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Abstract

BACKGROUND—The national field trauma triage guidelines have been widely implemented in 

US trauma systems, but never prospectively validated. We sought to prospectively validate the 

guidelines, as applied by out-of-hospital providers, for identifying high-risk trauma patients.

STUDY DESIGN—This was an out-of-hospital prospective cohort study from January 1, 2011 

through December 31, 2011 with 44 Emergency Medical Services agencies in 7 counties in 2 

states. We enrolled injured patients transported to 28 acute care hospitals, including 7 major 

trauma centers (Level I and II trauma hospitals) and 21 nontrauma hospitals. The primary 

exposure term was Emergency Medical Services’ use of one or more field triage criteria in the 
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national field triage guidelines. Outcomes included Injured Severity Score ≥16 (primary) and 

critical resource use within 24 hours of emergency department arrival (secondary).

RESULTS—We enrolled 53,487 injured children and adults transported by Emergency Medical 

Services to an acute care hospital, 17,633 of which were sampled for the primary analysis; 13.9% 

met field triage guidelines, 3.1% had Injury Severity Score ≥16, and 1.7% required early critical 

resources. The sensitivity and specificity of the field triage guidelines were 66.2% (95% CI, 60.2–

71.7%) and 87.8% (95% CI, 87.7–88.0%) for Injury Severity Score ≥16 and 80.1% (95% CI, 

65.8–89.4%) and 87.3% (95% CI 87.1–87.4%) for early critical resource use. Triage guideline 

sensitivity decreased with age, from 87.4% in children to 51.8% in older adults.

CONCLUSIONS—The national field triage guidelines are relatively insensitive for identifying 

seriously injured patients and patients requiring early critical interventions, particularly among 

older adults.

Field triage plays an integral role in trauma systems by guiding Emergency Medical Services 

(EMS) personnel in identifying and transporting high-risk patients to major trauma centers, 

which have been shown to improve survival among seriously injured adults1–3 and 

children.4–6 The process of field triage is guided by national field triage guidelines, 

originally developed by the American College of Surgeons Committee on Trauma (ACS 

COT) in 1976, with periodic revision based on new evidence.7 The national triage guidelines 

have been widely implemented in US trauma systems, EMS provider training curricula, and 

trauma system quality-improvement processes.8 These guidelines represent one of the few 

standardized national protocols for EMS.

The goal of standardized field triage is to efficiently concentrate high-risk injured patients in 

major trauma centers without directing all injured patients to such centers, which would 

quickly overwhelm the limited trauma resources. National benchmarks for field trauma 

triage are set by the ACS COT8 based on system-level rates of undertriage (proportion of 

seriously injured patients transported to nontrauma centers; 1-sensitivity) and overtriage 

(proportion of patients without serious injuries transported to major trauma centers; 1-

specificity). Although early research suggested that the triage guidelines had little 

undertriage (≤5%),9,10 more recent studies have yielded much higher rates of undertriage, 

particularly among older adults.11–14 However, estimates for triage performance have been 

based primarily on retrospective studies and limited samples. Despite their widespread use 

and implementation, the national field triage guidelines have never been prospectively 

validated in a representative population. Unbiased estimates for guideline performance are 

important in optimizing trauma systems, improving outcomes among seriously injured 

patients, assuring access to high-quality trauma care, and evaluating the cost implications of 

field triage.

In this study, we sought to prospectively validate the national field triage guidelines for 

identifying high-risk trauma patients (Injury Severity Score [ISS] ≥16 or critical resource 

use within 24 hours of emergency department [ED] arrival) using injured patients served by 

44 EMS agencies in 7 counties within the Northwest United States.
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METHODS

Study design

This was a multi-site, prospective cohort study reviewed and approved by IRBs at all study 

sites, and requirement for informed consent was waived.

Study setting

We conducted the study with 44 EMS agencies in 7 counties in Oregon and Washington, 

including 2 major metropolitan areas (Portland, OR and Seattle, WA) from January 1, 2011 

through December 31, 2011. Descriptions of the counties, EMS agencies, and hospitals are 

included in Table 1. The counties were selected for geographic diversity (urban, suburban, 

and rural settings), established “footprints” of EMS agency service areas, and previously 

validated data routines for capturing EMS electronic health records.15,16 We considered 2 

counties to be rural based on >60-minute ground transport to the nearest Level I or II trauma 

center; relatively low population density; and rural designation in the Centers for Medicare 

and Medicaid Services Ambulance Fee Schedule by ZIP code.17 Emergency Medical 

Services system structures in the study regions included public and private EMS agencies 

using dual advanced life support (ALS), tiered basic life support and ALS, and single-

agency ALS responses.

We included 28 hospitals in the study, representing a broad variety of hospital types with 

varying resource capabilities. These included 25 of 37 non-federal EMS-receiving hospitals 

in the 7 counties, plus 3 additional hospitals located just outside county lines that routinely 

receive injured patients from the participating EMS agencies. We identified the 28 hospitals 

using previously collected EMS data in these regions showing >75% capture of injured 

patients transported by participating EMS agencies. Participating hospitals included 5 Level 

I trauma centers (including 2 children’s hospitals), 2 Level II trauma centers, 5 Level III 

trauma hospitals, 5 Level IV hospitals, and 11 nontrauma hospitals. All trauma centers in the 

7 counties participated in the study. Trauma centers in these regions are designated by state 

authorities or verified by ACS COT. For purposes of this study, we defined “major trauma 

centers” as all Level I and II trauma hospitals, consistent with ACS COT guidelines for 

tertiary trauma care8 and local practices within these regions.

All participating EMS agencies work under close medical direction, including regular 

provider training (quarterly to annually), and use standardized field trauma triage protocols 

based on the national triage guidelines. Because the general format for the field triage 

guidelines has been in place since 1987,7 all EMS providers are initially trained on the triage 

algorithm during their primary training (eg, paramedic school), with retraining based on 

updates to the triage algorithm as they come out. The EMS training processes and 

assessment of competence (eg, lectures, formal testing, continuing education activities, and 

case-based learning) vary by county, but are generally done by EMS training officers and 

EMS medical directors. These systems also integrate quality-assurance review of missed 

trauma cases for oversight of the guidelines in practice.

Emergency Medical Services personnel in these regions are trained to use the field triage 

guideline for every injured patient regardless of proximity to a major trauma center. The 
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presence of one or more field triage criteria typically triggers transport to a Level I or II 

trauma center, but can result in transport to a lower-level trauma center (eg, Level III or IV 

hospitals) depending on proximity and the EMS protocols in each system. At the time of the 

study, field triage protocols in all counties were based on the 2006 national field triage 

guidelines (Appendix 1; available at: http://www.journalacs.org),18 with local adaptation 

based on the needs of each region,19 as allowed for in the guidelines. Because we sought 

realistic accuracy estimates for actual EMS use of the triage guidelines based on current 

EMS training and quality assurance processes (an effectiveness study), we did not retrain 

participating EMS agencies specifically for this study.

Selection of participants

We included all injured children and adults with EMS evaluation at the scene within the 7 

counties during the study period. Patients were included based on EMS provider primary 

impression of “injury” or “trauma” (ie, the population to whom the triage guidelines are 

routinely applied). We used a probability sampling design to create a feasible primary 

sample for chart abstraction at the 28 participating hospitals based on the following strata: 

urban vs rural county type, triage status (positive or negative), age group (0 to 14 years, 15 

to 54 years, and 55 years and older), and type of receiving hospital (major trauma center vs 

nontrauma hospital) (Fig. 1). Specifying the sample in this manner allowed for an out-of-

hospital injury cohort defined through the lens of the EMS provider, including patients with 

mild, moderate, and serious injuries. We excluded inter-hospital transfers that did not have 

an initial EMS response within the 7 counties.

Methods and measurements

The primary exposure variable (ie, test for which diagnostic accuracy was evaluated) was 

whether the patient met any of the triage criteria listed in the national field triage guidelines 

(the entire triage algorithm)18 as determined by EMS providers. To reduce misclassification 

bias and account for missing triage status in EMS charts, we defined triage status (positive 

vs negative) based on any of the following: triage criteria specified in the EMS chart; EMS 

provider documented “trauma system entry” (or similar charting, depending on local 

terminology); EMS-recorded trauma identification number; a matched trauma registry 

record specifying a “scene” (EMS-identified) trauma patient; or a matched base hospital 

phone record specifying a patient entered into the trauma system (for counties where EMS 

providers are required to contact the base hospital prior to arrival). We have used similar 

triangulation of data sources to establish field triage status in previous research.14 All other 

patients were considered triage negative. Triage status was considered independent of 

transport destination and injury severity. We also tracked the type of initial receiving hospital 

and final hospital destination after accounting for inter-hospital transfers. Additional out-of-

hospital variables included age and sex, physiologic measures (systolic blood pressure, 

Glasgow Coma Scale score, respiratory rate, and heart rate), procedures, mechanism of 

injury, transport mode, and reason for selecting the initial hospital.

For ED and hospital information, trained research personnel abstracted hospital charts at the 

28 hospitals using standardized data-collection forms. Hospital variables included presence 

and timing of airway management, mechanical ventilation, surgical procedures, blood-
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product transfusion, ICU stay, complications, inter-hospital transfer, Abbreviated Injury 

Scale scores,20 and in-hospital mortality. For patients transferred between hospitals, we 

abstracted records at all facilities. To supplement the abstracted hospital data and assure 

complete capture of eligible patients, we matched records from 9 trauma registries to the full 

cohort of transported patients and mapped trauma registry data fields to the standardized 

data collection forms. We compared a portion of records (n = 404) that were double-

abstracted (study abstractor vs trauma registrar and study abstractor vs study abstractor) to 

assure reliable and consistent chart abstraction.

Outcomes

Based on evaluation of the national field triage guidelines as a diagnostic test, we considered 

the reference standard (primary end point) to be “serious injury,” defined as an ISS21 ≥16. 

Injury Severity Score is calculated from the highest Abbreviated Injury Scale scores in 3 

different body regions.20 This measure is recommended by ACS COT for tracking triage 

accuracy within trauma systems8 and defines the subset of injured patients with high 

mortality21 and patients most likely to benefit from care in major trauma centers.1,2

The secondary end point was a composite measure of early critical resource use, defined as 

any of the following within 24 hours of ED arrival: emergent airway intervention in the ED, 

major nonorthopaedic surgical intervention (brain, spine, neck, thoracic, abdominal, or 

pelvic procedures), interventional radiology procedures, blood transfusion ≥6 units (or any 

blood transfusion in a child), or death. We included patients who died within 24 hours of ED 

arrival to retain high-risk patients who might not have survived long enough to undergo 

critical interventions. The definition for early critical resource use was based on previous 

trauma triage research,22–25 a recent national consensus study,26 and a 5-member study 

Advisory Committee of trauma and EMS experts. In this study, we collectively refer to 

patients with either ISS ≥16 or early critical resource use as “high-risk” trauma patients.

Analysis

To determine sample size for the primary sample, we used previously collected EMS and 

hospital data for injured patients in these counties.14,16 The sample size was based on the 

desired precision (95% CI) around estimates for triage sensitivity for identifying patients 

with ISS ≥16. We estimated that a primary sample of 13,331 patients would provide a 95% 

CI of ±4.0% for overall triage sensitivity, ±9.0% for children (0 to 14 years), ±5.5% for 

adults (15 to 54 years), and ±7.0% for patients 55 years or older. We oversampled by 3% to 

account for missing hospital charts and we used matched records from the 9 trauma 

registries to maximize capture of eligible patients and supplement hospital data collection 

(pragmatic study design for increased efficiency with data collection). The sampling scheme 

is depicted in Figure 1. We assessed inter-rater reliability for hospital data abstraction using 

κ and intraclass correlation.

We generated all estimates of triage sensitivity and specificity by weighting data from the 

primary sample to represent the full cohort of injured patients transported by EMS, 

accounting for the probability of sampling patients not meeting field triage criteria 

(verification bias).27,28 We also assumed that the proportion of triage-negative patients with 
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serious injury in each age group was the same at participating and nonparticipating hospitals 

(Fig. 1). The primary analysis was designed to evaluate the national field triage guidelines as 

a diagnostic test to identify high-risk trauma patients, regardless of the type of hospital to 

which they were transported. However, we also quantified triage accuracy based on the type 

of hospital to which the patient was initially transported and final hospital destination, after 

accounting for inter-hospital transfers.

To minimize bias, preserve sampling structure, and preserve study power, we used multiple 

imputation to handle missing values.29 We have demonstrated the validity of multiple 

imputation for imputing missing out-of-hospital values and trauma data30,31 and have 

rigorously evaluated the use of multiple imputation in a similar trauma cohort.16 We used 

flexible chains regression models32 that included all features of the sampling scheme31 with 

generation of 10 multiply imputed data-sets. Sensitivity and specificity were estimated from 

each dataset independently and combined using Rubin’s rules to appropriately account for 

variance within and between datasets.29 The proportion of missing values for key variables 

included age (0.2%), triage status (4.6%), destination hospital (0.4%), ISS (21.1%), critical 

resource use (21.1%), and out-of-hospital physiologic measures (7.9% to 23.7%). There 

were no patients missing both triage status and ISS.

Multiple imputation was conducted using IVEware (Survey Methodology Program, Survey 

Research Center, Institute for Social Research, University of Michigan) and all other 

analyses were conducted using SAS software, version 9.3 (SAS Institute).

RESULTS

There were 67,047 injured patients evaluated by participating EMS agencies during the 12-

month study period, 53,487 (79.8%) of which were transported to acute care hospitals (Fig. 

1). Of the 53,487 patients, 44,508 (83.2%) were transported to the 28 participating hospitals 

and 17,633 were selected for the primary sample using probability sampling methods. 

Among the 17,633 primary sample patients, 13,918 had hospital data collected (9,392 

abstracted records and 4,526 matched trauma registry records), which was a 78.9% follow-

up rate. Inter-rater reliability measures for key hospital variables ranged from 0.84 to 1.00.

Of the 17,633 patients, 7,299 (weighted proportion, 13.9%) met at least one field triage 

criterion, as applied by EMS; 1,198 (weighted proportion, 3.1%) had ISS ≥16; 738 

(weighted proportion, 1.7%) required critical resources within 24 hours; and 1,562 

(weighted proportion, 4.1%) had either ISS ≥16 or early critical resource use. Characteristics 

of the study sample, separated by triage status, are shown in Table 2. The components and 

timing of critical early resource interventions are detailed in Table 3. The frequency of 

individual triage criteria used by EMS is illustrated in Figure 2.

The overall sensitivity and specificity of the national field triage guidelines for identifying 

patients with ISS ≥16 were 66.2% (95% CI, 60.2–71.7%) and 87.8% (95% CI, 87.7–88.0%), 

respectively. For identifying patients requiring early critical resources, the triage guidelines 

were 80.1% sensitive (95% CI, 65.8–89.4%) and 87.3% specific (95% CI, 87.1–87.4%). For 

patients with ISS ≥16 or early critical resource use, the national triage guidelines were 
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66.2% sensitive (95% CI, 59.7–72.2%) and 88.4% specific (95% CI, 88.2–88.5%). 

Sensitivity decreased when evaluated by initial receiving hospital and increased by final 

hospital destination (Fig. 3).

The sensitivity of the national field triage guidelines steadily decreased with increasing 

patient age (Fig. 4A), and specificity gradually increased with age (Fig. 4B). Field triage 

sensitivity for identifying seriously injured patients by age group was: 87.4% (95% CI, 

71.9–95.0%) for children 0 to 14 years; 78.7% (95% CI, 70.1–85.4%) for adults 15 to 54 

years old; and 51.8% (95% CI, 44.1–59.4%) for adults 55 years and older.

We also evaluated triage processes stratified by urban vs rural counties. For patients with ISS 

≥16, triage processes in rural counties appeared more sensitive (81.0%; 95% CI, 61.9–

91.8%) than in urban counties (65.8%; 95% CI, 59.8–71.4%). However, only 12.5% (95% 

CI, 4.7–29.2%) of seriously injured patients in rural counties were initially transported to 

major trauma centers, and 39.3% (95% CI, 24.9–55.9%) were ultimately cared for in major 

trauma centers.

We conducted several sensitivity analyses to test the robustness of our findings. First, we 

used nonimputation strategies to handle missing values (complete case analysis; “best-case 

analysis” assuming that all patients missing ISS had ISS <16; and “worst-case analysis” 

assuming that all patients missing ISS had ISS ≥16). Although triage specificity did not 

change, the recalculated sensitivity estimates ranged from 18.3% (worst-case analysis) to 

74.2% (complete case analysis and best-case analysis). We also tested whether strict EMS 

adherence to the physiologic triage criteria (step 1 of the algorithm) would have 

substantively improved the sensitivity of the guidelines by using initial out-of-hospital 

values for systolic blood pressure, respiratory rate, and Glasgow Coma Scale to determine 

whether a given patient met step 1 criteria. This process reclassified 1,564 triage-negative 

patients to triage-positive and yielded a sensitivity of 72.4% (95% CI, 66.3–77.7%) and 

specificity of 75.9% (95% CI, 75.1–76.7%).

DISCUSSION

We demonstrate that the national field triage guidelines are relatively insensitive for 

identifying high-risk trauma patients and that the concentration of such patients in major 

trauma centers through emergency services is not yet optimized. Our results also call into 

question the realistic ability to reach the national sensitivity benchmark of 95% (≤5% 

undertriage)8 through field triage processes. This study differs from previous triage research 

by using a prospective, dedicated sampling scheme intended to minimize bias in estimating 

accuracy measures for field triage, defining our sample through the lens of the EMS provider 

(the true denominator to which the field triage guidelines are applied) and estimating the 

diagnostic role of field triage guidelines through actual use. We also separated the triage 

process into 3 steps (field identification, initial hospital selection, and final hospital 

destination). Separation of the identification step (application of the guidelines to identify 

high-risk trauma patients) allowed us to evaluate field triage across a variety of practice 

settings, regardless of destination options. Examination of initial hospital selection and final 

hospital destination was important in illustrating how key downstream steps in triage affect 
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the ability of an entire system to concentrate seriously injured patients in major trauma 

centers. These findings have important implications for emergency services and trauma 

systems.

Compared with the national benchmark8 and previous retrospective research,14 we 

demonstrate much lower estimates for sensitivity, regardless of how high-risk patients or 

triage processes were defined. The differences in results between the current prospective 

study and a similar retrospective study14 likely reflect the inherent potential for bias in 

retrospective research (eg, selection bias, misclassification bias). We designed the 

prospective study to directly address key sources of bias through dedicated sampling, use of 

rigorous methods for handling missing values, manual chart abstraction, and triangulation of 

data sources. Our findings support results from another retrospective study12 and confirm 

that many patients requiring care in major trauma centers are not receiving such care. Access 

to major trauma care is likely much worse than estimates based solely on geographic 

proximity.33,34 Among older adults, the guidelines were particularly insensitive, although 

reasons for this finding are unclear. Possible explanations include serious injuries resulting 

from low-velocity mechanisms (eg, ground level fall)35 not captured by current field triage 

guidelines; different physiologic responses to injury36; high prevalence of medication use, 

frailty, and comorbidities; and subtle presentations of serious injury. Whether elder-specific 

triage criteria should be used to reduce undertriage is an ongoing question.

The national triage guidelines are regularly updated based on new evidence, although 

resolving the undertriage issue is likely more complex than simply revising the guidelines. 

Application of the triage guidelines has been shown to occur based on rapid and heuristic 

cognitive processing by EMS providers,37 as the slow, methodical processing required for 

full application of the algorithm is not always feasible in the time-pressured out-of-hospital 

setting. As a result, small changes to the decision scheme are unlikely to result in major 

changes to field triage and individual triage criteria do not function independent of one 

another. This phenomenon is indirectly illustrated through the common use of “EMS 

provider judgment” as a field triage criterion, reflecting the clinical decision making 

required of field providers and the reality that current triage criteria do not fully capture the 

multitude of injury mechanisms and scenarios that can result in serious injury. Emergency 

Medical Services provider judgment has been shown to be predictive of serious injury, even 

after accounting for other triage criteria.38 Selective application of the guidelines, patient 

choice, EMS provider knowledge and training, provider beliefs, availability of EMS units, 

traffic, weather, and hospital proximity can also contribute to triage decision making.

System-level changes are required to better concentrate high-risk patients in major trauma 

centers without increasing costs and system inefficiencies. Improved EMS adherence to the 

guidelines (possibly aided by decision-support software or simple checklists) and more 

effective inter-hospital transfer processes can improve the matching of patient needs with 

hospital capability. Improved out-of-hospital diagnostic capabilities (eg, point-of-care 

devices for biomarkers and noninvasive physiologic measures for shock and brain injury) 

also offer the opportunity to better identify high-risk patients without marked decreases in 

triage specificity. Because trauma systems remain the most established model of 

regionalized medical care, these findings offer important insights into the optimization of 
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other regionalized care systems (eg, stroke, ST-elevation myocardial infarction, and out-of-

hospital cardiac arrest).

Overtriage of patients without serious injuries to major trauma centers was lower in this 

study compared with previous triage research,12,14 and better than the national benchmark.8 

However, one-quarter of low-risk (triage-negative) patients were still transported to major 

trauma centers. Such practices might reflect the close proximity of trauma centers to the site 

of injury, patient preferences, and silent concerns of EMS about injured patients not formally 

meeting field triage criteria. Because the practice of transporting low-risk injured patients to 

major trauma centers has been shown to account for up to 40% of acute care costs,39 

consistently transporting triage-negative patients to non-trauma hospitals offers another 

opportunity to refine the efficiency of trauma systems. This practice did not enhance the 

sensitivity of field triage (ie, when triage sensitivity was calculated based on initial receiving 

hospital). Rather, the sensitivity of field triage decreased when calculated by receiving 

hospital.

There are limitations to consider in this study. The regions represented in this study have 

mature and inclusive trauma systems, as well as ALS-equipped EMS agencies with close 

medical oversight. Our results might not be generalizable to less-developed trauma systems 

or other regions. In addition, we evaluated the decision scheme in its entirety, as applied by 

EMS. However, the lower steps (steps 3 and 4) of the triage algorithm allow flexibility in 

hospital selection.18,40 Because individual triage criteria were not consistently documented, 

it was not possible to evaluate the triage algorithm by step. Although some trauma systems 

use this flexibility to transport triage-positive patients with lower likelihood of serious injury 

to lower-level trauma centers (or non-trauma hospitals), accounting for this flexibility would 

not improve the sensitivity estimates. Also, it was not possible from these data to fully 

ascertain whether improved EMS adherence to the triage guidelines would improve triage 

sensitivity, as such criteria are generally only documented when field providers have a 

patient who they believe meets the triage guidelines. However, when we re-estimated triage 

sensitivity under a scenario of strict EMS adherence to the physiologic criteria (step 1), there 

was modest improvement. Improved EMS adherence is unlikely to completely fix the issue 

of triage sensitivity.

We evaluated the 2006 national field triage guidelines, although the 2011 revised guidelines 

were published in January 2012, shortly after completion of enrollment.40 Although it is 

possible that the 2011 guidelines might have different diagnostic accuracy, the updated 

guidelines integrated relatively minor changes (Appendix 2; available at: http://

www.journalacs.org),40 and previous research suggests that field application of the 

guidelines is based on a consolidation of the entire scheme, rather than a methodical and 

algorithmic assessment of each individual triage criterion.37 Also, translation of new triage 

guidelines into practice has been shown to take several years.19 Therefore, we believe our 

findings represent current triage practices that are unlikely to differ substantially from the 

most recent guidelines.

We targeted 28 receiving hospitals for hospital-based data abstraction, which accounted for 

83% of injured patients transported by EMS in the 7 counties. We assumed that the 
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distribution of patient characteristics and outcomes at nonparticipating hospitals was the 

same as those of participating hospitals. If this assumption was not correct, our estimates 

might be subject to bias.

In addition, the realized sample size was larger than expected due to a greater number of 

injured patients evaluated by EMS and because the realized strata sizes were larger than 

anticipated. Although enrollment was higher than expected, actual rates of ISS ≥16 were 

lower, the combination of which resulted in slightly wider 95% CI than we originally 

estimated. Finally, it is possible that our findings would have differed if hospital information 

was available for the entire cohort (no missing values). We used multiple imputation to 

handle missing values, preserve the sampling scheme, minimize bias, and maximize study 

power. The benefits of using multiple imputation compared with complete case analysis in 

EMS and trauma research has been detailed previously.16,30,31

CONCLUSIONS

The national field triage guidelines were relatively insensitive for identifying seriously 

injured patients and those requiring early critical interventions, particularly among older 

adults. Although trauma systems remain the model for regionalized health care, our results 

suggest that the ability to identify and direct high-risk trauma patients to major trauma 

centers is not yet optimized. Our results also raise questions about access to appropriate 

trauma care among older adults and the practical ability to fully concentrate seriously 

injured patients in high-resource hospitals through 9-1-1 emergency services.
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Appendix 1

Field triage decision scheme, 2006.18
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Appendix 2

Field triage decision scheme, 2011.40 These guidelines were developed in 2011, but 

published in January 2012
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Figure 1. 
Enrollment and sampling schematic. Numbers in bold represent patients sampled for the 

primary sample.
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Figure 2. 
Frequency of individual field triage criteria applied by Emergency Medical Services 

personnel among patients with known triage criteria (n = 4,372); 60% of the 7,299 triage-

positive patients had individual triage criteria known and formed the denominator for this 

figure.
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Figure 3. 
Sensitivity and specificity of field triage practices in 7 counties using the national field 

trauma triage guidelines, initial hospital destination, and final hospital destination (n = 

17,633). Critical resources within 24 hours included emergent intubation in the emergency 

department; major nonorthopaedic surgical intervention (ie, brain, spine, neck, thorax, 

abdominal-pelvic, or vascular surgery); interventional radiology procedures; packed RBC 

transfusion ≥6 U (or any transfusion in a child); or death. Estimates based on “field triage 

criteria” are calculated without respect to the type of hospital to which a patient was 

transported. Estimates using “initial hospital” are based on the type of hospital to which a 

patient was initially transported (ie, Level I or II trauma center vs other), regardless of field 

triage status. Results using “final hospital” are based on the final hospital destination (Level 

I or II vs other) after accounting for inter-hospital transfers, regardless of field triage status.
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Figure 4. 
(A) Sensitivity and (B) specificity of the national field triage criteria in 7 counties, by age 

group (n = 17,633).
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Table 3

Components and Timing of Critical Resource Interventions among Injured Patients

Components

Within 24 h At any time during ED and hospital stay

Patients, unweighted, n
Weighted % (95% 

CI) Patients, unweighted, n
Weighted % (95% 

CI)

Emergent intubation after arrival to the 
ED

119 0.35 (0.28–0.43) 119 0.35 (0.28–0.43)

Major nonorthopaedic surgery

 Ventriculostomy or craniotomy 67 0.18 (0.14–0.22) 103 0.32 (0.24–0.40)

 ICP monitor 46 0.12 (0.09–0.16) 57 0.18 (0.12–0.24)

 Spine surgery 88 0.23 (0.18–0.28) 196 0.70 (0.56–0.84)

 Neck surgery 31 0.08 (0.05–0.11) 74 0.24 (0.17–0.31)

 Thoracotomy 195 0.53 (0.45–0.61) 290 0.89 (0.76–1.02)

 Pericardiocentesis 14 0.04 (0.02–0.06) 14 0.04 (0.02–0.06)

 Abdominal or pelvic surgery 
(including cesarean section)

110 0.29 (0.24–0.35) 147 0.42 (0.34–0.49)

 Vascular surgery 284 0.78 (0.68–0.88) 396 1.1 (1.0–1.2)

Interventional radiology 4 0.04 (0.00–0.09) 18 0.11 (0.05–0.18)

Transfusion ≥6 U* 73 0.25 (0.17–0.32) 73 0.25 (0.17–0.32)

Death 53 0.14 (0.10–0.18) 199 0.74 (0.60–0.88)

Composite total 679 2.0 (1.8–2.1) 1,006 3.3 (3.1–3.6)

Numbers for critical resource use represent observed, nonimputed values. There were 738 patients in the fully imputed primary sample (Table 2) 
who required early resource use vs 679 patients with observed values to detail individual aspects of resource use for Table 3.

*
For patients younger than 18 years, this criterion includes any blood transfusion.

ED, emergency department.
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