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VARIATION IN PREHOSPITAL USE AND UPTAKE OF THE NATIONAL FIELD

TRIAGE DECISION SCHEME

Andy S. Barnett, MD, N. Ewen Wang, MD, Ritu Sahni, MD, MPH, Renee Y. Hsia, MD, MSc,
Jason S. Haukoos, MD, MSc, Erik D. Barton, MD, MS, MBA, James F. Holmes, MD, MPH,

Craig D. Newgard, MD, MPH, and the WESTRN Investigators

ABSTRACT

Background. The Field Triage Decision Scheme is a na-
tional guideline that has been implemented widely for pre-
hospital emergency medical services (EMS) and trauma
systems. However, little is known about the uptake, mod-
ification, or variation in field application of triage criteria
between trauma systems. Objective. To describe and com-
pare the use of field triage criteria by EMS personnel in
six regions, including the timing of guideline uptake and
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the use of nonguideline criteria. Methods. This was a retro-
spective cohort study of injured children and adults trans-
ported by 48 EMS agencies to 105 hospitals (trauma centers
and non–trauma centers) in six Western U.S. regions from
2006 through 2008. We used probabilistic linkage to match
patient-level prehospital information from multiple sources,
including EMS records, base-hospital phone communication
records, and trauma registry data files. Triage criteria were
evaluated individually and grouped by “steps” (physiologic,
anatomic, mechanism, and special considerations). We used
descriptive statistics to compare the frequency of triage cri-
teria use (overall and between regions) and to evaluate the
timing of guideline uptake across multiple versions of the
guidelines. Results. A total of 260,027 injured patients were
evaluated and transported by EMS over the three-year study
period, of whom 46,414 (18%) met at least one field triage
criterion and formed the primary sample for analysis. The
three most common criteria cited (of 33 in use) were EMS
provider judgment (26%), age <5 or >55 years (10%), and
Glasgow Coma Scale (GCS) score <14 (9%). Of the 33 crite-
ria in use, five (15%) were previously retired from the guide-
lines and seven (21%) were never included in the guidelines.
11,048 (24%) patients had more than one criterion applied
(range 1–21). There was large variation in the type and fre-
quency of criteria used between systems, particularly among
the nonphysiologic triage steps. Only one of six regions had
translated the most recent guidelines into field use within
two years after release. Conclusion. There is large variation
between regions in the frequency and type of field triage
criteria used. Field uptake of guideline revisions appears
to be slow and variable, suggesting opportunities for im-
provement in dissemination and implementation of updated
guidelines. Key words: triage; trauma; injuries and wounds;
emergency medical services; guideline adherence
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INTRODUCTION

While field trauma triage has played an integral role
in military conflicts since the late 1700s, the first civil-
ian trauma triage tool was developed in 1976 by the
American College of Surgeons Committee on Trauma
(ACS-COT).1,2 The field triage guidelines (i.e., the Field
Triage Decision Scheme) were revised in 1987 to the
stepwise, algorithmic format similar to the scheme
widely used by many emergency medical services
(EMS) and trauma systems today.1 The current deci-
sion scheme (most recently revised in 20113) contains
four main “steps” (physiologic, anatomic, mechanism,
and special considerations), each containing multiple
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different triage criteria. The triage steps have been
modified with each subsequent revision (1990, 1993,
1999, 2006, and 2011), with addition and deletion of
different individual criteria based on updated research
and expert opinion. Although the general triage deci-
sion scheme has been implemented in the majority of
U.S. trauma systems to better concentrate seriously in-
jured patients in major trauma centers and thereby im-
prove survival,4–13 knowledge of actual field use of the
decision scheme by EMS personnel at the patient level
is limited.

It is assumed that trauma and EMS systems update
their field triage protocols soon after each revision and
that most systems use the same general set of triage
guidelines, though there is little research directly
testing this assumption. With multiple revisions of the
decision scheme, there is sparse information on the up-
take and implementation of each revised set of guide-
lines. Similarly, whether there is variation in using
specific triage criteria (including those previously re-
moved from the guidelines) between trauma systems
remains largely unknown. One study of state-level
triage guidelines suggested variation in state-level
uptake of new field triage guidelines.14 Other evidence
suggests that implementation of national guidelines
for prehospital care can take between one and two
years.15 If variation exists in the practice of field triage
by EMS providers, including implementation and
use of different versions of the guidelines (or use of
nonguideline criteria), such variation may explain
some of the differences in outcomes between trauma
centers in different regions16–19 and offer insight into
the translation of national EMS policy at the field
level.

In this study, we describe and compare the use of in-
dividual field trauma triage criteria between six dif-
ferent trauma systems in the Western United States,
including assessment of previously retired criteria, cri-
teria never included in the guidelines, and approxima-
tion of the time required for uptake of new guidelines
at the field level. Importantly, this study focuses on the
process of field trauma triage, rather than an outcome-
based assessment of the decision scheme, which has
previously been assessed in these regions.20 While pre-
vious studies have looked at the translation of pub-
lished guidelines at the state and agency levels, trans-
lation at the field provider and patient levels remains
unclear. This study uses patient-level data to evaluate
the end point of knowledge translation for a national
EMS guideline.

METHODS

Study Design

This was a multiregion retrospective cohort study.
Fourteen institutional review boards at six regions ap-

proved this protocol and waived the requirement for
informed consent.

Setting

The study included injured children and adults eval-
uated and transported by 48 EMS agencies to 105
hospitals (including 12 level I, five level II, three
level III, four level IV, one level V, and 80 commu-
nity/private/federal hospitals) in six regions across
the Western United States over a three-year period
(January 1, 2006, through December 31, 2008). The
six regions included Portland, Oregon/Vancouver,
Washington (four counties); King County, Washing-
ton; Sacramento, California (two counties); San Fran-
cisco, California; Santa Clara, California (two coun-
ties); and Denver County, Colorado. These regions are
part of the Western Emergency Services Translational
Research Network (WESTRN) and were defined us-
ing a prespecified geographic “footprint” correspond-
ing to EMS agency service areas. Regions consisted of a
central metropolitan area (urban) and the surrounding
region (suburban with some outlying rural areas).

Selection of Participants

The study sample included all injured patients (chil-
dren and adults) for whom the 9–1–1 EMS sys-
tem was activated within the six predefined geo-
graphic regions with patient transport to acute care
hospitals (trauma centers and non–trauma centers).
Injured patients were identified within each partici-
pating EMS agency by EMS provider impression of
“injury” or “trauma” (per the EMS patient care re-
port). Specifying the sample in this manner allowed
for a population-based, out-of-hospital injury cohort
of patients with both minor and serious injuries, as
perceived by EMS providers, and representing the de-
nominator to whom the field triage guidelines are
routinely applied. The primary sample for analysis
was the subgroup of patients specified as field-based
“trauma activations” (patients meeting at least one
field-based trauma triage criterion, as determined by
EMS providers). We excluded patients undergoing in-
terhospital transfer without initial contact with EMS;
EMS runs listed as “cancelled,” “no patient found,”
and “stand by”; nontransported patients; and patients
who died in the field.

Variables

We defined field-based “trauma activation” by the
presence of any of the following factors: EMS
provider–documented “trauma system entry” (or sim-
ilar charting, depending on local terminology); EMS-
recorded trauma identification number (used at some
regions as a mechanism for tracking injured patients
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entered into the trauma system); matched records from
the local trauma registry specifying “scene” (EMS-
identified) origin; or matched phone records from the
regional base hospital in regions requiring EMS per-
sonnel to call in for all trauma activations prior to hos-
pital arrival. For field-based trauma activations, we
also captured all individual triage criteria prospec-
tively specified by EMS personnel (rather than by post
hoc chart review) from all the above data sources (EMS
charts, trauma charts, and base hospital trauma activa-
tion phone records). Patients not identified as trauma
activations using the above process were considered
triage-negative, nontrauma patients. To merge all data
sources, we used probabilistic linkage21,22 (LinkSolv
version 8.2, Strategic Matching, Inc., Morrisonville,
NY). The record linkage process included merging
multiple EMS records for the same patient (in re-
gions where multiple EMS agencies care for the same
patient), base hospital phone records, and trauma
registry records. The use of probabilistic linkage to
create this data set has been rigorously evaluated and
described in a separate publication.23

Data Analysis

We used descriptive statistics to characterize and com-
pare trauma triage criteria use overall and within and
between regions. We grouped triage criteria by step
(physiologic, anatomic, mechanism, and special con-
siderations), as organized in the Field Triage Decision
Scheme. As a proxy for calculating the duration of
time required to uptake new triage criteria and retire
“old” criteria at the field level, we compared criteria
use by regions through December 31, 2008, with that
for the year in which they appeared in (or were re-
moved from) the guidelines. For the majority of analy-
ses, missing values for triage criteria were considered
absent, to provide a consistent denominator. However,
we did assess the proportion of patients known to be
trauma activations by EMS personnel, but without any
specific criteria recorded (missing values for triage cri-
teria). Finally, we also evaluated the number of triage
criteria applied per patient, separated by triage step. In
the majority of analyses, the patient is the unit of anal-
ysis. However, we also describe use of different triage
criteria by region (i.e., with regional trauma system
as the unit of analysis). Database management and all
analyses were performed using SAS version 9.2 (SAS
Institute, Inc., Cary, NC).

RESULTS

There were 260,027 injured persons evaluated and
transported by 48 EMS agencies to 105 hospitals dur-
ing the study period, of whom 46,414 (17.8%) were
field-based trauma activations and formed the primary
sample for analysis. Characteristics of the six study re-

gions, including region-specific sample sizes, are listed
in Table 1. There were 33 different individual triage
criteria used between the six regions during the study
period.

Changes to the Field Triage Decision Scheme over
the five revisions since 1987 (1990, 1993, 1999, 2006,
and 2011) are illustrated in Figure 1, including the pro-
portion of regions using each criterion by 2008 (the
end of the study period). The current (2011) Field
Triage Decision Scheme is included in Appendix 1
(available online).3 Of the 33 criteria in use during the
study period, five (15%) were previously retired from
the guidelines and seven (21%) were never included
in the guidelines. Three physiologic criteria (Glasgow
Coma Scale [GCS] score <14, systolic blood pressure
[SBP] <90 mmHg, and respiratory rate >29 or <10
breaths/min) had the most consistency in use, with
all six regions using these criteria. For the anatomic
criteria, there was more variation in use, particularly
among criteria added in the 1999 and 2006 versions
of the guidelines. Only one region used “crushed, de-
gloved, or mangled extremity” (added in 2006), with
the first documented use in 2008. Two regions used
“open or depressed skull fracture” (added in 1999).
Study regions used the majority of mechanism crite-
ria, including previously retired criteria. For example,
six of six regions continued to use the rollover and ex-
trication time criteria through 2008 (both criteria were
removed in the 2006 guidelines). Five of the six regions
used criteria never included in the guidelines, with
four regions using two nonguideline criteria and one
region using four nonguideline criteria. Three of four
new criteria added in the 2006 guidelines (crushed, de-
gloved, or mangled extremity; vehicle telemetry data;
and time-sensitive extremity injury) were not in use
by five of six regions by the end of 2008, while EMS
provider judgment (also added in 2006) was used by
the majority (5/6) of regions during the study period.

Figure 2 illustrates the overall frequency of criteria
used, separated by triage step. Because multiple cri-
teria could be used for the same patient, the propor-
tions in Figure 2 represent total frequency of use and
therefore add to more than 100%. The most commonly
used criteria (in order) were: EMS provider judg-
ment (25.7%), age (9.7%), GCS (8.7%), energy (6.7%),
passenger space intrusion (6.2%), and penetrating
injury (6.1%). The least commonly used criteria came
primarily from the anatomic step: crushed, degloved,
or mangled extremity (0.1%); amputation (0.2%); burns
(0.3%); pelvic fracture (0.4%); pregnancy >20 weeks
(0.5%); flail chest (0.6%); and two or more long-
bone fractures (0.8%). Most of the other criteria that
were rarely used (e.g., cardiopulmonary resuscitation
[CPR], environment, steering wheel deformity, Re-
vised Trauma Score [RTS], heart rate, and airway) had
not been included in previous triage guidelines and
were used in a minority of regions. When criteria were
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grouped by triage step, frequency of use proceeded in
reverse order of the triage algorithm: step 4—special
considerations (50.7%), step 3—mechanism (33.1%),
step 2—anatomic (14.0%), and step 1—physiologic
(12.6%).

Figure 3 (A–D) details the interregion variation in
the use of individual triage criteria, separated by triage
step. Among the physiologic criteria (Fig. 3A), the
GCS criterion was used more commonly and consis-
tently between regions than SBP <90 mmHg or respi-
ratory rate criteria. Heart rate, RTS, and need for air-
way/ventilator support were used rarely by a small
number of regions. For anatomic criteria (Fig. 3B), pen-
etrating torso injury was most commonly used, par-
ticularly among patients in regions A and D. With
the exception of the skull fracture criterion use in one
region, all other anatomic criteria were rarely used.
There was substantial variation in the use of the mech-
anism criteria (Fig. 3C), particularly for motor vehi-
cle criteria (e.g., passenger space intrusion, pedestrian-
vs.-automobile collision, motorcycle crash at speed
>20 mph, ejection, high-speed automobile crash, and
rollover). Conversely, falls from a height >20 feet, ex-
trication time, death of another occupant, and steer-
ing wheel deformity were uncommonly used. For the
special considerations criteria (Fig. 3D), EMS provider
judgment was most frequently used among the ma-
jority of regions employing this criterion. The one re-
gion not using EMS provider judgment (region A)
had a high frequency of use of the energy criterion
(44%), whereas other regions used this criterion rarely
or never. The age criterion was also commonly used by
all regions, except in region A. Region D had the least
frequent of use of the EMS provider judgment crite-
rion, but the most frequent use of the age and medi-
cal/comorbidities criteria.

When the frequency of criteria use for each site (Fig.
3A–D) is compared with mechanism of injury and pa-

tient demographic data among trauma activations at
these sites (Appendix 2, available online), some of the
site variation in triage appears consistent with site-
specific incidence of certain injury mechanisms. For ex-
ample, the high percentage of motor vehicle criteria
used in site F is consistent with site F’s having the high-
est portion of motor vehicle crashes. There are similar
findings for penetrating injury criteria use in site A.
However, variations in the use of other triage criteria
(e.g., age, fall, and ejection criteria) do not directly cor-
respond to site-specific differences in the mechanism
of injury and patient demographics.

The number of criteria applied per patient, as sepa-
rated by triage step, is demonstrated in Figure 4. There
was a range of one to 21 criteria applied per patient,
with 27% of patients known to be trauma activations
having missing values for specific criteria. Forty-nine
percent of the patients met a single triage criterion and
24% of the patients met two or more triage criteria. The
majority of patients meeting anatomic, mechanism, or
special considerations criteria (i.e., steps 2, 3, and 4)
had triage criteria listed from a single step. In contrast,
almost 80% of patients meeting physiologic triage cri-
teria (step 1) also had triage criteria listed from another
step in the triage algorithm. Patients meeting special
considerations (step 4) criteria were least likely to also
meet criteria from another triage step.

DISCUSSION

In this study, we demonstrate substantial variation in
the use of individual field triage criteria and imple-
mentation of national trauma triage guidelines at the
field level across EMS and trauma systems. There were
a number of criteria still in use that had previously
been retired from the algorithm or had never been in-
cluded in the guidelines. There was also variable use
of the 2006 triage guidelines (the most recent guideline

←−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
FIGURE 1. Summary of changes to the Field Triage Decision Scheme (the national triage guidelines) over time and regions using each individual
criterion by the most recent year of data collection (2008). ∗Triage criteria from the most recent version of the guidelines (2011) are included
for completeness of comparison with previous versions of the decision scheme; however, the most recent year of data collection for this project
was 2008 (prior to the release of the 2011 guidelines). †The primary study sample includes data for the three years up to the year 2008, and this
column reflects the regions using the 2006 version of the guidelines as of that time. ‡Glasgow Coma Scale (GCS) score increased from <13 to

<14 in 1993. §2011 definition: includes “need for ventilatory support.” ¶Pediatric Trauma Score <9 was removed in 1999. ∗∗In combination with
other trauma. 1987 definition: >15% total body surface area (TBSA). 1990 definition: >10% TBSA or inhalational. 1993 definition: combination
trauma with burns. 1999 definition: added “major burns.” 2006 definition: moved from step 2 (anatomic) to step 4 (special Considerations), with
recommendation for direct transport to a burn facility if no other trauma. ††2006 guidelines included children who fell >10 feet or 2–3 times
the height of the child. ‡‡1987 definition: crash speed �V (change in velocity) >20 mph, 30-inch vehicle deformity, or rearward displacement
of the front axle. 1990 definition: initial speed >40 mph, �V >20 mph, auto deformity >20 inches. 2006 definition: removed vehicle exterior
deformation. 2011 definition: changed to “high risk” and removed speed criteria, reintroduced exterior deformation (18 inches). §§2011 defini-
tion: intrusion of >12 inches into the occupant site, or 18 inches into any site. ¶¶Changed from >20 mph to >5 mph in 1990, with the inclusion
of “pedestrian thrown or run over.” Speed of collision removed in 2006 and reintroduced (>20 mph) in 2011. ∗∗∗>20 mph or with separation
of rider and bike (separation removed in 2006). †††2011 definition: removed age <5 years and included statement “Should be triaged preferen-
tially to pediatric capable trauma centers.” Included comments for adults >55 years being at increased risk of injury/death. ‡‡‡1990 definition:
diabetics on insulin, cirrhosis, malignancy, obesity, or psychotics taking medication. 1993 definition: added immunosuppressed patients. 1999
definition: added immunosuppressed, removed malignancy. End-stage renal disease (ESRD) requiring dialysis added in 2006. In this sample,
there were no EMS agencies that subdivided these comorbidity categories, so they are presented as a group. ESRD = end-stage renal disease;
GCS = Glasgow Coma Scale score; RR = respiratory rate; SBP = systolic blood pressure.
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FIGURE 2. Overall use of triage criteria among trauma activations, by step (n = 46,414). The proportions were calculated by overall frequency of
use, including patients for whom more than one criterion was applied. “EMS discretion” = “EMS provider judgment.” ∗Criteria retired or never
included in the Field Triage Decision Scheme. CPR = cardiopulmonary resuscitation; EMS = emergency medical services; ext = extremity; fx =
fracture; GCS = Glasgow Coma Scale score; MVC = motor vehicle collision; RR = respiratory rate; RTS = Revised Trauma Score; SBP = systolic
blood pressure.

revision at the time of the study) at the patient level
within a two-year period. Although there are likely
multiple factors contributing to variation in the use of
triage criteria between regions, our findings suggest
that field triage is practiced and implemented differ-
ently between trauma systems.

There is a relatively large body of triage research
assessing the predictive value of different triage
criteria for identifying patients with serious injury (or
resource need), though there is little published work
on how triage criteria are actually used and translated
from national guidelines into practice. In our study,
there were notable differences overall and between re-
gions in the frequency of individual triage criteria use
at the patient level. “EMS provider judgment” was the
most common triage criterion cited by EMS personnel
across all regions, being used almost three times as
often as the next most commonly cited criterion, even
though one region (region A) did not use the criterion
at all. The use and independent predictive value of
EMS provider judgment in identifying patients with
serious injuries24 and the integral role of provider
judgment in out-of-hospital cognitive processing for
field triage25 have been previously detailed. Closer
evaluation of the one region not using the EMS
provider judgment criterion revealed that the same re-
gion had disproportionate use of the energy criterion.
This finding suggests that regardless of the trauma

system, EMS personnel encounter a substantive por-
tion of high-risk patients who may not meet standard
criteria (i.e., non–EMS provider judgment, non–energy
criteria). For other triage steps, the GCS and penetrat-
ing injury criteria were commonly used, though other
physiologic and anatomic criteria were infrequently
cited. Among the mechanism criteria, there was large
variation in use between regions, particularly among
vehicular factors. This finding suggests differences
between regions in mechanisms of injury, provider
practice patterns, or recurring use of specific criteria
based on provider familiarity and experience. Criteria
from steps 2, 3, and 4 were also more commonly used
in isolation (i.e., within the same step), whereas step
1 criteria were frequently combined with criteria from
other steps to identify high-risk patients.

While minor local modifications to field triage crite-
ria and some variation in use are expected based on
inherent differences in trauma populations and local
needs, our findings suggest more variation than would
be explained by such differences. There were four- to
fivefold differences in frequency of use for several cri-
teria between regions. Combined with nonguideline
criteria and the number of previously retired criteria
still in use, this variation suggests that triage is prac-
ticed differently in different systems, which may ex-
plain some of the variation in under- and overtriage
estimates between regions.20 In addition, because the
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FIGURE 3. Field triage criteria use in six regions, separated by triage steps 1 to 4 (n = 46,414). ∗Criteria retired or never included in the Field
Triage Decision Scheme. †Proportions were calculated by frequency of use at the region level using all trauma activations at a given region as
the denominator. “EMS Discretion” = “EMS provider judgment.” CPR = cardiopulmonary resuscitation; EMS = emergency medical services;
ext = extremity; fx = fracture; GCS = Glasgow Coma Scale score; MVC = motor vehicle collision; RR = respiratory rate; RTS = Revised Trauma
Score; SBP = systolic blood pressure.
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FIGURE 3. Continued
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FIGURE 4. Number of criteria used per patient, overall and separated by triage step (n = 46,414). ∗Twenty-seven percent of patients known to be
trauma activations by emergency medical services (EMS) providers did not have specific criteria listed (missing values). “Other criteria” include
triage criteria never included in the decision scheme and therefore not assigned to a specific triage step.

study sample was regional (Western United States)
and included established trauma systems, there may
be greater variation if studied on a national level and
including a wider range of trauma systems.

The Field Triage Decision Scheme represents one of
few national EMS practice guidelines implemented in
EMS systems throughout the United States. Previous
research has examined knowledge translation in EMS,
primarily with regard to delayed implementation of
the 2005 American Heart Association guidelines for
the management of out-of-hospital cardiac arrest15 and
roadblocks that led to the delays.26 Variation in state-
level uptake of new field triage guidelines has also
been evaluated.14 Our study was unique in evaluating
translation of the national field triage guidelines to the
patient level among multiple trauma systems, demon-
strating substantial variation in implementation of re-
vised guidelines. The uptake of national guidelines at
the EMS provider level is a complex, multifactorial
task that has unique challenges. Delays in guideline
use and implementation may occur at many points
along the knowledge translation pathway. In many
settings, such guideline changes must first be agreed
upon and implemented at state and regional levels
before implementation at the local EMS agency and

provider level. Agreeing to these changes may require
input from multiple stakeholders, policymakers, hos-
pitals (e.g., different trauma centers), and committees.
Once agreed upon, implementing revised guidelines
often requires changing multiple EMS agency triage
protocols and retraining field providers. After these
processes are complete, changing field provider prac-
tice patterns to actually use the updated triage pro-
tocols may add additional time until such revisions
are measureable at the patient level. Consistent with
the multitude of steps, our findings suggest that cur-
rent implementation processes for revisions in national
triage guidelines at the field level are slow and vari-
able, with opportunities for improvement in both dis-
semination and implementation.

EMS is not alone in facing the challenges of
knowledge translation. Studies have demonstrated
that this issue is widespread across many health
specialties.27–29 While there are many steps along the
knowledge translation pathway, the transition from
clinical guideline to clinical practice was the focal point
of our study. This final translational step can be fur-
ther broken down into adoption of principle, early
implementation, and persistence of implementation.30

We believe that trauma and EMS communities in the



Barnett et al. VARIATION IN TRAUMA TRIAGE 145

United States have adopted the principle of field triage
and have generally proceeded with early implementa-
tion. However, persistence of implementation (includ-
ing updates to the national guidelines) appears highly
variable between systems. An expert panel in 2007 ad-
dressed the issue of knowledge translation in EMS,
breaking it down into two critical components: “get-
ting the evidence straight” and “getting the evidence
used.”31 According to this paradigm, the evidence-
based, regular updates to the Field Triage Decision
Scheme fulfill the first component. Our study explored
the second component. The most recent version (2011)
of the Field Triage Decision Scheme3 offers another op-
portunity to study the translation of current trauma
triage knowledge into field practice, as well as assess-
ment of the barriers and facilitators to this translation.

LIMITATIONS AND FUTURE RESEARCH

Our study was limited to six regions in the Western
United States and therefore may not be generalizable
to all EMS systems. Each of the study regions has
a well-developed trauma system, which may have
introduced bias toward higher levels of guideline
implementation and compliance; the true magnitude
of variation may be much greater than presented
in this study. Also, the study used a retrospective
cohort study design, with the inherent limitations
of retrospective research. However, we did employ
several strategies to increase study rigor, including
population-based sampling, inclusion of the broad
group of injured patients served by EMS, multiple
EMS agencies, and triangulation of data to maximize
capture of triage criteria.

While we demonstrate variation in the use of indi-
vidual triage criteria between regions, our data did not
allow us to directly assess whether such variation was
due to inherent differences in patient populations ver-
sus variation in application of the criteria. Comparison
of our triage criteria findings to mechanism of injury
and demographic data in the sample suggest that dif-
ferences in trauma populations do not completely ex-
plain the variation, and that the same type of patient
may have different criteria applied by field providers
in different trauma systems. However, this question
will require further investigation.

Finally, it was not possible to evaluate whether dif-
ferences in local use of triage criteria resulted in bet-
ter or worse outcomes for injured patients. Many
other factors affect the ability to concentrate seri-
ously injured patients in major trauma centers, includ-
ing patient preference, geography, hospital proximity,
provider experience, local protocols, resource avail-
ability, and ambulance diversion patterns. Our find-
ings suggest that not all EMS and trauma systems
employ field triage similarly, resulting in the poten-
tial for nonuniformity in determining which patients

are transported to major trauma centers. It is plausible
that trauma systems not yet optimized in the ability to
concentrate seriously injured patients in major trauma
centers could have worse patient outcomes compared
with systems that have optimized practices, though
our study was not designed to test this hypothesis.

CONCLUSION

Field-level use of individual trauma triage criteria
is highly variable between regions, with substantive
differences in the uptake and retention of criteria
from revisions to the national Field Triage Decision
Scheme. In five of the six regions studied, uptake of
the new triage guidelines had not occurred at the field
level within two years after dissemination. Despite
broad, collaborative, national efforts to periodically
update national triage guidelines, translation of these
guidelines at the field level appears generally slow
and inconsistent. Our findings suggest that there are
opportunities for improvement in dissemination, im-
plementation, and translation of national field triage
guidelines into practice.
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APPENDIX 1.
2011 Field Triage Decision Scheme. From: Sasser SM, Hunt RC, Faul M, et al. Guidelines for field triage of injured
patients: recommendations of the National Expert Panel on Field Triage, 2011. MMWR. 2012;61:1–20. EMS = emer-
gency medical services; SBP = systolic blood pressure.
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APPENDIX 2.
Mechanism of Injury and Patient Age for Trauma Activations, by Region (n = 46,414)

Region

A B C D∗ E F

Mechanism:
Gunshot 6.5% 1.1% 1.7% — 3.1% 2.3%
Stabbing 9.5% 5.3% 3.3% — 4.6% 4.5%
Burn 1.2% 0.3% 0.2% — 1.9% 0.3%
Assault/rape 18.5% 0.5% 6.5% — 6.1% 3.7%
Fall 22.5% 31.3% 23.4% — 44.1% 9.9%
Motor vehicle 33.8% 43.5% 42.3% — 21.1% 56.6%
Bicycle 0 1.3% 4.3% — 3.1% 7.0%
Pedestrian 6.8% 0.6% 5.9% — 5.6% 9.1%
Other 1.2% 16.0% 12.5% — 10.6% 6.8%
Patient age:
Age—median (IQR), yr 34 (23–49) 37 (22–55) 38 (22–58) 37 (26–55) 46 (27–67) 30 (20–48)

∗Region D did not have mechanism of injury data available beyond those captured in the triage criteria.
IQR = interquartile range.


