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Abstract
In low-and middle-income countries (LMICs) pedi-
atric cancer patients and their caregivers often suf-
fer from effects of underfunded, fragmented and
outdated healthcare systems. One of these effects
is a breakdown of communication between hos-
pital staff and caregivers, which is felt stronger
among vulnerable populations. Our proposed so-
lution integrates Large Language Models (LLM)
and Automatic Speech Recognition (ASR) tech-
nologies to enhance communication between care-
givers and healthcare providers while integrating
community feedback. We combine cutting-edge
technology with existing hospital infrastructure to
allow for easy deployment and testing. The sys-
tem will improve access to health, nutrition, and
parental care programs, prioritizing caregiver en-
gagement and real-time interaction. Ultimately, our
system will pave the way to more equitable access
to medical care, and address structural barriers af-
fecting marginalized communities.

1 Introduction
Early childhood, up to 8 years of age [UNICEF, 2025a], is
critical for cognitive, social, emotional, and physical devel-
opment due to the brain’s high plasticity and responsiveness
during this period. Investing in early childhood development
(ECD) is considered highly lucrative [Elango et al., 2015]
for ensuring both social and economic progress [World Bank,
2025]. However, international efforts to measure health, nu-
trition, education, and quality care face significant challenges,
particularly in low- and middle-income countries [Nurtur-
ing Care, 2025] (LMICs) due to limited data availability.
This problem is further exacerbated in less common settings,
where limited evidence is the unfortunate reality. For exam-
ple, in the case of children with cancer, there is little evidence
on how treatments affect their ECD in poverty contexts within

these regions [Nurturing Care, 2025].

1.1 Deployment Context and Motivation

Our solution will be piloted at the National Institute of
Pediatrics, Hospital Infantil de México, Federico Gómez
(HIMFG) in Mexico City. HIMFG is the largest pediatric on-
cology center in Mexico, helping more than 35,000 [HIMFG,
2022] children annually, out of whom more than 6500 are pe-
diatric cancer patients.

Pediatric oncology patients in socially and economically
marginalized Spanish-speaking communities face a severe
lack of access to healthcare due to fragmented systems and
the absence of social health protection programs [Chalfant et
al., 2023]. Caregivers of these children often struggle with
navigating healthcare processes, understanding medical rec-
ommendations, and receiving timely guidance during compli-
cations and medical emergencies.

This is compounded by the fact that children with cancer
in Mexico and other Latin American countries face signifi-
cant barriers to timely and quality healthcare. For example,
pediatric cancer patients and their caregivers in Mexico suf-
fer from an environment of constrained public investment,
absence of health policies, and reliance on external mecha-
nisms within communities to secure dignified healthcare ac-
cess [Serván-Mori et al., 2023]. The cancellation of state
healthcare programs has further widened the gaps in access
to pediatric oncology care, leaving children and their care-
givers in marginalized communities without the necessary
support [Knaul et al., 2023]. These challenges lead to delays
in medical care, higher rates of complications, and increased
relapses, significantly impacting their ECD or reducing their
survival rates.

Additionally, we found that large parts of the healthcare
system rely on outdated technology, such as paper files, which
compounds the problem of timely triage and coordination of
care, leading to a significant social and economic burden on
caregivers and families.
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Figure 1: Project overview and vision. A pediatric care patient, discharged from the hospital, communicates with their caregivers, who
then communicate the information about the patient’s health and SDoH to the hospital via SaludASR. The medical staff can then use this
information to take timely action.

1.2 Vision and Objectives
Automated approaches to enhance information exchange be-
tween caregivers, medical professionals. Large Language
Models (LLMs) and Automated Speech Recognition (ASR)
offer a promising combination of technologies to gather in-
formation from caregivers of children with cancer in LMICs.
They enable real-time, context-aware communication be-
tween all relevant stakeholders, improving engagement with
Health Mobile Apps [Qin et al., 2024; Schnur et al., 2024].
These advanced technologies demonstrate significant profi-
ciency in extracting and analyzing medical knowledge, which
can potentially improve care delivery and support services for
pediatric patients and their families.

Despite the remarkable proficiency of LLM and ASR-
based methods for gathering medical information [Yang et
al., 2024], balancing the information-gathering capability and
privacy remains a significant challenge. Achieving this bal-
ance is essential to reduce disparities in accessing and utiliz-
ing healthcare services, particularly among vulnerable pop-
ulations defined by their ethnic, racial, social, or economic
circumstances [Dellinger, 2022]. The focus should be on
minimizing potential harm or cohesion issues that may arise
from using such data, while promoting an ethical and inclu-
sive strategy tailored to the specific needs of the pediatric on-
cology patients and their caregivers.

1.3 Expected Results and Impact on UN SDGs
By structuring our solution around the WHO/UNICEF Nur-
turing Care Framework [WHO, 2018] we ensure that the
tool not only provides medical guidance but also addresses
broader rights and needs, including health access, quality of
care, nutrition, and child protection in children under 6 years
old with cancer.

Our research will lead to improvement in ECD in pedi-
atric cancer patients, in accordance with the Nurturing Care
Framework. This project seeks to benefit not only the chil-
dren, but their caregivers and medical professionals, in addi-
tion to the larger healthcare system. Through the wider de-

ployment of our research products, we seek to make a large
positive impact on the lives of tens of thousands pediatric can-
cer patients in LMICs.

As such, our research directly contributes to UN SDG 3
(Ensure healthy lives and promote well-being for all at all
ages). Furthermore, by focusing on economically disadvan-
taged groups, we hope that our project will make a contri-
bution to UN SGD 2 (End hunger, achieve food security and
improved nutrition and promote sustainable agriculture). In
addition to that, better healthcare outcomes will directly lead
to better educational outcomes for pediatric cancer patients,
thus contributing to UN SDG 4 (Ensure inclusive and equi-
table quality education and promote lifelong learning oppor-
tunities for all).

2 Overview and Research Challenges
To tackle these challenges, we propose a novel framework
called SaludASR. It consists of four major steps: 1) receives
spoken input using voice recognition tools, making use of ex-
isting phone lines, sidestepping the technological challenges;
2) analyzes information for structured medical data extraction
using an LLM; 3) generates questions for missing medical in-
formation using an LLM and synthesizes them into speech;
4) stores the obtained data in a privacy-respecting electronic
medical record system. Figure 1 shows an overview of the
proposed solution.

Our approach is data-driven, linguistically, and culturally
contextualized and designed for low-resource settings, inte-
grating social determinants of health (SDoH) to enhance care-
giver support and pediatric cancer care.

2.1 Healthcare and Community engagement
The team behind this proposal has a long history of equal
and fruitful partnership with HIMFG, focusing on utiliz-
ing cutting-edge technologies developed within the Mexican
healthcare context to help pediatric cancer patients [Schnur
et al., 2024; Avilés-Robles et al., 2022]. This partnership is
dedicated to addressing the barriers to healthcare access and
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quality of care arising from the fragmentation of Mexico’s
healthcare system. We will achieve this objective through
engagement with caregivers or families to understand their
needs and barriers in using this technology, ensuring the de-
ployed solution is both inclusive and responsible.

2.2 Focus groups for caregivers
Engaging deeply with the local community, we conducted
a preliminary study involving caregivers, healthcare person-
nel, and professors at HIMFG, ensuring that our research was
grounded in the real-world experiences and needs of families
affected by childhood cancer.
Study design and participants: A mixed-methods study
was conducted within a prospective cohort study from July
to August 2024. The study aimed to track complications after
chemotherapy in children and adolescents with cancer using
the SaludConectaMx system [Schnur et al., 2024], centered
around a mobile application. The dynamic cohort is ongoing
and has 355 enrolled participants at HIMFG

Semi-structured interviews and focus groups were con-
ducted with key informants, including caregivers of children
under six years and healthcare personnel. Thirty-one semi-
structured interviews were conducted with caregivers of chil-
dren undergoing scheduled chemotherapy in both the external
consultation area and the ambulatory chemotherapy room.

The question matrix was developed based on the Nurturing
Care Framework [Black et al., 2017; WHO, 2018] to ensure
comprehensive coverage of the five essential components for
child development: good health, adequate nutrition, respon-
sive care, safety and protection, and early learning oppor-
tunities. A literature review was conducted to identify key
thematic areas relevant to the concerns of caregivers, educa-
tors, and healthcare professionals in pediatric oncology. Ad-
ditionally, a participatory approach was adopted, incorporat-
ing feedback from these stakeholders to refine the wording
of the questions for accessibility and clarity. For example,
terms like “NGOs” were replaced with “foundations” to align
with the language commonly used by caregivers. The final set
of questions underwent three rounds of refinement based on
content and thematic analysis [Braun and Clarke, 2021] to en-
sure that the matrix effectively prioritized the most recurrent
concerns of caregivers.

The questions were organized into a three-tier hierarchical
structure. At the first level, broad analytical categories such as
Adequate Nutrition, Good Health, and Responsive Care were
established. The second level included subcategories; for ex-
ample, Adequate Nutrition was further divided into Normal
Diet, Ultra-Processed Foods, and Lack of Appetite. At the
third level, specific topics were assigned to each subcategory.
A structured coding process was implemented, linking ques-
tions to their frequency of mention and variations in phrasing.
Data Analysis: For data analysis, a combined approach
of thematic and axial analysis was applied [Patton, 2014;
Creswell and Creswell, 2017]. An iterative coding process
refined categories and subcategories, enabling the identifi-
cation of patterns in caregivers’ and healthcare profession-
als’ concerns. A participatory ranking technique was used
to enhance prioritization, employing a double-entry prioriti-
zation matrix to compare and rank topics by relative impor-

tance. The final questionnaire reflects the most frequently re-
ported and thematically relevant concerns, ensuring that par-
ticipants’ knowledge and experiences are systematically inte-
grated into the data collection procedures.
Results: We have uncovered 4 broad categories of concerns
that pediatric patients’ caregivers have. The first category
deals with the lack of functionality in existing systems. For
example, caregivers have pointed out that the current system
they use lacks a nutritional guidance module, appointment
and medication reminders, as well as a lack of tools to moni-
tor health indicators over time. They have also noted having
difficulty with data entry, a lack of ability to communicate
with medical staff, and a general lack of emotional and men-
tal health support resources.

The second category deals with the burden that the existing
app-based system places on the caregivers. They have noted
that the current system is difficult to use, lacks an engaging
interface, and requires manual data entry, which can be time
consuming. In general, this leads to a reduction of the app
use over time, especially when the patients get better. We
have also uncovered that some caregivers were unaware of
the system’s existence.

The last two categories deal with the lack of resources
faced by vulnerable populations. Caregivers have noted a
lack of access to even the simplest medical tools, such as ther-
mometers, and a lack of ways to receive real-time guidance
from medical staff in emergency situations, when they cannot
afford travel to the hospital. They have also noted a general
lack of access to support network and other resources.

Finally, caregivers have outlined the fact that they often
face logistical challenges, exacerbated by their inability to af-
ford long-distance travel. This often leads to emotional and
physical strain, for which they find in difficult to get support.

We have then taken advantage of this insight to create an
initial database of questions for caregivers, which we have
utilized in early prototypes of SaludASR.

Consent letters were obtained from participants before they
were interviewed. This study was performed in line with the
principles of the Declaration of Helsinki.

3 Concept of Operations and Research
Questions

The data collected and analyzed during our preliminary study
leads us to the following project concept and main research
questions, which will direct the intellectual contributions be-
hind the development and deployment of this project. Figure
2 shows an overview of the operation of SaludASR.

To address the issue of low internet penetration and the bur-
den placed on the caregivers by complex mobile applications,
we propose utilizing either landlines or cell phones belong-
ing to caregivers. By employing automated voice recogni-
tion tools, their spoken input can be effectively routed into an
LLM-based solution, thereby sidestepping these challenges.

The combined LLM and ASR system will rely on con-
textual knowledge we have collected during our preliminary
mixed-methods study. Our contextualized knowledge base
includes over 200 questions tailored to caregivers’ language
and lived realities in the most vulnerable contexts, address-
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Figure 2: Graphical representation of the proposed LLM-ASR pipeline

ing critical SDoH such as poverty, education, healthcare ac-
cess, and social support networks. This allows us to effec-
tively collect data about the most pressing concerns faced by
caregivers. It also enables medical staff to take timely ac-
tion based on that data, such as providing medical advise and
guidance. Furthermore, is allows them to connect caregivers
to the relevant support organizations and groups, mitigating
the effects of the financial and emotional burden felt by some
caretakers. Finally, this solution allows us to largely reuse ex-
isting systems for reminding the caregivers of important dates
and times.

RQ1 [Reducing Burden] How can the combination of LLMs
and ASR reduce the burden the existing applications
place on the caregivers?

RQ2 [Addressing Community Needs] How can the combina-
tion of LLMs and ASR be used to address a broad range
of caregiver needs, such as receiving nutritional guid-
ance and monitoring patients’ symptoms?

RQ3 [Addressing Material Challenges] How can the combi-
nation of LLMs and ASR be used to address the material
challenges faced by the community, such as the lack of
adequate nutrition or access to medical instruments?

RQ4 [Addressing Logistical Challenges] How can the combi-
nation of LLMs and ASR be used to respond to logisti-
cal, financial and emotional needs of patients’ caregivers
and families?

Through adaptive AI interaction, SaludASR enables nat-
ural conversations [Ma et al., 2024] in Spanish, reducing
literacy barriers and empowering caregivers to express con-
cerns while receiving AI-powered responses aligned with pe-
diatric oncology guidelines. By facilitating interaction be-
tween caregivers, the AI assistant, and local support fig-
ures—such as health personnel —the tool strengthens social

support mechanisms, mitigating the effects of healthcare frag-
mentation [Zhai et al., 2023].

Designed for scalability and generalizability, the AI-based
solution integrates indicators from UNICEF MICS surveys
[UNICEF, 2025b] to align with global child health standards
and is adaptable to low-resource settings where disparities
in healthcare access, financial insecurity, and limited infras-
tructure challenge pediatric cancer care. By addressing the
SDoH, our approach ensures equitable, accessible, and con-
textually relevant support for families navigating complex
health systems [Mercado et al., 2024].

4 Method: Integrating Research and Practice
We introduce the overall operation of SaludASR. We then
describe our objectives, the way they will be achieved, a strat-
egy for continual improvement of the system.

Our aim is to develop an AI-based system that engages
with patients’ caregivers over existing landlines and mobile
networks using voice communication. This system will offer
human-like conversations and guidance, answering questions
posed by its users.

The proposed system, denoted as SaludASR, will merge
the latest advancements in LLMs (e.g., tool calls and ad-
vanced Retrieval-Augmented Generation) with our existing
knowledge of SDoH and additional information gathered dur-
ing RO1. The workflow involves automatic calls from the
system to users, greeting them upon answering (via LLM text
generation and voice synthesis). Authentication will be con-
ducted by inquiring about information known only to the pa-
tient’s caregiver and hospital, such as the last digits of their
medical record number. If the authentication fails, or the care-
giver refuses to talk, hospital staff are notified of this event so
they can take relevant action.
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Following successful authentication, the system will
prompt the caregiver to provide a basic report on both the
patient’s condition and their current SDoH status. The LLM
will generate questions based on a list of variables and po-
tential questions collected during the preliminary mixed-
methods study and refined further in RO1. Upon receiving
the report, ASR will convert voice into text, which is then pro-
cessed by an LLM to extract structured information, includ-
ing communicated values of variables of interest and their
confirmation by the caregiver. If the caregiver indicates that
they are in an emergency, or if some of the indicators com-
municated by them show that the patient is in need of urgent
care, the system will automatically connect the caregiver to
the relevant medical professional, who will be provided with
all the collected data to aim them in providing medical guid-
ance to the caregiver.

The LLM will be fine-tuned and prompted to comprehend
subtle culturally-specific cues about SDoH when expressed
by the caregiver. This approach enhances the human-like
nature of conversations, allowing for more comprehensive
information extraction. Communicated variable values will
then be securely stored in a HIPAA-compatible database. For
data extraction, the system will utilize constrained generation
[Geng et al., 2023], ensuring that the output of the LLM cor-
responds to a format that is acceptable by the database.

For phone network integration, HIMFG already employs
the Twilio platform for interactions with patients and care-
givers; the pilot version of SaludASR will leverage this ex-
isting integration for phone functionality. This will enable us
to effectively reuse the hospital’s resources, while also ensur-
ing regulatory compliance for this part of the system.

During the initial stages of deployment, our system will
store direct patient quotes as text strings in the database, en-
suring accurate data retention and facilitating error diagnosis
through manual reviews conducted by hospital staff. Follow-
ing deployment, we plan to enhance the system’s information
extraction capabilities, allowing it to retrieve numerical data
when required by healthcare personnel for efficient informa-
tion delivery.

Next, the system will identify missing information for the
patient in the database. Depending on this assessment, it will
either conclude the call (if no information is missing) or gen-
erate additional questions to the caregiver to solicit the miss-
ing data. These questions will undergo voice synthesis before
being relayed back to the user, thereby completing the inter-
action loop.

The questions will be retrieved from the database and pro-
cessed using an adaptive RAG approach [Gao et al., 2024]
that combines both checking for missing information, and
synthesizing new questions to the caregivers that allow for
more effective solicitation of medical information. This strat-
egy allows the system to retrieve only the information that is
missing, and to do it in the most efficient way possible, en-
suring efficient communication with the caregivers.

This system design ensures that caregivers can convey cru-
cial medical information over the phone, even in areas with
unreliable or absent internet access. It also enables patients
to communicate this information using simple language, as
the LLM can accurately interpret precise medical statements

from their speech. This approach facilitates effective commu-
nication of important medical data without requiring special-
ized training to understand complex medical terminology.

Furthermore, this design does not necessitate application
use (or smartphone access), thereby offering more opportu-
nities for communication to individuals without smartphones
or computers. Voice communication allows for multitasking
(e.g., while driving) and eliminates the need for lengthy, time-
consuming forms, thus streamlining communication and im-
proving response rates.

To address concerns regarding the processing of protected
health information (PHI) through a cloud-based AI system,
we will employ specialized Client Cloud Computing for PHI
(C3PHI) secure storage and computing environment. Our so-
lution will be initially hosted in a C3PHI cloud provided by
Amazon AWS, offering access to a HIPAA-compatible AI
API based on Anthropic Claude [Anthropic, 2024], a leading
AI model, as well the capability to run the agentic system in
an EC2 environment. The environment provided by Amazon
additionally allows for deployment of custom LLMs, making
it possible to use specialized models and complex pipelines
for medical information extraction and parsing. 1

For the initial deployment, HIMFG will expand their cur-
rent use of Twilio, an ASR/voice synthesis/phone calling sys-
tem, by leveraging its capabilities to connect caregivers with
the LLM component of the proposed system.

4.1 Research Objectives
In this section we introduce the research objectives of our
study, which correspond to our research questions.
RO1 Reducing Burden: The voice-based interface provides
a more natural avenue for caregivers to interact with the sys-
tem through the use of their voice. This system will allow
them to easily communicate important medical information
to the hospital without the need to fill out long, complex, and
time-consuming forms.

It will also enable human-like conversations, making it
more dynamic and engaging for caregivers. Furthermore,
since the system can now become an active party by calling
the caregivers first, it will effectively address the issue of them
reducing the use of the existing applications over time.
RO2 Addressing community needs: Our bank of questions
collected during the preliminary study will enable the sys-
tem to collect a wide gamut of relevant information, enabling
near-realtime symptom monitoring. Furthermore, we will
collect information on nutrition, thus enabling medical staff
(and, in the future, an automated system) to provide person-
alized nutritional advice.

Furthermore, the system will allow for direct connections
between medical staff and caregivers. This will allow for
effective communication in emergencies, by providing care-
givers with a direct link to hospital staff, and by providing
hospital staff with the latest data collected via the tool.
RO3 Addressing Material Challenges: The system will be
able to log and track the caregivers’ material and financial
concerns. This will enable healthcare personnel to connect

1A prototype of this system (using a text interface) is available at
https://himfg-llm-test.grisha.xyz/
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caregivers with the relevant NGOs to ensure that their needs
are met. Having this communication channel will also enable
the hospital to schedule treatments in a way to minimize the
burden to the most vulnerable caregivers.
RO4 Addressing Logistical Challenges: SaludASR will
include additional questions concerning the caregivers them-
selves, including their emotional state and their financial situ-
ation. This information will be given to healthcare personnel,
who will then be able to refer the caregivers to relevant sup-
port groups. This will allow the caregivers to receive timely
support, both in the financial, and in the emotional sense.

4.2 Continual Evaluation
We will perform continual evaluation of the performance of
SaludASR a two-pronged approach, which we will employ
after deploying the system at HIMFG and allowing for a 2-
week period of initial use. In the first prong, we will conduct
follow-up interviews with caregivers to gather their experi-
ences with the system. This feedback will be invaluable in
identifying and addressing any consistent patterns of inade-
quate behavior exhibited by the system.

To optimize communication with caregivers, these inter-
views will be conducted via phone and designed to be brief,
thereby improving response rates and minimizing time com-
mitments for both caregivers and interviewers.

In the second prong, we will record random conversations
with caregivers along with ASR and LLM interaction logs.
These recordings will then undergo human verification to en-
sure accuracy in extracting information from the system’s in-
teractions. This process will enable us to promptly detect and
rectify instances where the system misinterprets or overlooks
relevant information.

In all processes involving human feedback, we will im-
plement automatic deidentification pipelines based on LLMs
[Liu et al., 2023] to remove Personally Identifiable Infor-
mation (PII) and Protected Health Information (PHI) from
data sent to human reviewers. This strategy guarantees high-
quality human feedback for effectively diagnosing system is-
sues while safeguarding patients’ and caregivers’ privacy.

These strategies will foster continuous enhancements in the
system’s ability to extract information and engage in effective
conversations, ultimately ensuring superior care for pediatric
cancer patients. Furthermore, these approaches will facilitate
the system’s adaptation to diverse settings (e.g., other hos-
pitals) by helping us anticipate and mitigate potential failure
modes.

4.3 Project Timeline
The proposed study is structured within a 18-month timeline,
incorporating all our research objectives. We initiate with
the initial deployment if SaludASR, which will happen con-
currently with HIMFG staff training the use of the new sys-
tem. This initial phase is anticipated to conclude within three
months (months 1-3).

This initial phase will be followed by a 12-months period
of the use of the system in the hospital setting. During this
period, the system will be used by actual HIMFG patients,
their caregivers, and hospital staff. We anticipate that this
phase of our study will take 12 months (months 4-15).

After this, the final phase of the study will start, where we
will collect patient, caregiver and staff feedback on their use
of the system. We will use the same data collection method-
ology as we did for our preliminary study. This will enable
us to compare the feedback before and after the introduction
of SaludASR.

Throughout the study’s duration, we commit to ongoing
observation and improvement of the system as deployed in
HIMFG, commencing with its initial deployment in month
10 and continuing while the system is in use at HIMFG.

5 Scalability and Economic Sustainability
For the initial deployment of SaludASR, we have estab-
lished a partnership with HIMFG, with it serving as a plat-
form for pilot testing and study. In addition, the University of
Notre Dame’s partnership with Amazon provides us access to
their HIPAA-compliant computing environments, which we
can utilize to host the system.

We are currently planning to scale up our project within
Mexico and expand into other countries in Latin America. In
Mexico, we are working on establishing a partnership with an
another large pediatric care organization. Specializing in pe-
diatric oncology, hematology, and neonatal surgery, the hos-
pital boasts a 65.7% occupancy rate. It caters to children
from both Mexico City and other parts of Mexico, offering
advanced diagnostic and treatment options. Notably, the hos-
pital employs a fully digital medical record system, enabling
us to integrate SaludASR within its fully digitized environ-
ment.

Outside of Mexico, we are focused on building partner-
ships with leading oncology centers in Colombia. These insti-
tutions represent advanced public oncology centers providing
cutting-edge treatment options to pediatric cancer patients.
Furthermore, they serve as major research hubs, contributing
to advancements in pediatric oncology care within Colombia
and the wider Latin American context.

Beyond the pilot phase, successful outcomes from the
study and clinical trial pave the way for commercial viabil-
ity through further collaborations with hospitals throughout
Latin America. A potential startup will assume responsibility
for the system’s development and maintenance, enabling its
adaptation and implementation across hospitals in the region.

6 Conclusions
Pediatric oncology patients who are living in social and eco-
nomic marginalization face severe healthcare access barriers
due to fragmented systems and absent social health protection
programs [Chalfant et al., 2023]. Caregivers struggle with
navigating healthcare processes and receiving timely guid-
ance, exacerbated by limited internet penetration and reliance
on outdated technology in large Mexican hospitals. Success
depends on combining AI, natural language processing for
literacy-independent interactions, and evidence-based guid-
ance with deep understanding social determinants of health
to enhance caregiver support and improve pediatric cancer
care in low-resource settings. SaludASR brings all these
elements together in a novel way.
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We formulated hypotheses regarding the potential benefits
of our proposed innovations: (1) AI, specifically the combi-
nation of LLM and ASR, can enhance healthcare outcomes
for marginalized pediatric cancer patients; (2) these AI-based
systems can be continually refined through user feedback and
community input; (3) these AI systems can be effectively
scaled up and transferred across countries, at least within
Latin America, while maintaining success despite cultural
and technological differences. To test these hypotheses, we
proposed a comprehensive research framework that integrates
social science methodologies (interviews and focus groups),
computer science techniques (audio and text analysis, AI re-
search), and established strategies from healthcare research
(clinical trials). These approaches will allow us to validate
our hypotheses and inform the future development and com-
mercialization of SaludASR.

Ultimately, we aim to develop a data-driven, linguistically
and culturally contextualized AI tool that integrates SDoH to
enhance caregiver support and improve pediatric cancer care
in low-resource settings and for marginalized groups. This
tool will facilitate natural, literacy-independent interactions
in Spanish, provide reliable, evidence-based guidance, and
strengthen community support networks by connecting care-
givers with local health workers and educators. By ensuring
scalability and alignment with global pediatric health stan-
dards, we seek to reduce healthcare disparities, improve ac-
cess to timely care, and address structural barriers affecting
families in vulnerable communities.

7 Directions
We rely heavily on participatory design to continually im-
prove our service; however, we will also consider more so-
phisticated methods that engage the public to guide further
development . The project may be affected by inherent biases
in LLM and ASR technologies [Kotek et al., 2024]. These in-
clude the potential inability of LLMs and ASR to understand
certain Spanish dialects [Kantharuban et al., 2023] and their
tendency to ignore cultural aspects of communication [Qiu et
al., 2024]. Potential mitigation strategies include fine-tuning
models on texts from specific dialects, or using in-context
learning to improve understanding. One additional avenue
for improvement would be to utilize multimodal LLMs with
native voice capability in the pipeline, as a way to enhance or
replace ASR.

Additionally, SaludASR faces challenges related to po-
tentially inappropriate model outputs caused by users, both
inadvertently and deliberately. To combat these issues, we
can introduce additional postprocessing steps [Inan et al.,
2023] into the pipeline that detect and address such outputs
when generated by the model. We also plan to invite commu-
nity members to review anonymized model outputs and help
improve both the LLM and the inappropriate output detector.

Ensuring patient privacy and HIPAA compliance remains
a significant challenge for any project combining healthcare
and AI. In our project, we will mitigate these concerns by
using a compliant AI API provider in a secure environment
compatible with HIPAA [Amazon, 2018] and by utilizing
only data that has been anonymized and cleared for release

by hospital staff.
Hospitals like HIMFG, along with patients and caregivers,

demonstrate a strong sense of commitment to their mission.
We witnessed this firsthand during our interactions and pilot
study. By engaging with these stakeholders, we will continue
refining our research direction, testing the applicability of our
innovations beyond HIMFG, and disseminating our findings
and developments in both academia and industry.

Ethical Statement
One potential risk with any healthcare application is a po-
tential for leaks of protected health information, which can
have potentially devastating consequences to patients and
their caregivers. SaludASR faces this risk as well. Fur-
thermore, during the pilot stages of the system deployment,
certain de-identified conversations will be revealed to human
annotators, who are part of a third party certified to process
PHI. The risk in this case is comparable to any other health-
care application utilizing a similar process. SaludASR faces
an additional privacy risk where PHI can inadvertently end
up in an LLM training or fine-tuning dataset, and then be re-
vealed by the model. We will mitigate this risk by having an
agreement with the API provider forbidding them to use the
data for training their models, and by manually verifying our
own model fine-tuning datasets.

The main new ethical risk introduced by SaludASR is that
our system might inadvertently perpetuate societal biases that
were imprinted on LLMs by their training datasets, therefore
negatively affecting people already vulnerable populations.
We mitigate this risk by performing a continual review of the
questions asked and information collected by the system, to
ensure early detection and correction of such biases. For cor-
rection of these biases, we will use both prompt engineering
techniques and model fine-tuning, to make the correction of
model biases both timely and complete. Moreover, the care-
givers will always be able to indicate that the questions asked
to them by the system are inappropriate, and they will auto-
matically be flagged for review.

An additional risk that is common to all LLM-based solu-
tions is the risk of them generating inappropriate outputs. Ex-
isting LLMs employ a variety of train-time strategies to miti-
gate this risk. We plan to address this further, by introducing
additional stages in the pipeline that will detect and remove
any potentially harmful content generated by the model. Ob-
viously, this needs to be balanced with the ability of the sys-
tem to process medical information.

This project is in compliance and will continue to comply
with the IRB review process at the University of Notre Dame.
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