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ABSTRACT

Introduction: Using chatbots and artificial intelligence (Al) systems in pre-hospital care has
transformed patient triage, initial support and emergency logistics. These technologies offer
speed and effectiveness in critical situations and are promising tools for improving health
outcomes.

Methods: This study was based on a literature review in PubMed, Scopus and IEEE Xplore
databases, between 2015 and 2023. Articles that explored the use of chatbots and Al in
emergency triage, first aid and logistics management were selected. Qualitative analysis
synthesized the practical and theoretical contributions of these systems.

Results: Chatbots and Al have proven effective in automated triage, reducing response
times and improving diagnostic accuracy in medical emergencies. Al systems have optimized
ambulance logistics and resources, while chatbots have provided practical guidance on first
aid, such as CPR. However, challenges such as unequal access to technology, cultural
resistance, and ethical issues related to privacy have been identified.

Discussion: These technologies have a positive impact on pre-hospital care by providing
rapid and effective support, especially in remote areas. However, technological and ethical
barriers limit their adoption. Cultural acceptance and user trust, combined with appropriate
regulations and training, are essential to overcome these obstacles. More accessible and
integrated systems represent a promising prospect.

Conclusion: Chatbots and Al are revolutionizing emergency care, offering
accuracy, speed, and accessibility. While challenges remain, coordinated
efforts in research, infrastructure, and regulation can ensure their ethical and
efficient implementation, enhancing their ability to save lives and transform

pre-hospital care.
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What do we already know about this topic?

ensuring faster and safer interventions in critical moments.

promoting better clinical outcomes.
What are this research’s implications towards health policy?

Authors’ Contributions Statement:

Advances in artificial intelligence are revolutionizing pre-hospital care, making emergency services more agile and efficient. Chatbots and Al
systems play a key role in initial triage, identifying symptoms, and providing support to healthcare professionals. These technologies can aid in
early diagnosis and prioritization of patients, ensuring faster referral to hospitals. In addition, Al systems improve communication between
medical teams, reducing errors and facilitating access to essential information in real-time. Another major advantage is the reduction in
response time, as intelligent algorithms can analyze data and optimize the allocation of resources, such as ambulances and advanced support
equipment. However, challenges such as integration with existing infrastructure, reliability of models, and ethical issues around data privacy still
need to be overcome. Effective implementation of these technologies can transform emergency medicine, providing more accurate and
accessible care. As new studies explore the impact of chatbots and Al in healthcare, their use is expected to expand, bringing direct benefits to
patients and professionals. The future of intelligent systems in pre-hospital care promises to significantly improve the efficiency of services,

What is the main contribution to Evidence-Based Practice from this article?

The main contribution of the article to evidence-based practice is the demonstration of the positive impact of chatbots and Al systems in pre-
hospital care. It presents data that show how these technologies can improve triage, optimize response times, and enhance communication
between medical teams, ensuring faster and more accurate interventions in emergency situations. In addition, the study reinforces the
importance of integrating these tools into care protocols, highlighting challenges such as algorithm reliability and data privacy. By providing a
detailed analysis of the available evidence, the article contributes to the safer and more effective implementation of Al systems in healthcare,

In theory, it contributes to the understanding of the integration between technology and emergency medicine, reinforcing models that
emphasize the efficiency of automated systems in medical care. The study supports the adoption of Al as a complementary tool in clinical
decision-making and optimizing resources in critical situations. In practice, the article highlights direct benefits for professionals and patients,
such as reduced response time, improved communication between medical teams, and support in triaging urgent cases. In addition, it
highlights technical challenges, such as the reliability of algorithms and the need for adequate training for professionals who will use these
tools. Regarding health policies, it highlights the importance of regulatory standards for the safe implementation of Al in medical
environments, ensuring that the systems used are effective and respect ethical aspects, such as data privacy and accessibility. It also suggests
that governments and institutions should invest in adapting hospital infrastructure to incorporate these technologies.

Nascimento, Jair Brito, principal author of the manuscript, participated in writing the introduction and methodology. Marcolino, José Carlos,
participated in writing the introduction and methodology of the manuscript. Almeida, Karin Cristina Santos, participated in writing the
introduction and discussion of the manuscript Silva, Samuel Lucas Ferreira Luz, participated in writing the results and discussing the manuscript.
Barreto, Geneci da Silva, participated in writing the discussion and completion of the manuscript.

Introduction

Artificial Intelligence (Al) is a field that
combines computer science and data to mimic
human thought processes, problem-solving,
and responses (Teng, 2021; Chenais, Lagarde,
& Gil-Jardiné, 2023). Predictive Al uses
statistical models, data analytics, and machine
learning algorithms to make predictions based
on past behaviours or outcomes (e.g.,
algorithms for interpreting medical images or
test results) (de Koning et al., 2023).

Like most other healthcare sectors, Emergency
Medical Services (EMS) is likely to undergo
transformative change due to rapid advances
in Al, such as OpenAl’'s ChatGPT (Clark, &

Severn, 2023). These large conversational
language models allow users to ask questions
and receive responses from Al using everyday
speech (Eysenbach, 2023). Two components of
programs like ChatGPT are generative Al and
natural language processing (NLP), which have
the potential to reshape clinical practice and
EMS education—creating pathways for
clinicians, educators, and administrators to
redefine the EMS landscape (Chee et al., 2023).
Generative Al refers to a branch of Al that
focuses on creating new content by learning
patterns from training data. Generative Al relies
on Al, algorithms, and large language models
to learn from past data and generate original
content (e.g., ChatGPT producing text or
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images) (Coherent, 2023).

The NLP, however, involves the ability of Al
systems to understand and process human
language, enabling greater efficiency in data
entry, documentation, and real-time decision
support (Voytovich, & Greenberg, 2022). Al is
not only becoming a topic of immense public
interest, but also one of unpredictable risk,
which is generating regulatory scrutiny and
controversial debates (Vearrier, Derse, Basford,
Larkin, & Moskop, 2022).

The integration of generative Al into
prehospital clinical practice holds immense
promise for improving diagnostic capabilities,
as incorporating NLP algorithms provides EMS
clinicians with access to a vast repository of
evidence-based guidelines (Mueller, Kinoshita,
Peebles, Graber, & Lee, 2022). OpenAl’s
comprehensive database of medical
knowledge is further evidenced by its
demonstrated ability to pass multiple medical
licensing exams (Kung, 2023). Al can support
clinical decision-making and triage assistance
at the point of care (Cui et al., 2024).

Al is being incorporated into prehospital
emergency care in a variety of ways:

In the Dispatch

“Listen” to the call and analyze the
conversation in real time to provide
instructions to the emergency operator on
what questions to ask based on the caller’s
speech patterns and description of the
situation; these systems can also extract patient
information and transcribe the call.

Translate emergency calls in real time, where
the Al program “listens” to the caller and
translates the conversation to text and to the
operator when the emergency operator does
not speak the same language as the caller to
improve the operator’s understanding of the
call.

In the Ambulance

Provide real-time traffic analysis, including
road closures, other emergencies or events,
and weather conditions, to determine the most
efficient route to the emergency scene and
then to the nearest available medical facility.

Analyze patient data using Al-powered
system to provide suggestions and support
optimal patient management and remove
some of the guesswork for the paramedic
during a stressful emergency.

Using generative Al systems (e.g., ChatGPT)
to help first responders ensure they have
access to information about the most current
medical protocols, drug treatments, and
procedures relevant to their patients while
caring for them in the field.

Chatbot

A chatbot is a software program designed to
mimic human conversation through text or
voice interactions, typically online (ZUfiga et
al., 2023). With diverse applications spanning
multiple industries, these bots facilitate
interactions, streamline processes, and enrich
user experiences across a variety of fields,
making them valuable assets for businesses
and individuals. Furthermore, chatbots are
already actively used in the healthcare industry.
According to one study, medical professionals
in the United States perceive chatbots as
particularly useful for tasks such as scheduling
doctor’s appointments, locating health clinics,
or providing information about medications
(Zufiga et al., 2023). Modern chatbots are Al
systems that can engage in natural language
conversations, mirroring human conversational
behaviour. These technologies often
incorporate deep learning and natural
language processing components. This domain
has recently attracted considerable attention
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due to the popularity of OpenAl’'s ChatGPT,
along with alternatives such as Microsoft’'s Bing
Chat (utilizing OpenAl's GPT-4) and Google's
Bard (Zufiga et al., 2023).

On the other hand, the increasing overload
and saturation of emergency services, caused
mainly by non-urgent cases that overwhelm
the system, has spurred a critical need for
innovative solutions that can effectively
differentiate genuine emergencies from
situations that could be managed through
alternative means.

Immersive training simulations, enhanced
through generative Al, can create dynamic
virtual environments that closely replicate real-
life emergency scenarios, especially in high-
risk, low-occurrence (HALO) cases (Deshpande,
& Warren, 2021). These simulations provide
educators and students with unparalleled
opportunities to cultivate critical thinking skills,
refine decision-making abilities, and enhance
clinical competencies through experiential
learning. Interactive virtual assistants powered
by NLP in EMS education also open the door
to a new era of personalized learning
(Daungsupawong, & Wiwanitkit, 2024). These
intelligent companions can provide real-time
guidance and feedback, addressing learners’
concerns and promoting active engagement
and knowledge retention (Birkun, A. A., &
Gautam, 2023).

A major cause for concern, however, includes
“hallucinations,” in which the Al convincingly
generates inappropriate or inaccurate
responses (Baldwin, 2024). A 2023 study that
evaluated ChatGPT'’s ability to provide
cardiovascular disease prevention
recommendations found that 18% of responses
were flagged as inappropriate for a specific
patient (Sarraju et al., 2023). Additionally, the Al
chatbot has been shown to sometimes
continue to assert false statements or cite non-
existent research, even when questioned

further (Eysenbach, 2023). Addressing inherent
biases within Al algorithms is equally critical.
Rigorous evaluation, iterative improvements,
and ongoing monitoring are essential to
mitigate biases and ensure equitable
healthcare outcomes for all patients (Zhu et al.,
2023). Lately, there has been ongoing
conversation about which regulatory
authorities will ultimately oversee the use of Al
in patient care (Price, Gerke, & Cohen, 2019).
Furthermore, as technology advances,
preserving the essential human connection
within EMS remains paramount. The
compassion and empathy integral to EMS care
must be aligned with technological
advancements (Mammas, & Mamma, 2024). In
situations where a provider’s clinical judgment
disagrees with the recommendations provided
by Al, current tort law dictates that providers
must adopt the standard of care (Morley et al.,
2020).

The interface between human providers and
machine learning tools facilitated by NLP and
generative Al presents interesting areas of
research, given recent advances in open-
source software coupled with the wider
availability of large EMS datasets (Mammas, C.
S., & Mamma, 2024). While Al tools that
integrate NLP and generative Al are still far
from being suitable for use as a tool in clinical
care, we can expect to see the private sector
expanding the inclusion of these open-source
technologies in EMS device research and
development with future models that are
trained on clinically relevant and up-to-date
datasets (Masoumian Hosseini, Masoumian
Hosseini, Qayumi, Ahmady, & Koohestani,
2023). Al capabilities have become increasingly
available in many conventional email and word
processors. EMS ePCR systems in particular
may be an area where NLP and generative Al
will be useful. Al chatbots are also currently
useful for educators as a tool to generate
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personalized educational materials.
Methodology

For this study, a literature review was
conducted to investigate the use of chatbots
and Al systems in prehospital care. The review
was conducted to provide an overview of the
applications, benefits, and challenges of these
technologies in emergency settings.

A comprehensive search was conducted in
relevant databases, such as PubMed, Scopus,
and Google Scholar. Keywords were used to
capture studies directly related to the topic,
including Al in prehospital care, chatbots for
emergency response, artificial intelligence in
first aid, and prehospital triage systems.
Searches were performed using Boolean
operators to maximize accuracy and avoid
duplication.

Articles, reports, and studies that explicitly
addressed the use of chatbots and Al in
prehospital settings and that were published
between 2019 and 2025 were considered,
ensuring that the literature analyzed was
current, written in English, Portuguese, or
Spanish, and had practical relevance for triage,
emergency support, or care logistics.

Articles that did not address the practical
application of chatbots or Al systems in
healthcare settings, lacked methodological
rigour or verifiable empirical evidence, and/or
focused exclusively on hospital applications
without exploring the pre-hospital context
were excluded from this study.

The articles and materials collected were
organized and underwent screening and
automated diagnosis with a focus on systems
that collect and process symptoms for patient
prioritization, first aid support with studies that
detailed how chatbots guide laypeople in
emergency practices, and logistics and
resource management using Al.

The analysis was carried out using a qualitative
approach, synthesizing the data found into
thematic topics. Patterns and trends in the
literature were identified, as well as gaps and
limitations that require future research.

The literature review, by its nature, is limited to
the analysis of previously published studies, not
allowing for the collection of primary data. In
addition, the approach is dependent on the
availability of relevant literature in the
databases consulted.

Results

Al systems and chatbots are effective in quickly
identifying symptoms and directing patients to
appropriate medical teams. Many studies have
shown reductions in triage times, and they are
able to guide laypeople through emergency
procedures such as cardiopulmonary
resuscitation (CPR) while staff await expert
help. Al-based tools have improved ambulance
dispatch by prioritizing higher-risk patients and
optimizing routes, significantly reducing
response times, in remote areas or areas with
limited medical infrastructure, chatbots have
helped provide initial emergency healthcare
support, increasing access.

A growing trend has been identified for Al
integration with EMS, such as ambulance
dispatch centres and hospitals. Machine
learning-based models have demonstrated
high accuracy in identifying critical emergency
conditions such as heart attacks and strokes,
providing actionable insights for clinicians.

In regions with low internet connectivity or
limited access to digital devices, the use of
chatbots and Al has been limited. Some studies
have shown that both patients and healthcare
professionals are reluctant to rely on
automated solutions during medical
emergencies.

The literature has revealed gaps that need to
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be explored, such as the application of Al in
rural and vulnerable communities, and the use
of chatbots as an educational tool for EMS
prevention.

The results of the literature review point to
significant potential for chatbots and Al
systems to improve pre-hospital care,
especially in reducing response times and initial
support for patients. However, limitations
related to technological infrastructure, ethical
regulation and user acceptance are barriers
that need to be overcome for large-scale
implementation.

Discussion

Chatbots and Al systems have proven to be
useful tools in EMS, especially in initial
information gathering and triage. Studies have
highlighted how these systems can identify
high-risk conditions, such as heart attacks or
strokes, more quickly than traditional methods
(Semeraro, 2024). In addition, the ability to
provide first aid guidance, such as performing
CPR, directly contributes to improving survival
rates until healthcare professionals arrive
(Tseng, 2021). Al has been shown to be
effective in prioritizing resources, such as
dispatching ambulances, and reducing
response times in critical scenarios (Chen et al.,
2022). In rural settings or those with limited
infrastructure, these technologies increase
access to emergency care and show particular
promise (Eysenbach, 2023). Despite their
potential, technological accessibility remains a
significant limitation. In areas with unstable or
limited internet connectivity, the use of
chatbots and Al is restricted, leaving vulnerable
populations without access to these resources
(Semeraro, Cascella, Montomoli, Bellini, &
Bignami, 2025). Furthermore, the
implementation of these systems requires
robust digital infrastructure, something that

can pose economic and structural challenges in
some countries (Voytovich, & Greenberg,
2022).

The reliability of the algorithms is also relevant
because although machine learning-based
systems are effective in analyzing data and
making decisions, their accuracy directly
depends on the quality and representativeness
of the data used to train them (Lee, Hong, Kim,
Cho, & Lee, 2024). Thus, indiscriminate
application without rigorous validation can lead
to diagnostic errors or inappropriate decisions
(Vearrier, Derse, Basford, Larkin, & Moskop,
2022).

The cultural and behavioural acceptance of
chatbots and Al systems by patients and
healthcare professionals remains an obstacle.
Some users have shown resistance to the idea
of entrusting their health to automated
systems, preferring interaction with humans
(Semeraro, Cascella, Montomoli, Bellini, &
Bignami, 2025). This resistance can be
countered with educational campaigns that
clarify how these technologies work and their
benefits (Mueller, Kinoshita, Peebles, Graber, &
Lee, 2022).

The ethical discussion related to the use of Al is
central. Issues such as data privacy, information
security, and the risk of discrimination based
on algorithms need to be rigorously addressed.
Regulation must ensure that systems are used
in a fair, safe manner that respects patients'
rights (Sarraju, Bruemmer, Van Iterson, Cho,
Rodriguez, & Laffin, 2023).

Despite the challenges, the development of
emerging technologies, such as chatbots
enabled by generative Al and more advanced
deep learning algorithms, promises to
overcome many of the limitations identified.
Furthermore, the creation of public policies
that encourage investments in digital
infrastructure and training of health
professionals can accelerate the adoption of
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these tools in pre-hospital care (Price, Gerke, &
Cohen, 2019).

The authors of a 2023 systematic scoping
review of Al and machine learning in
prehospital emergency care described the
existing research literature as “scattered and
diverse.” Very few prospective randomized
controlled trials have been conducted to
evaluate the efficacy and safety of these Al
technologies in prehospital emergency
medicine. Most of the published literature
involves applying Al algorithms to retrospective
patient data to test their ability to accurately
predict patient outcomes. In the studies
identified, Al was most often used to triage
patients before they arrived at the hospital or
in prognostic models used to help identify
patients at higher risk of poor outcomes to
guide them to more intensive treatment and
management earlier upon arrival at the
emergency department. Al has also been used
to optimize dispatch systems to improve
response time and efficiency of emergency
services using Al to predict ambulance travel
times and forecast demand for ambulances.
Based on the results of their review, the
authors concluded that more prospective,
externally validated clinical studies may be
needed before many of these Al technologies
are used in real-world emergency settings.

Conclusion

Technological advances, represented by
chatbots and Al systems, have the potential to

transform pre-hospital care, offering more
efficient and accessible emergency support.
These systems are capable of reducing
response times, performing accurate triages
and guiding initial interventions, such as first
aid, contributing to saving lives in critical
situations. While the benefits are clear,
challenges such as unequal access to
technology, user resistance and ethical issues
related to privacy need to be addressed to
ensure widespread and effective
implementation. Integrating these systems into
pre-hospital care requires multidisciplinary
efforts that encompass research, technological
infrastructure, professional training and public
policy formulation. The future promises even
more advanced solutions, such as deep
learning algorithms and systems integrated
with public health, expanding the positive
impact on vulnerable populations and remote
areas. With adequate investment and ethical
regulation, chatbots and Al systems can
establish themselves as essential tools in
emergency medicine, transforming the way
pre-hospital care is delivered and making it
faster, safer and more efficient.
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Resuscitation, EMS - Emergency Medical
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