the absence of
nominal registries made it especially difficult to
monitor patients over time, while in both countries, the

deletion or loss of project data after temporary initia-
tives ended further hindered longitudinal tracking of
treatment outcomes. Given the chronic nature of CD,
these weaknesses in follow-up were seen as major ob-
stacles to accurate surveillance and program planning.

Delays in data submission were also pervasive. Slow
turnaround from wunder-resourced facilities often
resulted in incomplete national datasets, while chronic
lateness in monthly reporting cycles sometimes forced
regional staff to submit partial data. Participants noted
that these delays were compounded by fatigue and
competing priorities among overstretched local staff.
Incomplete or partially filled reporting forms were
common, and information not entered into the central
system at the facility level was effectively lost to national
reporting. Collectively, these delays and data gaps dis-
rupted the flow of information needed for timely
decision-making and reduced the overall accuracy of
CD surveillance. Key quotes are presented in Table 3,
with additional supporting quotes presented in
Supplementary Table S6.

Theme three: data quality control, use, and feedback loops
Current data quality control practices. Data quality
control practices were largely ad hoc and manual. At the
local levels, data entry and reporting relied on manual
processes, including the use of paper forms or Excel,
and sending results as a WhatsApp photo of the
handwritten form or via email. Verification typically
occurred at municipal or regional levels, yet errors
frequently persisted into national datasets. Informal
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Theme one: fragmented chagas data systems across the data
lifecycle

Theme two: barriers to high quality routine data

Theme three: data quality control, use, and feedback loops

Theme four: cross-border data sharing

Cross-cutting synthesis of participant-suggested
recommendations for improving data management

“We have protocols for the National Program and obviously for the departmental Chagas Program ... but we do not have a
systematized database through any program. So, it is managed with the information that [the municipality] sends ...
monthly information in forms.” (Departmental Level, Bolivia)

“The flow of information is not systematized. We have the data and generally the information we send is according to
separate requests. For example, the Chagas Program or any other Program that asks us for prevalence or the frequency of
reactive units, we can send it, but there is no dynamic flow of the total epidemiological information of these units. We are
working on it, but currently we do not have it.” (Regional level, Paraguay)

“We handle a lot of information .. Since there are very few of us here, we analyze the information and we emphasize where
there are more cases. All of [the disease programs] are necessary, yes, but we give more emphasis where there are more
cases.” (Departmental level, Bolivia)

“The files are not well filled out, we do not have complete data. Although it is true that we are improving, there is still a long
way to go, but at least we are on the way. As | said, we do not have such a robust base that has all the data with quality ...
(National level, Paraguay)

“The first levels detect the cases and they report it here to the network. From the network, we report it to the SEDES
[Department] and from the SEDES it goes to the Ministry. That would be the way. The difficulty is that sometimes a facility
handles the data manually, let’s say, or by program, and does not check it against the SUIS, which is the National
Information System that integrates all the information from a facility. So, there tends to be no correlation of data.”
(Municipality Level, Bolivia)

“Data is shared through the General Directorate of Health Surveillance. SENEPA has to report to the General Directorate of
Health Surveillance and the notifications of positive cases and the interventions made in this regard. And the General
Directorate of Health Surveillance is the one that actually puts out the newsletters.” (National Level, Paraguay)

“We should have one or two meetings about [a shared platform] and be able to see the usefulness, and decide what we want
to see, monitor and what we want to know as well. Because the data and information is so broad, that sometimes distracts
the effort ... From there we can improve, expand according to the need.” (Departmental Level, Bolivia)

“Perhaps a regional database or a platform where one can share this data and people who are treating these patients can
have access to it ... So if there was perhaps a base- a database, or a platform, or a form of communication- that would be
great.” (Facility Level, Paraguay)

“What would be ideal would be to have at least a single set of indicators at the regional level to be able to compare data. If
each country does not have their own indicators, then how can we compare ourselves? That is why it would really be ideal to
have comparable data between countries, like specific indicators between countries, so that they can be exchanged and
compared. And even at the country level, there is a need to define which are the most important indicators and to watch over
those indicators to draw some useful conclusions.” (National level, Paraguay)

“It would be interesting if countries such as the United States contributed to Latin American countries in developing
technologies to better process and manage information on this disease. With adequate information, we can better see the
reality we live with and make interventions—developing medicines and vaccines. Chagas has long been a forgotten disease,
mainly affecting poor people in rural areas, and since it didn’t affect Europe, the U.S., or other regions, it generated little
concern. Now that Chagas appears in Europe, Asia, Africa, and the U.S., more attention is being paid. These countries could
help by improving computer systems and educating people to manage and process information better. Great studies could be
carried out, especially on Chagas disease in Bolivia.” (Facility level, Bolivia)

Table 3: Key participant quotes by theme.

reporting channels, such as WhatsApp, introduced is-
sues with illegibility and incomplete information, while
adherence to mandatory reporting guidelines varied by
individual capacity and workload. In Paraguay, for
example, it was expected that all cases were reported,
although participants shared that adherence was un-
even and often dependent on individual health worker
initiative and bandwidth to complete the reporting
procedure.

Data use and feedback across health system levels.
Participants described limited feedback loops and
restricted access to consolidated data. While epide-
miological bulletins were used to promote trans-
parency, data were often presented without
interpretation guidance or were incomplete. In
Bolivia, participants shared that the MSyD publishes
bulletins on either a monthly or quarterly basis,
depending on the type of data and urgency to share
results. Additionally, participants shared that while
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there was access to CD data through SUIS, not all data
was presented to the public, such as laboratory data. In
Paraguay, participants shared that monthly or even
weekly epidemiological bulletins were widely used and
shared with both regional and local levels. However,
some participants expressed that there was a noted
lack of visibility into national datasets unless they
were formally published or requested, limiting the
utility of data for frontline decision-making and local
program improvement. Key quotes are presented in
Table 3, with additional supporting quotes presented
in Supplementary Table S7.

Theme four: cross-border data sharing

Current practices and barriers.  Cross-border data
sharing was limited and largely informal, occurring
primarily through regional meetings and professional
exchanges. In Bolivia, for example, cross-border infor-
mation was mostly exchanged at the national level, with
limited engagement from subnational staff.
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Participants described regulatory barriers, mistrust,
and limited transparency as key obstacles to systematic
data exchange, despite a strong interest in collabora-
tion. Several participants, for example, expressed that
they had faced previous challenges when it came to data
sharing with other countries, even when it could benefit
public health strategies across borders. At the regional
level, participants from both countries expressed frus-
tration that, while being responsible for data genera-
tion, national level data was not easily accessed.

Shared  vision  for  regional  data  collabo-
ration.  Participants expressed a shared vision for an
interoperable, standardized regional platform to facili-
tate cross-country CD data exchange. Priority data
included clinical, epidemiological, and entomological
information, alongside mechanisms for sharing best
practices in case management, diagnostics, and vector
control. Furthermore, there was a shared need for
standardized indicator lists, which would help countries
to align strategies and conduct comparative analyses.
Key quotes are presented in Table 3, with additional
supporting quotes presented in Supplementary
Table S8.

Cross-cutting synthesis of participant-suggested
recommendations for improving data
management

Key recommendations were provided across interviews,
targeted at health authorities working at the national
level in both countries as well as for other global tech-
nical staff working in the infectious disease space
(Table 4). Participants emphasized the need for a
centralized, interoperable HMIS for CD with offline
functionality, integration of laboratory and blood bank
data, standardized indicators, enhanced frontline
training, improved feedback mechanisms, and
expanded regional collaboration to strengthen surveil-
lance and data use across the CD data lifecycle. Key
quotes are presented in Table 3, with additional sup-
porting quotes presented in Supplementary Table S9.

Discussion

Throughout interviews, participants stressed the need
for a unified, digital HMIS for CD data management.
This includes a system that is integrated across levels
(local to national) and supports entities that report on
routine surveillance data (blood banks and laboratories)
with features such as standardized reporting indicators
and harmonized data collection and reporting practices.
Currently used by the WHO and a few partner orga-
nizations, expanding use of DHIS2 or a similar plat-
form to the local levels of CD endemic countries would
hold many benefits for national programs like ease of
use, standardization, and improving data quality.”"*
Additionally, the expansion of this system would allow

for a set of core indicators to be collected and reported
on, starting from the core facility levels.” Other
endemic countries are considering policy changes to
promote data management, such as Brazil, through the
implementation of compulsory reporting procedures
for chronic CD into the SINAN (Sistema de Informacio
de Agravos de Notificagdo, or Information System for
Notifiable Diseases), promoting the overall establish-
ment of historical patient data.”

Findings also highlight the need for better data
communication, accountability, and uptake practices,
with a focus on promoting feedback loops and data
transparency across levels. While the current use of
bulletins works well for some participants, this resource
is not routinely available and summarized data is not
easily understood by participants from all backgrounds.
Furthermore, by not purposefully closing the feedback
loop and sharing this information back down to the
lower levels, national Chagas Programs are missing out
on a key opportunity to improve the quality of their data
and motivate their data collectors. In a 2015 study, for
example, authors found that the use of an enhanced
surveillance program and implementation of a data
feedback loop for a malaria program in Zambia led to
increased malaria testing rates and a lower number of
unconfirmed malaria cases.”” In the context of Chagas,
this is key to building a more thorough and accurate
longitudinal database of routine surveillance data.

Findings stressed the need for increased capacity
building and resourcing for CD programs, especially at
the local level, with the need for better prioritization for
Chagas Programs amongst other competing priorities.
Arranging training opportunities, both in and between
countries, as well as providing basic resources (report-
ing forms, an extra computer, etc.) were noted as
excellent ways for national programs to fuel mo-
mentum across HCWs in local levels and promote
skills building. A 2021 study by Emeto and co-workers,
for example, found that primary HCWs who had readily
available reporting forms in their facilities were three
times more likely to report.”* Meanwhile, those who
received training on disease surveillance reporting and
those who received feedback on a previously reported
disease were three and four times more likely, respec-
tively, to report their data compared to groups who did
not receive such training and supervision opportunities.

The impact of work overload and role strain have
also been noted to affect both the mental health of the
HCWs as well as hinder disease surveillance and con-
trol efforts, such as through poor record keeping,
insufficient reporting, and reduced role competence.”?*
With limited resources available for Chagas Programs,
it is crucial that the needs of HCWs at the local level are
prioritized in resource allocation to prevent these key
issues. Additional resourcing to better include
marginalized and indigenous groups in both educa-
tional outreach and testing/treatment campaigns can
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Category

Recommendations

For improved system-level CD data management and
integration

For improved data use, feedback loops, and
transparency

For increased capacity building and resourcing

For reaching vulnerable populations and promoting

£ 2

W

®$on

£ &=

1) Develop a centralized health management information system (HMIS) for CD (with offline interoperability, if possible)
2
3

Develop a set of standardized, core indicators for national and departmental reporting

Improve data collection practices at the local/facility and municipality levels by reducing variability in tools/platforms used
and moving away from paper-based reporting as early as possible

Improve linkage of data from blood banks and laboratories with routine CD data through integration with centralized HMIS

Improve coordination between national programs and departments to confirm roles, identify bottlenecks in data reporting,
and data ownership

Promote timelier data reporting and more frequent data validation processes between levels

Use existing bulletins more effectively and/or explore public-facing dashboards to share data back down to local levels and
close feedback loops

=

Ensure local-level personnel have sufficient resources to properly collect and report on CD data (internet, computers, paper
for reporting forms)

Provide additional training to expand technical skills of local and municipal level staff (statistical training and training on
reporting forms)

Provide additional staff to ensure that teams at each level are able to prioritize CD data collection and reporting among
other competing responsibilities

Prioritize resourcing to clinics/facilities in rural areas which are most endemic for CD

Prioritize educational outreach and testing/treatment programs to vulnerable groups that are most affected by the disease

continual case management

)

For better cross-program and cross-country data 1
integration

R

&

3

=

(i.e., indigenous communities, pregnant women)
Improve longitudinal follow-up for CD case monitoring among vulnerable groups

Use learnings from other health areas (HIV/TB/COVID-19/Dengue) to improve CD data management, with a general need
for increased prioritization of Chagas amongst other disease programs
Identify a set of standardized, core indicators (both epidemiological and entomological) that can be shared by Chagas

Programs across endemic countries and brainstorm methods for effective sharing (accessible platform, yearly report, etc)
Promote cross-departmental and cross-country exchanges to provide trainings, share best practices, and identify challenges
in CD data collection and sharing

Table 4: Key recommendations for improving CD data management.

also improve the quantity and quality of routine data
collected where the disease is most prevalent, as
knowledge gaps regarding CD transmission and pre-
vention practices among these populations can limit
their health seeking behaviors and touch points with
facilities which collect routine data.”**

Lastly, participants expressed the desire for
improved data sharing pathways across endemic
countries, with a call to action for other global players in
the infectious disease space for improved CD prioriti-
zation and resourcing. Developing a set of standardized
indicators for CD reporting is a core recommendation,
applicable to all endemic countries beyond Bolivia and
Paraguay. For example, these findings are also relevant
to other cross-border systems in Latin America, such as
the Honduras-Guatemala—E] Salvador and
Venezuela—Colombia—Brazil regions, where coordi-
nated surveillance and data sharing are essential for
addressing shared transmission dynamics. While some
organizations, such as the Infectious Disease Data
Observatory (IDDO) or the Chagas Coalition have
aimed to prioritize the visibility of CD data, the available
data are often focused on treatment efficacy and di-
agnostics instead of routinely collected epidemiological
or entomological indicators. Additionally, unlike the
yearly World Malaria Report (WMR) which presents
detailed findings on disease burden, any cross-country
data for CD is grouped into a report with other NTDs,
with outdated estimates and indicators mainly focused
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on disease transmission as set by the WHO’s “Com-
pendium of indicators for monitoring and evaluating
progress of the road map for neglected tropical diseases
2021-2030”.**> Many studies have noted this need for
improved global public health surveillance for NTDs,
with standardized and transparent data sharing as a key
step towards disease prioritization.***

These findings are also relevant to other NTDs
beyond Chagas, such as leishmaniasis and dengue. For
example, disease burden estimates for leishmaniasis
vary widely due to labor intensive reporting procedures,
underreporting, and fragmented surveillance systems
that limit the availability of reliable routine data.’*”
Similarly, although dengue programs were described
by participants as receiving greater funding and sur-
veillance attention in Bolivia and Paraguay compared to
Chagas, routine dengue surveillance data across Latin
America remain affected by comparable challenges
identified in our interviews, including underreporting
and failures in compulsory notification.*® Collectively,
these challenges reinforce the need for integrated cross-
border surveillance systems to improve data quality and
enable coordinated responses across the Americas.

This study has several limitations. First, there was
unequal representation of participants across countries
and healthcare system levels. While multiple partici-
pants were recruited from the national level in
Paraguay, only one participant ultimately agreed to be
interviewed from the national level in Bolivia, largely
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due to the need for employer approval at the time of
recruitment. In total, three additional national-level
participants (one from Paraguay and two from
Bolivia) were invited but did not complete an interview.
This limited participation, particularly in Bolivia, may
have introduced informational bias and restricted the
range of perspectives captured at higher levels of the
health system. Although a breadth of topics was
captured across levels, the depth of perspectives may
not have been fully explored, as sampling was limited to
two to three departments in each country. As such, the
findings may not be fully representative of the current
state of CD data management systems in other endemic
settings. Additionally, this study focused primarily on
vector-borne chronic CD within routine surveillance
systems and may not capture challenges related to other
transmission pathways. Finally, as only one member of
the research team conducted the interviews, the anal-
ysis and interpretation of findings may be limited in
scope; however, this was mitigated through the
involvement of additional team members with experi-
ence in CD research in both countries. While interviews
were conducted both in person and virtually, no sub-
stantive differences in response depth or thematic
content were observed between interview modes.

Conclusions

While there are many obstacles to overcome to improve
CD data management, small steps taken can provide
great changes for data transparency, standardization,
and CD prioritization. This paper highlights the urgent
need for national and international actors to invest in
stronger, more integrated CD data management sys-
tems to strengthen disease monitoring and evaluation,
improve disease surveillance, and promote equitable
resource allocation. Future research can explore per-
spectives of stakeholders in other bordering endemic
countries, such as Argentina and Brazil, as well as
across additional cross-border systems in Latin Amer-
ica, to inform more effective pathways for data sharing
and exchanges. Future research should also expand to
include other transmission pathways, such as congen-
ital transmission and acute outbreaks (e.g., oral trans-
mission), which may present distinct data management
challenges. Finally, future work should consider ques-
tions of CD data ownership and governance to inform
appropriate and context-specific stewardship models.
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