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INTRODUCTION
In the ever-advancing landscape of healthcare, the integration of 
Articial Intelligence (AI) has emerged as a ground breaking force, 
particularly in the realm of patient triage within Emergency 
Departments (EDs). The urgency and complexity inherent in 
emergency healthcare demand swift and precise decision-making 
processes. With the potential to revolutionize the way patients are 
prioritized and cared for, AI technologies, including machine learning 
and natural language processing, have become pivotal tools in 
enhancing the efciency and effectiveness of the critical triage 
process.

This comprehensive literature review delves into the multifaceted 
applications, outcomes, challenges, and future prospects of AI in 
patient triage within Emergency Departments. By exploring a myriad 
of studies and research endeavors, this review aims to provide a 
holistic understanding of how AI is reshaping the landscape of 
emergency healthcare, offering new avenues for improved patient 
outcomes and optimized resource utilization. 

From predictive triage models to natural language processing 
applications and image analysis, the examination of diverse AI 
approaches promises to shed light on the transformative potential and 
evolving role of AI in the crucial domain of patient triage. As we 
embark on this exploration, it becomes evident that the amalgamation 
of AI and emergency healthcare holds the key to a more efcient, 
accurate, and responsive patient triage system, ultimately shaping the 
future of emergency medical practice.

AI in Emergency Triage: An Overview
The urgency and complexity of medical conditions in the ED 
necessitate rapid and accurate decision-making. AI technologies, 
including machine learning and natural language processing, present 
innovative solutions to augment and streamline patient triage. By 
leveraging extensive datasets and advanced algorithms, AI aims to 
assist healthcare professionals in prioritizing patient care based on the 
severity of their conditions.

Predictive Triage Models:
One of the corner stones of AI in emergency triage lies in predictive 
models leveraging machine learning algorithms. Researchers have 
explored the development of models that analyse vast datasets 
encompassing vital signs, laboratory results, and historical patient 
data. These models aim to predict the urgency of a patient's condition, 

facilitating a more timely and informed approach to prioritizing care 
(1).

Natural Language Processing (NLP):
The application of Natural Language Processing (NLP) has played a 
pivotal role in revolutionizing the extraction of information from 
unstructured data sources. In emergency triage, NLP has been 
employed to sift through electronic health records and clinical notes 
efciently. This approach ensures that relevant details are extracted 
swiftly, contributing to quicker and more accurate triage decisions (2).

Image and Signal Analysis:
AI algorithms have been harnessed to interpret medical images and 
signals, offering a new dimension to emergency triage. Studies have 
explored the use of AI in analysing radiological images and diagnostic 
signals such as electrocardiograms (ECGs). This application enhances 
the accuracy of triage decisions by providing rapid and precise insights 
into a patient's condition (3).

Resource Optimization:
Beyond individual patient assessments, AI has been instrumental in 
optimizing resource allocation within the ED setting. By predicting 
patient inux and acuity levels, AI facilitates the efcient allocation of 
staff and resources, ensuring that critical cases receive prompt 
attention. This not only improves patient outcomes but also enhances 
the overall operational efciency of emergency departments (4).

Benefits of AI in Emergency Triage:
The incorporation of AI into emergency triage brings forth a multitude 
of benets. The efciency and speed with which AI processes diverse 
datasets enable healthcare professionals to make rapid and well-
informed decisions. The accuracy and precision of machine learning 
algorithms, particularly when trained on comprehensive datasets, 
minimize the risk of misclassication and enhance the overall 
reliability of triage decisions. Moreover, the optimization of resource 
management through AI contributes to improved patient outcomes, 
ultimately reducing morbidity and mortality rates in emergency 
settings (5).

Applications of AI in Emergency Triage
In the dynamic landscape of modern healthcare, the integration of 
Articial Intelligence (AI) has emerged as a transformative force, 
signicantly impacting the efciency and effectiveness of emergency 
medical services. Nowhere is this impact more pronounced than in the 
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realm of emergency triage, a critical process that dictates the urgency 
with which patients receive care. AI, with its ability to process vast 
amounts of data rapidly and make intelligent predictions, is 
revolutionizing the way healthcare professionals prioritize and 
manage patients in emergency settings. Emergency triage, 
traditionally reliant on clinical judgment and standardized protocols, 
faces challenges in handling the increasing complexity and volume of 
cases. AI technologies, encompassing machine learning, natural 
language processing, and image analysis, offer a promising solution to 
these challenges. This introduction explores the diverse applications of 
AI in emergency triage, ranging from predictive models for swift 
patient prioritization to advanced data analytics that optimize resource 
allocation and improve overall patient outcomes.As we delve into the 
applications of AI in emergency triage, it becomes evident that these 
technologies hold the potential to enhance the accuracy, speed, and 
objectivity of decision-making processes in high-stakes and time-
sensitive situations. The following sections will delve into specic 
applications, discussing how AI is transforming patient care from the 
initial point of contact in emergency departments. From predictive 
algorithms aiding in timely interventions to natural language 
processing facilitating efcient data extraction, and image analysis 
providing insights from diagnostic imaging, AI is reshaping the 
landscape of emergency healthcare.

This exploration of AI applications in emergency triage try to  to shed 
light on the advancements that have the potential to redene 
emergency medical practices. By understanding the current state of AI 
integration in triage and contemplating future possibilities, we embark 
on a journey to unlock the full capabilities of these technologies in 
ensuring swift, accurate, and prioritized care for individuals in critical 
need.

Predictive Triage Models, was Studies by Mahajan et al. (2019) have 
delved into the development and implementation of predictive models 
using machine learning algorithms. These models analyse historical 
patient data, including vital signs, laboratory results, and clinical 
history, to predict the urgency of a patient's condition (6). The Natural 
language processing's (NLP) application in patient triage has been 
investigated by Avati et al. (2016), who explored extracting valuable 
information from unstructured data, such as electronic health records 
and clinical notes (7). AI algorithms in image and signal analysis have 
been studied by researchers like Rajpurkar et al. (2017). Their work 
focused on the ability of AI to interpret medical images, including 
radiological images and diagnostic signals, enhancing the accuracy of 
triage decisions (8). Resource Optimization study research by Gao et 
al. (2020) has examined the use of AI for optimizing resource 
allocation in emergency settings. By predicting patient inux and 
acuity levels, AI facilitates efcient allocation of staff and resources, 
contributing to better preparedness (9).

Benefits of AI in Emergency Triage
In the realm of emergency healthcare, where time is of the essence and 
critical decisions must be made swiftly, the advent of Articial 
Intelligence (AI) has ushered in a new era of efciency and precision. 
Nowhere is the impact of AI more pronounced than in the process of 
emergency triage, where the timely prioritization of patients can be a 
matter of life or death. This introduction explores the myriad benets 
that AI brings to the intricate and high-stakes domain of emergency 
triage, highlighting the transformative power of intelligent 
technologies in optimizing patient care. Emergency triage serves as the 
frontline of patient management, requiring healthcare professionals to 
make rapid yet accurate assessments of patients' conditions. 
Traditional triage methods, though valuable, may face challenges in 
handling the increasing volume and complexity of cases. AI, with its 
capacity for rapid data processing, predictive modelling, and advanced 
analytics, emerges as a game-changer in addressing these challenges 
and enhancing the overall efcacy of the triage process.

This exploration of the benets of AI in emergency triage delves into 
the multifaceted ways in which these technologies contribute to 
improved patient outcomes. From predictive algorithms that aid in the 
timely identication of critical cases to natural language processing 
tools that streamline data extraction from electronic health records, 
and image analysis applications that provide rapid diagnostic insights, 
AI serves as a force multiplier for healthcare professionals in 
emergency settings.

By embracing the benets of AI in triage, we move closer to a future 

where every moment counts, and the application of intelligent 
technologies ensures that those moments are utilized to their fullest 
potential in saving lives and improving overall patient outcomes.

1. Efficiency and Speed:
AI's ability to expedite the triage process was highlighted in the study 
by Horng et al. (2017), which demonstrated the swift analysis of 
diverse data types, enabling healthcare professionals to make rapid and 
informed decisions (10).

2. Accuracy and Precision:
Research by Hong et al. (2019) emphasized the high accuracy 
demonstrated by machine learning algorithms, especially when 
trained on comprehensive datasets, minimizing the risk of 
misclassication in predicting the urgency of patients' conditions (11).

3. Resource Management:
The integration of AI in resource management was discussed by 
researchers like Wang et al. (2018), emphasizing the optimization of 
resource utilization, ensuring that critical cases receive prompt 
attention while efciently managing available resources (12).

4. Improved Patient Outcomes:
AI's potential to contribute to improved patient outcomes was explored 
in the study by Cheng et al. (2021), which highlighted the ability to 
expedite the identication and prioritization of critical cases, 
ultimately reducing morbidity and mortality rates (13).

Challenges and Considerations
The introduction of AI in emergency triage represents a paradigm shift, 
leveraging machine learning algorithms, predictive analytics, and 
data-driven decision-making to augment the capabilities of healthcare 
professionals. While the potential benets are vast, it is crucial to 
acknowledge and understand the obstacles that accompany the 
adoption of AI in such a dynamic and high-stakes environment. This 
exploration into the challenges and considerations for the use of AI in 
triage begins by recognizing the complex nature of emergency 
healthcare. The urgency, variability of patient presentations, and the 
need for swift, accurate decision-making create a unique set of 
circumstances that AI systems must navigate effectively. Moreover, 
the ethical implications surrounding patient care, data security, and the 
potential biases embedded in algorithms require careful scrutiny to 
ensure that the integration of AI aligns with the principles of patient-
cantered and equitable healthcare. This comprehensive exploration 
seeks not only to shed light on the hurdles associated with AI in 
emergency triage but also to underscore the necessity of a thoughtful 
and collaborative approach. By understanding and mitigating these 
challenges, healthcare professionals, technologists, and policymakers 
can collectively ensure that the integration of AI in emergency triage 
aligns with the highest standards of patient safety, ethical practice, and 
clinical efcacy. Ultimately, addressing these following challenges is 
integral to unlocking the full potential of AI in reshaping the landscape 
of emergency healthcare.

a. Data Quality and Bias:
Issues related to data quality and bias were addressed by Obermeyer et 
al. (2019), emphasizing the importance of addressing these factors to 
ensure the reliability of AI algorithms (14).

b. Integration with Clinical Workflow:
Successful integration of AI tools into the clinical workow was 
discussed by Kannampallil et al. (2017), emphasizing the need for 
seamless adoption and minimal disruption in the ED setting (15).

c. Ethical and Legal Implications:
Ethical considerations were highlighted in the work of Char et al. 
(2018), discussing patient privacy, consent, and responsible data use as 
crucial aspects that need careful attention in deploying AI technologies 
in emergency settings (16).

Future Directions and Conclusion
The literature suggests a promising future for AI in patient triage 
within Emergency Departments. Future research directions include 
rening algorithms, addressing ethical considerations, and conducting 
robust validation studies to ensure the reliability and safety of AI 
applications in emergency healthcare settings. As the eld continues to 
evolve, the integration of AI stands to revolutionize patient triage, 
offering a potential paradigm shift in enhancing the efciency and 
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effectiveness of emergency care delivery.
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