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ABSTRACT

The integration of artificial intelligence (AI) into emergency medical services (EMS) has the potential to
revolutionize patient care and operational efficiency. This paper reviews the current applications of Al in
EMS, including emergency response optimization, diagnostic support, and remote monitoring, while also
discussing challenges such as data management, ethical considerations, and regulatory frameworks. The
adoption of Al-driven triage systems, telemedicine, and predictive models has already demonstrated
promising results in reducing patient mortality and improving the allocation of emergency resources.
However, the development and deployment of Al technologies in EMS require careful consideration of
ethical, legal, and technological aspects to maximize benefits and minimize risks. This paper highlights
future directions for Al in EMS and underscores the importance of interdisciplinary collaboration for
further advancements.
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INTRODUCTION

The increasing demands on emergency medical service systems are some of the most pressing issues in
healthcare delivery. These issues have significant implications nationally due to their effect on a variety of
health conditions. Artificial intelligence and related technologies are being increasingly applied to the
medical domain, and emergency medicine in particular. This paper reviews the current state of Al
applications and considers ways in which these technologies can affect the processes of emergency
medical services and the care of patients. Our approach, which guides our investigation, is based on
emergency medicine stakeholders, including patients, medical providers, public health representatives,
and the technology community. We therefore posit a vision for customized medical care and propose
simulation as a method to drive iterative development of Al technologies and qualitative exploration of
practices in this context. We then provide an initial basis for relating Al technology-driven interventions
to emergency medical problems and suggest a role for computer scientists to effectuate these
interventions [17]. Healthcare research and technology, particularly artificial intelligence and machine
learning, have seen significant growth, especially in emergency medicine. This field is uniquely
challenging and presents rich opportunities for Al applications to enhance the lives of patients and
practitioners. However, translating successful techniques from other domains to emergency medicine can
be complex. The increase in electronic health records and healthcare data availability facilitates research
aimed at improving emergency care tasks. Efforts include predicting patient outcomes, detecting diseases
in medical images, diagnosing coronary issues via electrocardiograms, providing clinical decision support,
and enhancing sepsis treatment. Additionally, advancements encompass mobile decision-support apps,
real-time disease outbreak tracking, and wearable monitoring technologies [27].
Current Challenges in Emergency Medical Services

Emergency services play an important role in saving lives, and the services available on the market are
facing certain difficulties that may affect service performance. The absence of updated data for the medical
record of a sick person is a particularly important issue among these difficulties. The ambulance's lack of
the history of an unwell person may cause harm to the life of the sick individual and consume time in
addressing the situation in the medical facility. The pre-hospital time spent can be very important for the
benefits or drawbacks of the sick patient, and this pre-hospital time is closely related to this problem. The


kiu.ac.ug

https://www.eejournals.org Open Access

impacts of ambulance time and transportation are definitively assessed and well-known. The patient's
emergency medical state and illness are extremely vital issues, and the lack of information about them can
definitely have a negative impact on the patient's outcomes. Unfortunately, the absence of certain pre-
existing information for the relevant patient is unavoidable for the ambulance staft [37]. The vital
information and documents for sick individuals are crucial. Public health protection services must have
the necessary I'T infrastructure and mechanisms in place. Data flows and communication between units
are essential, especially during emergencies. Data exchange occurs automatically between emergency
service vehicles and hospitals via a middleware system. The ambulance service utilizes these middleware
components, making each ambulance an always-online mobile workstation connected to the central
medical record system. During preprocessing, demand and traffic classification are managed by the radio
resource control interface. Subsequently, the call is transmitted to the emergency radio, enabling the
driver console to control the call and access content and source information [4].

Applications of Al in Emergency Medical Services

1. Emergency Response The primary concern during an emergency is to ensure the victim reaches
the hospital in the shortest time possible. With a GPS receiver and assisted software, dispatchers
can view the location of all available units and assign tasks to the nearest available unit. Path
guidance software, taking current traffic conditions into account, is used by the driver of an
ambulance to reach the destination as soon as possible. In large and busy cities, path guidance
software plays a significant role in reducing travel time. With a single control center, cities can
manage emergency vehicles to a fleet capacity of dozens or a few hundred; coordination is
relatively simple. However, coordination becomes much more complicated when managing
private vehicles at the individual level. Ultimately, hopes to turn all car radios into small two-
way radios that instantly turn each vehicle into its hero associated with managing the traffic.
Coverage becomes complete and continuous because a relatively large number of registered
commuters are willing to assist. As an alternative solution, services could be coupled with path
guidance and a refund program to enlist private individuals under most circumstances to
promote a high degree of participation [57].

2. Diagnosis and Health Care In the case of remote areas, it takes hours or even days for a patient
to reach a hospital in the city. To address these issues, through telediagnosis, it is possible to
connect on-site medical staff with city hospitals, signifying that medical separation can be
monitored from far away. Nowadays, miniature drones that can fly quickly and do not have
communication problems are available. Hospitals can predict the distribution of patients by
understanding their individual medical histories. To balance the load of each hospital, patients
can be redirected to the most appropriate hospital. can play a pivotal role in ensuring patients
can be returned to a hospital as quickly as possible [67.

3. Health and Stress Monitoring In step with the 'Internet of Things,' people can be continuously
monitored, and their health can be observed by shifts in behavior. Many public service
announcements are designed to detect, for example, falling and relocation patterns of seniors.
Furthermore, the degree of stress-related physiological reactions and behavior can be learned by
continually monitoring emergency medical staff. By issuing a warning to the driver, the software
can also record emergency vehicle drivers who exhibit symptoms of fatigue. By analyzing the
data, paths with a high correlation with negative emotions can be identified. In addition to trying
to improve the paths both physically and emotionally, manufacturers can also upgrade the
ambulance for journeys that are likely to be lengthy by creating specific comfort specifications.
By managing healthcare teams, hospital stress can also be recognized and filtered [77].

Al-Based Triage Systems
Triage is a system used by emergency services to prioritize patients based on the severity of their
conditions, aiming to prevent avoidable death and morbidity. Currently, decisions on which patient to
treat first rely on skilled medical professionals' availability and observation. Various triage algorithms
categorize patients according to health severity, including the Minor Injury Algorithm, Manchester
Triage System, Canadian Emergency Department Triage and Acuity Scale, and Emergency Severity
Index. Recent studies explore using triage algorithms for Al systems to automate prioritization in
emergency intakes. Some researchers see potential in machine learning models for triaging non-urgent
visits. Discussions cover predicting emergency department visit volumes, differentiating between
emergent and non-emergent cases, and forecasting inpatient admissions from vital signs. Utilizing data
from hospital information systems regarding visit timestamps and vital signs, predictive models and Al
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applications were developed. The research indicates that machine learning can effectively predict
emergency department categories, highlighting its potential for deployment in emergency settings [87].
Telemedicine and Remote Monitoring
Telemedicine has gained global popularity as a vital Al-based application for medical services in both pre-
hospital and hospital settings. Utilizing advanced communication technologies enables medical
professionals to evaluate, diagnose, and treat patients remotely in real-time, connecting remote areas with
specialist expertise. However, deploying telemedicine in hospitals faces challenges such as handling
sensitive medical data and managing legal liabilities, which are more easily navigated in pre-hospital care
thanks to the established training and legal frameworks of EMS providers. The disparity in practices
necessitates different optimization strategies for both settings. In pre-hospital environments, telemedicine
is already advanced, with significant public interest rising during the COVID-19 pandemic. Programs for
remote physician consultations are in use globally for various medical needs, such as stroke and trauma
care, leading to improved patient outcomes, satisfaction, and decreased costs. These programs enhance
healthcare reach, especially in rural or underserved urban areas. The pandemic has expedited
telemedicine's growth in pre-hospital environments, fostering new health monitoring and diagnostic tools
alongside better coordination with emergency departments. Ongoing advancements in
telecommunications and consultation tech could lead to innovative Al applications for enhanced medical
diagnosis and treatment [97].
Ethical And Legal Considerations
This article discusses the role of artificial intelligence (AI) in emergency medical services (EMS).
Integrating Al systems in the EMS process is considered a challenging task, and a considerable number
of published research studies have been conducted. The aim of this study is to identify and summarize the
role of Al in EMS. The method of the study is based on analyzing the current state of the field. This
article categorizes the role of Al in EMS and also provides ideas for future research. This study outlines
the Al technologies that have a significant place in supporting emergency medical services. The main
contribution of this article is the important set of Al components tailored for EMS, providing six main
applications that can improve decision-making tasks in literature where Al techniques have been applied
[10]. This study presents the role of conventional AI technologies, not ethical or law-based
considerations. Since it is quite crucial to provide ethical standards, this requires guidelines for national
and international application to produce an appropriate society-driven future. Organizations are
introducing regulations and strategies for Al-based applications. The considerations of ethical, societal,
and legal discussions are mostly based on these newer technological advancements in Al applications. It is
important to code, train, and decode to ensure that ethical values are applied to LS-HC without
intensification and to overcome autonomy deprivation. The solutions regarding these ethical and societal
implications of LS-HC do not seem to be concise and practical yet. The decline to offer a comprehensive
ethical regulation on the confidentiality and privacy of health information using electronic systems; the
extent of the guidelines was at the point of access and appropriate usage of electronic health records [117].
Future Directions and Opportunities
Although preliminary work has been performed in this domain, resulting in developments, the potential
of these techniques has yet to be realized. The number of developments in the present time in Al requires
that EMS managers and policy officials seriously consider how they might be utilized to improve the
EMS, both their negative and positive consequences. Major developments in the area of modeling, expert
systems, military applications, medical imaging, robotics, and other specialties related to Al have or will
have, some basic or strong potential impact on the EMS. Future increasing demand for healthcare
services, along with declining healthcare resources, will combine to necessitate greater use of Al
techniques to increase organizational efficiency and service quality. Some techniques, such as modeling,
pattern recognition in imagery from medical tests, and expert reasoning, should be rapidly deployed by
the EMS. Other techniques, such as expert systems, robotics, and optimization tools, will require careful
examination of important issues before they can be considered for applications. So far, it has been reported
only positive experiences with using Al for EMS. The list of essential characteristics for implementation
selected by the method showed a positive agreement with items chosen in the questionnaire survey.
There was a significant gain in the acquisition of knowledge about the function and influence of the
variables by the participants. Future studies should assess the impact of these characteristics on the
success of the implementation of Al in EMS [127].
CONCLUSION
Al is poised to play an increasingly critical role in enhancing the efficiency and effectiveness of emergency
medical services. Through innovations in triage systems, telemedicine, remote monitoring, and predictive
analytics, Al can improve patient outcomes, streamline emergency response, and optimize resource
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allocation. While promising, the widespread adoption of Al in EMS must be carefully managed to address
challenges related to data privacy, ethical considerations, and integration with existing healthcare
systems. Continued interdisciplinary collaboration between healthcare professionals, technologists, and
policymakers will be essential to realize the full potential of Al-driven EMS solutions, paving the way for
more responsive, accurate, and personalized emergency care.
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