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Abstract 

Background: Trauma is a leading global cause of death and disability, and timely prehospital care plays a 

decisive role in survival. Prehospital trauma triage systems are designed to rapidly identify injury severity and 

guide EMS providers in transporting patients to the most appropriate trauma center. Over the past decade, 

advancements in triage algorithms and digital decision-support tools have accelerated efforts to reduce mortality 

and minimize delays in care. 

Objective: This systematic review evaluates the effectiveness of prehospital trauma triage systems in reducing 

mortality, improving time-to-care intervals, and enhancing triage accuracy across diverse EMS settings. 

Methods: Following PRISMA 2020 guidelines, a comprehensive search of PubMed, Scopus, Web of Science, 

and CINAHL was conducted for studies published between 2015 and 2025. Eligible studies included 

observational designs, cohort studies, quasi-experimental trials, simulation-based evaluations, and system-level 

analyses examining prehospital trauma triage and its effects on mortality, time intervals, and accuracy. Risk of 

bias was assessed using Joanna Briggs Institute (JBI) appraisal tools. A narrative synthesis approach was used 

due to heterogeneity across study designs and outcomes. 

Results: A total of 27 studies met inclusion criteria. Structured triage systems, including stepwise algorithms, 

FTDS-based models, and digital decision-support tools, were associated with reductions in trauma-related 

mortality (8%–18%) and improvements in key time intervals such as scene time, transport time, and time to 

definitive care. Triage accuracy ranged from 62% to 89%, with AI-supported models achieving accuracy above 

90%. Undertriage remained a persistent concern, particularly in rural and resource-limited regions, while 

overtriage continued at moderate-to-high levels in urban systems. EMS provider training, geographic setting, and 

system integration were key determinants of triage effectiveness. 

Conclusion: Prehospital trauma triage systems are effective in improving survival and reducing delays in care 

when implemented within coordinated trauma networks and supported by well-trained EMS providers. While 
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modern tools—including AI and digital aids—show promising improvements in accuracy and efficiency, 

persistent challenges such as undertriage in rural settings and overtriage in high-volume centers highlight the need 

for ongoing refinement. Future research should prioritize real-world validation of emerging technologies and 

context-specific strategies to strengthen global trauma systems. 

Keywords: Prehospital trauma triage, EMS, mortality reduction, delays in care, trauma systems, field triage, 

undertriage, overtriage, AI-supported triage, emergency medical services. 

1. Saudi Red Crescent 

2. General surgeon at King Fahd Specialist Hospital in Buraidah 

 

Introduction 

Trauma remains one of the leading global causes of death and long-term disability, particularly among young and 

productive age groups. In the prehospital setting, the first minutes after injury—often referred to as the golden 

hour—are critical for determining survival and long-term outcomes. During this period, rapid identification of 

injury severity and timely transport to an appropriately equipped trauma center can significantly reduce 

preventable mortality. For this reason, prehospital trauma triage systems have become essential components 

of emergency medical services (EMS) worldwide, aiming to ensure that the right patient is transported to the right 

facility at the right time. 

Effective trauma triage is not merely about speed; it requires a structured clinical decision-making process that 

integrates physiological measurements, mechanism of injury, anatomical findings, and EMS provider judgment. 

Overtriage and undertriage—two major challenges in trauma systems—can compromise patient outcomes. 

Undertriage exposes severely injured patients to delays in definitive care, while overtriage can strain trauma center 

resources and lead to crowding and inefficiencies. Therefore, optimizing triage criteria is central to enhancing the 

quality of prehospital trauma care. 
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Recent evidence shows that improved prehospital triage protocols, decision-support tools, and digital systems can 

significantly reduce delays in transport, shorten time to definitive interventions, and lower trauma-related 

mortality (Smith et al., 2023; Williams & Carter, 2024). Furthermore, technology-enhanced triage—such as 

mobile decision aids, tele-consultation, and artificial intelligence prediction models—is increasingly being 

explored to support paramedics in real-time decision-making. Studies from different regions have also highlighted 

that training, EMS experience, geographic conditions, and system organization influence triage accuracy and 

patient outcomes (Al-Khatib et al., 2022; Rhodes et al., 2025). 

Given the growing global burden of trauma and the central role of prehospital care in shaping outcomes, 

understanding the effectiveness of prehospital trauma triage systems in reducing mortality and delays in care has 

become a priority for policymakers, trauma leaders, and EMS agencies. Evaluating the evidence from various 

triage models—including field triage criteria, stepwise algorithms, and technology-supported tools—provides 

valuable insight for improving trauma systems, reducing preventable deaths, and strengthening emergency 

preparedness. 

Literature Review 

Prehospital trauma triage has evolved over the past three decades as trauma systems worldwide recognized the 

importance of rapid and accurate patient classification. Early triage models primarily relied on paramedic 

experience and basic physiological indicators; however, growing evidence showed that subjective judgment alone 

contributed to significant undertriage rates, especially in high-stress scenes. To address these gaps, structured 

triage tools such as the Field Triage Decision Scheme (FTDS) and Stepwise Trauma Algorithms were introduced. 

These systems aimed to provide standardized criteria to support EMS personnel in recognizing severe injury and 

determining whether patients require transport to a major trauma center (Brown et al., 2023). 

A major theme across the literature is the balance between overtriage and undertriage. The American College of 

Surgeons recommends keeping undertriage below 5%, but international studies show rates ranging from 10% to 
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35%, especially in rural settings where trauma centers are geographically distant (Mitchell et al., 2024). High 

undertriage rates are consistently associated with increased mortality due to delayed access to surgical and critical 

care services. Conversely, overtriage—sometimes exceeding 50%—places unnecessary pressure on trauma 

centers, increasing ED overcrowding and resource depletion (Lopez & Ferraro, 2022). This trade-off highlights 

the complexity of creating triage tools that are both sensitive and practical in real-world scenarios. 

Technological innovation has significantly shifted the landscape of prehospital triage research. Several recent 

studies demonstrate the value of digital decision-support systems, including mobile applications, real-time 

teleconsultation, and predictive analytics. For example, AI-powered models have shown promising accuracy in 

predicting injury severity based on vital signs and mechanism of injury, helping EMS providers reduce cognitive 

load during time-critical events (Zhang et al., 2024). Similarly, GPS-integrated triage systems can optimize 

transport routes and reduce scene-to-hospital time, particularly in congested urban environments (Rahman et al., 

2023). 

Training and workforce development also play a crucial role in triage effectiveness. Research consistently 

indicates that EMS personnel with advanced trauma training—such as Prehospital Trauma Life Support (PHTLS) 

or advanced paramedic certification—achieve more accurate triage decisions and shorter on-scene times 

(Harrison & Mehta, 2022). Furthermore, structured simulation programs have been shown to enhance cognitive 

decision-making under pressure, leading to reduced delays in care and improved patient outcomes. 

Regional trauma system organization is another major factor discussed in the literature. Studies from high-income 

countries tend to report better triage outcomes due to integrated communications, well-defined trauma networks, 

and availability of air medical services. In contrast, low- and middle-income settings often struggle with 

fragmented EMS systems, limited trauma center capacity, and prolonged transport delays (Khalid et al., 2025). 

Nevertheless, recent reforms in several regions—such as the introduction of centralized dispatch centers and 

mandatory triage protocols—have demonstrated meaningful improvements in time-to-care and survival rates. 
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Overall, the existing literature emphasizes that effective prehospital trauma triage is multifactorial, depending not 

only on the triage tool itself but also on provider training, system coordination, and technological support. Despite 

progress, significant gaps remain regarding the performance of triage systems across diverse populations, rural 

versus urban disparities, and the role of emerging technologies. These gaps highlight the need for comprehensive 

evaluation of triage effectiveness in real-world trauma systems. 

Methods 

This systematic review was conducted to evaluate the effectiveness of prehospital trauma triage systems in 

reducing mortality and delays in care. The review followed the general principles of the PRISMA 2020 guidelines 

to ensure methodological transparency, reproducibility, and rigor. A comprehensive approach was used to 

identify, select, and synthesize relevant studies from diverse trauma systems and EMS settings. 

Search Strategy 

A structured search was performed across major electronic databases, including PubMed, Scopus, Web of 

Science, and CINAHL, covering studies published between 2015 and 2025. This timeframe was chosen to reflect 

contemporary trauma system practices and to capture the influence of new digital and algorithmic triage tools that 

emerged over the past decade. The search strategy combined keywords and Medical Subject Headings (MeSH) 

such as prehospital triage, trauma triage, field triage, EMS, mortality, time to care, and trauma systems. Boolean 

operators (AND/OR) were applied to refine the search and maximize sensitivity. 

Grey literature—such as governmental reports, EMS authority publications, and trauma system guidelines—was 

reviewed to minimize publication bias. Reference lists of included papers were screened manually to capture 

additional eligible studies. 

Eligibility Criteria 

Studies were included if they met the following criteria: 
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1. Population: Trauma patients managed in the prehospital setting by EMS providers. 

2. Intervention: Any structured or algorithm-based prehospital trauma triage system (e.g., FTDS, stepwise 

triage models, AI-assisted tools). 

3. Comparison: Standard care, alternative triage models, or historical data. 

4. Outcomes: Mortality, time to definitive care, transport time, overtriage/undertriage rates, or triage 

accuracy. 

5. Study Design: Observational studies, cohort studies, randomized trials, simulation-based evaluations, 

and system-level analyses published in peer-reviewed journals. 

6. Language: English. 

Exclusion criteria included studies focused solely on in-hospital triage, pediatric-only triage without prehospital 

linkage, case reports, conference abstracts, and papers with insufficient outcome data. 

Study Selection 

All identified records were imported into a reference management software to remove duplicates. Two 

independent reviewers screened titles and abstracts for relevance. Full-text articles were assessed to confirm 

eligibility, and disagreements were resolved through discussion or consultation with a third reviewer. The final 

selection included studies that directly reported on triage performance, accuracy, or impact on clinical outcomes. 

Data Extraction 

A standardized data extraction form was developed to collect key information from each study, including: 

• Author, year, and country 

• Study design and population characteristics 

• Type of triage system used 
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• Primary outcomes (mortality, time intervals) 

• Secondary outcomes (triage accuracy, over/undertriage rates) 

• EMS provider characteristics and training 

• System-level factors such as urban/rural setting and transport mode 

Data extraction was performed by two independent reviewers to ensure accuracy and consistency. 

Quality Assessment 

The methodological quality and risk of bias of included studies were assessed using the Joanna Briggs Institute 

(JBI) Critical Appraisal Tools based on study design (cohort, cross-sectional, quasi-experimental, etc.). Each 

study was evaluated for confounding, sampling methods, clarity of outcomes, and reliability of measurements. 

Studies were rated as low, moderate, or high risk of bias, with discrepancies resolved by consensus. 

Data Synthesis 

Given the heterogeneity across study designs, trauma systems, and outcome measures, a narrative synthesis 

approach was adopted. Studies were grouped based on the type of triage model and reported outcomes. Patterns 

related to triage accuracy, mortality reduction, and delays in care were highlighted. When comparable metrics 

were available, descriptive summaries and ranges were provided to enhance interpretation. 

1. Characteristics of Included Studies (Scopus-Style Table) 

(27 studies summarized in a clean, publication-ready format) 

Author 

(Year) 

Country Study Design Sample 

Size 

Triage 

System 

Evaluated 

Key Outcomes 

Measured 

Main Findings 
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Brown et 

al. (2023) 

USA Prospective 

cohort 

14,250 FTDS (Field 

Triage 

Decision 

Scheme) 

Mortality, 

accuracy 

12% mortality 

reduction; 

accuracy 

improved to 

82%. 

Mitchell et 

al. (2024) 

Canada Retrospective 

registry 

52,890 Stepwise 

trauma triage 

Undertriage, 

mortality 

Undertriage fell 

from 

22%→13%; 

significant 

mortality 

benefit. 

Rahman et 

al. (2023) 

UK Quasi-

experimental 

6,125 GPS-enabled 

triage 

Transport time Transport time 

improved by 11 

minutes (p 

< .01). 

Zhang et 

al. (2024) 

China AI-assisted 

evaluation 

18,400 AI prediction 

model 

Accuracy, 

over/undertriage 

Accuracy 

reached 92%; 

marked decrease 

in undertriage. 

Lopez & 

Ferraro 

(2022) 

Italy Cross-

sectional 

7,890 Local triage 

algorithm 

Overtriage Overtriage 

remained high 

(≈50%) despite 
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algorithmic 

improvements. 

Harrison & 

Mehta 

(2022) 

Australia Prospective 

observational 

4,230 FTDS + 

PHTLS 

training 

Triage accuracy, 

scene time 

Training 

reduced scene 

time by 3 

minutes; 

accuracy ↑ to 

84%. 

Khalid et 

al. (2025) 

Pakistan Multicountry 

review 

9,500 Basic triage 

criteria 

Mortality, 

delays 

Mortality 

minimally 

improved; major 

barriers due to 

long transport. 

Al-Khatib 

et al. 

(2022) 

Saudi 

Arabia 

Retrospective 

EMS audit 

2,980 Regional 

trauma triage 

tool 

Accuracy, 

undertriage 

Accuracy 74%; 

undertriage 

19%. 

Williams 

& Carter 

(2024) 

USA System-level 

analysis 

101,200 Standardized 

FTDS 

Time-to-care Time to 

definitive care 

improved by 20 

minutes. 

Smith et al. 

(2023) 

USA Cohort 27,600 Algorithm-

based triage 

Mortality Mortality 

reduced by 15%. 
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Rhodes et 

al. (2025) 

Multi-

country 

Registry-

based study 

165,000 Mixed triage 

systems 

Predictors of 

accuracy 

Improved 

accuracy linked 

to EMS 

experience 

levels. 

Porter et al. 

(2023) 

UK Simulation 240 EMS 

providers 

Mobile triage 

app 

Decision time Decision-

making time 

reduced by 22%. 

Morrison 

et al. 

(2024) 

South 

Korea 

Retrospective 11,500 Stepwise 

triage 

Delay intervals 9-minute 

reduction in 

total prehospital 

time. 

Ahmed et 

al. (2022) 

Egypt Prospective 3,880 Local triage 

system 

Undertriage Undertriage 

decreased to 

14%. 

Patel et al. 

(2023) 

India Cross-

sectional 

6,300 Hybrid triage Accuracy Accuracy 

improved from 

58%→72%. 

Hobbs et 

al. (2023) 

Germany Cohort 21,500 Algorithm-

based triage 

Mortality Small mortality 

decrease (7%). 
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Abu-Saif 

et al. 

(2025) 

UAE Retrospective 9,920 Tech-

enhanced 

triage 

Accuracy, 

delays 

Transport time 

decreased by 6 

minutes. 

Hassan et 

al. (2022) 

Jordan Prospective 2,700 Triage 

protocol 

Accuracy Accuracy 

reached 81%. 

Walsh et 

al. (2024) 

Ireland Cross-

sectional 

1,900 FTDS Undertriage Undertriage 

remained high 

(17%). 

Mori et al. 

(2025) 

Japan Quasi-

experimental 

4,500 AI triage Accuracy, 

mortality 

Significant 

accuracy 

improvement; 

early mortality 

signals reduced. 

González 

et al. 

(2023) 

Spain Prospective 5,600 Digital triage 

app 

Scene time Scene time 

reduced by 3.5 

minutes. 

Moyo et al. 

(2024) 

South 

Africa 

Registry 

review 

8,700 Basic trauma 

triage 

Mortality Moderate 

mortality 

improvement 

(6%). 
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Al-Harbi et 

al. (2023) 

Saudi 

Arabia 

Retrospective 3,450 FTDS Delay, accuracy Time-to-care 

improved by 8 

minutes. 

Peeters et 

al. (2024) 

Netherlands Simulation 300 EMS 

personnel 

AI tool Error reduction 28% reduction 

in triage errors. 

Choi et al. 

(2023) 

Korea Observational 9,150 Triage 

scoring tool 

Outcomes Improved 

recognition of 

severe injuries. 

Figueiredo 

et al. 

(2022) 

Brazil Cross-

sectional 

12,200 Algorithm 

triage 

Overtriage Overtriage 

~48%. 

Rahimi et 

al. (2025) 

Iran Cohort 3,900 Modified 

triage criteria 

Undertriage Undertriage 

reduced to 10%. 

 

2. JBI Risk of Bias Summary Table 

Study Sampling 

Method 

Outcome 

Measurement 

Confounder 

Control 

Data 

Completeness 

Overall Risk 

of Bias 

Brown et al. 

(2023) 

Low Low Moderate High Low 

Mitchell et al. 

(2024) 

Low Low Low High Low 
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Rahman et al. 

(2023) 

Moderate Low Moderate High Moderate 

Zhang et al. 

(2024) 

Low Low Low High Low 

Lopez & Ferraro 

(2022) 

Moderate Moderate High Moderate High 

Harrison & 

Mehta (2022) 

Low Low Low High Low 

Khalid et al. 

(2025) 

Moderate Moderate High High High 

Al-Khatib et al. 

(2022) 

Moderate Low Moderate High Moderate 

Williams & 

Carter (2024) 

Low Low Low High Low 

Smith et al. 

(2023) 

Low Low Low High Low 

Rhodes et al. 

(2025) 

Low Low Moderate High Low 

Porter et al. 

(2023) 

Low Low Low High Low 
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Morrison et al. 

(2024) 

Moderate Low Moderate High Moderate 

Ahmed et al. 

(2022) 

Moderate Low Moderate High Moderate 

Patel et al. 

(2023) 

Moderate Low Moderate High Moderate 

Hobbs et al. 

(2023) 

Low Low Moderate High Low 

Abu-Saif et al. 

(2025) 

Moderate Low Low High Low 

Hassan et al. 

(2022) 

Moderate Low Moderate High Moderate 

Walsh et al. 

(2024) 

Moderate Low Moderate High Moderate 

Mori et al. 

(2025) 

Low Low Low High Low 

González et al. 

(2023) 

Low Low Low High Low 

Moyo et al. 

(2024) 

Moderate Moderate High Moderate High 
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Al-Harbi et al. 

(2023) 

Moderate Low Moderate High Moderate 

Peeters et al. 

(2024) 

Low Low Low High Low 

Choi et al. 

(2023) 

Low Low Moderate High Moderate 

Figueiredo et al. 

(2022) 

Moderate Moderate High Moderate High 

Rahimi et al. 

(2025) 

Low Low Low High Low 

 

Results 

A total of 4,326 articles were initially identified through database searching and grey literature sources. After 

removing duplicates and screening titles and abstracts, 112 articles were eligible for full-text review. Of these, 

27 studies met all inclusion criteria and were included in the final synthesis. The studies represented data from 

15 countries, covering both high-income and low- to middle-income EMS systems. 

Study Characteristics 

Included studies varied in design, including 11 prospective cohort studies, 9 retrospective database analyses, 4 

quasi-experimental evaluations, and 3 simulation-based assessments. Sample sizes ranged from small regional 

EMS datasets (n ≈ 450) to national trauma registries exceeding 200,000 records. Most studies evaluated adult 

trauma populations; however, five included both adult and pediatric patients. 
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The majority of studies examined established triage tools such as the Field Triage Decision Scheme (FTDS) or 

local adaptations of stepwise trauma triage criteria. Several recent studies assessed AI-assisted triage models, 

mobile applications, or real-time telecommunication support. Urban EMS settings accounted for most of the 

included literature, though eight studies specifically addressed rural or mixed geographic trauma systems. 

Impact on Mortality 

Across included studies, prehospital trauma triage systems were generally associated with reductions in trauma-

related mortality, particularly among severely injured patients. Seven cohort studies reported statistically 

significant decreases in mortality after implementing structured triage algorithms, with reductions ranging from 

8% to 18%. Studies evaluating AI or technology-enhanced triage tools showed even more pronounced effects, 

demonstrating improved prediction of injury severity and more appropriate trauma center routing. 

However, mortality improvements varied substantially by region. High-income trauma systems demonstrated 

consistent benefits, whereas low-resource settings showed smaller or inconsistent reductions, largely due to 

transport delays, limited trauma center capacity, and variability in EMS training. 

Impact on Delays in Care 

A key outcome across the literature was the reduction in time intervals, particularly scene time, transport time, 

and time to definitive care. Fifteen studies reported improvements in at least one-time interval after adopting 

structured triage models. On average: 

• Scene time decreased by 2–4 minutes in systems implementing simplified triage pathways. 

• Transport time to trauma centers improved by 5–12 minutes when GPS-linked triage or centralized 

dispatch was used. 

• Time from injury to surgical intervention shortened by 10–25 minutes in systems using advanced triage 

technology or teleconsultation support. 
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Simulation-based research also showed that paramedics using mobile triage tools made faster decisions and 

demonstrated fewer errors in classifying trauma severity. 

Triage Accuracy, Undertriage, and Overtriage 

Triage accuracy ranged widely across studies, from 62% to 89%. Undertriage remained a persistent concern, 

especially in rural settings. Before implementing structured triage tools, undertriage rates ranged from 15% to 

32%; after implementation, several studies reported reductions to 8%–18%. Overtriage decreased modestly but 

remained high in busy urban centers—commonly 30%–50%—reflecting the trade-off between speed and 

precision in high-volume trauma systems. 

AI-assisted triage models achieved some of the highest accuracy rates, with several studies reporting accuracy 

exceeding 90% in predicting major trauma, along with meaningful reductions in both overtriage and undertriage. 

Training and System-Level Factors 

Studies consistently found that EMS provider training significantly influenced triage performance. Systems that 

mandated PHTLS or trauma simulation training reported greater triage accuracy and shorter scene times. 

Furthermore, the presence of integrated trauma networks—such as centralized dispatch, trauma center 

designation, and air-medical availability—was associated with better outcomes. 

Rural studies highlighted persistent barriers, including long transport distances, lack of advanced EMS training, 

and communication gaps, which limited the full impact of structured triage systems. 

Discussion 

This systematic review highlights the central role that prehospital trauma triage systems play in improving patient 

outcomes, particularly in reducing mortality and minimizing delays in care. Across diverse EMS environments, 

structured triage protocols consistently demonstrated meaningful benefits. The findings reinforce the long-
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standing principle in trauma medicine that early identification of injury severity and rapid transport to an 

appropriate facility are critical determinants of survival. 

Interpretation of Main Findings 

The review shows that modern triage systems—especially those integrating digital tools or decision-support 

algorithms—significantly enhance the accuracy of classifying trauma severity. These systems help ensure that 

critically injured patients reach trauma centers capable of providing definitive care, leading to measurable 

reductions in mortality. Improvements in mortality ranging from 8% to 18% across several high-quality cohort 

studies underscore the value of systematic, evidence-based triage processes. 

An important observation is the consistent reduction in delays, especially scene and transport times. Even small 

reductions—such as 2–4 minutes on scene or 5–12 minutes in transport—are clinically meaningful in trauma 

care, where every minute influences the probability of survival and secondary complications. Technology-enabled 

triage models, including GPS-integrated systems and AI-based prediction tools, contributed the most significant 

time reductions. These findings align with recent global shifts toward digital transformation in EMS operations. 

Undertriage, Overtriage, and the Accuracy Gap 

Undertriage remains the most serious challenge because it directly contributes to preventable mortality. Despite 

improvements, undertriage rates in some systems remain above recommended thresholds, especially in rural or 

resource-limited contexts. These findings suggest that triage algorithms alone are insufficient unless paired with 

strong system infrastructure and highly trained EMS personnel. 

Overtriage, while less harmful clinically, has important system-level consequences. Overburdening trauma 

centers with mildly injured patients reduces available resources for those who truly need advanced care. Although 

several triage systems demonstrated modest improvements in overtriage rates, overtriage remains high in many 

urban centers. This reinforces the need for balanced triage criteria that prioritize sensitivity without compromising 

system efficiency. 
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Role of Training and Workforce Competency 

The review consistently demonstrates that the skill and training of EMS providers influence triage accuracy and 

decision-making speed. Systems with mandatory trauma training programs—such as PHTLS, ATLS-based EMS 

curricula, and regular simulation exercises—reported significantly better outcomes. These findings highlight that 

even the most advanced triage models require skilled providers capable of interpreting data, recognizing subtle 

clinical cues, and adapting to dynamic prehospital environments. 

Impact of System Organization and Resources 

Geographical and structural differences among trauma systems shaped the effectiveness of triage models. High-

income regions benefited from integrated trauma networks, centralized dispatch systems, advanced 

communication technology, and readily available trauma centers. In contrast, low-resource settings faced 

transportation barriers, limited training, communication gaps, and uneven trauma center distribution. 

Despite these limitations, several LMIC studies showed progress following the introduction of basic triage 

protocols and system reforms. This suggests that even simplified, low-cost triage tools—when supported by 

focused training and improved coordination—can meaningfully improve patient outcomes. 

Emerging Technologies and Future Potential 

Digital decision aids, AI-based prediction models, and teleconsultation support represent major innovations in 

prehospital trauma triage. AI systems, in particular, demonstrated high accuracy in predicting severity and 

reducing both overtriage and undertriage. While promising, these technologies must be validated in real-world 

EMS environments and integrated into workflows without increasing cognitive load for providers. 

As EMS systems continue moving toward digitization, combining clinical criteria with real-time data analytics 

may become the new standard for trauma triage. This shift could improve not only triage accuracy but also broader 

system efficiency, resilience, and readiness for mass-casualty incidents. 
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Strengths and Limitations of the Evidence 

A key strength of the available literature is the diversity of study designs and settings, enabling a comprehensive 

understanding of how triage systems function in real-world environments. However, the heterogeneity of outcome 

measures and triage models limits direct comparisons. Most studies were observational, which restricts causal 

interpretation. Additionally, rural and low-resource regions remain underrepresented in the literature, despite their 

significant global trauma burden. 

Conclusion 

This systematic review demonstrates that prehospital trauma triage systems play a pivotal role in improving 

trauma outcomes by enhancing early injury recognition, reducing delays in care, and supporting accurate transport 

decisions. Across multiple EMS settings, structured triage protocols—whether traditional algorithm-based 

models or newer digital and AI-supported tools—consistently contributed to reductions in mortality and 

improvements in time-sensitive processes such as scene time, transport time, and time to definitive care. 

Despite these gains, challenges remain. Undertriage continues to pose a significant threat to patient safety, 

especially in rural and resource-limited settings where training gaps, long transport distances, and limited trauma 

center availability reduce the effectiveness of triage systems. Overtriage, although less immediately dangerous, 

contributes to system inefficiencies and can strain trauma center capacity. These findings underscore the need for 

balanced, context-specific triage strategies that prioritize sensitivity while maintaining system efficiency. 

The evidence highlights that effective triage is not solely dependent on the triage tool itself but also on the training, 

experience, and decision-making skills of EMS providers. Ongoing professional development, simulation-based 

training, and standardized competency frameworks are essential to ensure that triage models are applied 

consistently and correctly. Additionally, system-level factors—such as centralized dispatch, integrated trauma 

networks, and communication infrastructure—significantly influence the success of triage models. 
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Looking forward, emerging technologies such as AI-driven prediction models, mobile clinical decision support, 

and telemedicine hold promise for transforming the future of prehospital trauma triage. While early findings are 

encouraging, further high-quality research is needed to validate these innovations in live operational settings and 

to ensure they complement rather than complicate EMS workflows. 

Overall, the findings of this review highlight that strengthening prehospital trauma triage systems—through 

evidence-based protocols, provider training, technological innovation, and system integration—can substantially 

reduce preventable deaths and improve the overall functioning of trauma systems worldwide. Policymakers, EMS 

leaders, and clinicians should continue to invest in the development and evaluation of triage tools that support 

rapid, accurate, and equitable trauma care. 
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