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 IN EMERGENCY DEPARTMENT PATIENTS, HOW DOES AN 

AI-DRIVEN TRIAGE SYSTEM AFFECT TRIAGE ACCURACY WHEN 

COMPARED TO TRADITIONAL NURSE-LED TRIAGING?

PICO



DEFINITIONS
Artificial Intelligence (AI): computer programs that simulate 

human decision-making

Emergency Severity Index (ESI): a 5-level scale used in nurse-led 

triaging decisions in the US

Triage: sorting patients based on who needs the most immediate 

care 

Accuracy: how often a triage method correctly identifies a 

patient’s level of urgency

Mistriage: assigning an inappropriate acuity level

Overtriage: assigning a higher acuity than the patient’s condition 

requires

Undertriage: assigning a lower acuity level than the patient’s 

condition requires
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Canadian Triage & Acuity Scale (CTAS): a 5-level scale used in 

nurse-led triaging decisions in Canada
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BACKGROUND
Over 130 million emergency department (ED) visits in the US in 2021 

(CDC, 2022).

Triage nurse accuracy ranges from 59.3-82% (Wood et al., 2023). 

HTTPS://PIN.IT/7PTYKZTFA 

Mistriaged 

patients

Delayed care

Misallocated 
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Can AI improve triage accuracy in the ED?

Mistriage delays care, wastes funds, increases complications, and burdens 

staff

Increased risk of 

complications

Emotional and ethical 

burden on staff
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“IMPROVING ED EMERGENCY SEVERITY INDEX ACUITY 

ASSIGNMENT USING MACHINE LEARNING AND CLINICAL 
NATURAL LANGUAGE PROCESSING”
IVANOV ET AL. (2021)

• Retrospective cohort study

⚬ 147,052 patient records from two U.S. EDs

• Used machine learning & natural language processing to train the KATE 

model to assign ESI triage levels

• KATE was more accurate than nurses (75.7% vs. 59.8%) in assigning 

correct ESI scores

• Conclusion: KATE may support triage accuracy, but real-time testing and 

broader hospital data are needed to confirm its effectiveness.
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“AN ARTIFICIAL INTELLIGENCE BASED APPLICATION FOR 

TRIAGE NURSES IN EMERGENCY DEPARTMENT, USING THE 
EMERGENCY SEVERITY INDEX PROTOCOL”
KIPOURGOS ET AL. (2022)

• Retrospective cohort study

⚬ Hospital in Greece

⚬ 616 ED patients

• Evaluated i-TRIAGE using machine learning (WEKA J48) and fuzzy logic 

(Fuzzy Clips) to assign triage levels based on ESI

• Fuzzy Clips achieved 99% accuracy, misclassifying only 1 patient

• Conclusion: i-TRIAGE shows promise in improving triage accuracy, but 

results are limited to one hospital and need real-time validation.
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“PREDICTING TRIAGE OF PEDIATRIC PATIENTS IN THE 

EMERGENCY DEPARTMENT USING MACHINE LEARNING 
APPROACH”
HALWANI ET AL. (2025)

• Retrospective observational study 

⚬ 7,125 pediatric emergency records from a hospital in Saudi Arabia

• Compared 6 AI models to nurse-led triage using CTAS

⚬ Measured F1 scores: how well AI correctly categorizes patients

• GNB model had the highest accuracy (98.4%) and best F1 score (97%)

• All models struggled to identify the most and least urgent patients (CTAS 1 & 5).

• Conclusion: AI models were accurate overall, but the study didn’t explain how the 

data was selected. This raises concerns about possible bias and safety in real-time 

patient care.
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“EVALUATING LLM-BASED GENERATIVE AI TOOLS IN 

EMERGENCY TRIAGE: A COMPARATIVE STUDY OF CHATGPT 

PLUS, COPILOT PRO, AND TRIAGE NURSES”
ARSLAN ET AL., (2024)

• Prospective observational study 

⚬ Large urban ED over 1 week

⚬ 468 adult patients

• Compared triage decisions from nurses, ChatGPT, and Copilot AI using ESI

⚬ Accuracy was judged against decisions made by an ER doctor

• ChatGPT was slightly more accurate (66.5%) than nurses (65.2%)

• Nurses were more accurate in high-urgency cases (ESI 1, 2, and 5), while AI was 

better at mid-level triage (ESI 3 and 4).

• Conclusion: While AI models showed some promise, their accuracy was 

inconsistent. Since the study only looked at one week of patients, it’s difficult to 

say if the results can be trusted or applied in other hospitals.
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SYNTHESIS OF 

EVIDENCE

• AI showed higher accuracy than nurses in some studies 

⚬ KATE, Fuzzy Clips

• AI struggled with critical cases → pediatric and high-acuity triage

• Where nurses outperformed AI: identifying the most and least urgent patients.

• AI should support, not replace, nurse-led triage due to human judgment and context.
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LIMITATIONS
• Mostly retrospective studies

• Could not evaluate the impact of stress, distractions, 

or time pressure in the ED

• Exclusion criteria & lack of transparency

• Studies conducted in a single facility

• Lack of context about how models may perform in 

wider range of patient conditions



APPLICATION TO 

NURSING PRACTICE
• Supports decision-making by improving triage accuracy

• Reduces mistriage risks

• Promotes efficiency and cost savings

• Preserves nurse leadership

• Recommendation: Nurses should stay informed on AI 

advancements and be active participants in its 

implementation
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