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Abstract

Srisuda Siera Gollan
A Mixed Methods Examination of Pre-Hospital Trauma Triage Decision Making
(Under the direction of Dr. Elizabeth G. NeSmith)

The objective of pre-hospital trauma care is ensuring that the most severely
injured persons are transported to the facility best suited to meet their complex needs
(Fitzharris, Stevenson, Middleton, & Sinclair, 2011; Hoff, Tinkoff, Lucke, & Lehr, 1992;
Leach et al., 2008; Sasser et al., 2012). To support pre-hospital decision making
regarding trauma triage destination determinations, the Guidelines for Field Triage of
Injured Patients decision scheme (FTDS) was developed as an algorithmic decision tool
(Sasser et al., 2012).
The purpose of this study was to examine pre-hospital trauma triage transport
decision making by EMS providers from multiple perspectives. This study used a
concurrent mixed methods triangulation design (QUAL+QUANT). Mixed methods
included: (1) Grounded theory methodology to describe a model of decision making
used by EMS providers to make trauma triage determinations and (2) quantitative
analysis of secondary data to determine how the FTDS criteria are utilized by EMS
providers. The FTDS criteria were also examined relative to trauma outcomes: level of
trauma team activation (TTA), patient disposition when leaving the emergency
department (ED), and the injury severity score (ISS).
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A model of Interpreting Trauma into Action was elucidated to describe the
processes used by EMS providers. Pre-hospital providers based their trauma transport
decisions on the perceived patient level of injury severity. The FTDS criteria were not
explicitly used in this study region, but were interwoven into practice through employer
policies and other training. The convergence of these findings indicated congruence
between the model and trauma outcomes. The quantitative data indicated relationships
(p<.05) between 12 of the 29 FTDS criteria and trauma outcomes. Both sources of
evidence supported the relationships between the model of Interpreting Trauma into
Action, the FTDS criteria, and specific trauma outcomes.

Keywords: TRAUMA TRIAGE, PRE-HOSPITAL, EMS PROVIDERS, TRAUMA
CENTER, TRAUMA TEAM ACTIVATION, FIELD TRIAGE DECISION SCHEME,
TRIAGE CRITERIA
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CHAPTER 1
INTRODUCTION
Unintentional injury continues to be the leading cause of death for persons aged
1 to 44 years in the United States (Centers for Disease Control and Prevention [CDC],
2015). These statistics have been well documented in the trauma and injury literature for
over a decade, and continue to be of great concern (Baez, Lane, & Sorondo, 2003;
Health Resources Services Administration [HRSA], 2006; Sasser et al., 2012; US
Burden of Disease Collaborators, 2013).
The provision of trauma care for severely injured persons is an essential and
evolving part of the United States’ (US) health care system. Each state is charged with
establishing and maintaining its own trauma care system, as directed by federal
legislation (Mullins, 1999). Although federal regulations exist, each state has the
flexibility to create trauma care systems that reflect the needs of its communities.
Statewide trauma systems are a collaborative effort among governmental agencies,
medical providers, and community groups. According to the Health Resources and
Services Administration (HRSA) (2006), the objectives of trauma care systems include
decreasing the incidence and severity of trauma; ensuring access, the prevention of
unnecessary deaths and disabilities, and efficiency while containing costs; ensuring the
quality of care; and ensuring facilities have adequate resources.
The trauma care system is conceptualized as four distinct phases of care along
the trauma care continuum. The continuum consists of pre-injury, pre-hospital, in-patient
trauma care, and post-acute care phases (American College of Surgeons Committee on
Trauma [ACSCOT], 2014). The pre-injury phase aims to prevent injury from occurring
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and to minimize injury (HRSA, 2006). Primary prevention of injury includes community
education, promoting safe behavior, and supporting programs and policies that have an
impact on injury prevention. Secondary prevention of injury occurs at the time of injury
and includes the use of seat belts and helmets. The goal of secondary prevention is to
reduce the severity of the injury at the time of occurrence (HRSA, 2006). The prehospital and in-patient trauma care phases are considered tertiary prevention. At this
point, the patient has been injured and requires care to moderate the effects of that
injury. The pre-hospital phase of care includes the activation of the emergency
response system and all health care that the injured person receives up to the point of
transfer to an acute care facility for definitive trauma care.
Figure 1. Phases of a pre-planned trauma care continuum

Figure 1. From “Model Trauma System Planning and Evaluation,” by U.S. Department of Health
and Human Services, Health Resources and Services Administration, 2006
(https://www.hsdl.org/?abstract&did=463554). In the public domain.
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The pre-hospital phase of care is the primary responsibility of emergency medical
service (EMS) providers, and may include a combination of first responders, emergency
medical technicians, and paramedics. The in-patient care phase begins upon transfer
from EMS services to hospital-based care. This phase ends with discharge from the
acute care hospital. The post-acute phase of trauma care is the subsequent care after
discharge from a hospital, and focuses on rehabilitative aspects of care. All phases of
the trauma care system comprise a network of providers that collaborates to ensure
seamless transitions and the care of trauma victims (HRSA, 2006).
Within trauma systems, hospitals may be designated as trauma centers that
have various levels of resources. The designation specifications are outlined in the
American College of Surgeons Committee on Trauma (ACSCOT) publication,
Resources for the optimal care of the injured patient (2014). The designation system
ranges from being a highly-resourced facility, Level 1, to a less resourced facility, Level
4. Level 1 facilities are expected to be regional resource centers with advanced
facilities, to admit and manage at least 1200 trauma patients yearly, and to maintain a
wide variety of specialist medical staff available to respond (ACSCOT, 2014). This
response also includes having a trauma resuscitation team that is activated upon
notification of incoming trauma patients. By contrast, a Level 4 facility is often located in
a rural area and has a limited number of medical specialists. Level 4 centers are often
used for patient stabilization with subsequent transfer to a higher level of care.
In order to support EMS providers when making decisions regarding trauma
triage destinations, the ACSCOT developed guidelines to assist in the decision-making
process. This document, Guidelines for Field Triage of Injured Patients, referred to as
the field triage decision scheme (FTDS), has been the primary guidance given to EMS
providers in the US since the first version was released in 1986 (Sasser et al., 2012).
The FTDS is an algorithmic decision making tool to assist EMS providers to make critical
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determinations in the evaluation and transport of trauma victims (see Appendix A). The
FTDS is categorized according to a four-step process focusing on physiologic, anatomic,
mechanistic, and special considerations criteria. Each category is further defined
according to specific criteria. In isolation, the decision scheme criteria have variable
sensitivity and specificity to predict trauma centers’ needs, although criteria within the
physiologic category are considered the most sensitive (Eastern Association for the
Surgery of Trauma [EAST], 2010; Newgard et al., 2010; Henry et al., 1996; Esposito,
Offner, Jurkovich, Griffith, & Maier, 1995). Although not all of the criteria within each
category are fully supported by strong evidence, studies have shown that, together,
these criteria increase the probability of identifying seriously injured persons who would
benefit most from specialized trauma care (ACSCOT, 2014; EAST, 2010). The FTDS is
revised periodically, based on current evidence and continuing knowledge in the field of
trauma care. Recent revisions have been a collaborative effort by the National Expert
Panel on Field Triage, ACSCOT, CDC, and the National Highway Traffic Safety
Administration (Faul et al., 2012; Sasser et al., 2012).
Problem Statement
In the pre-hospital phase, EMS providers are the gatekeepers of the trauma care
system (Cone et al., 2010). The primary goal within the pre-hospital phase of the trauma
care system is accurate injury assessment and rapid transport to the most appropriately
resourced facility (ACSCOT, 2014). DiDomenico, Pietzsch, and Pate-Cornell (2008, p.
2266) summarized the role of pre-hospital triage succinctly as the “attempt to
differentiate critically injured patients from those with minor injuries, and to transport the
critically injured to designated trauma centers that have the personnel and facilities to
best care for the patient.” The triage transport decisions made by EMS providers have a
ripple effect on subsequent resource use and ultimately on patient outcomes
(DiDomenico, Pietzsch, & Pate-Cornell, 2008).
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Although the appropriate care of patients is the primary focus in health care, the
efficient provision of these services remains essential. The provision of specialized
trauma services is costly and resource intensive (MacKenzie et al., 2007; Faul et al.,
2012; Glance, Dick, Osler, Meredith, & Mukamel, 2010). For example, the activation of
the trauma resuscitation team, also known as a trauma team activation (TTA), in
response to the incoming, severely injured patient, results in a diversion of personnel
and resources from other patients and tasks (Leach, Swor, Jackson, Fringer, & Bonfiglio,
2008).
In order to maximize outcomes and resources, patient needs should be matched
to the facility that can meet those needs most appropriately through a triage process
(Mulholland, Gabbe, & Cameron, 2005; Sasser et al., 2012). The accuracy of triage
determinations made in the pre-hospital phase of care has a significant effect on patient
outcomes and resource allocation. Triage inaccuracy results in both over and undertriage of injured patients. Over-triage is the transport of a patient with non-serious
injuries to a higher level of care than is necessary for evaluation and treatment
(ACSCOT, 2014). Under-triage is the transport of a seriously injured patient to a nontrauma facility lacking the resources to evaluate and manage the specific type and
severity of the injury (ACSCOT, 2014). While under-triage has dire consequences for
individual patients, over-triage has negative resource and financial implications for
trauma centers and systems (Hoff, Tinkoff, Lucke, & Lehr, 1992; MacKenzie et el.,
2010). Over-triage rates as high as 50% are acceptable in order to minimize undertriage rates (Sasser et al., 2012). MacKenzie et al. (2010) showed that the value of the
cost per year of life gained by the provision of trauma care is maximized when injury
severity is commensurate with level of care needed. The authors indicated that triaging
a less severely injured person to a maximum resourced facility (over-triage) increases
the cost of year of life savings. They concluded that the appropriate triage of injured
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persons to the correct resource facility would decrease the overall system cost and
improve efficiency.
Purpose
The purpose of this study was to examine pre-hospital trauma triage transport
decision making by EMS providers from multiple perspectives. The process of EMS
decision making was examined in order to describe a model of trauma triage transport
decisions from the perspective of EMS providers as they determine the severity and the
resource needs of the injured person. Existing data were also examined to determine
how the FTDS criteria are utilized by EMS providers through both written documentation
and verbal communication. The utilization of the FTDS criteria were then examined in
relation to commonly used trauma outcomes. The study findings may provide valuable
information for trauma leaders to understand the status of FTDS criteria utilization and
communication within this region. The findings may also provide insight regarding
variability and process inconsistencies.
Research Questions
1. What is the process by which EMS providers in this trauma region use to make
trauma triage destination decisions?
2. Do EMS providers in this trauma region use the FTDS criteria to make trauma triage
transportation decisions?
3. What is the relationship between the FTDS criteria used by EMS providers and
trauma outcomes in this trauma region?
Specific Aims
1. Describe a model of decision making used by EMS providers to make in-field trauma
triage determinations.
2. Examine EMS providers’ trauma transport decision making through the use of and
agreement with the FTDS criteria.
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2.1 To determine which FTDS criteria are documented by EMS.
2.2 To determine which FTDS criteria are reported verbally by EMS.
2.3 To determine if the documented FTDS criteria are in agreement with the verbal
reports of the communicated FTDS criteria.
2.4 To determine the relationship between the documented FTDS criteria and the
level of Trauma Team Activation (Level 1, Level 2, or Level 3).
2.5 To determine the relationship between the verbally reported FTDS criteria and
the level of Trauma Team Activation (Level 1, Level 2, or Level 3).
2.6 To determine if the documented and verbal FTDS criteria are associated with
patients’ emergency department (ED) disposition and the Injury Severity Score
(ISS).
Theoretical Framework
Decisions made by EMS providers have a ripple effect on subsequent actions
within the continuum of trauma care. Although incremental changes in performance may
be made at the individual provider level, improvements at the system level will have
more significant impact on the provision and implementation of services. Donabedian’s
Structure-Process-Outcome (SPO) framework was used to guide the development and
conceptualization of this study. The SPO framework has influenced health care delivery
for over four decades and continues to be the dominant paradigm for evaluating quality
and systems of care (Mitchell, Ferketich, Jennings, & AAN Expert Panel, 1998; Moore et
al., 2013a; Best & Neuhauser, 2004). This framework was originally proposed as a
method to assess the quality of care between a provider and a patient (Donabedian,
2005/1966). According to Donabedian (1988), the purpose of assessing quality of care
is to identify deficiencies and then correct them.
The Institute of Medicine (2001, p. 21) defines quality as "the degree to which
health services for individuals and populations increase the likelihood of desired health
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outcomes and are consistent with current professional knowledge." In order to ensure
the quality of the health care provided, that care must be measured and evaluated.
Measurement conducted within the health care domain is typically conceptualized within
Donabedian’s SPO framework (Moore et al., 2013a). The SPO framework does not
measure quality directly, but outlines approaches to the acquisition of information to
indicate the presence or absence of the attributes that constitute or define quality
(Donabedian, 1980). The concept of structure-process-outcome has been applied as an
approach to evaluate all aspects of health care delivery. The framework posits that
having the correct structures in place influences the provision of correct processes,
which then increases the probability of having the most desirable “best” outcomes for
patients (Donabedian, 2003). Concepts from Donabedian’s SPO framework will be
briefly reviewed in the following section. Figure 2 illustrates Donabedian’s framework
with the corresponding conceptual definitions used for this study.

Figure 2. SPO Framework with study conceptualizations. p = probability. Adapted from An
introduction to quality assurance in health care (p. 47), by A. Donabedian, 2003, New York, NY:
Oxford University Press. Copyright 2003 by Oxford University Press. Adapted with permission.

Structure
Donabedian (1980, p. 81) defined structure as a “relatively stable characteristics
of the providers of care, of the tools and resources they have at their disposal, and of the
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physical and organizational settings in which they work”. Structure may be further
defined as the environment of care or the contextual factors that affect care delivery.
According to this definition, structure includes the human, organizational and physical
resources available within a care delivery system. Human resources include provider
characteristics, qualification and training, volume, and distribution of the professional and
support staff (Donabedian, 1980). Physical resources may include buildings, diagnostic
and therapeutic equipment, additional support services, access to experts, and
community coordination. The organizational structure may include the type of facility,
how departments are organized, mission and philosophy, payment and insurance
mechanisms, as well as operational and financial policies.
Consideration of structure is especially relevant during the program’s design
phase and is typically stable once established. Given the stability of the structure,
Donabedian (1980) suggested that, instead of being monitored constantly, structures
should be reevaluated periodically to ensure that the design continues to meet the needs
as health care evolves. According to the SPO framework, good structure ensures the
adequacy of resources and increases the probability of ensuring good processes
(Donabedian, 1980). Structural factors have been shown to have a greater influence on
process, but the relationship to outcomes has not been well established. Donabedian
(2003) noted that structural factors have an effect on how people will behave within a
given context.
For this study, structure is conceptualized as the required use of the FTDS
algorithm. Although there are various triage tools to determine trauma center need and
to guide EMS providers when making destination determinations, this study focused on
the FTDS as it is the most frequently used tool in the US (Sasser et al., 2012: ACSCOT,
2014). In addition, the FTDS algorithm has been adopted for use in this state and
trauma region as the standard of practice to triage injured patients. As Donabedian
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(2003) pointed out, structure may also include the tools and operational policies used in
a setting, as well as the contextual factors that influence care delivery. The requirement
to use the FTDS has been a constant structural factor since its adoption by the state.
Furthermore, the FTDS is also revised periodically, as suggested for structural
measures. It may be assumed that the presence of a required triage guide has an effect
on the behaviors of the EMS providers (Donabedian, 2003).
Process
Donabedian (1980, p. 79) defined a process as a “set of activities that go on
within and between practitioners and patients.” Specifically, process measures examine
how care is actually delivered. The process of health care is meant to achieve specific
objectives, including health promotion, the maintenance of health status, and the
restoration of health (Donabedian, 1980). The monitoring of clinical processes and
performance allows for comparison against the accepted and expected norms. As
opposed to structural measures, process measures have been more directly associated
with influencing outcomes. Process measures encompass many aspects of decisions,
including the application of clinical algorithms, waiting times, handoff communication,
procedures, interventions, and even patient transport (Polit & Beck, 2008; Lawson &
Yazdany, 2012). Process specifically addresses how and why things are done.
In this study, the concept of process consists of the decision choices that EMS
providers make within the structure of the FTDS. Each provider determines which FTDS
criteria are met via an in-field assessment; in other words, the application of the criteria.
The selection of FTDS criteria through written and verbal evidence provides quantifiable
data regarding the decision-making process.
Outcome
Donabedian (1980, p. 82) defined outcomes as a “change in a patient’s current
and future health status that can be attributed to antecedent health care.” The most
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commonly measured outcomes are referred to as the “5Ds”: death, disease, disability,
discomfort, and dissatisfaction (Lohr, 1988; Mitchell et al., 1998). Outcomes may be
considered the end product of an episode of care or even multiple end points within the
same episode (Donabedian, 1980). To illustrate the point further, there is an expected
result for every action taken. This expected result is considered the end point or
outcome of the previous action. Outcomes may be more immediate, such as the
provision of pain medication and relief from pain, which may also be considered task
specific. Outcomes may also be related to an entire episode of care, such as from
admission to discharge from a hospital. The challenge in outcome measurement is the
difficulty of direct attribution to antecedent care. In order to evaluate the outcome of care
accurately, an existing relationship between the antecedent processes and the outcome
must first be established (Donabedian, 2003). Unlike clinical trials, a system’s outcome
measures are evaluated in a dynamic environment that cannot be controlled for each
potentially confounding variable. Numerous factors may directly and indirectly influence
outcomes. However, Donabedian (2003) cautioned against excessive reliance on
outcome measures alone as a means of ensuring quality of care due to the inherent
difficulties in attribution.
For this study, the concept of outcomes will be measured through an examination
of trauma team activation, patient disposition when leaving the emergency department,
and the injury severity score. The ACSCOT (2014, p. 24) highlighted the goal of the
“direct linkage of triage criteria, destination protocols, and trauma team activation.” The
research questions were conceptualized using Donabedian’s Structure Process
Outcomes framework.
Significance
The objective of pre-hospital trauma care is ensuring that the most severely
injured persons are transported to the facility best suited to meet their complex needs
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(Fitzharris, Stevenson, Middleton, & Sinclair, 2011; Hoff et al., 1992; Leach et al., 2008;
Sasser et al., 2012). Although an over-triage rate of 50% is generally not ideal, it is not
uncommon in trauma systems (ACSCOT, 2014). Increased attention has been focused
on many aspects of the pre-hospital setting, including accuracy, yet the decision-making
processes that EMS providers use to make trauma triage decisions remains poorly
understood. Furthermore, the utilization of FTDS criteria by EMS providers to make
trauma destination decisions remains unclear. Until more is understood about EMS
providers’ decision making processes, including the application of the FTDS criteria,
opportunities for improved triage accuracy and trauma system efficiency cannot be
realized.
The ongoing assessment, management, and improvement of health care delivery
systems, including the trauma system, requires an interdisciplinary, collaborative effort
among health care personnel. Although this study does not directly examine nursing
personnel, the new knowledge discovered in this research has an impact on the nursing
process and nursing practice. Nursing is in a unique position to facilitate understanding
of this aspect of the trauma system of care through various roles. The role of registered
nurses is critical in the trauma system, not only as direct care providers but also as
managers and overseers of the overall trauma program. Each trauma system is
required to have a Trauma Program Manager (TPM), previously titled Trauma Nurse
Coordinator (Griffith, 2001; Koestner, Walters, & DeBoer, 2016). According to ACSCOT
(2006; 2011) the TPM manager, usually a registered nurse, oversees the daily aspects
of performance and process improvement activities, organization of services, and
coordination of services within the trauma system to facilitate a multidisciplinary
approach to care of patients. Therefore, to improve patient care and ensure optimal
processes, nurses, through various roles, are charged with understanding and
examining all aspects of the trauma system to identify deficiencies and make
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suggestions for improvement. A first step in improving care includes a closer
examination of how that care is delivered. Gerdtz and Bucknall (1999, p. 56) succinctly
summarize that “an accurate description of practice must underpin future research that
asks how and why we do the things that we do.”
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CHAPTER 2
REVIEW OF LITERATURE
The review of the literature conducted used an integrative approach. According
to Whittemore and Knafl (2005, p. 547), an integrative approach allows for “inclusion of
diverse methodologies” and is especially valuable to present multiple perspectives on
the phenomenon of interest. This integrative review will appraise what is known
regarding EMS pre-hospital trauma triage decision making with a specific focus on
adherence to the FTDS criteria, the actual in-field decision making process, pre-alert
communication of FTDS criteria, outcomes relating to FTDS criteria, and the use of
Donabedian’s SPO framework within trauma systems.
Search Strategy
An integrative review of the literature was conducted using published literature
from 1987 through to 2016. Databases searched included MEDLINE, the Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Google Scholar, and the
Cochrane Database of Systematic Reviews. All searches were further limited to those in
the English language and involving adult humans. Essential concepts underlying all of
the literature searches required pre-hospital providers, in-field trauma triage, and the use
of the FTDS. Keywords and medical subject headings included various combinations of
trauma, triage, pre-hospital, paramedic, emergency medical services, EMS, ambulance,
trauma triage decision, decision making, clinical decision making, trauma outcomes,
adherence, compliance, communication, hand off, triage guidelines, triage criteria,
decision scheme, field triage, protocol, and trauma center. Search strategies and key
word combinations were modified based on the database used and in an attempt to
make the results more specific. To be included in this review, original research studies
had to focus on the pre-hospital care setting, EMS providers (emergency medical
technicians, paramedics, ambulance nurses), and examining the trauma triage FTDS
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criteria. In addition, studies had to focus on the use of the FTDS guidelines and not any
other triage tool. Studies focusing on helicopter or air transport, inter-facility transport,
mass casualty triage, or battlefield/ military triage were excluded. Studies focused on air
or inter-facility transport were excluded because the initial triage decisions have typically
already been made by the pre-hospital ground personnel upon initial contact, assuming
the air transport is secondary. Mass casualty and battlefield studies were also excluded
because the triaging methods and resource allocations are distinctly dissimilar. The
FTDS is not intended as guidance for mass casualty situations (ACSCOT, 2014).
Studies with a primary focus on pediatric or geriatric populations or guidelines were also
excluded as there may be other, distinct factors affecting decision making processes for
these populations.
Search Results
The databases searched produced a combination of 2,636 studies for review.
After the removal of duplicates, 1,588 citations remained eligible for review. The titles
were reviewed for obvious exclusion criteria, resulting in the removal of 897 studies.
Further abstract reviews resulted in 35 eligible studies. Reference lists were hand
searched for other relevant articles, which produced six additional eligible studies. Of
the 43 full text reviews, 22 studies were excluded due to relevance. A total of 21 studies
were included in this review.
Adherence to the FTDS criteria
Clinical protocols, guidelines, and algorithms represent the best practice based
on current evidence (Gaddis, Greenwald, & Huckson, 2007). The FTDS is based on
current evidence and, when evidence is lacking, on expert consensus (Sasser et al.,
2012; Cone et al., 2010). However, general medical literature shows that adherence to
clinical guidelines remains relatively poor (Shafi et al., 2014; Ebben et al., 2013;
McGlynn et al., 2003). Although some may continue to value independent clinical
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decision making as more responsive, the literature that supports the benefits of
predictive rules is increasing (Grove, Zald, Lebow, Snitz, & Nelson, 2000).
Many regions have adopted the FTDS (either partially or in full) as a tool to assist
triage (Mackersie, 2006; Cone et al., 2010; Sasser et al., 2012; Newgard et al., 2013;
Fitzharris et al., 2011). Although trauma triage criteria may vary by region, most trauma
centers follow a combination of physiologic, anatomic, and mechanistic criteria
(O’Connor, 2006; Cox et al., 2012). This search required an evaluation of the triage
criteria as a whole to include the first three steps: physiologic, anatomic, and
mechanistic criteria. The adherence to step four of the criteria, special considerations,
was not a required component of this evaluation of compliance. Studies selected used
the FTDS, either in full or slightly modified form, and focused on the assessment of
adherence to FTDS criteria as their primary or secondary aim.
One of the first studies to evaluate all of the FTDS criteria used 1995 data from
statewide, pre-hospital ambulances (n=32,950 transports) to determine the level of
compliance with FTDS criteria (Ma, MacKenzie, Alcorta, & Kelen, 1999). Ma,
MacKenzie, Alcorta, and Kelen (1999) determined that variability in compliance was
dependent upon multiple factors, including the criterion itself. Compliance was
measured as those trauma patients who met at least one FTDS criterion and were
transported to a trauma center. Among patients aged up to 55 years, the injury/
anatomic criteria had the highest compliance rate (86%), followed by mechanism
(45.8%), and finally, physiologic criteria (34%). Additional analyses were conducted
based on age cohorts (15-54, 55-74, and 75+ years). The authors determined lower
compliance with FTDS criteria and a decreased likelihood of transport to a trauma center
as the patient’s age increased.
According to Fitzharris, Stevenson, Middleton, and Sinclair (2011), of the eligible
population (n= 9,344), only 74% were transported to a designated trauma center, thus
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indicating that 26% of the patients who met at least one FTDS criteria were incorrectly
transported to a non-trauma center. Adherence to the FTDS was improved if the patient
met criteria in every category (85.4%). Among those meeting only one criterion,
adherence was highest for an obstructed airway (100%), penetrating injury (81.6%), limb
injury (82%), and entrapped patient (91.3%). It is noteworthy that among those meeting
only a single criterion, the physiologic criteria had generally lower adherence rates
(63.5%) in this study.
Gage, Traven, Rivara, Jurkovich, and Arabi (2012) conducted a five-year
retrospective review that examined trauma registry records (n=41,751), and then
matched those records with EMS records, resulting in 12,106 patients who met FTDS
criteria. They concluded that EMS providers appropriately triaged injured patients to
trauma centers if they met the first three steps of the FTDS (physiologic, anatomic,
mechanism). Patients’ odds of direct transport to a trauma center increased if they had
a decreased Glasgow Coma Scale score, penetrating injury, or high ISS. However,
EMS consistently under-triaged the elderly to non-trauma centers. Older age was often
associated with not being transferred to a trauma center.
The study by Cox et al. (2011) assessed adherence to the FTDS, but also
examined the over- and under-triage rates for transported injured patients. The
categorization of over- and under-triage is often used to evaluate the ability of the FTDS
criteria to differentiate between levels of trauma severity and trauma centers’ needs, and
will be further addressed in the evaluation section of this review. Cox et al. (2011)
determined that adherence varied considerably among criteria. Mechanism of injury
alone was the least indicative of major trauma for either group (confirmed trauma 2%;
potential trauma 1.7%). Results indicated that fewer than 10% of patients meeting
FTDS criteria were confirmed as major trauma at the time of discharge. Given this
finding, the authors expected to see an extreme over-triage rate of close to 90%.
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However, the actual over-triage rate of approximately 25% was within an acceptable
range of 25-50% over-triage according to ACSCOT’s recommendations. The authors
concluded that a significant degree of discretion is being utilized in destination decision
making without proper adherence to the FTDS.
Although each study used varying methods, there were several consistencies.
All of the studies defined compliance as the transport of an injured patient to a trauma
center that met at least one FTDS criterion (Ma et al., 1999; Cox et al., 2011; Fitzharris
et al., 2011; Gage, Traven, Rivara, Jurkovich, & Arabi, 2012). According to Jurkovich
(2011), this definition of compliance is the most basic, yet most reflective definition, as
the purpose of the FTDS is to assist EMS providers to determine the destination of the
patient. In addition, each study used a retrospective secondary data analysis design
with large population numbers. Secondary data is frequently used in outcomes
research, but there are disadvantages to using pre-collected data, such as deficiencies
in sampling, unclear definitions of variables, lack of congruency between the original
data collection and current analysis, and missing data (Polit & Beck, 2008; Doolan &
Froelicher, 2009).
All studies reported variation in the application and interpretation of the criteria.
Poor adherence to the physiologic criteria was confirmed by both Ma et al. (1999) and by
Fitzharris et al. (2011). This finding is particularly relevant, as many studies examining
individual FTDS criteria have determined that the physiologic criteria are often the most
predictive of severe injury (EAST, 2010; Newgard et al., 2010, Henry et al., 1996;
Esposito, Offner, Jurkovich, Griffith, & Maier, 1995). Ma et al. (1999) and Gage et al.
(2012) determined decreased compliance with increased age, which is consistent with
other literature focusing on the impact of age. Furthermore, Cox et al. (2011) provided
some insights into the effect of increased use of discretion by EMS providers,
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highlighting that this increased use of discretion limits accurate evaluation of the FTDS
algorithm to detect injury severity.
Trauma Triage Decision-Making Process
An essential component of examining care delivery is to understand the order in
which things occur (Donabedian, 1980). The initial search strategy focused on studies
that described the actual procedural steps when making in-field trauma triage decisions
by pre-hospital providers. However, this resulted in only two eligible studies. The
search was expanded to include non-system factors affecting in-field decision making.
The expanded criteria produced two additional studies that did not attempt to describe
actual processes.
Two studies were identified that specifically examined the actual process that
EMS providers used to make a decision regarding trauma triage destinations. Newgard
et al. (2011a) conducted a mixed methods study to examine specific pre-hospital
decision making within trauma triage. The quantitative secondary data analysis
indicated that activated trauma patients (n=9,637) were transported appropriately to a
trauma center 92.4% of the time in their region. Among those patients who had trauma
activation, the most frequently cited FTDS criterion was provider judgment (individual
discretion), both in combination with other criteria (36%) and as the sole criterion (23%).
Based on field observations and interviews (n=35), Newgard et al. (2011a) then
constructed a model of pre-hospital decision making. Their model depicted a non-linear
process that did not necessarily follow the FTDS algorithm. The model indicated that
“gut feeling” was highly influenced by the mechanism of injury and other visual cues.
Newgard et al. (2011a) highlighted that decisions were often made even before physical
contact occurred between the patient and the EMS provider. Qualitative analysis
indicated that gut feelings, individual provider experience, patient preference, and an
over-triage culture within the EMS system were factors in the decision-making process
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(Newgard et al., 2011a). Gut feeling was then often substantiated by the FTDS criteria.
The participants emphasized the importance of caution when making in-field decisions
and, when unsure, would transport the patient to a trauma center. The authors
concluded that incremental changes to the FTDS may have a negligible impact on prehospital decision making.
Jones et al. (2015) conducted a two-stage qualitative content analysis aimed to
describe a model of the decision-making process used by EMS providers with specific
focus on how patients are evaluated, how the FTDS criteria are interpreted, and how a
hospital destination was selected. The two phases of focus groups (exploratory and
confirmatory) were conducted with 50 EMS participants. The model presented 4
domains: initial assessment, speed versus accuracy, usability, consideration of patient
and system level factors. The authors determined that the EMS decision-making
process is not linear and participants stated that trauma triage decision making is
complex. Participants stated that the FTDS criteria did not capture their process and the
criteria are not as applicable in the field setting, thus diminishing the value of the
guidance. Consistent with the findings of Newgard et al (2011a), Jones et al. (2015)
acknowledge that the decision-making process used by EMS providers is not linear and
does not follow the FTDS algorithm. The findings from both studies also includes value
placed on provider experience and gut feeling.
When examining factors that influenced decision making in the field, Wyatt
(2003) and Gunnarsson and Stromberg (2009) determined similar themes to that of
Newgard et al. (2011a) and Jones et al (2015). Although these two studies did not focus
specifically on trauma triage, they also acknowledged the role of gut feeling or intuition,
the value of experience over algorithms, and the needs of the patient in in-field decision
making. Wyatt (2003) conducted an ethnographic case study to examine the source of
tacit knowledge used by paramedics when making judgments in the field (n=3). Tacit
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knowledge was likened to terms such as “sixth sense,” intuition and gut feeling.
Participants indicated that algorithms were more strictly adhered to by novices but, with
experience, the use of algorithms became less rigid. Among the 14 ambulance nurses
interviewed by Gunnarsson and Stromberg (2009), the role of knowledge (both
educational and experiential), was emphasized as a key element of decision making.
The informants confirmed the importance of experience and a reliance on instinct to
manage situations and to guide decisions. These nurses placed value on their own
nursing backgrounds and the ability to recognize situations. Other factors included the
specific incident, patient preferences, and the complexity of the incident.
Although several factors influencing decision making were identified, all studies
acknowledged the impact of provider experience and gut feeling/ intuition when making
decisions in the field (Gunnarsson & Stromberg, 2009; Jones et al., 2015; Newgard et
al., 2011a; Wyatt, 2003). A more experienced provider is less likely to follow algorithms.
The studies indicate that, as providers accrue experience, they increasingly rely upon
past situations to assist in making decisions. Specifically, participants indicated that
algorithms were more strictly adhered to by novices (Newgard et al., 2011a; Wyatt,
2003). Gut feeling was often directly related to the level of experience, reliance on past
experiences, and pattern recognition (Newgard et al., 2011a; Wyatt, 2003). The role of
experience and subsequent pattern recognition supports the notion that, when complete
information is lacking, “an expected picture of the event is created” (Gunnarsson &
Stromberg, 2009, p. 87). The two models of decision-making provided by Newgard et al.
(2011a) and Jones et al. (2015) determined that the process used by EMS providers are
not linear, as depicted by the FTDS algorithm.
Communication of FTDS criteria
The selection and communication of FTDS criteria has a direct relationship with
trauma center preparation and response, specifically with regard to TTA (DiDomenico et
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al., 2008; Zhang, Sarcevic, & Burd, 2013). In most trauma systems, pre-hospital
providers are required to notify the receiving trauma center of any incoming trauma
patients according to established protocols. Upon pre-alert by EMS that a trauma
patient is in route, the trauma center notifies (activates) members of the trauma team to
assemble and to prepare for the incoming patient (ACSCOT, 2014). As a result of
experience and analysis of their own injury data, many trauma centers have moved to a
two- or three-tier response system (ACSCOT, 2014). The level of trauma team activation
is determined by the receiving trauma center based on the information provided by EMS
in their verbal pre-alert call. A high level of TTA, often called Level 1, requires all team
members to assemble and prepare. A moderate level of TTA, Level 2, requires specific
team members to assemble and prepare. A low level of activation, Level 3, may not
require trauma team members to respond, but alerts the emergency department about
the incoming potential trauma patient. Although the FTDS criteria are aimed at assisting
pre-hospital personnel to decide on a destination by using an algorithmic series of steps,
the FTDS criteria do not necessarily correspond to a particular trauma team activation
level. Each trauma center establishes protocols and policies to determine which FTDS
criterion or combinations of criteria correspond to a TTA level (ACSCOT, 2014).
Currently, when evaluating the appropriateness of TTA, most trauma systems
use the documented EMS trip report to verify associations. However, it is the verbal
communication that is the most accurate reflection of the criteria that activate the trauma
team. In this search, no studies were identified that specifically examined the pre-alert
communication of FTDS criterion. The search criterion was modified to include
examination of general verbal trauma pre-alert communication and resulted in the
identification of two studies that were not specifically focused on the FTDS criteria.
Evans et al. (2010) conducted a study to evaluate information loss between EMS
providers and the trauma team. They analyzed both pre-alert calls and face-to-face
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handover (n=25). The most commonly reported information in the pre-alert
communication included demographic details, mechanism of injury, injury, signs and
symptoms, and treatment provided. They determined that 75% of all data verbalized in
the pre-alert call was documented by the trauma center. When examining the trip
sheets in relation to pre-alert information provided, the EMS providers documented 79%
of the information they verbalized. Of note, the study indicated that normal findings were
often not reported by EMS or recorded by the trauma center.
Zhang, Sarcevic, and Burd (2013) examined pre-hospital trauma communication
for structure, types of information transferred, and the information needs of trauma
teams at a Level 1 pediatric trauma center. Qualitative methods (open coding) were
used to analyze semi-structured trauma team interviews (n=16) and audiotaped prehospital reports (n=68). Six high-level categories emerged and were present in 78% of
all audiotaped recordings: transportation, including mode and estimated time of arrival,
patient demographics, mechanism of injury, injuries sustained, physical findings, such as
neurological status and vital signs, and pre-hospital treatments. The structure of the
communication was not standardized, yet had stable characteristics. The authors
determined that, as the perceived severity of injury increased, EMS spent more time on
communication; nonetheless, it became less structured. In general, the exchange of
information was fluid and was often clarified via questions from the trauma center during
the call. The trauma team members reported that inconsistency between pre-hospital
reports and patient presentation to the trauma center, as well as a lack of adequate
information, were the greatest hindrances to adequate preparation for patient arrival.
They indicated that the mechanism of injury, level of consciousness, and vital sign
information were the most critical pre-alert information. Zhang et al. (2013) determined
that data needs were consistent with the information provided by the pre-hospital
communication.
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The limited evidence suggests that the most frequently communicated prehospital alert information communicated included the mechanism of injury and physical
findings (injury, signs, and symptoms). These categories are consistent with the FTDS
criteria. Patient demographics, which may overlap with the special consideration criteria,
were also reported. Evans et al. (2010) indicated that discordance does exist between
what is verbally communicated and what is documented, although the impact of that
discordance remains unknown. Given that Zhang et al. (2013) reported inconsistency
between pre-alert information and patient presentation at the trauma bay, pre-alert
communication has a major impact on resource mobilization within trauma centers; thus,
the associations should be evaluated. Although accuracy of documentation is assumed
between verbal pre-alert and hospital-based TTA, there is a paucity of research to verify
that assumption. Increasingly, studies have been conducted to evaluate the
communication between EMS communication handoff to the trauma team upon
presentation of the injured patient in the trauma center, but these were after the trauma
team had already been activated and did not meet inclusion criteria for this review.
Outcomes evaluation of FTDS criteria
Trauma centers must monitor, evaluate, and improve the performance of their
programs (ACSCOT, 2014). This continuous cycle aims to evaluate both processes and
outcomes of care. In the current health care environment, measurement of the
outcomes of care, and a change in patient health status that is attributable to antecedent
care, has become the dominant philosophy (Donabedian, 1980). Although the FTDS
algorithm aims to predict and determine the severity of injury among trauma patients, the
FTDS has a two-fold application. The first application, as used by EMS providers, is to
assist in determining the destination via the rapid differentiation between patients with
severe or non-severe injuries. If the EMS provider deems the patient to have severe (or
potentially severe) injuries, s/he is to be transported quickly to a trauma center that is
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best equipped to tend to those injuries effectively and efficiently. This is commonly
referred to as “right patient, right place, right time” (ACSCOT, 2014, p. 24). The second
application of the FTDS criteria, as used by trauma centers, is to determine appropriate
resource allocation. In the hospital setting, resource allocation begins with a correct
determination of level of TTA.
The accuracy of resource allocation is usually measured by rates of over-triage
and under-triage (ACSCOT, 2014; Cox et al., 2011). As defined by ACSCOT (2014),
over-triage is the transportation of minimally injured persons to a highly-resourced
trauma center, and under-triage is the transportation of a severely injured person to a
facility that may not be equipped to manage those injuries. The primary challenge to
improving accuracy (matching patient needs and resources) is the inverse relationship
between under-triage and over-triage. The studies reviewed had a primary aim of
evaluating the ability of the FTDS to identify those with severe injury and sought to
evaluate the FTDS as a whole, not to assess individual criterion.
Esposito, Offner, Jurkovich, Griffith, and Maier (1995) evaluated the FTDS
physiologic, anatomic, and mechanistic criteria in conjunction with the EMS provider’s
gut feeling to identify major trauma victims. Criteria were evaluated singularly, as well as
cumulatively, to indicate high, intermediate, and low yield predictive ability. Outcome
measures were ISS≥15, indicating major trauma, and death. Patients were
prospectively entered into the study if they were injured and met at least one of the
FTDS criteria (n=5,278). High yield predictive criteria included prolonged pre-hospital
time, pedestrian struck by a vehicle, and physiologic derangement. These high-yield
criteria (30%) were associated with greater rates of mortality compared to the entire
population. Associated death of a vehicle occupant was also considered high-yield,
although to a lesser degree. Anatomic and several mechanistic criteria were considered
intermediate yield. The low yield criteria comprised gut feelings, falls>20 feet, comorbid
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factors, and vehicle rollovers. The high-yield criteria and anatomic criteria were
associated with higher rates of hospital admission. The over-triage rate for this study
was 76%. The authors noted that, although the over-triage rates were higher than in
other published studies, this may have been attributable to methodological differences.
Norcross et al. (1995) prospectively evaluated the 1990 FTDS criteria to evaluate
EMS perception and utilization. Pre-hospital personnel transporting patients to the
trauma center were given questionnaires to indicate all applicable FTDS criteria they
considered relevant to the patient. Additional patient data were obtained retrospectively
from medical charts and trauma registry. Severe injury was defined as ISS≥16. The
study included 1,239 patients transported to a single trauma center, with 202 confirmed
as having severe injuries (ISS≥16). Sensitivity was determined to be 64.8% for
physiology criteria. The addition of anatomic criteria increased sensitivity to 82.8%, and
the addition of the mechanism criteria further increased the sensitivity to 95.1%. Of
note, as the sensitivity increased, the overall positive predictive value (PPV) decreased
to 41.8%, 26.9% and 18.2%, respectively. When examined individually, the mechanism
of injury criteria had poor PPV and may not be appropriate for transporting a patient to a
trauma center, and should therefore be discussed with on-line medical control. The
authors determined that the FTDS was an appropriate tool to assist EMS personnel with
the identification of seriously injured patients. Furthermore, the 1993 revision of the
FTDS, which no longer required automatic transport to a trauma center for mechanistic
injury alone, was deemed valid.
Henry et al. (1996) conducted a prospective study to evaluate the incremental
ability of the New York state trauma triage criteria, based upon FTDS criteria, to predict
the need for trauma center care and injury severity among blunt trauma victims
(n=1,545). Severe injury outcome measures included major non-orthopedic surgery or
death, and ISS≥15. Other outcomes measured included hospital admission, operative
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procedures, length of stay (LOS), and admission to an intensive care unit (ICU). EMS
personnel completed a questionnaire specifying the presence or absence of each
criterion, either at the scene or prior to departure from the ED after delivering the patient.
Outcome measures were obtained from medical records. A univariate analysis showed
that almost all of the criteria were predictive of trauma center need. Physiologic and
anatomic criteria were most predictive of severe injury, while mechanistic criteria did not
have a predictive value for these outcomes. However, upon multivariate analysis, crash
speed>20 mph and ≥30-inch vehicle deformity was the least predictive and had a
negative effect. This study confirmed that most mechanisms of injury criteria are not
predictive of trauma center need.
Kann, Hougaard, and Christensen (2007) conducted a study to evaluate the
precision of the triage protocol used at their trauma center in Denmark to identify severe
injury (ISS>15). Although focused on TTA (n=242) and FTDS criteria, the study included
all severely injured patients who did not have a TTA (n=606). Of the 242 TTA patients,
54 patients were determined to be severely injured and, of the 606 non-TTA patients,
five were determined to be severely injured. The findings indicate a sensitivity of 92%
and a specificity of 76%, with a resultant under-triage rate of 8% and an over-triage rate
of 24% with a PPV of 22%. However, among those patients who had TTA, 78% did not
have an ISS>15. Of this population, many met only a single criterion: motor vehicle
crash with speed >65 km/h, which contributed to the low PPV. As a result of this finding,
the authors’ trauma center removed this as a criterion for TTA.
Newgard et al. (2011b) sought to examine the relationship between the FTDS
and the ability to identify major trauma, defined as an ISS of ≥16. A retrospective cohort
analysis was conducted across seven sites (n=122,345), with 34.5% (n=42,207) meeting
at least one FTDS criterion. Of the positive triage patients, 5.8% (n=7,100) were
considered major trauma victims, with an ISS≥16. Cumulatively for the FTDS, the overall
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sensitivity was 87.5% (12.5% under-triage) and the specificity was 62.7% (37.3% overtriage). Although the rates of over-triage were within acceptable limits, under-triage
remained at higher than optimal limits. The study confirmed that the physiological and
anatomic criteria increased specificity. The addition of mechanistic and special
considerations increased sensitivity with acceptable losses in specificity. The
researchers concluded that the triage criteria are best applied to adults (18-54 years),
and have poorer predictive ability for children (≤17 years) and elders (≥55 years).
Cox et al. (2012) evaluated the current performance of the FTDS criteria within
an Australian system. Pre-hospital data were obtained from an in-field data capture
system and patient data were obtained from the trauma registry database. Patient
outcomes measured included death, ISS>15, ICU>24 hours with mechanical ventilation,
and surgery (operating room [OR]). Of a population of 45,332 patients transported by
EMS, 1,166 were confirmed trauma patients who had at least one of the outcomes at the
time of discharge. Of the remaining 44,166 non-major trauma patients, 16,479 (37.3%)
met at least one of the FTDS criteria. Only 16.6% of the non-major trauma patients were
transported to a major trauma service. Currently, the system is highly sensitive (95.3%),
with moderate specificity (62.7%), and an overall accuracy of 63.4% for identifying major
trauma patients. The over-triage rate was 37.3% and the under-triage rate was 4.7%.
Although these rates are within ACSCOT recommendations, the authors indicated that
the FTDS had poor ability to discriminate and the rates did not match the FTDS criteria.
Consistent with a previous study they conducted in 2011 to assess adherence to the
FTDS, Cox et al. (2012) determined that strict adherence to the current guide would
result in higher rates of over-triage, and that EMS providers were using considerably
more discretion than had been realized in order to triage appropriately.
Davidson et al. (2014) used a large national database to conduct a retrospective
study to evaluate and validate the FTDS for those involved in motor vehicle crashes.
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The weighted sample (n=85,761) was selected from those who were involved in car
crashes (n=29,397,234) over a five-year period. Severe injury was defined as ISS>15,
major surgery, or ICU admission. As expected, anatomic and physiologic criteria had a
high PPV to identify severe injury. Individually, mechanism of injury criteria had a PPV
of 9.7%. Death in a vehicle had the highest PPV among the mechanism criteria
(21.4%). The study also examined one non-FTDS criterion, steering wheel collapse,
which had a PPV of 25.7%. The authors concluded that mechanism of injury continues
to be of benefit as a category in the FTDS and may serve as a marker for occult injuries,
especially among the elderly.
Fullerton et al. (2014) conducted a retrospective study to evaluate the FTDS
criteria in relation to over-triage among activated trauma patients (n=1,026). They
highlighted the lack of a universal definition for over-triage. The commonly used
measures included ISS, LOS, and operative care as examples. Therefore, the
researchers tested a composite of six differing definitions of over-triage using
combinations of measures. Each FTDS criterion was evaluated for over-triage rates
against the six definitions created. Physiologic criteria, followed by anatomic criteria,
had the lowest over-triage rates. Passenger space intrusion and patients who were
triaged secondary to fatality at the scene had the highest rate of over-triage. The
researchers determined that the best measures for over-triage included ISS<9 and
length of stay. All trauma mortalities in the sample were positive for physiologic and/or
anatomic derangement. Physiologic and anatomic criteria continue to be the best
predictors of trauma center need.
Newgard et al. (2016) conducted a prospective validation of the FTDS algorithm
to identify high-risk trauma patients. High-risk was defined as ISS≥16 or critical resource
use within 24 hours of admission to the ED. In a study sample population of 17,633, the
population was separated into those who met at least one FTDS criterion (n=7,299) and
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those not meeting any criteria (n=10,334). The authors determined that the “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 66.2% sensitive (95% CI 59.7-72.2%) and 88.4% specific (95% CI, 88.288.5%).” (Newgard et al., 2015, p. 150-151). The authors also analyzed the data to
determine if strict adherence with the physiologic criteria would improve the ability to
detect high-risk trauma patients. They determined that strict adherence yielded a
sensitivity of 72.4% (95% CI, 66.3-77.7%) and specificity of 75.9% (95% CI, 75.176.7%), which provided some gains in sensitivity, but decreased specificity. Additionally,
Newgard et al. (2015) determined that the sensitivity and specificity of the criteria
decreased with increased patient age. Consistent with their previously published
studies, this study also determined that the most frequently cited criteria used by EMS
was that of provider judgment.
One of the most significant challenges in the examination of outcomes within this
body of work is the lack of universally accepted definitions (Esposito et al., 1995;
Fullerton et al., 2014, Lerner et al., 2014). Although the definition of a major trauma
patient lacks consensus, in an example, the ACSCOT (2014) used an ISS ≥16 to define
a major trauma patient. Variability of outcomes measures continues to exist, especially
regarding composite measures used to determine trauma center need; however, the
range of differences has decreased. Common composite measures include LOS,
disposition from the ED, and specific resources used. Recently, severe injury has been
more consistently defined as ISS>15 (≥16), and this increases the comparability across
studies (Newgard et al., 2011b, Newgard et al., 2016). Sasser et al. (2012) affirmed that
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the use of ISS>15 and composite measures designed to confirm trauma center need
were the most commonly used outcome measures. This review indicates that the
primary outcome measures used to evaluate the FTDS are ISS, death, and trauma
center need based on composite measures such as resource use (ICU, OR, disposition).
Use of SPO framework within trauma systems
The use of theories or frameworks assists the researcher to form a basis for
prediction (Polit & Beck, 2008). However, many of the studies published in the trauma
literature lacked a specified theoretical framework that guided the work. This search
specifically sought pre-hospital studies that identified or referenced the use of
Donabedian’s SPO framework to guide the study. The initial search did not identify any
eligible studies focused on pre-hospital trauma triage. The search was then expanded
to include all trauma studies.
Cornwell, Chang, Phillips, and Campbell (2003) evaluated the impact of a newly
developed trauma service using the SPO framework to evaluate processes and patient
outcomes. Data were collected prior to and after the implementation of a dedicated
trauma service. The structure was defined as dedicated, 24-hour in-house attending
physician coverage. Process measures primarily focused on time (in the ED, to the OR,
to the ICU, and to the observation unit). Outcome measures included death, LOS, and
ICU LOS. After comparing pre- and post-implementation data, the study found
significant improvements in several areas. Process measures that improved included a
40% reduction in time to OR and ICU, and an even greater improvement in time to
observation unit. Length of stay decreased from 4.3 to 3.8 days (p=.03). No differences
in mortality rates were statistically significant. In addition, the process measures
selected were not independently associated with the outcomes.
Moore et al. (2013a) sought to develop and evaluate a trauma center structural
performance indicator using accreditation data based on ACSCOT criteria.
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Donabedian’s framework was used to explain that structural measures have an effect on
process and, ultimately, on outcomes. The study created and validated a composite
indicator of structural performance.
In another study, Moore, Stelfox, Boutin, and Turgeon (2013b) compared three
commonly used composite score methods to identify the best method to evaluate trauma
performance process indicators. They highlighted the relationship between process and
performance evaluation in terms of quality. The three composite scoring systems
evaluated included the indicator average score (US Hospital Quality Alliance), the
opportunity model score (Centers for Medicare and Medicaid Services), and the latent
variable score. Although all composite models produced good discrimination and
forecasting, the indicator average score was superior in content and predictive criterion
validity.
Shafi et al. (2014) aimed to measure the compliance with evidence based
medicine (EBM) guidelines in the management of traumatic brain injured (TBI) trauma
patients and the subsequent outcomes. The sample was selected from 11 Level 1
trauma centers. Donabedian’s principles of quality management were acknowledged in
the introduction, stating that if patient outcomes were inconsistent among trauma
centers, then there must be differences in clinical practices. Process measures were
defined as the use of the TBI EBM guidelines, specifically six well-established, nonoperative processes of care for the management of TBI patients, and the outcome
measure was compliance with those guidelines. The authors determined that, similar to
other studies, compliance with EBM guidelines continued to be inconsistent, ranging
from 52% to 92%. They also determined that increased compliance was associated with
a reduction in mortality rates, with every 10% increase in compliance associated with a
12% reduction in risk of death (OR 0.89, 95% CI 0.82-0.97). Shafi et al. (2014)
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highlighted that a significant gap in clinical practice continued to exist and that trauma
centers were not formally required to abide by EBM protocols.
Donabedian’s concepts of structure, process, and outcomes remain the dominant
paradigm used for measurement in healthcare, specifically in health service research
(Mitchell et al. 1998; Moore et al., 2013a; Moore et al., 2013b; Polit & Beck, 2008).
According to Kuhn (1962), within professional and scientific communities, a dominant
paradigm is an accepted and shared understanding of how to view the world, or “normal
science.” The paucity of trauma studies using the SPO framework may indicate several
possibilities. The first is that the trauma literature is not explicitly based on specific
theoretical models, but is more focused on data. The second is that identification of the
theoretical framework is not included in publications due to space limitations. A third
possibility is that the SPO model is not being used, thus not relevant. The final
possibility may be that the concepts of structure-process-outcomes have become so
embedded in health care measurement that many may not realize the source of these
concepts, thus becoming normal science. For example, within the ACSCOT (2014)
resource guide, the importance of processes and outcomes to ensure optimal
performance are highlighted through the measurement of mandatory core process and
outcomes measures. A figure from the ACSCOT (2006, p.106) illustrates that system
variables and those variables beyond the control of the system (structure) affect system
performance (process), which then affects patient outcomes such as survival, quality,
and ease of recovery. Generally, many published trauma studies addressed how a
trauma system is created, established, or refined (structure), how to care for injured
patients (process), or how to measure the product of antecedent care (outcomes).
These principles are consistent with the SPO framework.
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Summary of Literature
The accuracy of trauma triage destination decisions has significant effects on
patient care and resource utilization within the trauma system of care. To improve
accuracy, the FTDS algorithm was established to assist EMS providers in making in-field
destination determinations in 1986. However, inaccuracy of triage continues to plague
trauma centers.
Although many states have adopted the FTDS to guide trauma destination
decision making, inconsistency in adherence remains. All the studies reviewed to
examine adherence to the FTDS reported variation in the application and interpretation
of the criteria. The studies also highlight less adherence with the physiologic criteria,
which have been shown to have the greatest ability to identify severe injury. Within this
study conceptualization, the use of the FTDS is a structural measure and is intended to
direct and guide the process of pre-hospital trauma triage. The lack of adherence to the
criteria may have significant impact on dependent processes.
To better understand how EMS provider’s make decision in-field, the process of
decision making was explored. Although four studies were reviewed, only two studies
(Newgard et al., 2011b, Jones et al., 2015) specifically examined EMS decision making
process. These studies indicated that decision-making process is not linear and EMS
providers’ discretion draws upon past experiences and gut feeling as guides for decision
making. This intuitive gut feeling is highly valued by experienced pre-hospital providers.
Communication of the FTDS is an aspect of the process of decision making. The
FTDS criteria communicated by EMS to the trauma center has a direct effect on TTA
and resource use. Examination of the communication of pre-alert information by EMS
providers indicate inconsistencies between verbal and documented reporting, as well as
between verbal reports and patient presentation. Evans et al. (2010) concluded that
although discordance exists between what is verbalized and what is documented, the
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impact remains unknown. As only two studies were eligible for review after the search
criteria was expanded, a significant gap in the literatures exists. Finally, to determine the
most appropriate outcome measures for this study, studies were reviewed to examine
which outcomes were used to evaluate the FTDS criteria. The most frequently cited
outcome measures used include the activation of the trauma team, ISS≥16, death, and
patient disposition (OR, ICU, floor).
Although increased attention has been focused on many aspects of the prehospital setting, including triage accuracy and outcomes evaluation, the decision-making
processes used by EMS providers in the field to determine trauma center need remains
poorly understood. There is a paucity of literature examining the decision-making
process of pre-hospital providers and the verbal communication of the FTDS criteria.
The majority of the literature focused on specific trauma outcomes, but very little focused
on the examination of the antecedent processes. Without a clear understanding of the
processes involved when making trauma triage destination decisions, including the
application and utilization of the FTDS criteria, incremental changes to improve triage
accuracy will have little to no effect (Newgard et al., 2011a). This lack of knowledge
limits opportunities for improved triage accuracy and trauma system efficiency.
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CHAPTER 3
MATERIALS AND METHODS
This exploratory study used a mixed methods approach to examine pre-hospital
processes associated with trauma triage destination decision making. The results
provide both qualitative and quantitative evidence to ensure a more complete
understanding of care decisions during trauma triage. This chapter describes the overall
research design of this study, followed by the specific research designs for the
qualitative and quantitative approaches.
In the presentation of the aims and methods used to address the research
questions, the procedures used in the conduct of the study evolved over time. As this
study was exploratory in nature, procedures were originally anticipated based on
conversations with systems experts and practitioners. During the implementation of this
study, methods and procedures were modified based on feasibility and other practical
issues, such as data access. All modifications were submitted to and approved by the
Augusta University Institutional Review Board (IRB). The description of the methods
presented represent the actual research methodologies and procedures implemented.
Research Questions
1.

What is the process by which EMS providers in this trauma region use to make

trauma triage destination decisions?
2. Do EMS providers in this trauma region use the FTDS criteria to make trauma
triage transportation decisions?
3. What is the relationship between the FTDS criteria used by EMS providers and
trauma outcomes in this trauma region?
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Research Design
The use of mixed methods research has been steadily increasing, and is
especially prevalent in evaluation studies that often require multiple sources of evidence
(Halcomb & Hickman, 2015; Johnson, Onwuegbuzie, & Turner, 2007). A universal
definition of mixed methods design has not been accepted, but many are able to agree
on the basic elements and premises of the methodology. In its most basic form, Maxwell
(2016, p. 13) states that it is the “systematic and deliberate use of both qualitative and
quantitative approaches and methods, and the integration of these.” Halcombe and
Hickman (2015) add that a key component of the use of mixed methods design is the
“mixing” of the two approaches for a more comprehensive understanding of the
phenomenon. Creswell and Plano Clark (2011) similarly defined mixed methods as a
research procedure involving the collection, analysis, and integration of both quantitative
and qualitative data to answer research questions. Although, not all research problems
are suited to this combined methodology, mixed-method designs are particularly well
suited for complex phenomena, interactions or processes, and for constructs that are
difficult to measure (Creswell, Klassen, Plano-Clark, & Smith, 2011; Creswell & Plano
Clark, 2011). Halcombe and Hickman (2015) highlight the increasing complexity of
health care systems, the aging of the population, and the increased cost for the provision
of care and services. This complexity requires creative and innovative research
approaches to account for and accurately examine the phenomenon of interest.
This study used a mixed methods triangulation design, specifically, a concurrent
model. The purpose of this design is to understand a phenomenon using two different
types of evidence (Creswell & Zhang, 2009). The use of a concurrent design is
appropriate for this study as decision making, which is often complex and difficult to
measure, was examined in relation to outcomes and from the perspective of the decision
maker. Within a concurrent design, the qualitative and quantitative data are collected
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separately, but concurrently and not in phases (Cooper, Porter, & Endacott, 2011;
Creswell & Zhang, 2009). Neither the data nor the method took precedence over or
informed the other. The data were analyzed separately, following rigorous procedures
that are applicable to each selected design methodology. The convergence or mixing of
the results allows for triangulation of pre-hospital decision making and may corroborate,
diverge from, or contradict each other (Creswell & Plano Clark, 2011). Together, the two
forms of data will create greater insight into the problem than would be obtained by
either type of data used separately (Creswell & Plano Clark, 2011).
Although the trauma literature has traditionally focused on quantitative
methodologies for the evaluation and measurement of outcomes, the addition of
qualitative knowledge will augment understanding of the actual processes used
(Creswell & Zhang, 2009). Cooper, Porter, and Endacott (2011) highlighted that mixed
methods may be particularly beneficial for emergency care, specifically with regard to
patient safety. Mixed methods research often addresses the qualitative question of
“why” and the quantitative question of “how many” (Cooper et al., 2011). The
combination of perspectives takes the data beyond asking whether an intervention or
process was effective – yes or no – but also examines why it did not produce the desired
outcome, and in which context. A more robust understanding of pre-hospital decision
making may help clinicians and administrators target resources and implement more
effective strategies to address systematic deficiencies in the care delivery process.
Donabedian’s Structure-Process-Outcomes framework was used to guide the
conceptualization and development of this mixed methods study. The selection of
methods was consistent with the SPO framework. According to Donabedian (1980),
structure is the environment of care or contextual factors that affect care delivery and
has an effect on how people will behave, process are the activities that occur between
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provider and patient, and outcome is the change in patient status attributable to
antecedent care.
Qualitative Design
The qualitative portion of this study was intended to elucidate a process and to
describe a model of trauma triage decision making used by EMS providers in the field at
the scene of injury. As examination of a process was the main objective, grounded
theory methodology, as outlined by Corbin and Strauss (2015), was the selected
methodology chosen to explore the process of pre-hospital trauma triage decision
making. Grounded theory (GT) methodology is an appropriate design when theory is not
available to explain a process, and its purpose is to “generate a general explanation of a
process, action, or interaction shaped by the views of participants” (Creswell, 2007, p.
63).
This study aimed to provide a model of the decision-making process leading to
development of a substantive theory. A substantive theory is considered a first level
theory and provides an explanation for an applied area of inquiry (Corbin & Strauss,
2015; Glazier & Grover, 2002). The premise of grounded theory is that the resultant
theory is “grounded” in the data through an inductive analytic and reductive process.
Although grounded theory focuses on how an individual experiences the process and
identifies steps in the process, understanding the process involves more than just listing
the steps (Creswell, 2007). Within this methodology, process is defined as the “flow of
action/ interaction/ emotions that occurs in response to events, situations, or problems”
(Corbin & Strauss, 2008, p. 87).
Corbin and Strauss (2015) suggest various analytic tools to assist with data
analysis, specifically the use of a coding paradigm to examine the conditions/ context,
the actions/ interactions, and the consequences as a means of understanding and
situating the phenomenon of interest. To examine processes, the information must be
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interpreted within the social situation in which it occurs. The context/ structure
addresses the antecedent factors that may lead to the specific actions/ process, while
the consequences/outcomes would ideally be directly attributable to the antecedent
process. The concepts noted in the coding paradigm are congruent the concepts of the
SPO framework used to conceptualize this study: context may be considered the
structure, the actions/ interactions are the processes, and the consequences are the
outcomes.
Setting
The study was conducted at a health sciences university in the southeast US.
The university is associated with an academic medical center and Level I trauma center.
The medical center has over 450 adult in-patient beds and is co-located with a specialty
children’s hospital. This trauma center is the only Level I designated trauma facility in
the trauma region and has maintained level 1 designation for over 30 years. The trauma
center serves a wide geographical area consisting of 13 counties with both rural and
urbanized areas. The interviews were held on the university health sciences campus in
the building where pre-hospital provider training was often held.
Participants and Recruitment
Participants included any pre-hospital EMS provider (technician or paramedic) in
this trauma region that had at least one year of experience and had responded to at
least five trauma calls. Other eligibility criteria included the ability to speak English, ≥18
years of age, and an EMS provider within the trauma region. As of 2016, a total of 1,146
licensed paramedics and emergency medical technicians (EMT) were registered in this
trauma region. In this region, 24% of the pre-hospital providers are paramedics and
76% are EMTs.
Recruitment of participants included an advertisement for the study and word of
mouth. Flyers describing the purpose of and details about the study were posted in the
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COM training center and in the medical center ambulance bays. Recruitment of
participants was primarily sought through the COM EMS training center. Flyers and
information regarding the study were sent to regional EMS contacts for distribution to all
EMS agencies and hospitals in the trauma region.
All participation was voluntary and participants were able to withdraw at any time.
Interested participants were directed to contact the primary investigator (PI) or subinvestigator (SI) to register interest in participating. Contact could be made via e-mail,
text, or telephone, and was specified on the recruitment notice.
In qualitative studies, the participant selection is not based on probability, but is
focused on the participant’s ability to inform (Polit & Beck, 2008). Participant recruitment
was initially purposive, meaning that a specific, homogenous population was sought to
inform the initial stages of the study, then became increasingly theoretical as analysis
continued. At the outset of the study, the recruitment was broad and encompassed prehospital providers to include paramedics and EMTs. After completion of the first three
interviews and in combination with knowledge gained from the conduct of three prestudy practice interviews (to refine questions and improve interviewing technique), it
became apparent that although EMT’s may make triage decisions if they are the highestlevel provider on scene, both EMT and paramedic participants often described
paramedics taking the lead as decision makers. As data were analyzed and concepts
emerged, theoretical sampling was used to refine the sampling frame.
Theoretical sampling is concept driven, cumulative, and responsive to data,
which allows for flexibility with the selection of participants and interview foci (Corbin &
Strauss, 2015). Corbin and Strauss (2015) explained that theoretical sampling is meant
to explore more deeply the concepts that have emerged from data analysis. Theoretical
sampling is not limited to the selection of specific participants, but is also focused on the
selection of specific “concepts, their properties, dimensions, and variations” (Corbin &
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Strauss, 1990, p. 420). During GT analysis, main concepts emerged and guided
subsequent interviews to further explore those concepts. Participant recruitment
became theoretically focused by seeking out paramedic participants to inform the study.
Following the decision to theoretically focus on paramedics, the remaining 16 out of 17
participants interviewed were paramedics.
Achieving Saturation. In contrast to quantitative methods, qualitative methods
do not provide specific guidelines to determine the number of participants. In GT, once
participant data does not provide new insights or emergence of concepts and categories
are fully developed, the investigator determines that data saturation had been achieved.
Corbin and Strauss (2008, p. 143) define data saturation as the point “where no new
data are emerging.” Data saturation is measured by the full development of concepts
and relationships, and is determined by the investigator. Participant recruitment and
interviews were conducted until data saturation was achieved. For this study, saturation
was achieved by the 16th interview. At this point, the types of information provided in the
scenario descriptions and the order which they would occur were anticipated by the
investigator. No new concepts were introduced and the areas of greatest concern for
the participants as they assessed and triaged trauma patients was well established.
Although data collection could have been ceased at this point, the remaining scheduled
interviews were conducted due to the positive responses from participants about being
involved in a research study. The completion of the interviews supported EMS providers
in discussing their work and encouraged a positive perception of participating in
research. Additionally, remaining interviews were viewed as an opportunity to confirm
that no new information would emerge. The number of participants in this study was 20.
Protection of Human Subjects
This study contained confidential material and may have a negative social,
financial, or legal impact on participants if the information were released. Therefore, it
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was essential that each participant was ensured privacy and that the study procedures
maximized confidentiality and anonymity. In order to minimize the risk of data breach,
each participant was assigned an identifying code to ensure anonymity. Each participant
had a coded file that contained documentation or notes pertaining to him or her. Written
notes were kept in a locked cabinet, in a locked room, at the home of the PI. All
electronic data were stored on the university’s designated and encrypted research hard
drive. Audio recordings of each interview session were uploaded directly to the
university’s secure server and deleted from the recording devices. Analysis was
conducted using an encrypted computer designated solely for this purpose. Patients’
names and other identifying information were not audio recorded and will not be
published.
Given the traumatic situations that participants were being asked to recall, if the
participant became distressed as a result of recalling and describing traumatic events at
any time during the course of the interview, the PI paused the interview to inquire if the
participant needed to take a break or if s/he wanted to stop the interview. The
participant made the determination whether to proceed with or terminate the interview.
Depending on the level of distress observed by the PI, participants would be provided
information about mental health services. No participants became distressed during the
course of the interviews, although a few did have emotional responses as they reflected
on their experiences.
Qualitative Data Collection Procedures
Participant recruitment and interviews began after IRB approval. Up to three
interviews were conducted with each participant to accommodate data collection and
follow-up questions. If a second or third interview was requested of the participant,
additional interviews would not exceed one hour each.
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Pre-interview
Upon indication of interest, the PI contacted each participant to provide an
overview of the purpose of the study, study requirements, and the need for informed
consent. Interviews were conducted on a health sciences university campus. An
interview date, time, and specific room location was confirmed with each participant.
The PI re-confirmed the interview with each participant 24 hours prior to their scheduled
appointment.
Interview
Semi-structured interviews with EMS providers were conducted to examine the
trauma triage decision making process as experienced in the field. The initial interview
process was anticipated to last 1.5 hours. The first 30 minutes were used to provide
study information and to complete the informed consent form. During the scheduled
interview, the PI explained all aspects of the study, reviewed the informed consent,
answered questions, and obtained the required signatures. As part of the informed
consent process, participants were also informed that they may be contacted for follow
up interviews for several reasons. If the initial interview was truncated for any reason, a
follow-up interview was scheduled. If additional questions arose or clarifications were
needed during the process of analysis, the participant was contacted and invited to
participate in a follow-up interview. Withdrawal from the study was also reviewed in
detail. In the event that the participant declined further interviews, the participant was
thanked for his or her contribution to the study and was not contacted further. The
information obtained from previous interviews remained a valuable source of information
and was analyzed even if the participant declined further interviews. However, if the
participant wished to withdraw from the study completely and did not want any part of his
or her interview analyzed, the request was honored and all associated material was
destroyed. No participants withdrew from the study.
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The PI informed each participant that two audio recorders were being used to
record the interview and that notes may be taken during the interview. The interview
began after written consent was obtained. Demographic information was obtained from
the participant: age, sex, ethnicity, level of education, certifications, position, employer,
and years of experience in prehospital setting. The interviews were conducted in
person, lasted between 20 to 75 minutes, and were audio recorded using two devices.
To facilitate the interviews, background information about the investigator was
shared, including her professional role as a registered nurse. However, the investigator
also highlighted her lack of knowledge and experience in the fields of trauma and prehospital care. Nineteen of the twenty participants revealed that they had never been
involved in a research study. Several of the participants commented specifically on their
surprise that anyone wanted to understand their experiences.
The semi-structured interview script (see Appendix D) was developed based on
an interview guide used by Newgard et al. (2011a) and adapted with permission of the
lead author. The interviews were comprised of three components, with each part
initiated by a primary open-ended question. Each primary question was followed up by
prompts and further questioning was guided by participant responses. The interview
script was closely followed to prevent leading of participants through the investigator’s
introduction of professional concepts, terms, or words.

As GT interviews consist of

open ended questions, if the participant introduced a topic that was deemed important to
the study, the investigator followed their lead and further explored the topic. Once a
participant introduced specific terms or words, then such vocabulary was also
subsequently pursued. As the interviews progressed and concepts were introduced by
participants, the focus of the interview questions and interview script were refined to
examine those significant concepts that were emerging.
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The interview initiated with, “I would like to begin by having you describe your
work environment – and by that, I mean what type of vehicle you use, the people you
normally work with, if you work in a specific geographic area.” The first part of the
interview was introductory in nature and was intended to allow the participant to talk
about topics that were comfortable to him without a sense of judgment. This established
a more comfortable setting and allowed those being interviewed an opportunity to
become accustomed to the process of audio recording. Prompts were added to inquire
about additional roles and responsibilities within their work environment.
Next, participants were asked to think about 3 different emergency calls that
involved an injured adult. Participants were asked to describe what happens after
receiving the “911” call for an injured person. This part of the interview was the primary
area of interest and was designed to allow for elaboration of the process of responding
to a trauma call as experienced in the field. As participants described professional
experiences they had in responding to traumatic injuries, by the sixth interview, it
became apparent that in the most memorable trauma scenarios requested and
described, the participants quickly determined the patient to be severely injured. Such a
determination then resulted in an immediate transport to the trauma center. To further
explore other aspects of decision making, subsequent participants were prompted to
relate less severe or less obvious trauma scenarios where the triage decisions required
more discernment. The participants initially struggled to describe scenarios with
ambiguous or less obvious trauma injury. Participants were then suggested by the
investigator to recall a ground level fall scenario which, based on investigator
experience, is considered less indicative of severe injury. As they talked through their
own fall scenarios, participants highlighted the need to consider “potential” injury. This
term introduced by the participants, prompted the need for elaboration on the concept of
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“injury versus potential injury” and how such determinations are made, specifically, the
differentiation of the two concepts.
The third question continued, “What can you tell me about the trauma protocols
and guidelines?” Up to this point in the interviews, few participants had made mention of
any specific protocols or guidelines. The FTDS algorithm was not specifically referenced
by the investigator during the course of the interview to allow participants to respond
naturally without direction. This question elicited a more varied response from
participants. These responses highlighted the varied use and understanding of such
terminology. However, when the participants discussed triage protocols and guidelines,
they were often referencing their own employer specific protocols and policies and not
the national FTDS guidelines. Several participants went on to describe the multicasualty triage process that they used in the field. When questioned specifically about
the FTDS algorithm, few participants could recall the specific criteria, but all remember
being tested over the content on their professional national registration exam. At the
conclusion of the interview, participants had an opportunity to ask questions and provide
clarifications.
Post-interview
The PI uploaded copies of the recorded interview audio files onto the university’s
secure server and deleted the copies from the recording devices. The audio recordings
were transcribed as soon as possible after each interview. The transcription was
performed by both the PI and a contracted academic transcription service. Participant
information was removed from the audio recordings prior to transcription. The
transcription service signed a non-disclosure agreement and all files were securely
transferred electronically. The typed transcription was compared to the audio recording
for accuracy. All transcribed data were imported into ATLAS.ti 8 ©, a software program
that supports the analysis of qualitative data.
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Qualitative Data Analysis
Although listed separately in this chapter, grounded theory data collection and
data analysis are inherently interconnected (Corbin & Strauss, 2015). Fundamental
precepts of grounded theory include the use of constant comparative analysis, beginning
after the first data collection (interview). Data from each participant informs and guides
future data collection. The general methodological process includes gathering data,
comparing events and instances, coding for concepts, categorizing similar concepts,
theoretical sampling for saturation, developing a core category, and generating a theory
(Corbin & Strauss, 1990; Walker & Myrick, 2006).
Constant Comparative Method
The cornerstone of grounded theory is the use of the constant comparative
method of analysis, which compares incident to incident and concept to concept (Corbin
& Strauss, 1990; 2015). The process of constant comparison breaks down the data so
that concepts may emerge and be developed (Corbin & Strauss, 2015). This constant
comparison evaluates for similarities as well as for differences. Creswell (2007) referred
to the constant comparative process as a “zig-zag” process from data to analysis and
back to data. Constant comparison allows for the emergence of themes and patterns,
which then direct the exploration of topics and interview questions for the next
participant. An important component of the constant comparative method is the use of
questioning (Corbin & Strauss, 2015). The PI used questioning, which involved
repeatedly asking questions (to self) about the data, such as “what does this mean?” or
“what is going on here?” Corbin and Strauss (2008, p. 46) state that analysis is the
process of examining something to find out what it is and how it works.
Interviews and data collection occurred in June and July 2016. This timeframe
was pre-determined as the PI lived in another country and was required to temporarily
relocate to conduct the interviews and gather data. Due to constraints in the data
48

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
collection timeframe, interviews were not fully transcribed and coded prior to the next
scheduled interview. Although not ideal, both Corbin and Strauss (2015) and Birks and
Mills (2015) acknowledge that based on practical considerations, data may need to be
collected in a short time frame. Such constraints hindered immediate detailed analysis
prior to the next data collection. Corbin and Strauss (2015) elaborate that analyzing
already collected data, even if collected by oneself, is similar to analysis using
secondary data with the benefit of researcher familiarity. Birks and Mills (2015) continue
and assert that preliminary analysis of collected data may be more effective when
completed in a brief time span. This may be due to the immersive nature of the process.
In anticipation of this known limitation, the data analysis procedures were carefully
considered to ensure consistency to the tenants of the grounded theory method and
were conducted in two phases: preliminary data analysis and formal data analysis.
Preliminary data analysis. In the preliminary data analysis phase, field notes
were recorded immediately after each interview. Field notes included observations of
participant behavior, participant affect, the introduction of unfamiliar terms, and
emphasized concepts. Generally, notes were not taken during the interviews unless a
significant issue was stressed. If notes were written down as participants were
speaking, the participant was advised of what was written and a general reason why in
an effort to be transparent and not leave the participant wondering. After field notations
were completed, time was taken to quietly reflect on each interview and individual.
Reflexive notes were then written to address investigator feelings, attitudes,
assumptions, contributions, influence, and overall impressions of the participant and the
interview itself.
Next, the audio recording of the interview was replayed in its’ entirety without
taking notes. This concentration allowed for focus on vocabulary and terminology used,
permitting analysis of linguistic nuances. Initial analytic memos were composed after
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this audio review to track and record progression of thoughts. Prior to each successive
interview, notes and memos from previous participants were reviewed and compared for
differences and similarities. Such a process breaks down the data so that concepts may
emerge and be developed (Corbin & Strauss, 2015). A constant comparison of incident
to incident guided subsequent interviews and directed adjustments in interview focus
and probes to address emerging concepts. This adjustment of questioning to focus on
and explore concepts that have emerged is considered theoretical sampling of data - as
opposed to theoretical sampling of participants (Corbin & Strauss, 2015).
Formal data analysis
The formal data analysis phase was implemented after complete data collection.
All interviews, notes, and memos were reviewed prior to this phase of analysis. The
coding of data is an iterative process and is interwoven into the analysis process.
Corbin and Strauss (2015) outlined three types of coding dependent on the stage of
analysis: open, axial, and selective.
Codes. Open coding, often called a brainstorming approach, was conducted to
break down segments of data to create the units of analyses, namely concepts (Corbin &
Strauss, 2015; Creswell, 2007). Coding extracts from raw data and compares,
contrasts, and explores meaning. Concepts are “words that stand for groups or classes
of objects, events, and actions that share some major common property (ies)” (Corbin &
Strass, 2008, p. 45). Each participants’ transcript and field notes were reviewed line by
line and coded to represent the idea or concept expressed. The codes used in this
study varied in style and substance. When possible, the text was coded using in vivo
codes, which is the direct use of the participant’s words as the code (Saldana, 2009). In
vivo coding was utilized to increase sensitivity to the data. Some initial codes were
purely descriptive, such as scene; others specified process, such as focusing on the
obvious. Yet other codes represented an interpretation of the overall idea or gestalt of
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what the participant was relaying, i.e. “better safe than sorry”. As concepts were coded,
the codes were also defined to ensure consistency of application. A priori codes were
not used and all codes were defined upon initial use. Initial open coding produced 215
codes. Each code was compared to other codes for similarities, differences, and
general patterns in a process of continual refinement. The codes were then organized
around related concepts, referred to as concept families. Once codes were organized
into concept families, the process of comparison became more direct and manageable.
An example of this initial level of organization is illustrated through development
of the “scene” concept family (Table 1). The emergence of “scene” occurred early in the
data analysis process. Each participant mentioned or described the scene of the injury
as he elaborated on his scenarios. In organizing codes, any codes that referenced the
initial scene of injury, provided a description of the scene, addressed arrival to the
scene, or the use of the word “scene” were grouped together. Initially, 31 separate
codes comprised the concept family of “scene.” As this concept family was explored,
each code was compared to other codes with a specific focus to determine how the term
addressed or was related to the concept of scene. Each code and associated quotation
was re-examined to ensure applicability to this concept family. If the codes were
considered a “fit” in the concept family, the code was refined and clarified for specificity
to scene. If the code and quotations made mention of scene, but were more indicative
of another concept, the code was clarified and then reorganized into a more appropriate
concept family. This comparative process resulted in the removal of 23 codes that were
not conceptually cohesive with the decision-making process related to scene. The initial
31 codes to develop the concept family of scene are provided in Table 1. This process
further led to the determination that certain other codes could be expanded into their
own concept families.

51

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
Table 1.
Initial codes to develop “Scene” concept family
Attitude on scene
"Muscle memory"
"On your own"
Overcoming fears to help
patient
“Control the scene”
Coarse humor
"Dealing with scene stress"
"Disassociate from the
scene"
Distance to facility
Out in the street
Outdoor environment

Physical challenges to the
Anticipating
provision of care
the worst
"Energy transfer"
"Developing a plan"
"Getting through the scene chaos" "Scene safety"
Multi patient triage
"Knowing where
to look"
On scene time
"Primary survey"
Communication in the moment
"Scene size up"
Knowing each other
"No obvious signs
of injury"
Establishing trust
Making quick
decisions
Patient refusal of care
Disconnect - class
vs practice
Accuracy of information from
witnesses
Dispatch

Note: Bolded codes (n=8) remained in the Scene concept family. Codes that are italicized with
quotation marks indicate in vivo coding, which uses the participants own words as the code
(Saldana, 2009). Two codes, “Knowing where to look” and “Energy Transfer” were combined.

Categories. The next level of coding revolved around organization and linkage of
concepts to categories. Corbin and Strauss (2015) highlight the process of developing
categories as a method to elaborate on conceptual properties and dimensions. Although
this study initially had 215 codes organized into 20 concept families, not all concept
families eventually rose to the level of a category, as some did not specifically relate to
the decision- making process. In the determination of categories, primary consideration
was given to the concept that each of the families related to and further reflected the
decision-making processes used and described by EMS professionals in the field.
An overview of the process of category development is elaborated for the
category of “Scene Size Up” in Table 2. Initially, this in vivo phrase of scene size up
represented a code aimed at assessing the scene upon arrival. Next, the code was
placed in the “scene” concept family and further refined. Upon further analysis of
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Table 2.
Process of category development: Scene Size Up
Participant data

Original
Code
Attitude
on scene
Muscle
Memory
Control
the scene

Are they relaxed or is everybody on scene like really worked up, frantic?

Revised
Concepts
Attitude on
scene
Automatic
procedures
Control the
scene

Category

Some of it is automatic but mostly, you just go through the motions because you're so used to
doing it but I've always done, “Is my scene safe?”
Because you have control of the scene. If you come in and there are six people there, six
injured people. If you grab the most urgent patient and leave, then all that time by the next
truck arriving on scene has to once again triage, but the first crew on scene, even though it is
natural instinct to want to swoop in, take the most emergent patient and be the hero and be on
with your way, you are the one that has to keep control of the scene.
Energy
If you got two foot of intrusion, they’re the driver and you got two foot of intrusion on the
Energy
transfer
passenger side of the car, yes, that’s a lot of energy that’s getting transferred through but it’s
transfer
not being transferred directly to them. Whereas if that intrusion was on the driver side and
there was two foot of intrusion there, like that’s metal tissue, that’s energy is being transferred
more directly to them
Multi
Scene Size Up
Well, if you’re in a triage situation and you have multiple patients on the scene, depending on
Multi patient
patient
how many patients, what kind of resources we have available. Do we have extrication, that
triage
type of stuff? First thing I’ll do is call a helicopter, if I can justify it, you know, if you’ve got some triage
severe traumas going on. I don’t like to call a helicopter unless it’s very warranted because it’s
expensive
You’re going to do a general impression of the patient, how many patients do you have, scene Scene
Scene size up
size up
safety and triage.
- general
We’ll take car accidents, any kind of motor vehicle accident. I look at the entire picture. “Okay,
Scene size up
what level was the speed? What did you hit?”
- mechanism
So, first thing is to just make sure the scene is safe. And then, it just really varies from trauma
Scene size up
to trauma. So, if you get out on a bad car wreck and you’re in the middle of the road, you need
- safety
to be sure the scene is safe.
It was a rollover with ejection on a country road. Two patients, of course we have one
Scene size up
ambulance- and we're waiting for more resources to get there. So I'm with one patient and my
-resources
partner is with another patient.
Note: Examples of quotes provided by participants, the original codes assigned to the data, revision or inclusion of the code into a concept
family, and inclusion of that concept family into a category.
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quotations and properties, the scene size up code was divided into 4 parts that were
described by participants when sizing up the scene: general, mechanism, safety, and
resources. After consideration, it became apparent that Scene Size Up was a larger,
more comprehensive category, subsuming the original concept family of “Scene.” Scene
size up defines the initial steps of the triage process based on participant’s description.
Within this category, participants were very clear in their actions when assessing the
scene. Two major sub-categories emerged, and within each sub-category, additional
dimensions were highlighted. These properties and dimensions are explored in Chapter
4 Results.
In determining theoretical categories, an analytic strategy referred to as the
“paradigm”, was heavily relied upon to link context with process (Corbin & Strauss,
2015). According to Corbin and Strauss (2015), although the context does not dictate
the experience or action, it does identify the set of conditions that give rise to the
problem (context) which then is acted upon (process) by EMS providers with a specific
outcome (consequence). As a sense of order was emerging, increased focus was given
to those aspects of the data that specifically described the conditions that preceded the
need for EMS intervention and resultant outcomes of those actions. The data provided
by the participants consistently indicated a sequential order in performing certain tasks,
which are also quite clearly differentiated yet could overlap. For example, the provider
could be assessing both the scene and generating an initial impression of the patient
while walking towards the patient. There was not always a clear line of demarcation
between where one task ended and another task began. The awareness of time
emerged from the presented scenarios, which were sequentially oriented. This
awareness arose through an a priori understanding of health care delivery and through
investigator experiences as a registered nurse. Time is a critical consideration in
providing care to patients, regardless of the setting. This study did not begin with an a
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priori assumption of the role of time in the decision making-process used by pre-hospital
providers. The categories developed from what the participants said and the
participants organized these categories in a specific order.
Memos and Diagrams. Simultaneously with the coding process, notes in the
form of memos and diagrams were maintained to provide evidence of the analytical
process. A memo is considered a running log of the analytical thought processes
(Corbin & Strauss, 2015). As GT analysis is a cumulative experience and evolves over
time, it is critical to document the evolution of thoughts. The writing of a memo is more
than making brief notes and is intended to be detailed. Writing memos allowed the PI to
record ideas during analysis and provided an audit trail of decision making. Memos
were written after every interview and at every point during analysis. In addition,
diagrams were created and modified as necessary during the analytic process.
Diagrams are visual representations of the relationships between concepts and
categories. All memos and diagrams were dated and organized with corresponding text
and concepts.
Reflexivity
In any research, the role of the researcher plays a pivotal role and has a
tremendous influence on interpretation. In a naturalistic inquiry, the researcher is
typically viewed as a part of the study and not as an objective observer. The purpose of
reflexivity is to increase self-awareness and to acknowledge the active role of the
researcher (Creswell, 2007; Curtain & Fossey, 2007). Therefore, a reflexive diary was
kept to document emotions, reactions, and thoughts throughout the study. Reflexive
notes were maintained after every data collection session and as needed. The reflexive
notes were also coded and analyzed for concepts.
Initial reflexive note. In order to situate myself in the context of the study, the
initial reflexive note is as follows. I come to this study with a nursing perspective on
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health care delivery and a pragmatist view of knowledge and evidence. My pragmatist
view emphasizes the focus on the research question being asked and on the problem
needing to be addressed. I look for timely and practical solutions, which is consistent
with my nursing background. Within this pragmatist view, I also embrace the postpositivist view that some things may be counted and quantified, as well as the
constructivist view that experiences, environment, and interactions shape our reality. I
have realized that as I get older, I tend to lean more towards the importance of context in
understanding actions and interactions. People are complex and multi-faceted, and the
answer that you find is based on how you look at the issue.
My nursing background does not include emergency or trauma nursing, although
I have cared for traumatically injured patients. I am an outsider to the world of trauma
systems and particularly to pre-hospital care. The lack of knowledge in this area had
both a positive and a negative impact on the development of this study. On the positive
side, I had few pre-conceived ideas of how the trauma system should work. Although I
understood the basic premise of pre-hospital care, the details and protocols were
unknown to me. From a negative perspective, my lack of awareness and understanding
of the trauma system has been frustrating, as I have had to learn the intricacies and
nomenclature that is specific to this specialty. The social and environmental context of
pre-hospital care is vastly different and more nuanced than I anticipated. I took for
granted that knowing an aspect of healthcare delivery would ease my transition into the
specialized processes and language of another area.
I have identified two of my initial preconceptions and biases relating to this study
and the providers in the trauma system. The first is my perception of EMS providers. I
viewed EMS providers as “underdogs,” at the bottom of a hierarchal medical system. I
imagined that they struggled to make accurate decisions in less than ideal environments,
have low pay rates, and did not receive the acknowledgement that they deserve. I felt
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that the people who chose to become EMS providers were typically “the salt of the
Earth” type of people – practical, caring, no nonsense. I also became increasingly
aware of another perception, that of the EMS provider as a “cowboy.” I picked this idea
up when speaking generally with people about EMS providers. Secondly, I believe that
the health care system in the US encourages system overuse due to fear of medical
malpractice and personal liability. This overuse has become part of the culture of health
delivery and has a strong influence on providers’ actions. Newgard et al. (2011a)
highlight the concept of a “culture of caution.” Throughout this study, I recognized the
impact of these primary biases and attempted to be sensitive to any other biases that
arose. Preconceptions and biases impact the interpretation of data.
Trustworthiness
Qualitative research has often been criticized for not following prescribed rules to
ensure the quality of the study (Mays & Pope, 1995; Shenton, 2004). The qualitative
research community has yet to agree on standards to ensure and assess the quality or
rigor of the completed work. Arguments have been made to accept quantitative
terminology, such as validity and reliability and to redefine them, to create qualitative
terms that parallel quantitative terms, or to create new terms to represent the concepts
being captured more accurately (Creswell, 2007; Whittemore, Chase, & Mandle, 2001;
Rolfe, 2006; Polit & Beck, 2008; Corbin & Strauss, 2015). Others have pointed out that
the diverse nature of qualitative inquiries cannot be evaluated using one set of criteria.
Rolfe (2006) suggested that a general qualitative paradigm might not exist, but that each
research methodology should be evaluated on its own when evaluating a naturalistic
inquiry. To this end, Rolfe (2006) argued that quality is not defined by checklists or post
hoc evaluations, but is embedded in the methodological process.
Lincoln and Guba (1985) developed a parallel framework focused on
trustworthiness, which relates quantitative and qualitative research concepts. Lincoln
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and Guba’s “Trustworthiness” framework is considered the “gold standard” for evaluating
the rigor of qualitative studies (Whittemore, et al., 2001; Polit & Beck, 2008). According
to Curtain and Fossey (2007, p.88) trustworthiness is “the extent to which the findings
are an authentic reflection of the personal or lived experiences of the phenomenon
under investigation.”
Trustworthiness consists of credibility, dependability, confirmability, and
transferability. Morse, Barrett, Mayan, Olson, and Spiers (2002), Rolfe (2006), and
Shenton (2004) all noted the parallel qualitative to quantitative research terms, namely
trustworthiness to rigor, credibility to internal validity, dependability to reliability,
confirmability to objectivity, and transferability to external validity. Evaluation of these
concepts allows the reader to make a determination of the trustworthiness of the study
and also serves as a guide for the researcher during implementation of the study as well.
Strategies and techniques to operationalize the trustworthiness concepts and to facilitate
evaluation have been established and are congruent with GT principles (Shenton, 2004;
Creswell, 2007; Polit & Beck, 2008). Rigorous application of the GT methodology should
result in thick, rich descriptions, detailed analytic memos, and an auditable decision trail.
Furthermore, the use of a reflexive journal, verbatim transcription, data and
methodological triangulation, and debriefing sessions contributed to the trustworthiness
of this study.
The concept of credibility refers to confidence in the interpretation or the truth of
data (Beck, 1993; Corbin & Strauss, 2015; Polit & Beck, 2008). Credibility may also be
viewed as the congruency or fit between the participant’s perception and the
interpretation by the researcher (Tobin & Begley, 2004; Corbin & Strauss, 2015). The
credibility of this study was enhanced through the selection of study methods that were
consistent with the aims of the study. The open-ended questions used during the
interviews were adapted from another study with similar aims, thus supporting the line of
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questioning to capture what was intended. Shenton (2004) suggests that an
understanding of the organizational culture is valuable to the understanding of how
things work. The researcher was previously employed by the organization (within
another area) and had many interactions with providers involved with trauma care.
Observational ride alongs with ambulance crews and an in-field trauma physician
allowed for direct dialogue about being in the pre-hospital field. The sampling of
participants was consistent with the GT method and was focused to elucidate the
process of decision making. An additional step to ensure credibility of the findings was
through frequent debriefings between the researcher and methodological advisor.
These debriefings explored and challenged ideas, interpretations, and provided a
different perspective to consider. Methodological guidance was provided to ensure
congruence and adherence to GT principles. The use of a reflexive journal was
implemented to differentiate researcher views.
Transferability refers to the generalizability of the data, which is the applicability
of the findings to other groups or settings (Polit & Beck, 2008). Although some argue
that the idea of transferability is not appropriate for qualitative inquiry, others have made
the argument that the provision of a clear description of the contextual setting and
procedures allows another researcher to determine the applicability to their own setting
(Shenton, 2004). To this end, the aims, setting, participants, and study procedures have
been clearly delineated. The goal was to provide enough detail of both the context of the
setting and the raw data from participants to allow another researcher to determine if the
study would be transferable to their own setting (Houghton, Casey, Shaw, & Murphy,
2012).
Dependability refers to the ability of the study to be replicated to produce similar
results/ findings. That is, if the study were replicated at a later date using similar
participants in a similar setting, would the findings be repeated? Confirmability refers to
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the ability of the data to represent participants’ views and not just interpretation by the
investigator (Tobin & Begley, 2004; Polit & Beck, 2008). Confirmability requires that the
interpretations are clearly developed from the data. Both dependability and
confirmability are established through a detailed audit trail of decisions made by the
researcher. A reflexive journal was maintained to enhance this aspect of trustworthiness
and provides evidence of a separation between the participants’ views and the
interpretations of those views by the researcher.
Qualitative Study Limitations
The potential limitations of this study included the focus on one trauma region
that has only one Level 1 trauma center. The application of GT methodology was
hindered by time constraints and may have had an impact on data analysis. Although
not a true limitation, the use of qualitative methods does not enhance generalizability,
but focuses on the experience of the participants instead. Participants self-select to
participate in the study, and their experiences may not adequately represent the practice
in the region.
Quantitative Design
A descriptive, exploratory design analyzing secondary data was selected to
address the quantitative research questions. The selection of quantitative secondary
data analysis was aimed to measure outcomes of the triage decision making within the
contextual structure of the FTDS algorithm. Therefore, within the structure of the
trauma system, processes for pre-hospital decision making were elucidated and then
examined in relation to outcomes. The specific aim of the quantitative portion of the
study was to examine EMS providers’ trauma transport decision making through the use
of and agreement with the Guidelines for Field Triage of Injured Patients Decision
Scheme (FTDS) criteria. This overarching aim was further divided into specific subaims.
60

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
2.1 To determine which FTDS criteria are documented by EMS.
2.2 To determine which FTDS criteria are reported verbally by EMS.
2.3 To determine if the documented FTDS criteria are in agreement with the
verbal report of the communicated FTDS criteria.
2.4 To determine the relationship between the documented FTDS criteria and the
level of Trauma Team Activation (Level 1, Level 2, or Level 3).
2.5 To determine the relationship between the verbally reported FTDS criteria
and the level of Trauma Team Activation (Level 1, Level 2, or Level 3).
2.6 To determine if the documented and verbal FTDS criteria are associated with
patients’ emergency department (ED) disposition and the Injury Severity
Score (ISS).
Setting
The research was conducted at an academic medical center in the southeast US.
A Level I trauma center is located within the medical center. The medical center has
over 450 adult in-patient beds and is co-located with a specialty children’s hospital. This
trauma center is the only Level I designated trauma facility in the region and has
maintained level 1 designation for over 30 years. The trauma center serves a wide
geographical area consisting of 13 counties, known as a trauma region. This trauma
region is home to 460,000 people (US Census Bureau, 2014) and treats approximately
1,500 designated trauma victims annually.
Sample Description
The population of interest comprised the records of adult trauma patients from this
trauma region. Records were considered eligible for inclusion if patients:
•

Were adult trauma patients, aged 18 and older;

•

Met the inclusion criteria for entry to the 2014 trauma registry;

•

Were brought to the trauma center by EMS ambulance via ground transport;
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•

Had an accessible copy of the EMS trip sheet; and

•

Were admitted to the trauma center between January 1 and December 31, 2014.

Records were excluded if patients:
•

Were transferred from another facility;

•

Were transported by helicopter;

•

Were brought by a transport service; or

•

Were children, 17 years of age or less.

The majority of trauma studies differentiate between adults and children. Although
the decision-scheme criteria are also used to triage children in this region, decision
making practices may differ between adults and children. Limiting the population to
adults allowed the comparability of factors related to decision making in this region and
facilitated comparisons with other published studies. Trauma registry inclusion criteria
are specified in the 2014 NTDB data dictionary, as well as by the state. All patients
entered on the trauma registry must meet minimum criteria regardless of the mode of
transport or trauma level activation status. For this study, all eligible patients must have
been transported to the trauma center via ground ambulance, as the decision-making
process of the EMS provider is being considered. Data for 2014 were selected based on
the availability of complete data and the time since the last FTDS revision. As the FTDS
was last revised in 2011, it was assumed that EMS providers had time to adopt these
changes into practice.
This study aimed to examine actual EMS providers’ triage decision making.
Therefore, if the patient was transferred from another facility, the decision to transfer
would typically have been the result of medical decision making between facilities.
Furthermore, if the patient was transported by helicopter, the arriving flight EMS team
would not usually be the initial EMS providers on the scene. Due to the high cost and
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scarcity of resources, helicopter transport is typically reserved for the most severe
injuries, in conjunction with time considerations (Hirshon et al., 2016; Thomas et al.,
2014). The trauma literature often examines flight response separately from ground
response; thus, excluding helicopter admissions also allows for greater comparability
with other published works. Patients brought by ambulance transport service are
typically pre-planned and not transported in response to immediate injury.
Sampling Frame
As this was an exploratory study, power was not calculated to determine the
sample size. The use of power analysis allows for estimating the size of the sample
needed in order to reduce the risk of a Type II error (Polit & Beck, 2008). An
underpowered study has limited ability to detect differences (relationships) between
variables (Cook & Campbell, 1979). In 2014, the academic medical center had
approximately 1,500 trauma patients who were eligible for inclusion on the trauma
registry. Of that number, it is estimated that approximately 750 (50%) of these subjects
may have an accessible trip sheet. Therefore, a sample of 200 records was determined
to be appropriate for exploration.
Identification of the study population. For the initial identification of the study
population, a request was submitted to the Trauma Center to provide eligible databased
trauma registry records electronically. The trauma registrar was requested to query the
data set electronically to produce the base study population by including all records
meeting the inclusion criteria for the 2014 trauma registry. Of those records, the data
were then queried to exclude all transport except ground EMS ambulance transport, to
exclude those 17 years of age or younger (at the time of treatment), and to exclude
those transferred from other facilities.
Once the base study population was determined, the data was further sorted
according to ambulance provider and missing trip sheets. The non-identifiable
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aggregate data was provided in numeric form from the database queries. These results
were examined by the PI and study biostatistician to determine the most statistically
appropriate population to reduce bias. The initial plan was to sample only from the main
ambulance service provider, as they represented the majority of EMS transports in this
region. However, after review of data provided by the trauma center, the PI and study
biostatistician determined that including all ambulance service providers was more
statistically appropriate than limiting the study population to one provider. It was
previously assumed that one specific ambulance provider transported the majority of
trauma patients. However, review of the data indicated that trauma transport was
generally distributed among other trauma transport service providers as well.
Once the study population was determined, the requested trauma registry data
were uploaded from the trauma registrar directly to the university based secured server
by the primary investigator. All identifiable records were maintained electronically and
were not printed.
Identification of the study sample. A stratified distributional sampling frame
was applied to the study population. The selected sample (n=200) was drawn randomly
from the study population using a proportional distribution strategy (randomly within
stratum). To decrease the likelihood of seasonal variation regarding mechanism of
injury and injury type, the calendar year was stratified into four seasons: spring (March –
April – May), summer (June – July – August), fall (September – October – November),
and winter (December – January – February) (Ali, & Willett, 2015; Wang, et al., 2012;
Rising, O’Daniel, & Roberts, 2006). Within each season stratum, records were further
stratified by level of TTA (Levels 1, 2, and 3). A distribution-based sampling frame was
applied within each stratum (season and TTA level) to reflect the population more
accurately.
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Sample electronic medical records (EMR) were accessed to locate EMS trip
sheets using the subject’s medical record number (MRN). Access to the EMS trip sheet
is an inclusion criterion for this study. If the EMS trip sheet was not present in the EMR,
that subject was excluded and another subject was selected randomly from the
appropriate stratum as a replacement. This process was repeated until the required
sample size was attained.
For the analysis of congruence between the audio files and trip sheets, a
convenience sample of 71 matched files were examined. The trip sheets were matched
to the corresponding trauma pre-alert audio recording. Each audio recording was
required to be of sufficient quality for data abstraction.
Protection of Human Subjects
Institutional Review Board approval for this quantitative study was granted from
the university. The study was implemented after IRB approval was obtained. This
analysis of previously collected data is considered appropriate for an expedited review
with a request for a waiver of the Health Insurance Portability and Accountability Act
(HIPAA) and a waiver of consent. An expedited review allows for research that involves
materials, such as data, documents or records, which have been collected for nonresearch purposes. Individual consent from each subject was not required in this study
as the data were previously collected for health care purposes. No study subjects were
contacted nor remunerated.
As this study contains private health information, release of this information
would be a violation of HIPAA and may have a negative social, financial, or legal impact
on the subject. In order to minimize risk, no electronic records (including trip sheets) or
audio files from the academic medical center’s secure servers were downloaded off of
the secured servers. Each subject was assigned a study identifier code, and the code
list of study subjects was kept in a locked cabinet, in a locked room, at the home of the
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PI. Data abstraction was conducted in a private, secured room and audio files were
reviewed through headphones to ensure privacy. Analysis was conducted using an
encrypted computer designated solely for this purpose. Patients’ names and other
identifying information will not be published.
Quantitative Data Collection Procedures
Data were collected from three sources: electronic trauma registry records, EMS
trip sheets, and pre-alert audio recordings. All three sources of data were provided by
the academic medical center in electronic/ digital format via secured access. All
abstracted data were entered into a relational database created specifically for this study
and secured on the university’s encrypted server. Only the primary investigator and subinvestigators had access to the data. The data collection procedures described below
are specific to the data source being abstracted. A description of each data source is
provided prior to the description of the data collection procedures.
Trauma Registry Records
All designated trauma centers are required to maintain a trauma registry to
collect trauma specific data elements in accordance with state and national
requirements. The data are submitted annually to the National Trauma Data Bank
(NTDB) (ACSCOT, 2014). The NTDB data standards are minimum requirements that
apply to all designated trauma centers to allow for uniform comparability of data across
regions and states. To support data standards and ensure uniformity, the NTDB data
dictionary is annually updated, specifying the operational definitions for each data
element. In addition, each trauma center is to have procedures in place to monitor data
quality (ACSCOT, 2014). For the relevant variables, the NTDB definitions and guidance
provided for 2014 admissions were used for this study (ACSCOT, 2013). Each state has
the flexibility to supplement the minimum data reporting requirements and to collect
additional data.
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Trauma registry record data collection. Specific variables were abstracted
electronically from the academic medical center’s trauma registry sample using the
Demographics and Outcomes Variables Abstraction Protocol (see Appendix B). These
variables included demographic information (age, sex, and race), outcomes (trauma
team activation level, patient disposition when leaving the emergency department, and
the patient injury severity score), and the date of the trauma incident. Although MRN was
used to initially identify records, the MRN was not recorded or abstracted into the study
database. Each patient record was assigned a unique study identifier. The master code
book containing identifiable information was kept separate from the database.
EMS Trip Sheet
Pre-hospital providers are required to document their care, as mandated by state
requirements. This documentation is commonly referred to as the patient care report,
run report, or trip sheet. For this study, the phrase “trip sheet” was commonly used in
this region and was the term used to reference the pre-hospital documentation form.
Although the required data elements may be similar, trip sheet forms are not
standardized and vary according to the EMS organization. The EMS provider is required
to provide the trauma center with a copy of the trip sheet before leaving the facility. The
trip sheet is scanned into the patient’s medical record by the trauma registrar. Trip
sheets have identifiable patient information and cannot be de-identified within the record.
It was essential to examine original EMS providers’ documentation on their trip sheets as
opposed to data entered by the hospital staff or trauma registrar to ensure authenticity
without interpretation. As this study aimed to examine EMS providers’ decision making,
the information documented by each individual EMS provider acted as a proxy for their
in-field decision making.
EMS trip sheet data collection. The trip sheets were reviewed and abstracted
manually using the Process Variables Data Abstraction Protocol (see Appendix D). In
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addition to the 29 specific process variables, three additional variables were also
collected: ambulance identifier, date of the incident, time of arrival at the academic
medical center. The three additional variables were collected to match EMS trip sheets
with audio recordings and were not analyzed.
Pre-Alert Audio Records
The third source of data was pre-alert audio conversations between EMS
transport and the academic medical center. Incoming notifications of patient transport
are routinely recorded by the medical center. To examine congruence with the EMS trip
sheet process variables, the same data from the pre-alert audio records were also
identified and abstracted manually. Information identifying the patient was verbalized in
the pre-alert audio conversations recorded between EMS and the academic medical
center. Field-to-hospital reports are not standardized, and identifying information may
be verbalized at any point during the recording (Zhang et al., 2013).
Audio record data collection. After completion of the EMS trip sheet
abstraction, a convenience sub-sample of records was selected for an audio review and
FTDS criteria data abstraction of the trauma pre-alert call (n=71). To facilitate data
collection, the PI was granted remote access to the academic medical center’s data
server, which maintained the recorded audio files. The audio records were retrieved
based on the patient’s documented date and time of arrival at the trauma center as well
as ambulance crew identifier. To retrieve each audio record, the PI sorted through and
listened to recordings of incoming pre-alert patient reports to identify a match between
the trauma registry record and the audio report. As the time of the pre-alert call was not
often written in the record, the PI worked backwards from the arrival time documented
on the trip sheet to locate the audio recording. Once a match was determined, the
recording was abstracted for the variables of interest. Matched audio recordings were
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abstracted using the same Process Variables Data Abstraction Protocol (see Appendix
D) used for the abstraction of EMS trip sheets. Audio recordings were not transcribed.
Variables and Measurement
The variables of interest are organized according to three categories:
demographics, processes, and outcomes. The collection of demographic variables for
analysis was limited to age, sex, and race. The process and outcome variables are
described in the following sections. At the conclusion of the variable descriptions, Table
3 provides a summary of all quantitative variables collected for this study.
Process Variables
The 29 FTDS variables are considered process variables in this study. Any
FTDS variable that applied specifically to children was removed. The FTDS variables
are organized according to four primary categories: Step 1 (physiologic), Step 2
(anatomic), Step 3 (mechanistic), and Step 4 (special considerations). Visually, these
steps are presented in an algorithmic progression starting with Step 1 criteria listed at
the top, indicating order of priority (see Appendix A). The EMS provider will determine
whether the injured patient meets any of the criteria listed for Step 1. If any Step 1
criteria are met, the FTDS algorithm dictates that the patient is to be transported to a
trauma center. If Step 1 criteria are not met, the EMS provider then moves to Step 2 to
assess the patient for anatomic criteria. This process continues through Step 4 criteria.
The FTDS indicates that patients meeting Step 1 or Step 2 criteria requires transport to a
high-level trauma center. Although EMS providers are to follow established protocols in
their region, the FTDS indicates more discretion in destination transportation in Steps 3
and 4.
The first variable category is Step 1, addressing physiologic derangement. This
step consists of three variables, but for this study, the third variable related to respiratory
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rate was differentiated between number of breaths per minute and the need for
ventilatory support. The variables include:
(1) Glasgow Coma Scale (GCS) score ≤13;
(2) Systolic blood pressure (SBP) <90 mm HG;
(3a) Respiratory rate (RR) of <10 or >29 breaths per minute
(3b) Respiratory rate (RR): need for ventilatory support.
The Step 2 category addresses anatomic injury and consists of eight variables.
The variables include:
(1) All penetrating injuries to head, neck, torso, and extremities proximal to elbow
or knee;
(2) Chest wall instability or deformity (such as flail chest);
(3) Two or more proximal long bone fractures;
(4) Crushed, degloved, mangled, or pulseless extremity;
(5) Amputation proximal to wrist or ankle;
(6) Pelvic fractures;
(7) Open or depressed skull fracture; and
(8) Paralysis.
The Step 3 category addresses mechanism of injury. This step has four main
variables, which are further differentiated into sub-variables. The variables include:
(1) Falls: Adults >20 feet (one story is equal to 10 feet)
(2) High-risk auto crash: intrusion
(2a) High-risk auto crash: ejection (partial or complete) from the vehicle
(2b) High-risk auto crash: death in same passenger compartment
(2c) High-risk auto crash: vehicle telemetry data consistent with high risk of injury
(3) Auto versus pedestrian/ bicyclist: pedestrian/ bicyclist thrown
(3a) Auto versus pedestrian/ bicyclist: pedestrian/ bicyclist run over
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(3b) Auto versus pedestrian/ bicyclist: pedestrian/ bicyclist with significant
(>20mph) impact
(4) Motorcycle crash: >20 miles per hour
If mechanism of injury is the primary factor in making a destination decision, EMS
providers are advised that a less resourced trauma center (not necessarily requiring a
level 1 trauma center) may be an appropriate choice.
The Step 4 category addresses a variety of other special considerations that
EMS providers should take into account based on each unique incident. This step has
five main variables, which were further divided into sub-variables if indicated:
(1) Older adults: risk of injury or death increases after age 55 years
(1a) Older adults: SBP <110 might represent shock after age 65 years
(1b) Older adults: low impact mechanisms (e.g. ground level falls) might result in
severe injury
(2) Anticoagulants and bleeding disorders, specifically indicating that patients
with head injuries are at high risk of deteriorating
(3) Burns: without other trauma mechanism: triage to burn facility
(3a) Burns: with trauma mechanism: triage to trauma center
(4) Pregnancy >20 weeks
(5) EMS provider’s judgment.
The FTDS algorithm indicates that if a special consideration criteria is the main
factor in destination decisions, depending on the issue, transport to a trauma center may
not be necessary. Operational definitions of each variable are generally unambiguous
and self-explanatory due to their clinical nature. The 29 process variables and their
operational definitions are specified in the Process Variables Data Abstraction Protocol
(see Appendix C).
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Outcome Variables
Trauma Team Activation. The FTDS algorithm does not specify a level of TTA
to be activated by the trauma center. The level of TTA is determined by the trauma
center based on information provided during pre-alert communication with the EMS
provider. These trauma teams consist of multidisciplinary providers who work in unison
to expedite efficient and timely care. Based on the pre-alert communication, the trauma
center follows their established TTA protocols and alerts the trauma response team to
prepare for an incoming trauma patient. The level of TTA is recorded on the trauma
registry record.
As trauma team activation is examined, it is important to note that EMS providers
do not make trauma team activation level decisions. The receiving trauma center
determines the level of trauma team activation based on the information provided by the
EMS provider, as well as on its own activation protocols. Each trauma facility develops
its own policies regarding the criteria that require a specific level of TTA, but general
guidance has been established by the ACSCOT (2014). Each trauma center is able to
create policies that are based on system experience and that are sensitive to the needs
of their populations. Another important caveat in facility based policies is that TTA
protocols are not required to reflect all the FTDS criteria in the order specified in the
FTDS algorithm. However, according to ACSCOT (2014, p. 24) the “direct linkage of the
triage (FTDS) criteria, destination protocols, and trauma team activation criteria is
desirable”.
The academic medical center’s Trauma Center has three designated levels of
response for trauma patients. A full trauma team response, also known as a Level 1
TTA, requires the full complement of staff that may be necessary for trauma
resuscitation. A partial team response, also known as a Level 2 TTA, requires many of
the same responders as a Level 1 response, and specifies whom should respond.
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Finally, for a Level 3 response, the trauma response team is not activated or alerted
about the incoming patient. In this case, the patient will be examined by the emergency
department attending physician with support from or consultation with the trauma service
as deemed necessary. For this study TTA was measured as Level 1, Level 2, or Level
3.
Injury Severity Score. The ISS is recognized as the current standard for
determining injury severity of trauma patients, and is often used to determine whether
trauma center resources were needed. An ISS greater than 15, also written as ISS ≥16,
has been consistently applied as a measurement category for differentiating between
severe and non-severe injuries. The locally calculated ISS variable is entered as a
numeric value with a range from 0 to 76. The ISS is entered in the trauma registry
record and is calculated based on confirmed post hoc patient injury. For this study, the
ISS score was categorized as severe injury (16-75) or non-severe injury (0-15).
Emergency Department Discharge Disposition. In addition to ISS, composite
measures, including patient disposition when discharged from the ED bed, are used to
measure trauma center need. Disposition was operationally defined using the NTDB
criterion: the disposition of the patient at the time of discharge from the ED (ACSCOT,
2013). The NTDB data element lists 11 options for disposition description; however, for
this study, several disposition options were incorporated in other categories relevant to
the aims of the study. The category of “floor bed” subsumed the categories of telemetry/
step-down unit and observation unit. Furthermore, the category of “other” subsumed the
following categories: home with services, home without services, left against medical
advice, and transferred to another hospital. Disposition was measured using the
following categorical measures: Other, Floor bed, ICU, OR, Death.
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Table 3.
Summary of Quantitative Data Variables
CATEGORY

VARIABLE

DATA
SOURCE

Age

TR

Sex

TR

Race

TR

1

Glascow Comma scale ≤ 13

TS/AR

2

Systolic Blood Pressure (mmHG) <90 mmHG

TS/AR

3

Respiratory rate: <10 or>29 breaths per minute

TS/AR

4

Respiratory rate: need for ventilatory support

TS/AR

5

TS/AR

6

All penetrating injuries to head, neck, torso, and extremities
proximal to elbow or knee
Chest wall Instability or deformity (e.g., flail chest)

7

Two or more proximal long bone fractures

TS/AR

8

Crushed, de-gloved, mangled, or pulseless extremity

TS/AR

9

Amputation proximal to wrist or ankle

TS/AR

10

Pelvic fractures

TS/AR

11

Open or depressed skull fracture

TS/AR

12

Paralysis

TS/AR

13

Falls: Adults: >20 feet (one story is equal to 10 feet)

TS/AR

14

High-risk auto crash: Intrusion: including roof; >12 inches
occupant site; 18 inches any site

TS/AR

15

High-risk auto crash: Ejection (partial or complete) from
automobile
High-risk auto crash: Death in same passenger
compartment
High-risk auto crash: Vehicle telemetry data consistent with
high risk of injury

TS/AR

18

Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist thrown

TS/AR

19

Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist run over

TS/AR

20

Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist with
significant (>20 mph) impact

TS/AR

21

Motorcycle crash >20 mph

TS/AR

22

Older Adults: risk of injury or death increases after age 55
years
Older Adults: SBP <110 might represent shock after age 65
years
Older Adults: low impact mechanisms (e.g. ground level
falls) might result in severe injury

TS/AR

Anticoagulants and bleeding disorders: Patients with head
injury are at high risk for deterioration

TS/AR

Demographic

Process
Step 1

Step 2

Step 3

16
17

Step 4

23
24
25
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26

TS/AR

27

Burns: without other trauma mechanism: triage to burn
facility
Burns: with trauma mechanism: triage to trauma center

28

Pregnancy >20 weeks

TS/AR

29

EMS Provider judgment

TS/AR

Trauma Team Activation Level

TR

Injury Severity Score

TR

Disposition from emergency department

TR

Medical Record Number

TR

Date of incident/ admission

TR

EMS Crew/ Ambulance Identifier

TS/AR

Time of EMS arrival to trauma center

TS/AR

EMS trip sheet number

TS/AR

Pre-alert audio record number

TS/AR

TS/AR

Outcome

Identifier*

Note. The table indicates the variables collected and source of data. *Identifier variables were
collected to facilitate matching EMS trip sheets with pre-alert audio recordings. These identifier
variables were not analyzed. TR = trauma registry; TS = trip sheet; AR = audio recording.

Quantitative Data Analysis
Data analysis were conducted using IBM© SPSS© Statistics Version 23. The
data analysis for each sub-part of Aim 2 will be delineated below. Descriptive statistics
were used to describe sample demographics including age, sex, and race. Descriptive
data were expressed as frequency counts and percentages. The level of statistical
significance was set to p<.05.
Quantitative Aim 2. Examine emergency medical services (EMS) providers’ trauma
transport decision making through the use of and agreement with the Guidelines for
Field Triage of Injured Patients Decision Scheme (FTDS) criteria.
2.1 Determine which FTDS criteria are documented by EMS. EMS trip sheets
were abstracted manually for the 29 FTDS criteria. Each FTDS criteria was converted
into a two-level categorical variable. Based on data abstraction, each criterion was
coded as 0=no/ not met or 1=yes/met. Descriptive statistics were used to present the
documented FTDS criteria, expressed as frequency counts and percentages.
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2.2 Determine which FTDS criteria are verbally reported by EMS. Audio
recordings were abstracted manually for the FTDS criteria. Each FTDS criteria was
converted into a two-level categorical variable. Based on data abstraction, each criterion
was coded as 0=no/ not met or 1=yes/met. Descriptive statistics were used to present
the verbalized FTDS criteria, expressed as frequency counts and percentages.
2.3 Determine if the documented FTDS criteria are in agreement with the
verbal report of the communicated FTDS criteria. The FTDS criteria abstracted from
EMS trip reports (sub-aim 2.1) and audiotaped verbal reports (sub-aim 2.2) were
examined for concordance. The Kappa statistic and the overall percentage of
agreement was determined. The Kappa statistic was used to determine the degree of
agreement between the presence or absence of FTDS criteria between the documented
EMS trip sheets and the verbal communication of pre-alert FTDS criteria. Kappa has a
value range from 1 to 0, with 1 indicating perfect agreement and 0 indicating no
agreement (Viera & Garrett, 2005). Kappa statistics below 0.4 typically indicate poor
agreement, between 0.4 and 0.7 indicate moderate agreement, and above 0.7 indicate
good agreement.
2.4 Determine the relationship between the documented FTDS criteria and
the level of Trauma Team Activation (Level 1, Level 2, or Level 3). The Fisher’s
Exact test was conducted to examine if a relationship exists between the documented
FTDS criteria (sub-aim 2.1) and the three levels of TTA. Initially, the Chi-Square test
was to be used, however, due to smaller than expected cell counts the assumptions for
the Chi-Square test were violated and Fisher’s exact test was indicated. The data were
analyzed for differences between the expected frequency and the observed (actual)
frequency of variables. A three-level categorical variable was created for the levels of
TTA: Level 1=2, Level 2 = 1, and Level 3=0.
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2.5 Determine the relationship between the verbally reported FTDS criteria
and the level of Trauma Team Activation (Level 1, Level 2, or Level 3). The Fisher’s
Exact test was conducted to examine if a relationship existed between the verbally
reported FTDS criteria (sub-aim 2.2) and the three levels of TTA. The same statistical
procedures and coding strategies used in sub-aim 2.4 were applied here.
2.6 Determine if the documented and verbal FTDS criteria are associated
with patients’ emergency department (ED) disposition and the Injury Severity
Score (ISS). Fisher’s Exact test was used to examine the relationship between the
documented (sub-aim 2.1) and verbally reported (sub-aim 2.2) FTDS criteria.
Emergency department disposition was converted into a five-level categorical variable:
0=Other, 1=Floor, 2=ICU, 3=OR, 4=Death. The Injury Severity Score was converted into
a two-level categorical variable: 0= non-severe (0-15), 1= severe (16-75).
Quantitative Study Limitations
A potential limitation of the use of existing data is the alignment of the current
study with the initial purpose of the data collection. However, the intention of the trauma
registry, which is to collect data for future administrative and research use, is consistent
with the purposes of this study therefore minimizing this limitation. Inconsistent variable
definitions and data entries may be considered a weakness in secondary analysis as
well (Polit & Beck, 2008; Smaldone & Connor, 2003). To address this issue, the data
variables in the NTDB are standardized, operationally defined, updated annually, and
data entry is subject to quality checks. Each trauma center is required to employ a
trauma registrar to manage the trauma data and to implement procedures to verify the
quality of its data (ACSCOT, 2014). The verification procedures also address missing
data, which is another known weakness of secondary analysis using administrative and
clinical databases. Power was not conducted to determine sample size due to the
exploratory nature of this study, and this may affect the ability to detect relationships.
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Summary
This study aimed to examine the decision-making process of EMS providers
during pre-hospital trauma triage. As little is known about the actual process used by
EMS providers, a concurrent mixed methods approach was undertaken to examine the
phenomenon from multiple perspectives in order to obtain a more complete
understanding and potential corroboration. The use of grounded theory methodology
attempts to describe and explain the processes used by EMS providers within their
context to answer “why.” The application of secondary data analysis is frequently used
in trauma research, and this approach allows for the comparability of findings from
similar studies. The quantifiable results answer “how many.” Together, these findings
paint a more complete picture.
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CHAPTER 4
RESULTS
The purpose of this chapter is to report the findings related to the examination of
pre-hospital trauma triage transport decision making by EMS providers. A mixed
methods concurrent design was used to examine pre-hospital decision making to
provide a more robust understanding of the phenomenon using varying types of
evidence, specifically qualitative interview data and quantitative secondary data. Mixed
methods designs are particularly well suited for complex phenomena, interactions or
processes, and for constructs that are difficult to measure (Creswell et al., 2011). The
use of both qualitative and quantitative data supports a more robust understanding of the
phenomenon from multiple perspectives. Within a concurrent design, the quantitative
and qualitative data are collected and analyzed separately, following rigorous
procedures that are applicable to each selected design methodology. The data gathered
from the analyses allows for triangulation of the multiple aspects of pre-hospital decision
making allowing the data elements to corroborate, diverge from, or contradict each other
(Creswell & Plano Clark, 2007). The convergence of the data is addressed in the
merged results sections.
Research question 1 was addressed using a qualitative grounded theory
methodology. The qualitative results describe how and why EMS providers make
decisions regarding patient transport and destination disposition from their own
perspective. Research questions 2 and 3 were addressed through a quantitative
examination of secondary data results and represent the end products of the trauma
triage decision-making process by examining trauma outcome data. This chapter is
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presented in three sections: Qualitative Study Results, Quantitative Study Results, and
Merged Results.
Qualitative Study Results
The qualitative portion of this study aimed to describe a model of decision
making used by EMS providers to make trauma triage determinations. The model that
developed was intended to explicate decision making processes for a single trauma
victim as opposed to the triage and decision making processes used for situations of
multiple injured persons. The qualitative study results are reported in the following
sections: 1) description of participants, 2) qualitative findings, 3) explanatory model of
decision making, and 4) application of the model.
Description of participants
Pre-hospital EMS providers were recruited for this study following the procedures
specified in Chapter 3. A total of 20 EMS providers were interviewed once for this study
without the need for additional follow-up interviews. No participants withdrew from the
study. The twenty participants comprised 15 paramedics and 5 EMT’s (3 advanced; 2
intermediate) and were employed by seven different EMS agencies. Males comprised
75% (15) and female 25% (5) of the participants. The age ranged from 24 to 64 years,
with an average of 38.3 years. The average age of an EMT was 33.2 years and 42.6
years for a paramedic. Years of EMS experience for EMT’s ranged from 4 to 13 years,
with an average of 7.4 years. Years of experience for paramedics ranged from 6 to 39
years, with an average of 14.7 years. Racial self-identification was predominately
Caucasian (n=18, 90%) with the inclusion of a single African-American and a single
Asian provider. The highest level of education achieved by participants included two
participants with bachelor’s degrees, one with an associates’ degree, six who have taken
some college courses, and the remaining eleven participants with a high school diploma.
All participants held current national certification in their job designation. Participants
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were identified in the study using their general EMS position designation and a number.
Designation indicates differences in participant training, scope of practice, and role in
decision making.
All study participants were employed in the field of pre-hospital care full time, with
16 of the 20 participants as full-time members of ambulance crews, i.e. riding ambulance
trucks. The remaining 4 participants (Paramedics 1, 2, 13, and 15) worked as EMS
instructors or trainers and were not riding ambulance trucks on a full-time basis.
However, they remained actively licensed and used their paramedic knowledge in their
roles. Paramedic 2 had primarily administrative duties but continued to provide
paramedic support to the crews in the field as needed. Paramedic 15 divided her time
between trainer role and as crew member. Three out of these four participants had
more knowledge of policies and the FTDS criteria than the other participants. The five
EMT participants were all enrolled in a paramedic training program.
Qualitative Findings
The grounded theory analysis of participant interview data resulted in the
emergence of the model of Interpreting Trauma into Action. This model is comprised of
three theoretical categories and three distinct decision paths within those categories.
The categories are referred to as the Elements of Decision making (elements) and
represent the distinct step-wise phases that were highlighted by participants. The
elements of decision making are comprised of the phases of: 1) Scene size up, 2)
Patient assessment, 3) Transport destination. Specific trauma triage decisions points
emerged within descriptions of these elements. The decision-making process based on
these critical decision points are referred to as decision paths. Three distinct decision
paths were elucidated and will be presented within the elements of decision making. The
process of decision making has a clearly defined time component. The three elements of
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decision making and three decision paths will be presented in the sequence which was
consistently elaborated by participants, culminating in the final explanatory model.
Element of Decision making 1: Scene Size Up
“Well, naturally, you have to do the scene size up.” (Paramedic 9)
Scene size up is an essential component of the decisions EMS providers make
and was described by every participant as he elaborated on what he did in response to
attending a “911” call. As described by Paramedic 9, the scene size up is a natural
beginning point. Most participants specifically referred to this process as “scene size
up,” which represents an overall assessment of the scene. The category of Scene Size
Up was comprised of 10 concepts that encompassed various aspects of initial scene
assessment. This category is comprised of 2 primary components: environment and
mechanism. The assessment of the environment provides a more global view of the
trauma situation while the assessment of the mechanism focuses on the exact
mechanism by which the patient was injured. Paramedic 1 asserted, “So, (it) starts with
scene size up, get a rough estimate of what (happened) - and this is as we’re pulling up
on. We’re not even out of the vehicle yet.”
Environment. Upon arrival to the scene, EMS providers consider the
environmental context they are entering. As explained by Paramedic 1, an
environmental assessment may begin prior to stepping foot on scene. The
environmental assessment is visually oriented and information collection begins
immediately. The first consideration for providers is personal safety and ensuring that
they are protected from physical harm or violence while attempting to commence their
responsibilities.
So, first thing, and I know that this is drilled in us, but it’s truly something that you
should do. So, first thing is to just make sure the scene is safe. And then, it just
really varies from trauma to trauma. So, if you get out on a bad car wreck and
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you’re in the middle of the road, you need to be sure the scene is safe.
(Paramedic 2)
This formal first step of assessing scene safety was often described as an automatic
procedure and one that was “drilled.” Depending on the context of the scene, varying
aspects of safety specific to each scene must be considered. Paramedic 10 further
illustrates what may happen if a scene is not safe by providing a hypothetical
conversation.
Some of it is automatic but mostly, you just go through the motions because
you're so used to doing it, but I've always done, “is my scene's safe?”. I don't
want to go, “They hit a light pole and where is the electric wires?” because if you
step in one of those - everybody's down. It's usually, you do scene safety or if
you go into an active shooter, “Where's your shooter”? There's been, I've
thanked God I've never encountered it, but there's been horror stories where
they've (shooter) come back.
"What are you doing?" asks the shooter.
"What do you mean what I'm doing?" responds the pre-hospital provider.
"I shot him, I don't want you messing with him," states the shooter.
(Paramedic 10)
Although many participants mentioned scene safety in the context of physical safety,
only one specifically mentioned protective equipment as part of safety considerations. It
may be that the procedures are so routine or automatic as indicated by both Paramedics
2 and 10, that they do not even get specifically mentioned. “First thing I evaluate is the
scene safety. Is it safe for my partner and I? Then we go ahead and do our BSI…gloves,
mask, whatever we may (need)”. (Paramedic 5)
Once environmental safety has been established, EMS providers then turn their
attention to the other aspects of the scene situation. Participants mentioned that they
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perceived cues from their environmental assessment. The attitudes of other providers
who are already on scene, such as police or fire fighters, has an impact on their
perception of the urgency of the situation. These attitudes tend to be reflected in body
language and correspond with the perceived severity of the patient’s injuries.
If Fire’s out already standing outside the trucks smoking and joking, we know it’s
going to be like nothing. We get there and everybody is still inside the house and
they've been on scene for about a couple of minutes longer, we're like, “What are
you doing in there”? If Fire looks panicked…never a good sign. (EMT 1)
In the previous quote, EMT 1 introduces the phrase “smoking and joking” as a relaxed
attitude on scene. However, she goes on the elaborate on the opposite end of the
spectrum highlighting the significance of fire fighter’s panic as “Never” a good sign.
Paramedic 10 reiterates the sense of panic perceived on scene when describing the
police officers as “freaking out”. This panic indicates high severity of injuries resulting in
a “snatch and grab” (immediate transport as quickly as possible).
We get on scene, cops are freaking out because it's one of their own, off duty
officer. He's lying face down. He has a half moon helmet on and all you can see
is blood. We immediately know that he's snatch and grab. (Paramedic 10).
Additionally, the scene situation itself may provide clues to help the providers decipher
patient symptoms.
When we get to the scene, walk in, we determine what’s going on around us,
because what's going on around, what we see around us may give us a clue
about what's happening with the patient. (EMT 2)
Another component of scene size up is the need to manage or control the scene.
The purpose of managing the scene is to ensure appropriate triage of patients without
interruption. The description provided by EMT 3 is a good representation of what other
providers discussed in relation to controlling the scene.
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If you grab the most urgent patient and leave, then the next truck arriving on
scene has to once again triage, but the first crew on scene, even though it is
natural instinct to want to swoop in, take the most emergent patient, and be the
hero and be on with your way, you are the one that has to keep control of the
scene. So when the next unit comes in, you say, "Okay, this is our most urgent
patient. You take them," and then as the trucks keep coming in, you give the
most emergent patient out. So what that does is even though you leave with
maybe the least emergent patient, at least you had control of the scene and can
say this is what is going on. (EMT 3)
In most cases, the need to control the scene arose when discussing multi-patient injury
situations, as they tended to be the most chaotic and in need of management. In the
event of a single person injury, controlling the scene was mentioned when large
numbers of people, such as bystanders, friends, or family are present. The assessment
of any scene also includes the need to assess for additional resources.
You make a determination of what type of resources are you’re going to need,
then you got to look at the mechanism of the injury. You’re going to do a general
impression of the patient, how many patients do you have, scene safety and
triage. (Paramedic 9)
In extreme cases of mass casualty situations, providers will implement specific mass
casualty triage processes to assess and determine additional resource needs. This
triage process often includes the use of color coding based on urgency of need and was
described by several participants. If participants first described a mass casualty triage
process, they were then prompted to discuss a more typical trauma situation they may
encounter daily. Other scene factors, besides multiple patients, may indicate the need
for additional resources such as additional ambulances, police presence, or fire fighters
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to assist in extrication. The need for helicopter transport was discussed in relation to
severe injury and distance to a trauma center.
Mechanism. Participants generally agreed that scene assessment for
mechanism of injury is an important aspect of understanding and interpreting injury.
They mentioned that less emphasis is being placed on the importance of the mechanism
of injury as an indicator of injury severity than in the past; however, the understanding of
energy transfer related to mechanism of injury is crucial to their assessment. Energy
transfer, which was often used interchangeably with the term “forces,” are important for
assessment of injury patterns, especially those injuries that have not yet presented.
An important differentiation was made by participants as they discussed
mechanism of injury in relation to scene size up. It is not necessarily the mechanism
itself, such as a high-speed motor vehicle accident, that is most concerning to the
provider as he assesses the mechanism. Providers verbalized that it is the transfer of
energy from the vehicle to the patient’s body as a result of impact which causes alarm.
Accordingly, when describing the mechanism of injury in detail through “painting a
picture” of the scene, they are attempting to convey the forces of impact and transfer of
energy. This idea of painting a picture generally refers to communicating vital scene
information, either verbally to the hospital or through written documentation on the trip
sheets.
When I call in a hospital, I think my report was pretty much like: head-on collision,
motorcycle versus car, helmet, patient flew about 40 to 50 feet, landed on the
ground. I paint a picture of the ground: it was hard ground, grass and dirt, left an
indentation. (Paramedic 8)

When I could see the bike (motorcycle), when I get to see the damage to the bike
and how far the bike had slid, lay down and that the gentleman had apparently,
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jack knifed the semi in order to try and not hit this guy and so the arrangement of
things on scene, the severity of this semi hitting the bike. It was not like a way
brush into the side. When you kind of evaluate your surroundings and you see
forces and mechanisms of injury and then we were really relieved to see this guy
was even moving. (EMT 1)

His head went through the windshield and left this imprint of his head through the
windshield. I mean that has a high mechanism of injury not just for his head but is
also his chest. I mean, the stopping of the car, the stopping of his body, the
stopping of his organs inside up against the steering wheel. I mean, does he
have bruising anywhere, that kind of thing? (Paramedic 7)

If somebody were to fall out of the sky from parachuting accident, or parachute
didn't deploy, and they land on the ground. They say, they are fine, until it shows
otherwise. I believe you, but I am not going to sit there and say, "Oh yeah, you
are probably fine, you just fell 2000 feet out of the sky." It's what happened that
can kind of make me think, what could actually be going on is more than what is
actually being viewed. (Paramedic 12)
The scene size up is the first element of the process of decision making and provides
the contextual reference prior to assessing the patient. The environmental aspect of this
element of decision making which established safety, is routine in approach, provides
cues related to urgency, and requires consideration of resource needs. The mechanism
aspect establishes the impact of forces and energy transfer as well as a sense of
magnitude which often parallels level of severity. This initial element requires
assessment and assimilation of information that may be drawn upon. Few direct triage
related decisions are made within this element of decision making with the exception of
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calling for additional resources. The overall environmental assessment typically occurs
very quickly, especially in single patient situations. Once the environmental assessment
is completed and they have an understanding of the physical scene, providers focus
their attention on assessment of the injured patient.
Element of Decision making 2: Patient Assessment
So, there's like a few different types of assessments that have to be done. Your
primary assessment is the ABCs (airway, breathing, circulation). That's, you
know, you're just making sure that's good. After your primary assessment, you
start your secondary assessment. (Paramedic 5)
The assessment of the patient is the cornerstone of prehospital trauma triage
(ACSCOT, 2011). The findings from the physical assessment indicates the patient’s
response to the preceding incident. As indicated by DiDomenico, Pietzsch, and PateCornell (2008, p. 2266), the purpose of triage is to “differentiate critically injured patients
from those with minor injuries.” The first and primary decision point made by EMS
providers are made within this element of patient assessment and is aimed to determine
the level of injury severity.
The first objective in assessing the patient is to determine the severity of their
injuries. The EMS provider must assign a level of severity to the patient based on their
assessment and becomes the first major decision point. This decision point within the
element of patient assessment results in only 1 of 2 possible mutually exclusive
determinations. The patient will be determined to either have obvious severe injury or
potential severe injury.
Obvious Severe Injury
Within the element of patient assessment, as mentioned by Paramedic 5, there
are two specific types of assessments that should be conducted, consistent with the
level of severity. The initial, or primary, patient assessment focuses on determining
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obvious severe injury. The assessment involves the rapid assurance of a patent airway,
the patient can breathe, and circulation is adequate to move blood and fluids in the body.
This primary assessment also includes the assessment for loss of limb, which may be
related to an impairment in circulation (impairment in circulation related to blood loss or
hemorrhaging). A common pneumonic that was repeated by participants was: A
(airway), B (breathing), C (circulation), D (disability-responsiveness), E (expose/
environment), and to a lesser extent D, in the case of unresponsiveness. Derangement
in ABC(D) or loss of limb indicates Obvious severe injury.
Decision Path 1: Obvious Severe Injury.
“We are taught the ABC’s (airway, breathing, circulation), cause if you ain’t got
ABC, D (disability) don’t care”. (Paramedic 14)
The primary indicator of obvious severity is noted for any physiologic
derangement in the ABC’s. The idea of loss of life (ABC) or limb is considered
severe/high acuity and was consistently described in the responses provided by
participants. This primary assessment is focused and aimed for rapid decision making,
even as quickly as one look. As clearly stated by Paramedic 14, if a derangement in any
of the ABC’s is present, then there is no need to assess further, you have reached a
decision point. Although not specifically alluded to, an unresponsive patient (D) also
indicates high severity. Paramedic 10 indicates that based his assessment of ABC, he
feels that he has an understanding of the patient’s status. “I assess the scene, look for
obstacles, her mental status, how alert she is. You go -- basically, I was taught ABC. Go
through airway breathing, circulation. It's basically one look and you can tell what they're
doing” (Paramedic10).
The end decision point at this phase of the primary assessment is clearly
understood by the participants. If the patient has an alteration in ABC, is unresponsive
or has potential loss of limb, the EMS provider is to immediately transport to a trauma
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center, i.e. load and go. In these situations of obvious severe injury, the decision is clear
and does not require the need for additional information. Almost all participants stated
that trauma situations are typically “clear” and unambiguous. Several participants either
explicitly or implicitly indicated that trauma interventions/ treatment decisions are
relatively easy to make.
It (trauma) doesn’t require thinking, truthfully. I mean, it does maybe to a certain
extent, but if there’s bleeding, you stop it. If it’s broke, immobilize it. If there’s a lot
of blood, you replace it. I mean it’s just of kind set. A medical call to where you
get to think and analyze and trauma is just kind of a set of standards. You get
there, you know it’s trauma, it’s bad and you just kind of roll. You don’t have to
think about. (Paramedic 2)
To further explore the meaning of “bad” or obvious severe injury, participants
were prompted to describe what they considered a severe injury and how they made
that determination. This prompt provided very little new information, again, participants
reiterated the previously mentioned criteria of alterations in ABCD and loss of limb.
Paramedic 15 summarized the indicators of obvious severe injury with an additional
action of initiating “lights and sirens” is an indicator of perceived severity.
For me, for severity – if we’re going lights and sirens, we have an LOC (loss of
consciousness), ABC problem. You have a problem with airway, breathing, and
circulation…we need to go. Obviously, if there’s also like a limb, a life of limb
issue, like the limb is dangling by a thread or something like that, I’m going to get
you to a hospital as quickly as possible. (Paramedic 15)
Obvious severe injury is determined solely based on provider’s assessment findings. If
the patient meet the criteria for obvious severe injury, the decision regarding level of
injury severity is complete and the provider moves to the next decision point: transport
destination. In the case of obvious severe injury, transport is to the level 1 trauma center.
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If the patient does not meet the criteria for obvious severe injury, then the patient is
further assessed for the second level of severity sub-category: Potential severe injury.

Figure 3. Diagram of decision path 1: Obvious severe injury.

Potential Severe Injury.
Well, what I go off of is potential. Is there potential life threatening injury?
Because I’ve seen the things (that) I haven’t seen. I know the patients that I’ve
been to. I didn’t see anything and they were injured. So, I look at the mechanism,
what caused the injury in the first place? What safety measures were you taking?
What do your vital signs look like? Is there a gross bleed? Is there other signs
you have, battle sign or bleeding out your nose, bleeding out your ear, CFS
(cerebral spinal fluid) coming out. It’s hard to say a one particular thing.
(Paramedic 11)
If the primary assessment did not indicate an alteration in ABC,
unconsciousness, or potential loss of limb, providers then move to the second phase of
the assessment which includes a more comprehensive approach to seek other injuries.
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At this point, EMS providers are focusing on other elements of D (responsiveness),
specifically mental status. They determine if a patient is alert and oriented, as an
alteration in mental status may indicate traumatic head injury. They will also E (expose)
parts of the patient’s body to do both a tactile and visual inspection for other signs of
injury. As illustrated previously by Paramedic 11, not all injuries are obviously visible,
“I’ve seen things (after the fact) that I haven’t seen (upon my secondary assessment)”.
This sub-category of potential severe injury further bifurcates into two decision
paths: high potential for severe injury or low potential for severe injury. Once a prehospital provider has eliminated obvious severe injury and is focusing on potential
severe injury, 1 of 2 decisions must be made. The provider must determine if the patient
has a high potential for severe injury or a low potential for severe injury. Unlike the
determination of obvious severe injury which was made based purely on physical
assessment findings, the information gathered during initial scene size up is now
recalled, specifically from the assessment of mechanism, to help guide in determining
the level of potential for injury. Participants indicated certain types of injuries and
mechanisms may increase the potential for producing severe injury and are considered
as they make severity determinations. Other factors outside of mechanism of injury may
also be considered and are elaborated below.
Decision Path 2: High potential for severe injury.
Most of the time, for me, you can ask me what a critical trauma is. If it's
something that will make a difference or a bad outcome to the person's life, I
would consider that as critical. Just like for example, the laceration that I had
(previously described), you know that after everything else happens, after all the
surgery happens, that was definitely a life changing moment for him with the use
of that arm and everything. That, I would say is how I base how critical the
situation is. It may not be 2-3 broken bones here and there but it's how that injury
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affects the patient in the long run. That is how I am kind of trying to... to basically
differentiate the level of trauma I guess. (Paramedic 4)
An especially empathetic and anticipatory perspective was highlighted in the
statement from Paramedic 4. He looks beyond that moment in time and anticipates the
impact of the injury on the patient’s life. In the scenario that he mentions, he responded
to a severe laceration where the patient cut his arm with an electric saw. Initially, the
patient wanted to go to the local hospital, but Paramedic 4 described the potential
treatments, such as specialized surgery and rehabilitation, that the patient may need
based on his injury. Based on the provider’s explanation of the importance of choosing
the facility that may be best resourced to treat his injury, the patient agreed to be
transported to the trauma center. Paramedic 4 was not the only provider to stress the
need to go to an appropriately resourced facility. In similar situations described, the
provider was anticipating what resources would be necessary to moderate the negative
long term effects of the injury.
In determining high potential for severe injury, varying factors come into play.
Above, the provider considered the future impact of the injury, which was based on his
physical assessment and understanding of physiology. The findings from the physical
assessment will typically be the first consideration in determining potential level of
severity. The most frequently mentioned physical assessment findings that are
associated with high potential for severe injury are head injury and penetrating wounds.
An indication of head injury includes loss of consciousness and altered mental status,
which refers back to assessment for level of disability (D). The presence of penetrating
injuries such as gunshot or puncture/ stab wound also indicate a higher level of severity.
I usually do it with their mental status, how bad their injury is. If I'm bringing in a
leg fracture, I'm probably not going to call a trauma alert. If they're confused, if
they're unconscious and I can't rouse them or get a nod out with painful stimuli or
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if I'm having to intubate them. That says that this is bad and I need you to have
your stuff ready because I'm coming in with something you're not going to like.
(Paramedic10)
Another element previously alluded to is the communication of the level of injury severity
and subsequent indication for trauma alert. Painting a picture of the scene and injury is
an important method to communicate severity, but according to Paramedic 1, certain
words will also convey the seriousness of the situation. In his example, addressing the
mental status through specifying loss of consciousness and “going in and out of”
consciousness sends up a red flag.
There are some words that you want to put in there to indicate how severe your
patient is. You tell them that you had a patient who was a traffic accident, who
had a loss of consciousness and is conscious and alert times two. Patient is
going in and out of consciousness. That sends up a red flag, they are going to be
waiting on you, things of that nature. Yes, there are certain words that gets the
“pucker factor” up so to speak. (Paramedic 1)
The presentation of head trauma or penetrating injury often indicates a high potential for
severe injury. However, the absence of head trauma or penetrating injury does not rule
out the possibility of high potential for severe injury. Even after a patient has been
determined to have adequate ABC’s, the provider is constantly reassessing patient
status for potential threats to those body systems. Paramedic 2 describes a situation
where the patient did not have an ABC problem initially, but then began to develop
difficulty breathing.
And then, they teach you obviously, ABC's—airway, breathing, circulation, but
you’re making your impression as you walk up. If that patient is screaming bloody
murder, that’s good for me actually, because then I know they have patent
airways and they’re breathing. And so, if you’re going to talk to me in broken
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sentences then I’m starting to think, you know, tension pneumothorax, different
things. I don’t think there’s a general. Every trauma is different (Paramedic 2).
In addition to interpreting the physical findings, pre-hospital providers will recall
specific factors from the scene with a focus on energy transfer. Although Paramedic 6
did not specifically mention energy transfer, the description implies that the force of the
impact may produce more severe internal injuries than non-trauma centers are capable
of managing. Again, it is not specifically the mechanism that is the factor, but it is the
forces behind it.
If it was a roll over, most of the facilities probably aren't going to take the trauma
patient other than here (trauma center) because of the mechanism, because
there was enough inertia to completely roll over the vehicle, and that shows that
maybe, they don't have the level of care from the injuries that could have
occurred from that rollover accident. (Paramedic 6)
Specific vehicle damage findings also indicate impact and energy transfer. Paramedic 5
provides examples of vehicle damage and potential resulting physical injuries that are
specific to high potential for severe injury. The factors described by Paramedic 5 are
consistent with criteria from the FTDS.
For car accidents, it's probably the easiest one to describe, there'd be like death
in the same vehicle, steering wheel deformity, intrusion greater than a foot and a
half, spider web in on the wind shield, any kind of long bone fracture because just
because of the intricacies of that. Pelvic instability, chest instability, abdominal
distention, bruising. So those are things like that, they're indicators. So, that's
how I made my decisions (Paramedic 5)
In dealing with victims of gun shots, all providers except for one, indicated that having a
gunshot wound immediately indicates the need to go to a trauma center regardless of
presentation. Some state that it is part of the protocols of their company to transport
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Figure 4. Diagram of decision path 2: High Potential for Severe Injury

gunshot victims to the trauma center, while others go on to address the potential
complications associated with being shot.
Well, gunshots to me, they go to a trauma center no matter what. I don’t care if
you get shot in the foot, you’re going to a trauma center because there’re all
kinds of injuries that can occur whether you see an exit wound. The exit wound is
not being seen sometimes are the worst because you know that bullet is
somewhere in the body and you can get shot in the foot and the stuff will end up
on your chest. (Paramedic 8)
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Once the provider has determined that the patient has a high potential for severe injury,
the detailed patient assessment to determine level of injury severity is concluded. They
then move on to their next decision point, transport destination, which is typically to the
trauma center. If the patient does not meet the criteria for high potential for severe
injury, the provider continues their assessment for low potential for severe injury.
Decision Path 3: Low Potential for Severe Injury.
If you’re a walkie-talkie, walking wounded, and if you have a fracture, you know,
and that’s all that’s going on and we got 20 patients, well, I’m sorry you’re
probably going to [the local hospital]. You know, they may not set your arm for
you. They may splint it, give you some pain meds, hold you for a little while then
send you down, you know, a few hours later. But that will be okay
(Paramedic11).
Once the EMS provider has ruled out a high potential for severe injury based on
consideration of patient presentation and scene size up, they further investigate and
consider low potential for severe injury. Pre-hospital providers always try to keep the
option of a potential injury open in consideration of “not missing” anything. It is often at
this point that providers consider special considerations including age, co-morbid
conditions, and effect of medications.
But these are all keys because I mean if you have a possible ground-level fall
and you have blood thinners, I mean, it can cause you to bleed inside your head,
so that all comes into play and the complaint of the patient because just because
they didn’t have a significant mechanism of injury, there’s potential. I mean, it can
be a low-speed accident. I don’t know this but it could become life threatening
due to his age. (Paramedic 7)
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Figure 5. Diagram of decision path 3: Low Potential for Severe Injury.

In making a determination of low potential for severe injury, the pre-hospital provider has
systematically excluded obvious severe injury and high potential for severe injury. This
last decision point becomes almost a default decision and focuses on possibilities based
on the fact that the patient was traumatically injured and the idea that it is better to be
“safe than sorry” and the patient should be evaluated. The determination of Low
Potential for Severe Injury indicates that the patient does not need the specialized
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resources available at highly resourced trauma centers and may be adequately treated
at a non-trauma hospital. The provider will ask the patient which facility they prefer to go
to and transport to a facility of the patient’s preference.
Element of Decision Making 3: Transport destination
Although referenced in the description of the three decision paths, transport
destination decisions are made based on patient assessment findings. In making
transport destination decisions, pre-hospital personnel form a hypothesis of what they
think is wrong or potentially wrong with the patient and what resources might be needed
based on that hypothesis. In this study, there were 2 options for transport destination:
trauma center or patient preference. This region had a well-established level one
trauma center and one facility that has been recently designated as a lower level trauma
center. However, for over three decades, only one facility had been consistently
designated a trauma center in this region. In the interviews, when referring to a trauma
center, participants indicated it was the established level one trauma center they meant.
Trauma Center. Participants typically transported all patients that had either
obvious severe injury or high potential for severe injury to the level 1 trauma center.
One of the greatest factors associated with going to the level one center was the amount
of resources available to quickly treat trauma patients.
The biggest thing is hot bellies, because that’s one that can get you the quickest.
And that has to go to level 1 (trauma center), because they’re going to have to
get split open right when they hit the doors. Whereas the lower level hospitals,
they could call in a surgical team, but it might take an hour or two. You come in
here, like the lady with the knife in her heart, within five minutes she was on the
elevator going upstairs. So that’s why I love something like that going to here,
because you walk in the door, listen to lung sounds, listen to your report, okay,
get in the OR and bam, they’re going upstairs. (Paramedic 13)
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When questioned about how destination decisions are made, both Paramedics 6 and 12
indicated that they base destination determinations on their assessment of the patient’s
injuries. All participants also specifically described assessment of injury severity as the
deciding factor.
(Destination) It is extremely dependent on your assessment. And your resources.
Being in a kind of an urban and rural area, [this county], parts of it are very urban
and parts of it can be very rural. And even in [a county] where it's even more
rural, you may have a forty-five or fifty, even an hour of transport time. Then
you've kind of have to weigh, was it worth driving the extra five or six minutes to or ten minutes or whatever it may be by passing a [local hospital], or do we go to
the trauma center first? It just kind of depends on your assessment, the patient's
reactions to your treatments and that kind of stuff. (Paramedic 6)
Patient Preference. Transportation based on patient preference was most often
associated with a determination of low potential for severe injury. In this decision path,
the provider has determined that this patient does not necessarily need the resources
only available at a trauma center, but that the patient may be cared for at a more general
facility. The provider will ask the patient where he would like to be transported to for
care. The patient may still choose to be transported to the trauma center, but that
determination is based on patient preference as indicated by state law, not necessarily
on provider judgment of need.
However, Paramedic 12 did include the caveat that although he may not agree
with the patient’s hospital choice, as long as he considers the patient competent to make
the determination, he must transport them there.
I know my decision making is based off of severity. If they meet certain things
that would have me concerned just for their general outcome to where I needed
to take them to a trauma center. That’s what I’m looking for initially. Are they
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trauma center criteria? And then you go from, are they really that bad, and if
they’re really not as bad as you think, then you can always see which hospital
they would like to go to. Just because that’s just a policy that we have. I don’t
always agree with it, but that’s a policy that we have...that people in their right
mind should and could make their decision on which hospital they want to go to.
(Paramedic 12)
Explanatory model of trauma triage decision making
Pre-hospital providers work in a unique environment that requires rapid
assessment and accurate judgments. The goal of pre-hospital trauma triage is to
assess, interpret, and act. The model of the trauma transport decision making process
that emerged reveals a core concept that integrates three categories that occur in a
sequential time line. The core social process central to the model presented by the
participants is the process of Interpreting Trauma into Action, which revolves around the
EMS provider’s need to quickly assess a trauma situation and then to interpret those
findings into an action. This core process is pervasive in every decision made by the
EMS provider.
The purpose of this model, Interpreting Trauma into Action, is to explain how prehospital providers make decisions regarding in field trauma triage. The concepts of
scene size up, patient assessment, and transport destination evolved into the
explanatory theoretical categories for this model, hence referred to as the Elements of
Decision making. These elements of decision making were mentioned and described by
all participants to frame the scenarios that each presented as examples of their
experiences in trauma triage. Their stories indicated that decisions are made based on
information gathered during the sequential process of scene size up and patient
assessment. The interpretation of that information culminates in a trauma transport
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destination decision. The overall model of Interpreting Trauma into Action is
represented in Figure 6.

Figure 6. Model of Interpreting Trauma into Action
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Within the model, there are 3 sequentially ordered elements in the process of
decision making. Upon arrival to the scene of injury (element 1), the provider first
assesses the environment for safety and then the mechanism of injury to develop an
impression of what has happened. Next, all providers move to the element of patient
assessment. Within this element of decision making, specific provider decision points
related to level of injury severity emerged. Depending on their determination of level of
injury severity, providers may either make a transportation decision or continue to further
assess patient status.
Application of Model
Specific cases provided by the participants will be used to illustrate the
applicability this model: Path 1) Obvious severe injury, Path 2) High potential for severe
injury, Path 3) Low potential for severe injury. The model starts at the time the EMS
provider arrives on the scene of the trauma injury and does not include decision making
for specific treatments or medical interventions. The specific elements of the model with
corresponding evidence is highlighted after each scenario.
Decision Path 1: Obvious Severe injury. Obvious threat to life or limb as
evidenced by derangement to airway, breathing, circulation, or unresponsiveness, which
then requires immediate transport to a trauma center.
Scenario A: We had one, the girl had flipped multiple times. She had been
ejected from the car. I don’t know whether she – there were speculations whether
she was on her phone or not, means nothing to me really. She was unresponsive
and then she began posturing, decorticate where she’s curling in, and so we got
there. She’s the only patient so we – fire was there. We boarded her obviously,
moved her into the ambulance, began IV lines, got a pressure. She was
hypotensive, if I remember correctly, but more so, she was an obvious head
injury. She had anisocoria or pupils were uneven. She ended up having a good
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turnout, but I think it was mainly just because she’s in such close vicinity to a
level 1 trauma center. She had been out in South Georgia somewhere. I don’t
know. She would’ve been a very good candidate to have been flown if she had
been any further from the hospital than she was, but yeah, I mean, she’s
unresponsive, she posturing, she’s obviously got a head injury so she’s obviously
level 1 criteria to be brought in, but all we basically do is we treat with – we try to
prevent injury with immobilizations. We try to assess to give the ER a head’s up
of what’s coming and do the call and who to have ready. Posturing, anisocoria,
obvious head injury, she’s going to want neurology trauma, everybody down
there. (We) immobilize, try to get IV lines because frequently they initially do
have IV access that disappears very quickly especially if they’re hypotensive and
I mean, with trauma, it’s really it and if they’re bleeding somewhere, try to make it
stop. (Paramedic 7)
Scene size up: mechanism: MVA – flipped multiple times, ejected from the car
Patient assessment: Unresponsive, posturing, hypotensive, uneven pupils, head injury
Transport destination: Trauma Center – trauma alert (what’s coming and who to have
ready)
Scenario B: I’ll take one we had called out for a gunshot and dispatch doesn’t
give you all the accurate information, so when it starts when they the call,
instantly, your adrenaline’s going. Any high-paced call like that, trauma, it gets
you thinking, “Okay. What do we got? Scene secure.” That’s the main for me is if
a scene’s not secure or if there’s a question about it, we don’t go in. I will not put
myself in jeopardy anymore. I can’t say that I’ve never done that, but that
particular call, when we show up and then we find out it’s a shotgun blast to the
face, my instant thought is well, this is a DOA. We called signal 9, so my partner,
I tell him, we go upstairs and before I walk in the room, I hear the gasping of the
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patient and I didn’t go any further. I stopped, turned around, I told my partner, I
said, “Don’t even come up here. Get the stretcher and a sheet. Bring the sheet
up and let’s just get him out of this house and into our environment,” and when I
walked into the room, he took a shotgun blast to the face, dead center of the
face. He’s still alive, lots of blood, get him. Obviously, the scenes secured with so
many police, get him to the truck, we get going. You start your IVs; you put him
on the monitor. He had somewhat of a patent airway. He was still breathing if
that’s what you want to call it but his pulse rate was probably in the 30s,
unconscious, and then he coded on us, and my partner was trying to do the
airway and this is his first major trauma call, and that’s not my first shooting, a
matter of fact, it’s probably I don’t know, in the hundreds at that point, and so I
had to look in his face, and I was like, “Well, there’s no go way you’re going to
get a good seal. You can’t get the King airway in.” I couldn’t even intubate him
because of the severe trauma. You’re just trying to do everything you can, got
the IVs going. His heart rate, it slowed down to the 20s. At that time, when I had
called the trauma center and told them what we got, that’s what his heart rate
was, couldn’t get a blood pressure on him. We’re breathing for him as best we
could. Every time he breaths full, you have subcutaneous tissue coming out of
his eyes, his nose, and what’s left of everything else and then he coded, so it’s
now a traumatic arrest when it’s most of the time they don’t come out even a
cardiac arrest, but that one will stick to me and my partner, he was pretty shook
up about the whole thing. He was worried about he made mistakes that he
couldn’t do this right, he couldn’t that right, and I was like, “There’s nothing to
work with.” When you take a shotgun to the face, there’s not much to work with.
(Paramedic 8)
Scene size up: Environment: scene secure; Mechanism: gunshot
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Patient assessment: gasping, still breathing, somewhat patent airway, low heart rate,
unconscious, unable to get blood pressure, coded, ventilations
Transport destination: Trauma Center – trauma alert (called trauma center coding
patient in route)
Scenario C: We got called out to a motorcycle accident and it was on [the
highway]. He's laying face down, he has a half moon helmet on and all you can
see is blood. We immediately know that he's snatch and grab. We log rolling onto
the spine board, c-spines taken, helmet, everything. We get him on the board, we
immobilize him, we get him in the truck, my main thing was trying to get him
intubated because he is -- he's not a stable patient. He is altered, his respirations
are not good. He's almost doing like that guppy type breathing. The back of his
head is just total complete mush. You can't take a lick like that and not be bad.
Main thing was his air respirations were off but he had a gag reflex so I couldn't
intubate because [state law] doesn't allow for RSI. We immediately called that
one as a trauma code. (Paramedic 10)
Scene size up: mechanism: motorcycle accident, laying face down
Patient assessment: Not a stable patient, altered, respirations were not good – guppy
type breathing, back of his head is mush
Transport destination: Trauma Center – trauma code (TTA)
Decision Path 2: High potential for severe injury. When the need to transport
is not immediate, EMS personnel look at other aspects which draw from information from
the scene, especially the mechanism of injury and the transfer of forces.
Scenario A: So, that day, we went on scene, got on scene, and definitely this
lady was entrapped and one of the patients that we got has already climbed off
the window, walked towards the other victims in order to find the patient's vehicle.
So what happened was the bird was activated, my partner assessed the one
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that's entrapped. I assessed the one that's already sitting on the ground, the
other driver. So technically, I boarded this patient up, take care of him and one of
our other crews came to the scene and help us with the entrapped patients so as
soon as I get this--my patient to my truck, I said, "we are going head on, you
guys take care of the other patient." And as soon as I loaded my patient to the
truck, they already got this lady out from her vehicle, start assessing, putting on
board and everything. And as I went in route to …(the) trauma center. I went
ahead and went emergent at that time because while assessing him, I am still
trying to figure out how critical is it. But knowing that he definitely lost
consciousness at that time, the only complaint that he is having is his back, his
right arm, and something on his left leg. But overall, he was not in that critical
situation where all the vitals are stable, everything else mentally, and everything
is stable. So after a few minutes of going around emergent, I decided to
downgrade it to non-emergent transport and did the whole thing that I need to do
at the back of the truck set up IVs, hook him up monitor and everything. Assess
his vital signs from time to time and until we get to the hospital. And as soon as
we got to the hospital that same bird that was on that got on scene two minutes
after we left was landing on the helipad and we were basically about the same
time arriving at AMC. So I don’t know how critical that patient is, but the one
that's flown, but as I first saw her on scene I don't think there is much damage or
any other trauma that I could see except that a she is entrapped and that is one
of our protocols if it's more than 10 to 30 minutes entrapment, I have to call for
the bird. (Paramedic 4)
Scene size up: mechanism: MVA, entrapped, other patient climbed out of window;
Additional resources: bird was activated (helicopter)
Patient assessment: Loss of consciousness, vital signs are stable, mentally stable
107

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
Transport destination: Trauma center – non-emergent
Scenario B: We had a lady who have wreck her car on [the highway]. She is alert
and oriented - 20, 25, ambulatory, no complaints, no injuries, nothing, vital signs
all normal, she didn’t want to go to hospital. If you don’t want to go to hospital, all
I can do you know, unless you need certain criteria is suggest to you, "Hey,
based on the damage of your vehicle, I see up in the trees, you probably should
go to the hospital." She did not want to go. "Okay, I do understand, you don't
want to go to hospital." The next day, I was at the [trauma center] and I see this
lady walk out the door, in her hospital gown, "Oh, here she is, from last night." I
walked over, talked to her. I said, "Oh, so you came to hospital." She was like,
"Yeah, I went home and started feeling real lightheaded and dizzy, so I came to
the hospital." I found out I have ruptured spleen. “Oh, well, good thing, you
probably would have died”. There again, I mean, she had no -- she had no
tenderness to abdomen, nothing, I don't think it was actually ruptured, probably
lacerated. No tenderness, no complaints, everything was fine. We're on scene
with her for an hour, trying to get her to go, reassessing vital signs just you know,
trying to find something you know, especially if you've been in a wreck and don't
want to go to hospital you know, it's a fender bender, okay, but she had rolled her
vehicle late at night, so you know, she kind of didn't really remember what
happened but she knew everything was going on, so you know, there's, you
know, did it hit your head? Get knocked out or did you fall asleep? You know, we
never ever have the full picture. (Paramedic 11).
Scene size up: MVA rollover
Patient assessment: alert and oriented, no complaints, no injuries, vital signs stable.
Based on damage to car due to a rollover, provider encouraged patient to be assessed
at the hospital for an hour
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Transport destination: patient refused transport at the time, but came to hospital later
with a ruptured spleen.
Decision Path 3: Low potential for severe injury. When the need for transport
is not immediate and the consideration of scene factors does not indicate significant
transfer of energy. The provider now also factors in other consideration such as patient
age and pulls from their own past experiences. In determining transport destination, the
patient’s preference in facility is prioritized.
Scene A. Like if someone has a distal fracture, like maybe, maybe a deformed
arm. It really all depends on the mechanism of injury because you could have
two feet of intrusion on a car and they only have like couple of bruises but the
fact that they're two feet of intrusion on the passenger compartment dictates that
they're a level one. They may not actually have any injuries, just the mechanism
of injury so it's not super cut and dry there but let's pretend maybe, you had a kid
trip and fall and get a forearm fracture. Then, they might just end up at a facility
that I know has ortho. (Paramedic 5)
Scene size up: ground level fall
Patient assessment: forearm fracture
Transport destination: facility with orthopedic resources
Scene B. Well, I guess, if we had a, like elderly female, she got up in the middle
of the night to urinate and she tripped and fell, or passed out, or hit her head on
the sink, or something like that. She tells you this, there is no visible injuries, and
she is talking to you just fine, I guess it would, technically it's a trauma. Since she
did hit her head, she says she hit her head. There is nothing that you can see.
She may be ninety years old. She may be on blood thinners. She may just have,
every single thing in the book wrong with her, but yet she is not presenting
anything. She is there telling you, "I don't want to go to the hospital, I am fine, no
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big deal." Okay. You have to sit there, and make that decision. You, can I, am I
going to be okay internally? Am I going to be okay knowing that this woman
could have a brain bleed and we are just going back to my station because she
just doesn't want to go? And or, should I really encourage her to, or should I call
a physician to see what he would want her to do. Because, I guess, because it
has happened. Where we have gone out to a lady who says, she thinks she hit
her head, she is not sure, she thinks she passed out. And I am like, what, if you
think you passed out there is a possibility that you might have. And of course,
she was alert and oriented, answered all my general orientation questions
correctly. She refused care, so we can't kidnap her, so we had to leave her there.
(Paramedic 12).
Scene size up: Mechanism: trip and fall
Patient assessment: alert and oriented, hit her head, possible loss of consciousness,
no presentation of abnormal findings. Considering patient factors: blood thinners, ninety
years old
Transport destination: Patient preference - Pt refused transport
Scene C. One that we quite often respond to pre-hospital is a nursing home fall.
Nine times out of ten, they're ground level or from the wheelchair, or from the
commode. And with the rate of the osteoporosis and things, we get a lot of
fractured hips or fractured arms or whatever. As long as they're stable, pretty
much go to the facility of their choice, if we're able to. It's not uncommon for us to
take an 85-year-old little lady that fell and broke her hip to [a local hospital],
which is not a level one trauma center because that was her choice. (Paramedic
6)
Scene size up: Mechanism: ground level fall
Patient assessment: fractured hip/ arms, stable, 85 years old
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Transport destination: Patient preference
Quantitative Study Results
The quantitative portion of this study examined EMS providers’ trauma transport
decision making through the use of and agreement with the FTDS criteria. This
overarching aim was operationalized into six specific sub-aims, which are described in
the quantitative results section. An analysis of secondary trauma registry data was used
to address the research questions and aims. Analyses were conducted using IBM
SPSS© version 23.0 to examine data at the pre-determined alpha level of 0.05. After a
description of the sample, quantitative results organized by research questions, and
analyses of each sub-aim are presented.
Description of study sample
After application of inclusion and exclusion criteria, a total of 850 medical records
from the trauma registry comprised the study population as illustrated in Table 4.
Following the sampling methodology as outlined previously, a stratified distributional
sampling frame was applied to the study population. The study sample (n=200) was
drawn randomly from the study population using a proportional distribution strategy.
Data were stratified into four seasons and then further stratified by the three levels of
TTA.
Table 4.
Study population: Application of inclusion and exclusion criteria
Inclusion criteria
Trauma Registry records

Eligible

Excluded

1633

NA

Transported by ground EMS
ambulance

1132

501

Other means of transport

Adults ≥18 years of age

1014

118

≤17 years of age

Transported directly from scene

866

148

Transfers from other facilities

850

16

Missing data/ duplicates

Study Population
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Note: NA=not applicable

The study sample characteristics are presented in Table 5 and are divided into
the full study sample and sub-sample. The Trip Report column presents data for the
main study sample (n=200) and the Audio Recordings column presents data for a subsample of records (n=71). Patient age, sex, and race were the basic demographics
gathered. Within the main study sample, the ages ranged from 18 years to 94 years (M
= 42, SD = 17). Age was stratified to 2 levels: 18-54 years (n=162, 81%, M = 35.5) and
55 years or older (n=38, 19%, M = 69.4). This differentiation is consistent with the
criteria specifications in the FTDS. The study sample was comprised predominately of
males (n=149, 74.5%). Four categories were specified for race, with the majority of
subjects either identified as black (36.5%) or white (59%). Season was included in the
sampling strategy due to the potential for bias secondary to inclement weather related
trauma. The 3 outcome variables include the level of TTA, ISS, and patient disposition
from the emergency department. Level 2 TTAs (57%) were more frequently called than
Level 1 TTAs (29.5%) which is consistent with triaging principles indicating the highest
level of response for only the most severely injured. The ISS ranged from 1 to 51
(M=11, SD=8.9). The ISS data were stratified into 2 injury levels: non-severe (0-15) and
severe (≥16). The majority of patients were categorized as non-severe with an ISS ≤15
(78%). Disposition from the emergency department was initially a five-level category
with an option for “other.” However, that option was never selected, indicating that the
remaining four categories reflect where trauma patients actually go once admitted to the
trauma center. In 49% of the cases, trauma patients were admitted to the floor or
general unit.
Sub-sample: audio records. A sub-sample of audio recordings (n=71) were
selected from the study sample using a stratified probability sampling strategy. The level
of TTA was intentionally oversampled to include a greater number of level 1 and level 2
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activations as that is the primary population of interest. As a consequence of this
decision to oversample, the audio recording sample had a higher proportion of males to
females than the study population. The seasonal distribution of injuries was also
affected by the oversampling of levels 1 and 2. The number of subjects from the
summer decreased by 6.4% and both autumn and winter percentages increased. This
may indicate a seasonal effect. The ISS ranged from 1 to 41 (M=11.4, SD=8.9) which
remains consistent with the study sample. Increasing the number of level 1 and 2
activations also affected dispositions from the ED to the floor (decreased by 6.7%), while
ICU and OR admission increased 3.4% and 3% respectively.

Table 5.
Sample Characteristics
Trip Reports
Demographics
Age
18-54 y
55 y or older
Sex
Male
Female
Race
Asian
Black
White
Other
Season
Spring
Summer
Autumn
Winter
Level of Trauma
Team Activation
1
2
3

Audio Recording
n = 200

%

162
38

81.0
19.0

149
51

74.5
25.5

1
73
118
8

0.5
36.5
59.0
4.0

61
55
44
40

30.5
27.5
22.0
20.0

59
114
27

29.5
57.0
13.5

Demographics
Age
18-54 y
55 y or older
Sex
Male
Female
Race
Asian
Black
White
Other
Season
Spring
Summer
Autumn
Winter
Level of Trauma
Team Activation
1
2
3
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n=71

%

58
13

82.0
18.0

58
13

82.0
18.0

0
25
43
3

0.0
35.0
60.6
0.4

22
15
18
16

31.0
21.1
25.4
22.5

34
30
7

47.9
42.3
9.9
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Injury Severity Score

Injury Severity
Score
0-15
156
78
0-15
55
77.5
16-75
44
22
16-75
16
22.5
Disposition from ED
Disposition from ED
Floor
98
49
Floor
30
42.3
ICU
58
29
ICU
23
32.4
OR
39
19.5
OR
15
22.5
Died
5
2.5
Died
2
2.8
Note: y = years of age. The sample characteristics for the main study sample (n=200) and the
audio record sub-sample (n=71).

Quantitative Findings
Aim 2.1 To determine which FTDS criteria are documented by EMS
To determine which FTDS criteria were documented, EMS trip sheets (n=200)
were abstracted manually for evidence of the FTDS criteria. Figure 7 represents the 15
most frequently documented FTDS criteria by percentage. Table 6 provides frequency
counts and percentages of all 29 FTDS criteria documented by EMS in their trip sheets
relative to the study sample (n=200). For example, out of 200 records, the GCS was
documented 37 times, indicating that GCS was documented in 18.5% of the records. Of
the 29 FTDS criteria, the most frequently documented criteria included: high-risk auto
crash: vehicle telemetry data consistent with high risk of injury (auto crash: telemetry)
(n=56, 28%), GCS (n=37, 18.5%), older adults: risk of injury or death increases after age
55 years (older adults >55) (n=37, 18.5%), all penetrating injuries (n=36, 18%), systolic
blood pressure <90mmHG (SBP) (n=18, 9%), and motorcycle crash (n=18, 9%). One
criterion from each step category (physiologic, anatomic, mechanism, special
considerations) is represented in the top four most frequently documented criteria. Four
of the 29 FTDS criteria were not documented within the study sample: a) High-risk auto
crash: Death in same passenger compartment, b) Burns: without other trauma
mechanism: triage to burn facility, c) Burns: with trauma mechanism: triage to trauma
center, and d) Pregnancy >20 weeks.
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Most Frequently Documented FTDS Criteria
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Figure 7. Percentages of top 15 documented FTDS criteria. n=200.

Table 6.
Frequency counts and percentages of all FTDS criteria documented in the EMS Trip
Sheet.
Criteria

Frequency
Count

Frequency
%

37

18.5

Systolic Blood Pressure (mmHG) <90 mmHG
Respiratory rate: <10 or >29 breaths per minute
Respiratory rate: need for ventilatory support
Anatomic
All penetrating injuries to head, neck, torso, and extremities
proximal to elbow or knee
Chest wall Instability or deformity (e.g., flail chest)
Two or more proximal long bone fractures
Crushed, degloved, mangled, or pulseless extremity

18
9
11

9
4.5
5.5

36

18

2
3
7

1
1.5
3.5

Amputation proximal to wrist or ankle
Pelvic fractures
Open or depressed skull fracture
Paralysis
Mechanism
Falls: Adults: >20 feet (one story is equal to 10 feet)

1
4
1
4

0.5
2.0
0.5
2.0

Physiologic
Glascow Comma scale ≤ 13

High-risk auto crash: Intrusion: including roof; >12 inches
occupant site; 18 inches any site
High-risk auto crash: Ejection (partial or complete) from
automobile
High-risk auto crash: Death in same passenger compartment
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1.5

14

7.0

7

3.5

0

0.0

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
High-risk auto crash: Vehicle telemetry data consistent with
high risk of injury
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist thrown
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist run over
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist with
significant (>20 mph) impact
Motorcycle crash >20 mph
Special Considerations
Older Adults: risk of injury or death increases after age 55
years
Older Adults: SBP <110 might represent shock after age 65
years
Older Adults: low impact mechanisms (e.g. ground level falls)
might result in severe injury
Anticoagulants and bleeding disorders: Patients with head
injury are at high risk for deterioration
Burns: without other trauma mechanism: triage to burn facility
Burns: with trauma mechanism: triage to trauma center
Pregnancy >20 weeks
EMS Provider judgment

56

28

5
4
3

2.5
2.0
1.5

18

9.0

37

18.5

7

3.5

15

7.5

4

2.0

0
0
0
3

0.0
0.0
0.0
1.5

Note. n=200. Each patient either meets or does not meet each criterion per encounter. A single
patient may meet more than one FTDS criterion.

The most frequently documented criterion was that of a mechanistic nature, auto
crash: telemetry (28%). Over one-quarter of all trauma patients were judged to be in a
high-risk auto crash. This criterion was not explicitly documented by EMS providers, as
the trip sheets did not have a specific box for this to be indicated. If the provider
documented the following terms, the criteria was considered met: extrication, heavy/
significant damage, steering wheel deformity, head on collision, rollover, speed >50
mph, high speed. All of the patients meeting this criterion also had documented physical
complaints such as pain to specific areas, positive for loss of consciousness, or obvious
injuries such as fractures or lacerations.
The next 3 criteria were reported 10% less frequently (GCS, older adults ≥55
years, penetrating injuries). In the 37 times GCS was met, 26 were documented with a
numeric score while the remaining 11 had documented unresponsiveness or minimal
responsiveness. Of those 26 with documented numeric score, 14 were scored ≤11 and
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12 had score of 12-13. The majority of trip sheets had specific boxes for entering the
GCS. EMS providers also use a similar rating system indicating patient responsiveness:
A (alert), V (verbal), P (responds to painful stimuli), U (unconscious). If the provider
indicated P or U, the GCS criterion was considered met, which is consistent with the
trauma center requirements.
It is important to note that the criterion for older adults, age≥55, was met by
default based on the patient’s age, so this may not be a true reflection of application of
the criterion by the EMS provider. However, the measurement of this criterion may not
be an accurate reflection of application. This criterion was indicated as met by default
during abstraction. If the trip sheet indicated the age, then this criterion was “met”.
Specific documentation of age is standardized on the trip sheets as a demographic
variable. The influence of the patients age on decision making remains unknown.
However, the other criteria for older age are more specifically linked either to a
physiologic value (SBP<110) or to a mechanism (such as low level fall).
Penetrating injuries were often clearly documented. Twenty-five of the
penetrating injuries were due to gunshot wounds, 10 were attributed to stabbing/
puncture, and 1 resulting from an assault.
The most frequently documented criteria were those that described the
mechanism of injury, representing 55%. All physiologic criteria were documented 37.5%
and anatomic criteria documented 29% of the time. Special consideration criteria were
documented 33% of the time, but if the criterion for risk of injury due to age is removed,
that percentage of special consideration criteria would be decreased to 15%.
One abstractor was used collect data from the trip sheets. If the criteria are met,
the abstractor documented the value, words or phrases that were documented by the
provider to substantiate that determination. An open text field was also available for any
other details or documentation considered valuable by the abstractor. With the
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exception of the physiologic criteria, the other criteria were not clearly indicated and
needed to be abstracted out of the summary text written by the provider. A random
sample of 40 records were selected for a second abstraction one month after the initial
data abstraction to examine intra-rater reliability. Cohen’s kappa was run to determine if
there was agreement between the first and second data abstraction of the FTDS
variables by the same rater. There was high agreement (k=1.0, p<.05) for 19 of the 29
criteria. The kappa statistic could not be calculated for the remaining 10 criteria, due to
a value of “Not Met” for all 10 criteria across all 40 records for both the first and second
abstractions, indicating perfect agreement.
Aim 2.2 To determine which FTDS criteria are reported verbally by EMS
To determine which FTDS criteria were verbally reported to the trauma center in
the pre-alert call, audio recordings (n=71) of the selected calls were abstracted for
evidence of the FTDS criteria. The most frequently verbally reported criteria (Figure 8)
included: all penetrating injuries (n=20, 28.2%), high-risk auto crash: vehicle telemetry
data consistent with high risk of injury (n=14, 19.7%), GCS (n=11, 15.5%), older adults:
risk of injury or death increases after age 55 years (n=11, 15.5%), older adults: low
impact mechanisms (e.g. ground level falls) might result in severe injury (n=6, 8.5%),
and systolic blood pressure <90mmHG (n=4, 5.6%). In this sub-sample of records, 15 of
29 criteria were verbally reported, yet 20 criteria were documented (Table 7). In every
instance except for one (chest wall instability), the criteria were more frequently
documented than verbally reported. The five criteria not verbalized yet documented
include: pelvic fractures, open or depressed skull fracture, auto vs. pedestrian with
significant (>20mph) impact, anticoagulants and bleeding disorders, provider judgment.
In determining percent match, the verbal frequency count was divided by the
documented frequency count resulting in the percent match. For example, the verbally
reported frequency of GCS was 11, while in those same records, the frequency of
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Most Frequently Verbally Reported FTDS Criteria
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Figure 8. Percentages of top 15 verbally reported FTDS criteria. n=71.

Table 7.
Comparison of frequency counts between FTDS criteria verbally reported and
documented by Pre-hospital providers with percent match.
Criteria
Physiologic
Glascow Comma scale ≤ 13
Systolic Blood Pressure (mmHG) <90 mmHG
Respiratory rate: <10 or >29 breaths per minute
Respiratory rate: need for ventilatory support
Anatomic
All penetrating injuries to head, neck, torso, and
extremities proximal to elbow or knee
Chest wall Instability or deformity (e.g., flail chest)
Two or more proximal long bone fractures
Crushed, degloved, mangled, or pulseless
extremity
Amputation proximal to wrist or ankle
Pelvic fractures
Open or depressed skull fracture
Paralysis
Mechanism
Falls: Adults: >20 feet (one story is equal to 10
feet)
High-risk auto crash: Intrusion: including roof; >12
inches occupant site; 18 inches any site
High-risk auto crash: Ejection (partial or complete)
from automobile
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Verbal

Documented

% Match

11
5
1
4

16
7
4
5

69
71
25
80

20

22

91

2
0
1

1
0
3

50
100
33

0
0
0
2

0
1
1
3

100
0
0
67

0

0

100

1

4

25

1

1

100
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High-risk auto crash: Death in same passenger
0
0
100
compartment
High-risk auto crash: Vehicle telemetry data
14
14
100
consistent with high risk of injury
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist
0
0
100
thrown
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist
1
2
50
run over
Auto vs pedestrian/ bicyclist: pedestrian/ bicyclist
0
1
0
with significant (>20 mph) impact
Motorcycle crash >20 mph
3
4
75
Special Considerations
Older Adults: risk of injury or death increases after
11
12
92
age 55 years
Older Adults: SBP <110 might represent shock
0
0
100
after age 65 years
Older Adults: low impact mechanisms (e.g.
6
6
100
ground level falls) might result in severe injury
Anticoagulants and bleeding disorders: Patients
0
2
0
with head injury are at high risk for deterioration
Burns: without other trauma mechanism: triage to
0
0
100
burn facility
Burns: with trauma mechanism: triage to trauma
0
0
100
center
Pregnancy >20 weeks
0
0
100
EMS Provider judgment
0
1
0
Note. n=71. Each patient either meets or does not meet each criterion per encounter. A single
audio recording may meet more than one FTDS criterion. Percent match was obtained by
dividing the verbal frequency count by the documented frequency count. If a criterion was not
verbalized or documented, it is considered a 100% match.

documented GCS was 16. Therefore, in comparison to the documented frequency of
GCS, EMS providers only verbalized the GCS 69% of the time.
Of the 20 patients with penetrating injuries, the EMS provider clearly specified
the type of injury which was either gunshot wound (n=15) or stabbing/ puncture (n=5).
For verbalization of auto crash: telemetry, each provider except one, specified one of
three descriptors: level of damage to the vehicle, if a rollover occurred, or the speed at
impact. The exception was the case where the vehicle end up in a ditch. For the older
adult criterion age ≥55 year, the demographic age variable is generally verbalized for all
patients and is not specific to only older adults. In every instance related to older adult
low impact mechanism, the patient had a low-level fall (n=6). All 5 of the patients who
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met the low SBP criterion had a level 1 TTA. One criterion from each step category
(physiologic, anatomic, mechanism, special considerations) is represented in the top
four most frequently verbally reported criteria. Of note, the four most frequently cited
criteria are the same for both documented and verbally reported criteria, although in
different order of frequency.
One abstractor collected data from the audio records. If the criterion was met,
the abstractor documented the value, words or phrases that were verbalized by the
provider to substantiate that determination. A section for notes was also available for
the abstractor to detail any other verbalized information deemed pertinent. The initial
data abstraction and re-abstraction were completed approximately one month apart. A
random sample of 20 audio records were selected for re-abstraction. Cohen’s kappa
was run to determine if there was agreement between the first and second data
abstraction of the verbally reported FTDS variables by the same rater. There was
moderate agreement (k=0.643, p=.002) on 3 variables: SBP<90mmHg, respiratory rate
<10 or >29, respiratory rate need for ventilatory support. High agreement on 7 criteria
with a kappa = 1 (p<.01) and a single criterion with kappa = 0.78 (p<.01). The kappa
statistic could not be calculated for the remaining 18 criteria, due to a value of “Not Met”
for all 18 criteria across all 20 records for both the first and second abstractions,
indicating perfect agreement.
Aim 2.3 To determine if the documented FTDS criteria are in agreement with the
verbal reports of the communicated FTDS criteria
Cohen’s kappa was run to determine if there was agreement between the FTDS
criteria that were documented in the trip sheets (Aim 2.1) and the verbally reported
FTDS criteria (Aim 2.3). Kappa has a value range from 0 to 1, with 0 indicating no
agreement and 1 indicating perfect agreement. Interpretation of kappa values are not
standardized, however the most frequently cited scale to describe the strength of kappa
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agreement by Landis and Koch was used, although even they state that the divisions are
“clearly arbitrary” (Viera & Garrett, 2005, Kottner & Dassen, 2007). The kappa statistic
takes into account the probability of agreement based on chance with the resultant
kappa value often differing from the observed percentage agreement value.
This examination is meant to determine if the EMS providers were consistent in
their communication of the FTDS criteria (Table 8). The percent agreement was also
calculated to show the observed values. Although the percent agreement was high for
most of the criteria (83.1% to 100% agreement), including those that kappa could not be
calculated, some of the agreement may have occurred by chance. Therefore, in
interpreting kappa, regardless of the percent agreement, a greater expected chance
agreement leads to a lower value for the kappa statistic (McHugh, 2012).

Table 8.
Concordance between Documented and Verbally Reported FTDS criteria.
Trip Sheet
Item

Audio File
Level

NO

YES

N (%)

N (%)

*Glascow Comma scale ≤
13

NO

53 (74.65)

2 (2.8)

YES

7 (9.86)

9 (12.68)

*Systolic Blood Pressure
(mmHG) <90 mmHG

NO

64 (90.15)

0 (0.0)

YES

2 (2.8)

5 (7.04)

*Respiratory rate: <10 or
>29 breaths per minute

NO

67 (94.37)

0 (0.0)

YES

3 (4.23)

1 (1.4)

*Respiratory rate: need for
ventilatory support

NO

66 (92.96)

0 (0.0)

YES

1 (1.4)

4 (5.63)

*All penetrating injuries to
head, neck, torso, and
extremities proximal to
elbow or knee

NO

49 (69.01)

0 (0.0)

YES

2 (2.8)

20
(28.17)

*Chest wall Instability or
deformity (e.g., flail chest)

NO

69 (97.18)

1 (1.4)

YES

0 (0.0)

1 (1.4)

Two or more proximal long
bone fractures

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)
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%
Agreement

Kappa
k

95% CI

pvalue

87.33

0.592

0.34, 0.84

0.000

97.2

0.818

0.57, 1.07

0.000

95.77

0.386

-0.29, 1.06

0.000

98.6

0.881

0.65, 1.11

0.000

97.2

0.932

0.84, 1.02

0.000

98.6

0.66

-0.01, 1.33

0.000

100

NA
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*Crushed, degloved,
mangled, or pulseless
extremity

NO

68 (95.77)

0 (0.0)

YES

2 (2.8)

1 (1.4)

Amputation proximal to
wrist or ankle

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

Pelvic fractures

NO

70 (98.6)

0 (0.0)

YES

1 (1.4)

0 (0.0)

Open or depressed skull
fracture

NO

70 (98.6)

0 (0.0)

YES

1 (1.4)

0 (0.0)

*Paralysis

NO

68 (95.77)

0 (0.0)

YES

1 (1.4)

2 (2.8)

Falls: Adults: >20 feet (one
story is equal to 10 feet)

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

*High-risk auto crash:
Intrusion: including roof;
>12 inches occupant site;
18 inches any site
*High-risk auto crash:
Ejection (partial or
complete) from automobile

NO

67 (94.37)

0 (0.0)

YES

3 (4.23)

1 (1.4)

NO

70 (98.6)

0 (0.0)

YES

0 (0.0)

1 (1.4)

High-risk auto crash: Death
in same passenger
compartment

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

*High-risk auto crash:
Vehicle telemetry data
consistent with high risk of
injury
Auto vs pedestrian/
bicyclist: pedestrian/
bicyclist thrown

NO

51 (71.83)

6 (8.45)

YES

6 (8.45)

8 (11.27)

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

*Auto vs pedestrian/
bicyclist: pedestrian/
bicyclist run over

NO

69 (97.18)

0 (0.0)

YES

1 (1.4)

1 (1.4)

Auto vs pedestrian/
bicyclist: pedestrian/
bicyclist with significant
(>20 mph) impact
*Motorcycle crash >20 mph

NO

70 (98.6)

0 (0.0)

YES

1 (1.4)

0 (0.0)

NO

67 (94.37)

0 (0.0)

YES

1 (1.4)

3 (4.23)

*Older Adults: risk of injury
or death increases after
age 55 years

NO

58 (81.7)

1 (1.4)

YES

2 (2.8)

10
(14.08)

Older Adults: SBP <110
might represent shock after
age 65 years

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

*Older Adults: low impact
mechanisms (e.g. ground
level falls) might result in
severe injury

NO

64 (90.15)

1 (1.4)

YES

1 (1.4)

5 (7.04)

NO

69 (97.18)

0 (0.0)
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97.2

0.489

100

NA

98.6

NA

1.000

98.6

NA

1.000

98.6

0.793

100

NA

95.77

0.386

100

1.0

100

NA

83.1

0.466

100

NA

-0.21, 1.19

0.000

0.40, 1.19

0.000

-0.29, 1.06

0.000

0.000

0.43, 0.51

0.000

-0.03, 1.35

0.000

98.58

0.66

98.6

NA

98.6

0.85

0.55, 1.15

0.000

95.78

0.844

0.67, 1.01

0.000

0.57, 1.07

0.000

100

1.000

NA

97.19

0.818

97.18

NA
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Anticoagulants and
bleeding disorders:
Patients with head injury
are at high risk for
deterioration
Burns: without other
trauma mechanism: triage
to burn facility
Burns: with trauma
mechanism: triage to
trauma center
Pregnancy >20 weeks

EMS Provider judgment

YES

2 (2.8)

0 (0.0)

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

NO

71 (100)

0 (0.0)

YES

0 (0.0)

0 (0.0)

NO

70 (98.6)

0 (0.0)

YES

1 (1.4)

0 (0.0)

100

NA

100

NA

100

NA

98.6

NA

Note. n=71. NA = no test statistic calculated. Asterisk (*) indicates statistically significant criteria.

Of the 29 FTDS criteria, the kappa statistic could only be calculated for the 15
FTDS criteria that were both documented and verbalized. There was fair agreement on 2
variables: respiratory rate <10>29 (PA=95.77%, k=.386, p<.001) and high risk auto
crash: intrusion (PA=95.77%, k=.386, p<.001). These two criteria are in agreement for
68 out of 71 records, but had less than a 40% chance of being in agreement after
accounting for chance. For both criteria, in 3 instances, this criterion was met in the
record but not verbalized. Moderate agreement was determined for three criteria: GCS,
crushed or pulseless extremity, high risk auto crash: telemetry. The GCS criterion
(PA=87.33%, k=0.592, p<.001) was in agreement for 62 records and were discordant in
the remaining 9. Seven times, the criterion was documented as met but not verbalized
and twice the criterion was verbalized but not documented. The crushed or pulseless
extremity criterion (PA=97.2%, k=0.489, p<.001) was in agreement for 69 records, but in
2 instances, the criterion was documented but not verbalized. High risk auto crash:
telemetry (PA=83.1%, k=0.466, p<.001) had the lowest percent agreement of all the
criteria with only 59 of 71 records in agreement. In 6 instances the criterion was
documented and not verbalized and in another 6 instances the criterion was verbalized
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and not documented. Although the criteria for GCS and high risk auto crash telemetry
had the lowest percent agreement, they did not have the lowest kappa values. High risk
auto crash: telemetry had 46.6% and GCS had a 59.2%
Substantial agreement was determined for three criteria: chest wall instability
(PA=98.6%, k=0.66, p<.001), paralysis (PA=98.6%, k=0.793, p<.001) auto versus
pedestrian/ bicyclist: run over (PA=98.58%, k=0.66, p<.001). For chest wall instability,
70 records are in agreement but in one instance, the criterion was verbalized but not
documented. The criteria for paralysis and auto versus pedestrian: run over were both
in agreement for 70 records, but was documented and not verbalized once.
Almost perfect agreement was established for the following criteria:
SBP<90mmHg (PA=97.2%, k=0.818, p<.001) for 2 instances, low SBP was
documented, but not verbalized, respiratory rate need for ventilatory support (PA=98.6%,
k=0.881, p<.001) in 1 instance this criterion was documented but not verbalized. Twice,
penetrating injuries (PA= 97.2%, k=0.932, p<.001) was documented but not verbalized.
Motorcycle crash >20mph (PA=98.6%, k=0.85, p<.001) was documented but not
verbalized one. Agreement was reached for the criterion older adults: risk increases
after age 55 years (PA= 95.78%, k=.0844, p<.001) in 68 of 71 records. Twice the
criterion was documented and not verbalized and once the criterion was verbalized and
not documented. The older adults: low impact mechanisms (PA=97.19%, k=0.818,
p<.001) criterion had one incident of being documented and not verbalized and another
incident verbalized but not documented. A single criterion, high risk auto crash: ejection
(PA=100%, k=1.0, p<.001), had perfect agreement.
The kappa statistic could not be calculated for 9 of the 14 remaining criteria, due
to a value of “Not Met” for all 9 criteria across 71 records for both documented and
verbal records, indicating these criteria were neither documented nor verbalized, thus
perfect agreement. Four criteria with 98.6% agreement (pelvic fractures, open or
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depressed skull fracture, auto versus pedestrian with significant impact, provider
judgment) showed agreement for 70 records (not met), but in the instances where the
criteria were documented as “met”, it was not verbally reported. The last criterion,
anticoagulants and bleeding, had a 97.18% agreement with 69 of 71 records indicating
“Not Met”. In the 2 instances that did not agree, the criterion for anticoagulant and
bleeding was documented in the record, but not verbalized in the radio report.
2.4 To determine the relationship between the documented FTDS criteria and the
level of Trauma Team Activation (Level 1, Level 2, or Level 3).
In order to activate a specific level of trauma team response, corresponding
criteria must be met. Table 9 presents the data examining the relationship between the
FTDS and level of TTA and includes a column designating the level of TTA specified per
TC policy beside the corresponding FTDS criteria. Each trauma center has the flexibility
to determine their own policies and protocols related to trauma team response levels
and use of criteria (ACSCOT, 2011). The TC policy states that a level 1 response is the
highest level of alert and requires a full trauma team response. A level 1 TTA is to be
called if the patient's condition meets any one of the specified level 1 criteria. A level 2
activation requires a partial team response and is to be called if the patient's condition
meets any one of the specified level 2 criteria. A level 3 activation is to be called if the
patient's condition meets any one of the specified level 3 criteria.
Fisher’s Exact test results indicate that 10 of the 29 variables have a significant
relationship (p<.05) with the level of trauma team activation. All physiologic criteria
showed a significant relationship with TTA. Glascow Coma Scale (n=37, p<.001) was
strongly associated with TTA. Of the 37 occurrences of a GCS ≤13 (which includes
decreased level of consciousness or unresponsive), 56.8% of the time, a level 1
activation was implemented. Those who met the GCS criteria had a higher percentage
of Level 1 activation (56.8%) than those who did not meet the CGS criteria (23.3%).
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Table 9.
Association between Documented FTDS criteria and level of TTA.
Documented FTDS Criteria
and Level of TTA

Trauma
Center
Specific
Criteria

Met
or
Not
Met

TTA
Level 1

Level 2

Level 3

n (%)

n (%)

n (%)

Fisher’s
Exact
p-value

Physiologic
Glascow Comma scale ≤ 13

Systolic Blood Pressure
(mmHG) <90 mmHG
Respiratory rate: <10 or >29
breaths per minute

Level 1:
GCS <11
Level 2:
GCS 12-13
Level 1

Level 1

Respiratory rate: need for
ventilatory support

Met

21 (56.8)

14 (37.8)

2 (5.4)

Not
Met
Met

38 (23.3)

100 (61.3)

25 (15.3)

15 (83.3)

2 (11.1)

1 (5.6)

Not
Met
Met

44 (24.2)

112 (61.5)

26 (14.3)

9 (100.0)

0 (0.0)

0 (0.0)

Not
Met
Met

50 (26.2)

114 (59.7)

27 (14.1)

11 (100.0)

0 (0.0)

0 (0.0)

Not
Met

48 (25.4)

114 (60.3)

27 (14.3)

0.000

0.000

0.000

0.000

Anatomic
All penetrating injuries to head,
neck, torso, and extremities
proximal to elbow or knee

Level 1

Met

35 (97.2)

1 (2.8)

0 (0.0)

24 (14.6)

113 (68.9)

27 (16.5)

Chest wall Instability or
deformity (e.g., flail chest)

Level 2

Not
Met
Met

1 (50.0)

1 (50.0)

0 (0.0)

58 (29.3)

113 (57.1)

27 (13.6)

Two or more proximal long
bone fractures

Level 2

Not
Met
Met

0 (0.0)

2 (66.7)

1 (33.3)

59 (29.9)

112 (56.9)

26 (113.2)

Crushed, degloved, mangled,
or pulseless extremity

Level 1

Not
Met
Met

0 (0.0)

5 (71.4)

2 (28.6)

59 (30.6)

109 (56.5)

25 (13.0)

Amputation proximal to wrist or
ankle

Level 2

Not
Met
Met

0 (0.0)

1 (100.0)

0 (0.0)

59 (29.6)

113 (56.8)

27 (13.6)

Pelvic fractures

Level 2

Not
Met
Met

0 (0.0)

4 (100.0)

0 (0.0)

59 (30.1)

110 (56.1)

27 (13.8)

Open or depressed skull
fracture

Level 1

Not
Met
Met

0 (0.0)

1 (100.0)

0 (0.0)

59 (29.6)

113 (56.8)

27 (13.6)

Paralysis

Level 1

Not
Met
Met

3 (75.0)

1 (25.0)

0 (0.0)

Not
Met

56 (28.6)

113 (57.7)

27 (13.8)

Met

0 (0.0)

2 (66.7)

1 (33.3)

Not
Met
Met

59 (29.9)

112 (56.9)

26 (13.2)

1 (7.1)

12 (85.7)

1 (7.1)

0.000

1.000

0.241

0.126

1.000

0.452

1.000

0.167

Mechanism
Falls: Adults: >20 feet (one
story is equal to 10 feet)
Level 2

127

0.241

0.082

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
High-risk auto crash: Intrusion:
including roof; >12 inches
occupant site; 18 inches any
site
High-risk auto crash: Ejection
(partial or complete) from
automobile

Not
Met

58 (31.2)

102 (54.8)

26 (14.0)

Level 2

Met

3 (42.9)

4 (57.1)

0 (0.0)

56 (29.0)

110 (57.0)

27 (14.0)

High-risk auto crash: Death in
same passenger compartment

Level 2

Not
Met
Met

0 (0.0)

0 (0.0)

0 (0.0)

59 (100.0)

Level 2

4 (7.1)

114
(100.0)
48 (85.7)

27 (100.0)

High-risk auto crash: Vehicle
telemetry data consistent with
high risk of injury

Not
Met
Met

55 (38.2)

66 (45.8)

23 (16.0)

Auto vs pedestrian/ bicyclist:
pedestrian/ bicyclist thrown

Level 2

Not
Met
Met

0 (0.0)

5 (100.0)

0 (0.0)

59 (30.3)

109 (55.9)

27 (13.8)

Auto vs pedestrian/ bicyclist:
pedestrian/ bicyclist run over

Level 2

Not
Met
Met

0 (0.0)

4 (100.0)

0 (0.0)

59 (30.1)

110 (56.1)

27 (13.8)

Auto vs pedestrian/ bicyclist:
pedestrian/ bicyclist with
significant (>20 mph) impact

Level 2

Not
Met
Met

1 (33.3)

2 (66.7)

0 (0.0)

58 (98.3)

112 (56.9)

27 (13.7)

Motorcycle crash >20 mph

Level 2

Not
Met
Met

6 (33.3)

11 (61.1)

1 (5.6)

Not
Met

53 (29.1)

103 (56.6)

26 (14.3)

4 (7.1)

0.653

NA

0.000

0.260

0.452

1.000

0.689

Special Considerations
Older Adults: risk of injury or
death increases after age 55
years

Level 3

Met

5 (13.5)

22 (59.5)

10 (27)

54 (33.1)

92 (56.4)

17 (10.4)

Older Adults: SBP <110 might
represent shock after age 65
years

Level 3

Not
Met
Met

1 (14.3)

2 (28.6)

4 (57.1)

58 (30.1)

112 (58.0)

23 (11.9)

Older Adults: low impact
mechanisms (e.g. ground level
falls) might result in severe
injury
Anticoagulants and bleeding
disorders: Patients with head
injury are at high risk for
deterioration
Burns: without other trauma
mechanism: triage to burn
facility

Level 3

Not
Met
Met

3 (20.0)

6 (40.0)

6 (40.0)

Not
Met

56 (30.3)

108 (58.4)

21 (11.4)

Met

0 (0.0)

1 (25.0)

3 (75.0)

Not
Met

59 (30.1)

113 (57.7)

24 (12.2)

Level 2

Met

0 (0.0)

0 (0.0)

0 (0.0)

59 (100.0)

Level 2

114
(100.0)
0 (0.0)

27 (100.0)

Burns: with trauma
mechanism: triage to trauma
center

Not
Met
Met

59 (100.0)

Level 2

114
(100.0)
0 (0.0)

27 (100.0)

Pregnancy >20 weeks

Not
Met
Met

59 (100.0)
0 (0.0)

114
(100.0)
3 (100.0)

27 (100.0)

Level 3

Not
Met
Met
Not
Met

59 (29.9)

111 (56.3)

27 (13.7)

EMS Provider judgment

Note. N=200. NA = no test statistic calculated.
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0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0.007

0.011

0.018

0.008

NA

NA

NA
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Important to note that the level 1 TTA trauma center specific criteria (GCS<11)
does not exactly align with the FTDS criteria (GCS ≤13). A level 2 TTA was activated
37.8% and level 3 TTA 5.4% of the time. The combined TTA at levels 1 and 2 makes
the trauma center policy equivalent with the FTDS criteria (GCS ≤13), indicating that at
least a level 2 trauma team response should be activated. According to trauma center
policy, the correct level of TTA was called 94.6% of the time.
The next physiologic criteria to be associated with TTA is systolic blood pressure
<90 mmHG (n=18, p<.001). Of the 18 occurrences of low SBP, 83.3% resulted in level 1
TTA, 11.8 % in level 2 TTA, and 5.6% in level 3 TTA. Those who met the SBP criterion
had a higher percentage of level 1 activation (83.3%) than those who did not meet the
SBP criterion (24.2%). A level 1 TTA was called correctly in 83.3% of the time.
Respiratory rate (RR) is divided into two separate criteria specifying the rate of
respirations and the need for ventilatory support. Both criteria RR <10 or >29 (n=9,
p<.001) and the RR need for ventilatory support (n=11, p<.001) are associated with TTA.
In all cases associated with a derangement in rate of respirations or need for ventilatory
support, 100% resulted in a correct level 1 TTA. Those who met the criterion for RR <10
or >29 had a higher percentage of level 1 TTA (100%) than those who did not (26.2%).
Two of the 9 patients had initial respiratory rates >29, with one of those then dropping to
< 10 in route to the trauma center. The remaining patients had rates<10. Those who
met the criterion for RR need for ventilatory support had higher percentage of level 1
TTA (100%) than those who did not (25.4%).
The single anatomic criteria to show significant relationship with level of TTA is
the criterion for all penetrating injuries to head, neck, torso, and extremities proximal to
elbow or knee (n=36, p<.001) (penetrating injuries). When this criterion is met, 97.2%
correctly resulted in a level 1 TTA and 2.8% in a level 2 TTA. Trauma patients meeting
this criterion had a level 1 activation 97.2% of the time compared to those not meeting
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the criterion (14.6%). The only patient not assigned a level 1 TTA was assaulted with
head injury. The remaining anatomic criteria which when present, should result in a
level 1 TTA per TC policy, did not show a relationship with TTA. It may be important to
note that for these remaining criteria, the number of cases were small (crushed extremity
(n=7), skull fracture (n=1), paralysis (n=4)) and except for paralysis, were more
frequently activated at a level 2.
The only mechanism criteria associated with TTA is the high-risk auto crash:
vehicle telemetry (n=56, p<.001). When this criterion is met, a level 2 TTA was correctly
called 85.7% (n=48) of the time. The remaining occurrences were equally divided
between level 1 (n=4, 7.1%) and level 3 TTA (n=4, 7.1%). Those meeting this criterion
had a higher percent of level 2 TTA (85.7%) than those who did not meet this criterion
(45.8%).
Four special considerations criteria were associated with TTA, three of which are
specifically related to being an older adult. The older adult criteria associated with TTA
include: risk of injury or death increases after age 55 years (n=37, p=.007), SBP<110
might represent shock after 65 years of age (n=5, p=.011), and low impact mechanism
(e.g. ground level falls) might result in severe injury (n=15, p=.018). Meeting these
criteria should result in a level 3 activation. For those trauma patients ≥55 years of age,
13.5% had a level 1 TTA, 59.5% had a level 2 TTA, and 27% had a level 3 TTA.
Although meeting this criterion resulted in a level 2 TTA 59.5% of the time, it is only
3.1% higher than those who have a level 2 TTA but do not meet the criterion. Being
over age 55 years results in a level 3 activation 27% of the time while those less than 55
years are activated at level 3 10.4% of the time. Older adults brought to the trauma
center with a SBP<110 are activated at level 3, 57.1% of the time as compared with
those who do not meet this criterion (11.9%). A level 2 TTA was called 28.6% and a
level 1 was called 14.3% of the time this criterion is met. When presenting with a ground
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level fall, 80% of the cases are split equally between a level 2 and a level 3 activation
(40% each). Meeting this criterion results in 40% level 3 TTA as compared to not
meeting this criterion (11.4%). The remaining 20% of cases are associated with a level
1 activation. Older adults with a low impact mechanism have a lower percentage of level
1 (20%) and level 2 (40%) activations as compared to those not meeting this criterion
30.3% and 58.4% respectively.
The last special considerations criterion to be associated with TTA is
anticoagulants and bleeding disorders (n=4, p=.008). This FTDS criterion is not
associated with a corresponding level of TTA for this trauma center. In 75% of the
cases, a level 3 activation was called and a level 2 activation was called in the remaining
cases. No level 1 TTAs were implemented. Trauma patients meeting this requirement
were more likely to have a level 3 activation (75%) than those not meeting (12.2%).
The trauma center also has other criteria in their facility specific policy that does
not have a FTDS equivalent. The criterion for massive bleeding may be reflected in the
low SBP criterion, but cannot be determined as an equivalent measure. Other facility
specific criteria include falls > 10 feet, ESRD requiring dialysis, time sensitive injuries,
pregnancy < 20 weeks, and penetrating injuries to the extremities distal to elbow or knee
Aim 2.5 To determine the relationship between the verbally reported FTDS criteria
and the level of Trauma Team Activation (Level 1, Level 2, or Level 3).
Fisher’s Exact test were conducted to examine if a relationship exists between
the documented FTDS criteria and the three levels of TTA (Table 10). Results indicate
that only 2 of the 15 verbally reported FTDS criteria have a significant relationship
(p<.05) with the level of trauma team activation. The only physiologic criterion showing a
significant relationship with TTA is the GCS (n=11, p=.008). Of the 11 occurrences of a
GCS ≤13 (which includes decreased level of consciousness or unresponsive), 90.9% of
the time, a level 1 activation was implemented and a level 2 TTA was called 9.1% of the
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time. Those who met the GCS criteria had a higher percentage of Level 1 activation
(90.9%) than those who did not meet the CGS criteria (40%). The combined TTA at
levels 1 and 2 makes the TC policy equivalent with the FTDS criteria (GCS ≤13),

Table 10.
Association between Verbally reported FTDS criteria and level of TTA.
Verbal FTDS Criteria and
Level of TTA

Fisher’s

Trauma
Center
Specific
Criteria

Met or
Not
Met

Level 1

Level 2

TTA
Level 3

Exact

n (%)

n (%)

n (%)

p-value

Level 1:
GCS <11
Level 2:
GCS 12-13
Level 1

Met

10 (90.9)

1 (9.1)

0 (0.0)

0.008

Not
Met
Met

24 (40.0)

29 (48.3)

7 (11.7)

5 (100.0)

0 (0.0)

0 (0.0)

Not
Met
Met

29 (43.9)

30 (45.5)

7 (10.6)

1 (100.0)

0 (0.0)

0 (0.0)

Not
Met
Met

33 (47.1)

30 (42.9)

7 (10.0)

4 (100.0)

0 (0.0)

0 (0.0)

Not
Met

30 (44.8)

30 (44.8)

7 (10.4)

Met

20 (100.0)

0 (0.0)

0 (0.0)

Not
Met

14 (27.5)

30 (58.8)

7 (13.7)

Physiologic
Glascow Comma scale ≤
13

Systolic Blood Pressure
(mmHG) <90 mmHG
Respiratory rate: <10 or
>29 breaths per minute

Level 1

Respiratory rate: need for
ventilatory support

0.069

1.000

0.194

Anatomic
All penetrating injuries to
head, neck, torso, and
extremities proximal to
elbow or knee
Chest wall Instability or
deformity (e.g., flail chest)

Level 1

Level 2

Met

2 (100.0)

0 (0.0)

0 (0.0)

32 (46.4)

30 (43.5)

7 (10.1)

Crushed, degloved,
mangled, or pulseless
extremity

Level 1

Not
Met
Met

0 (0.0)

1 (100.0)

0 (0.0)

34 (48.6)

29 (41.4)

7 (10.0)

Paralysis

Level 1

Not
Met
Met

2 (100.0)

0 (0.0)

0 (0.0)

Not
Met

32 (46.4)

30 (43.5)

7 (10.1)

Met

0 (0.0)

1 (100.0)

0 (0.0)

Not
Met

34 (48.6)

29 (41.4)

7 (10.0)

Met

1 (100.0)

0 (0.0)

0 (0.0)

Not
Met
Not
Met

33 (47.1)

30 (42.9)

7 (10.0)

34 (47.9)

30 (42.3)

7 (9.9)

0.000

0.590

0.521

0.590

Mechanism
High-risk auto crash:
Intrusion: including roof;
>12 inches occupant site;
18 inches any site
High-risk auto crash:
Ejection (partial or
complete) from automobile

Level 2

Level 2
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High-risk auto crash:
Vehicle telemetry data
consistent with high risk of
injury

Level 2

Met

4 (28.6)

10 (71.4)

0 (0.0)

30 (52.6)

20 (35.1)

7 (12.3)

34 (47.9)

30 (42.3)

7 (9.9)

Auto vs pedestrian/
bicyclist: pedestrian/
bicyclist run over

Level 2

Not
Met
Not
Met
Met

0 (0.0)

1 (100.0)

0 (0.0)

34 (48.6)

29 (41.4)

7 (10.0)

34 (47.9)

30 (42.3)

7 (9.9)

Level 2

Not
Met
Not
Met
Met

2 (66.7)

1 (33.3)

0 (0.0)

Not
Met

32 (47.1)

29 (42.6)

7 (10.3)

Level 3

Met

3 (27.3)

6 (54.5)

2 (18.2)

31 (51.7)

24 (40.0)

5 (8.3)

34 (47.9)

30 (42.3)

7 (9.9)

Level 3

Not
Met
Not
Met
Met

2 (33.3)

2 (33.3)

2 (33.3)

Not
Met
Not
Met

32 (49.2)

28 (43.1)

5 (7.7)

34 (47.9)

30 (42.3)

7 (9.9)

Motorcycle crash >20 mph

0.066

0.521

1.000

Special Considerations
Older Adults: risk of injury
or death increases after
age 55 years

Older Adults: low impact
mechanisms (e.g. ground
level falls) might result in
severe injury

0.227

0.172

Note. Only the 15 verbalized FTDS criteria are included in this table. NA = no test statistic
calculated.

indicating that at least a level 2 trauma team response should be activated when
meeting this criterion. By this standard, the correct level of TTA was called 100% of the
time. Eight of the 11 patients who met this criterion were noted to be unconscious or
unresponsive with 1 being actively resuscitated. Of the remaining 3 patients, two
verbalized GCS of 9 and 11. The final patient and only one activated at a level 2 TTA
was responsive only to pain and confused when roused.
The only other verbally reported criterion to be associated with TTA is the
anatomic criteria relating to all penetrating injuries (n=20, p<.001). Of the 20
occurrences of penetrating injury, 100% resulted in level 1 TTA. Those who met this
criterion were activated at level 1 100% of the time as opposed to those who did not
meet this criterion (27.5%). Both the documented and verbally reported versions of
these two criteria have a significant relationship with TTA.
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Aim 2.6 To determine if the documented and verbal FTDS criteria are associated
with patients’ emergency department (ED) disposition and the Injury Severity
Score (ISS)
Fisher’s Exact test was conducted to determine if a relationship exists between
both the documented and the verbally reported FTDS criteria and 1) disposition from the
ED, 2) ISS. Results are presented in Table 11 for documented FTDS criteria and Table
12 for verbally reported FTDS criteria.
Documented. Seven of the documented FTDS were associated with disposition
from the ED. All four physiologic criteria (GCS (n=37), SBP<90mmHg (n=18), RR <10
or >29 (n=9), and RR need for ventilatory support (n=11)) were each significantly
associated with disposition from the ED at p<.001. When GCS is met, 40.5% go to the
ICU, 29.7% go to the floor, 18.5% results in death, and 16.2% go to the OR. Patients
that meet the criterion go to the ICU 40.5% of the time, while those who do not meet the
criterion go to the ICU 26.4% of the time. Death occurred in 18.5% who met the GCS as
compared to no deaths among those who did not meet the criterion. Patients having a
low SBP<90mmHG went most frequently to the OR (33.3%), ICU (27.8%), died (22.2%),
and then to the floor (16.7%). Those with a low SBP resulted in death 22.2% of the time
as compared to those who did not meet the criterion (0.5%). Meeting this criterion
resulted in disposition to the OR 33.3% of the time as compared to those who did not
have low SBP and still went to the OR 18.1% of the time. When the criterion for RR <10
or >29 is met, patients went either to the ICU (44.4%) or result in death (55.6%). When
comparing death outcome, 55.6% of those who died met the criterion while no
deaths occurred if the criterion was not met. Patients who needed ventilatory support
went to the ICU 45.5% of the time, died 45.5% of the time, and went to the OR 9.1% of
the time. Those meeting the criterion for ventilatory support resulted in death 45.5%
while not meeting this criterion resulted in no deaths. Of those who needed ventilatory
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Table 11.
Association of Documented FTDS criteria with Disposition from the ED and ISS.

Documented FTDS
Criteria and
Met or
Disposition from
Not Met
the Emergency
Department
Physiologic
Glascow Comma scale ≤ 13 Met
Not Met
Systolic Blood Pressure
Met
(mmHG) <90 mmHG
Not Met
Respiratory rate: <10 or >29 Met
breaths per minute
Not Met
Respiratory rate: need for
Met
ventilatory support
Not Met
Anatomic
All penetrating injuries to
Met
head, neck, torso, and
extremities proximal to elbow Not Met
or knee
Chest wall Instability or
Met
deformity (e.g., flail chest)
Not Met
Two or more proximal long Met
bone fractures
Not Met
Crushed, degloved,
Met
mangled, or pulseless
Not Met
extremity
Amputation proximal to wrist Met
or ankle
Not Met
Pelvic fractures
Met

Fisher’s

Disposition from ED
Floor

ICU

OR

Death

n (%)

n (%)

n (%)

n (%)

11 (29.7)
87 (53.4)
3 (16.7)
95 (52.2)
0 (0.0)
98 (51.3)
0 (0.0)
98 (51.9)

15 (40.5)
43 (26.4)
5 (27.8)
53 (29.1)
4 (44.4)
54 (28.3)
5 (45.5)
53 (28.0)

6 (16.2)
33 (20.0)
6 (33.3)
33 (18.1)
0 (0.0)
39 (20.4)
1 (9.1)
38 (20.1)

5 (18.5)
0 (0.0)
4 (22.2)
1 (0.5)
5 (55.6)
0 (0.0)
5 (45.5)
0 (0.0)

9 (25.0)

9 (15.5)

15 (38.5) 8 (8.3)

89 (54.3) 49 (29.9) 24 (14.6) 2 (1.2)
0 (0.0)
98 (49.5)
2 (66.7)
96 (48.7)
3 (42.9)

2 (100.0)
56 (28.3)
0 (0.0)
58 (29.4)
2 (28.6)

0 (0.0)
39 (19.7)
1 (33.3)
38 (19.3)
2 (28.6)

0 (0.0)
5 (2.5)
0 (0.0)
5 (2.5)
0 (0.0)

95 (49.2) 56 (96.6) 37 (94.9) 5 (2.6)
0 (0.0)
0 (0.0)
1 (100.0) 0 (0.0)
98 (49.2) 58 (29.1) 38 (19.1) 5 (2.5)
3 (75.0) 0 (0.0)
1 (25.0) 0 (0.0)
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ISS

0 NonExact Met or
Not Met Severe
p-value

0.000
0.000
0.000
0.000

0.000

n (%)

n (%)

Met
Not Met
Met
Not Met
Met
Not Met
Met
Not Met

20 (54.1)
136 (83.4)
11 (61.1)
145 (79.7)
2 (22.2)
154 (80.6)
2 (18.2)
154 (81.5)

17 (45.9)
27 (16.6)
7 (38.9)
37 (20.3)
7 (77.8)
37 (19.4)
9 (81.8)
35 (18.5)

Met

26 (72.2) 10 (27.8)

Not Met 130 (79.3) 34 (20.7)

Met
Not Met
Met
0.621
Not Met
Met
0.898
Not Met
0.170

1 Severe

0 (0.0)
156 (78.8)
2 (66.7)
154 (78.2)
5 (71.4)

2 (100.0)
42 (21.2)
1 (33.3)
43 (21.8)
2 (28.6)

151 (78.2) 42 (21.8)

Met
1 (100.0) 0 (0.0)
Not Met 155 (77.9) 44 (22.1)
0.478 Met
3 (75.0) 1 (25.0)
0.220

Fisher’s
Exact
p-value

0.000
0.079
0.000
0.000

0.377

0.048
0.527
0.650
1.000
1.000
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Open or depressed skull
fracture
Paralysis
Mechanism
Falls: Adults: >20 feet (one
story is equal to 10 feet)
High-risk auto crash:
Intrusion: including roof; >12
inches occupant site; 18
inches any site
High-risk auto crash:
Ejection (partial or complete)
from automobile
High-risk auto crash: Death
in same passenger
compartment
High-risk auto crash: Vehicle
telemetry data consistent
with high risk of injury
Auto vs pedestrian/ bicyclist:
pedestrian/ bicyclist thrown
Auto vs pedestrian/ bicyclist:
pedestrian/ bicyclist run over

Not Met
Met
Not Met
Met
Not Met

95 (48.5)
1 (100.0)
97 (48.7)
0 (0.0)
98 (50.0)

58 (29.6)
0 (0.0)
58 (29.1)
2 (50.0)
56 (28.6)

38 (19.4)
0 (0.0)
39 (19.6)
2 (50.0)
37 (18.9)

5 (2.6)
0 (0.0)
5 (2.5)
0 (0.0)
5 (2.6)

Met
2 (66.7) 1 (33.3) 0 (0.0)
0 (0.0)
Not Met 96 (48.7) 57 (28.9) 39 (19.8) 5 (2.5)
Met
9 (64.3) 4 (28.6) 1 (7.1)
0 (0.0)
Not Met 89 (47.8) 54 (29.0) 38 (20.4) 5 (2.7)
Met

4 (57.1)

2 (28.6)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

1.000

0.656

1 (14.3)

Not Met 94 (48.7) 56 29.0) 39 (20.2) 4 (2.1)
Met

Not Met
Met
1.000
Not Met
Met
0.143
Not Met

0 (0.0)

Not Met 98 (49.0) 58 (29.0) 39 (19.5) 5 (2.5)
Met

39 (69.6) 13 (23.2) 4 (7.1)

0 (0.0)

Not Met 59 (41.0) 45 (31.3) 35 (24.3) 5 (3.5)
Met
3 (60.0) 1 (20.0) 1 (20.0) 0 (0.0)
Not Met 95 (48.7) 57 (29.2) 38 (19.5) 5 (2.6)
Met
2 (50.0) 1 (25.0) 1 (25.0) 0 (0.0)
Not Met 96 (49.0) 57 (29.1) 38 (19.4) 5 (2.6)

Auto vs pedestrian/ bicyclist: Met
1 (33.3)
pedestrian/ bicyclist with
Not Met 97 (49.2)
significant (>20 mph) impact
Motorcycle crash >20 mph Met
4 (22.2)
Not Met 94 (51.6)
Special Considerations
Older Adults: risk of injury or Met
19 (51.4)
death increases after age 55
Not Met 79 (48.5)
years

2 (66.7)

0 (0.00)

7 (38.9) 6 (15.4) 1 (5.6)
51 (28.0) 33 (18.1) 4 (2.2)
14 (37.8) 3 (8.1)

1.000

0.049

1.000

0.527

0.514

2 (28.6)
0.650

0 (0.0)
NA

44 (78.6) 12 (21.4)

Not Met 112 (77.8) 32 (22.2)
Met
5 (100.0) 0 (0.0)
Not Met 151 (77.4) 44 (22.6)
Met
4 (100.0) 0 (0.0)
Not Met 152 (77.6) 44 (22.4)

1.000
0.588
0.578

3 (100.0) 0 (0.0)

Not Met 153 (77.7) 44 (22.3)
Met
10 (55.6) 8 (44.4)
Not Met 146 (80.2) 36 (19.8)
Met

0.182

0 (0.0)

1.000

Not Met 156 (78.0) 44 (22.0)

Met
0.480

1 (2.7)

44 (27.0) 36 (22.1) 4 (2.5)
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1.000

5 (71.4)

Not Met 151 (78.2) 42 (21.8)

Met
0.001

0 (0.0)

56 (28.1) 39 (19.8) 5 (2.5)

Not Met 146 (78.5) 40 (21.5)

Met
NA

43 (21.9)
0 (0.0)
44 (22.1)
1 (25.0)
43 (21.9)

Met
2 (66.7) 1 (33.3)
Not Met 154 (78.2) 43 (21.8)
Met
10 (71.4) 4 (78.6)

Met
0.178

153 (78.1)
1 (100.0)
155 (77.9)
3 (75.0)
153 (78.1)

1.000
0.031

29 (78.4) 8 (21.6)

Not Met 127 (77.9) 36 (22.1)

1.000

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
Older Adults: SBP <110
Met
might represent shock after
Not Met
age 65 years
Older Adults: low impact
Met
mechanisms (e.g. ground
level falls) might result in
Not Met
severe injury
Anticoagulants and bleeding Met
disorders: Patients with head
injury are at high risk for
Not Met
deterioration
Burns: without other trauma Met
mechanism: triage to burn
Not Met
facility
Burns: with trauma
Met
mechanism: triage to trauma
Not Met
center
Pregnancy >20 weeks
Met
Not Met
EMS Provider judgment
Met
Not Met

3 (42.9)

2 (28.6)

1 (14.3)

1 (14.3)

95 (49.2) 56 (29.0) 38 (19.7) 4 (2.1)
6 (40.0)

8 (53.3)

1 (6.7)

0 (0.0)

92 (49.7) 50 (27.0) 38 (20.5) 5 (2.7)
1 (25.0)

1 (25.0)

2 (50.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)
58 (29.0)
1 (33.3)
57 (28.9)

0 (0.0)
39 (19.5)
0 (0.0)
39 (19.8)

Note. Statistically significant findings are highlighted.
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0 (0.0)
5 (2.5)
0 (0.0)
5 (2.5)

0 (0.0)

0 (0.0)
156 (78.0)
2 (66.7)
154 (78.2)

0.578

0 (0.0)
NA

0 (0.0)

Not Met 156 (78.0) 44 (22.0)

Met
Not Met
Met
1.000
Not Met
NA

0 (0.0)

Not Met 156 (78.0) 44 (22.0)
Met

NA

0.530

4 (100.0) 0 (0.0)

Not Met 152 (77.6) 44 (22.4)
Met

NA

0 (0.0)

98 (49.0) 58 (29.0) 39 (19.5) 5 (2.5)
0 (0.0)
98 (49.0)
2 (66.7)
96 (48.7)

0.387

0.351

13 (86.7) 2 (13.3)

Not Met 143 (77.3) 42 (22.7)
Met

0 (0.0)

98 (49.0) 58 (29.0) 39 (19.5) 5 (2.5)
0 (0.0)

0.198

7 (100.0) 0 (0.0)

Not Met 149 (77.2) 44 (22.8)
Met

0 (0.0)

97 (49.5) 57 (29.1) 37 (18.9) 5 (2.6)
0 (0.0)

Met
0.277

0 (0.0)
44 (22.0)
1 (33.3)
43 (21.8)

NA
NA
0.527
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support, 45.5% went to the ICU while those not meeting this criterion went to the ICU
28% of the time. The anatomic criteria, penetrating injuries (n=41, p<.001), was also
associated with disposition from the ED. When patients present with a penetrating
injury, they most frequently went to the OR (38.5%), floor (25%), ICU (15.5%), or
resulted in death (8.3%). Of those who met this criterion, 38.5% went to the OR as
compared to the 14.6% who did not have a penetrating injury and went to the OR. Two
mechanisms were associated with disposition from the ED: auto crash: telemetry (n=56,
p=.001) and motorcycle crash >20mph (n=18, p=0.49). Of those who had an auto crash:
telemetry, 69.6% went to the floor, 23.2% went to the ICU, and 7.1% went to the OR.
Those who met this criterion went to the floor 69.6% of the time while those who did not
meet this criterion went to the floor 41% of the time. Patients injured via motorcycle
crash >20mph went to the ICU most frequently (38.9%), followed by the floor (22.2%),
the OR (15.4%), and death (5.6%). Of those meeting this criterion, 38.9% went to the
ICU while 28% of patients went to the ICU but were not involved in a motorcycle
accident. Those meeting this criterion resulted in death 5.6% of the time while those not
meeting this criterion resulted in death 2.2% of the time.
Five documented FTDS criteria were significantly associated with ISS. Three of
the five criteria associated with ISS were physiologic criteria: GCS (n=37, p<.001), RR
<10 or >29 (n=9, p<.001), RR need for ventilatory support (n=11, p<.001). When the
GCS criteria is met, ISS score indicates non-severe injury occurs 54.1% of the time and
severe injury 45.9% of the time. However, when looking at severe injury, those that had
a positive GCS had higher percentage of being severely injured (45.9%) than those who
did not meet the GCS criterion (16.6%). When the RR <10 or >29 criterion is met,
77.8% are categorized as severely injured and 22.2% as non-severe. Among those who
met this criterion, their percentage of being severely injured is 77.8% as compared to
19.4% of those who are severely injured but do not meet this criterion. Of those trauma
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patients that were in need of ventilatory support, 81.8% have a severe ISS and 18.2%
are considered non-severe. Of those patients who met this criterion, 81.8% are severely
injured as opposed to the 18.5% severely injured patients who do not meet this criterion.
The single anatomic criterion to be associated with ISS was chest wall instability
(n=2, p=.048). When this criterion is met, 100% of patients were categorized as
severely injured with an ISS>15. Those patients who do not have chest wall instability
were categorized as severely injured 21.2% of the time. The single mechanistic criterion
to be associated with ISS was motorcycle crash>20mph (n=18, p=.031). When involved
with a motorcycle crash, 55.6% of patient s were considered non-severely injured and
44.4% were severely injured. Among those who were severely injured, 44.4% met this
criterion as compared to the 19.8% who did not meet this criterion.
Verbally Reported. Three verbally reported physiologic criteria were associated
with patient disposition from the ED. Glascow Coma scale (n=11, p=.002), RR <10 or
>29 (n=1, p=.028), and RR need for ventilatory support (n=4, p<.001) were associated
with disposition. When the GCS criterion was met, patients most frequently went to the
ICU (54.5%), OR (18.2%), died (18.2%), and to the floor (9.1%). When this criterion is
met, patients went to the ICU 54.4% of the time as compared to those who went to the
ICU but did not met the criterion 28.3%. Those who met the GCS resulted in death
18.2% of the time as opposed to no deaths when the criterion is not met. Having a
respiratory rate <10 or >29 resulted in death (100%) while not meeting this criterion
resulted in death 1.4% of the time. The need for ventilatory support criterion resulted in
disposition to the ICU (50.0%) or death (50.0%). Those needing ventilatory support
went to the ICU 50% of the time while those not needing ventilatory support went to the
ICU 31.3% of the time. A higher percentage of patients meeting this criterion resulted in
death (50.0%) as compared to no deaths among those not meeting this criterion. Only
one verbally reported FTDS criterion was associated with ISS: respiratory rate need for
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Table 12.
Association of Verbally reported FTDS criteria with Disposition from the ED and ISS.
Verbal FTDS Criteria and
Level of TTA

Fisher’s

Disposition from ED
Met or
Floor
Not Met
n (%)

Physiologic
Glascow Comma scale ≤ 13 Met
Not Met
Systolic Blood Pressure
Met
(mmHG) <90 mmHG
Not Met
Respiratory rate: <10 or >29
Met
breaths per minute
Not Met
Respiratory rate: need for
Met
ventilatory support
Not Met
Anatomic
All penetrating injuries to
Met
head, neck, torso, and
extremities proximal to elbow Not Met
or knee
Chest wall Instability or
Met
deformity (e.g., flail chest)
Not Met
Two or more proximal long Met
bone fractures
Not Met
Crushed, degloved,
Met
mangled, or pulseless
Not Met
extremity
Met

1 (9.1)
29 (48.3)
1 (20.0)
29 (43.9)

ICU

OR

Death

n (%)

n (%)

n (%)

6 (54.5)
17 (28.3)
1 (20.00
22 (33.3)

2 (18.2)
14 (23.3)
2 (40.0)
14 (21.2)

ISS

Met or 0 NonNot Met Severe
p-value
n (%)
Exact

1 Severe
n (%)

2 (18.2)
Met
0.002
0 (0.0)
Not Met
1 (20.0)
Met
0.105
1 (1.5)
Not Met
1
0 (0.0)
0 (0.0)
0 (0.0)
Met
(100.0) 0.028
30 (42.9) 23 (32.9) 16 (22.9) 1 (1.4)
Not Met
0 (0.0)
2 (50.0) 0 (0.0)
2 (50.0)
Met
0.000
30 (44.8) 21 (31.3) 16 (23.9) 0 (0.0)
Not Met

7 (63.6)
48 (80.0)
2 (40.0)
53 (80.3)

4 (36.4)
12 (20.0)
3 (60.0)
13 (19.7)

0 (0.0)

1 (100.0)

5 (25.0)

14 (70.0) 6 (30.0)

7 (35.0)

6 (30.0)

2 (10.0)

25 (49.0) 16 (31.4) 10 (19.6) 0 (0.0)
1 (50.0)
29 (42.0)
0 (0.0)
30 (42.3)
1 (100.0)

1 (50.0)
22 (31.9)
0 (0.0)
23 (32.4)
0 (0.0)

0 (0.0)
16 (23.2)
0 (0.0)
16 (22.5)
0 (0.0)

0 (0.0)
2 (2.9)
0 (0.0)
2 (2.8)
0 (0.0)

29 (41.4) 23 (32.9) 16 (22.9) 2 (2.9)
0 (0.0)

0 (0.0)

0 (0.0)
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0 (0.0)

Met
0.062

Met
Not Met
Met
NA
Not Met
Met
1.000
Not Met
NA Met

Exact
p-value
0.253
0.072

0.225
55 (78.6) 15 (21.4)
1 (25.0) 3 (75.0)
0.034
54 (80.6) 13 (19.4)

Not Met 41 (80.4) 10 (19.6)

1.000

Fisher’s

1 (50.0)
54 (78.3)
0 (0.0)
55 (77.5)
1 (100.0)

1 (50.0)
15 (21.7)
0 (0.0)
16 (22.5)
0 (0.0)

54 (77.1) 16 (22.9)
0 (0.0)

0 (0.0)

0.360

0.402
NA
1.000
NA
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Amputation proximal to wrist
Not Met
or ankle
Pelvic fractures
Met
Not Met
Open or depressed skull
Met
fracture
Not Met
Paralysis
Met
Not Met
Mechanism
Falls: Adults: >20 feet (one Met
story is equal to 10 feet)
Not Met
High-risk auto crash:
Met
Intrusion: including roof; >12
inches occupant site; 18
Not Met
inches any site
High-risk auto crash:
Met
Ejection (partial or complete)
Not Met
from automobile
High-risk auto crash: Death Met
in same passenger
Not Met
compartment
High-risk auto crash: Vehicle Met
telemetry data consistent
Not Met
with high risk of injury
Auto vs pedestrian/ bicyclist: Met
pedestrian/ bicyclist thrown Not Met
Auto vs pedestrian/ bicyclist: Met
pedestrian/ bicyclist run over Not Met
Auto vs pedestrian/ bicyclist: Met
pedestrian/ bicyclist with
Not Met
significant (>20 mph) impact
Motorcycle crash >20 mph Met

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
0 (0.0)
30 (42.3)
0 (0.0)
30 (42.3)
0 (0.0)
30 (43.5)

0 (0.0)
23 (32.4)
0 (0.0)
23 (32.4)
2 (100.0)
21 (30.4)

0 (0.0)
16 (22.5)
0 (0.0)
16 (22.5)
0 (0.0)
16 (23.2)

0 (0.0)
2 (2.8)
0 (0.0)
2 (2.8)
0 (0.0)
2 (2.9)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
1 (100.0) 0 (0.0)
0 (0.0)
0 (0.0)
29 (41.4) 23 (32.9) 16 (22.9) 2 (2.9)
0 (0.0)

1 (100.0) 0 (0.0)

0 (0.0)

0 (0.0)

6 (42.9)

1 (7.1)

0 (0.0)
23 (32.4)
0 (0.0)
23 (32.9)
0 (0.0)

0 (0.0)

Not Met 45 (78.9) 12 (21.1)

0 (0.0)

0.172 Met

1 (33.3)
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0.402

NA

1.000

0.225

NA

10 (71.4) 4 (28.6)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
0 (0.0)

NA

0 (0.0)

Not Met 55 (77.5) 16 (22.5)

NA

NA

1 (100.0)

Not Met 55 (78.6) 15 (21.4)

Met
0.383

0 (0.0)

0 (0.0)
55 (77.5)
1 (100.0)
54 (77.1)
0 (0.0)

2 (66.7)

0 (0.0)
2 (2.8)
0 (0.0)
2 (2.9)
0 (0.0)

Not Met 54 (77.1) 16 (22.9)

Met
NA

0 (0.0)
16 (22.5)
0 (0.0)
16 (22.5)
1 (50.0)
15 (21.7)

Met
0 (0.0)
0 (0.0)
Not Met 55 (77.5) 16 (22.5)
Met
1 (100.0) 0 (0.0)

Met
0.577

0 (0.0)
55 (77.5)
0 (0.0)
55 (77.5)
1 (50.0)
54 (78.3)

Met
Not Met
Met
0.254
Not Met
Met
NA
Not Met

1 (33.3)

0 (0.0)
16 (22.5)
1 (100.0)
15 (21.4)
0 (0.0)

1.000

0 (0.0)

23 (40.4) 17 (29.8) 15 (26.3) 2 (3.5)
0 (0.0)
30 (42.3)
0 (0.0)
30 (42.9)
0 (0.0)

NA

0 (0.0)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
7 (50.0)

Met
Not Met
Met
NA
Not Met
Met
0.206
Not Met
NA

0 (0.0)

30 (42.9) 22 (31.4) 16 (22.9) 2 (2.9)
0 (0.0)

Not Met 55 (77.5) 16 (22.5)

0 (0.0)
16 (22.5)
0 (0.0)
16 (22.9)
0 (0.0)

55 (77.5) 16 (22.5)
2 (66.7)

0.722
NA
1.000
NA
0.125
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Not Met
Special Considerations
Older Adults: risk of injury or Met
death increases after age 55
Not Met
years
Older Adults: SBP <110
Met
might represent shock after
Not Met
age 65 years
Older Adults: low impact
Met
mechanisms (e.g. ground
level falls) might result in
Not Met
severe injury
Anticoagulants and bleeding Met
disorders: Patients with head
injury are at high risk for
Not Met
deterioration
Burns: without other trauma Met
mechanism: triage to burn
Not Met
facility
Burns: with trauma
Met
mechanism: triage to trauma
Not Met
center
Pregnancy >20 weeks
Met
Not Met
EMS Provider judgment
Met
Not Met

30 (44.1) 22 (32.4) 14 (20.6) 2 (2.9)
5 (45.5)

5 (45.5)

1 (9.1)

0 (0.0)

25 (41.7) 18 (30.0) 15 (25.0) 2 (3.3)
0 (0.0)

0 (0.0)

0 (0.0)

2 (33.3)

1 (16.7)

0 (0.0)

0 (0.0)

0 (0.0)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
0 (0.0)
30 (42.3)
0 (0.0)
30 (42.3)

0 (0.0)
23 (32.4)
0 (0.0)
23 (32.4)

0 (0.0)
16 (22.5)
0 (0.0)
16 (22.5)

Note. Statistically significant findings are highlighted.
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NA

0 (0.0)
2 (2.8)
0 (0.0)
2 (2.8)

0 (0.0)

0 (0.0)

0 (0.0)
55 (77.5)
0 (0.0)
55 (77.5)

0.326

0 (0.0)
NA

0 (0.0)
NA

0 (0.0)

Not Met 55 (77.5) 16 (22.5)

Met
Not Met
Met
NA
Not Met
NA

0 (0.0)

Not Met 55 (77.5) 16 (22.5)
Met

NA

NA

6 (100.0) 0 (0.0)

Not Met 55 (77.5) 16 (22.5)
Met

0.436

0 (0.0)

Not Met 46 (75.4) 16 (24.6)
Met

NA

0 (0.0)

Not Met 55 (77.5) 16 (22.5)
Met

1.000

10 (90.9) 1 (9.1)

Not Met 45 (75.0) 15 (25.0)
Met

NA

0 (0.0)

27 (41.5) 21 (32.3) 15 (23.1) 2 (3.1)
0 (0.0)

Met
0.640

0 (0.0)

30 (42.3) 23 (32.4) 16 (22.5) 2 (2.8)
3 (50.0)

Not Met 54 (79.4) 14 (20.6)

0 (0.0)
16 (22.5)
0 (0.0)
16 (22.5)

NA
NA
NA
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ventilatory support (n=4, p=.034). Of those who needed ventilatory support, 75% had a
severe ISS and 25% had a non-severe ISS. Those who met the criterion were severely
injured 75% of the time while those who did not met the criterion were severely injured
19.4% of the time.
Merged Results
The merged qualitative and quantitative (documented) findings are compared in
Table 13. The first two columns present the qualitative information presented by
participants to indicate the criteria that they described in decision making and the
corresponding model decision path. The third column presents the FTDS criterion that
corresponds to the participant described criteria. The FTDS criteria is the transitional
point between the qualitative and quantitative data. Next, the quantitative results
indicate those trauma outcomes that are associated (p<.05) with the corresponding
documented FTDS criteria. The model resulting from the descriptions provided by the
participants is consistent with and corroborated by the quantitative analysis of
documented trip sheet data.
Decision Path 1: Obvious Severe Injury. Participants consistently indicated
that derangement in airway, breathing, circulation, and disability (responsiveness)
indicated obvious severe trauma and the need for immediate transport due to threats to
life or limb. Participants differentiated obvious severe injury very quickly and tried to
relay the severity to the trauma center. The quantitative results confirmed that meeting
these equivalent physiologic FTDS criteria resulted in significant associations with a
level 1 TTA and specific dispositions including, ICU, OR, or death. However, only
airway, breathing, and being unconscious were associated with a severe ISS.
Additionally, the EMS provider determination that the anatomic criterion of penetrating
injuries, such as a gunshot or stab wound, also indicated obvious severe injury and was
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Table 13.
Comparison of Qualitative and Documented Quantitative findings
Qualitative Results

FTDS Criteria

Quantitative Results
Trauma Outcomes associated
with Documented FTDS criteria
ED
ISS

Participant described
criteria

Model Decision
Path

Equivalent FTDS

TTA

Airway

Obvious Severe

Level 1

ICU, Death

Severe

Breathing

Obvious Severe

RR ventilatory support
(physiologic)
RR<10 or >29 (physiologic)

Level 1

ICU, Death

Severe

Circulation

Obvious Severe

SBP<90mmHg (physiologic)

Level 1

ICU, OR, Death

NA

Disability (Responsiveness)

Obvious Severe

GCS ≤ 13 (physiologic)

Level 1

ICU

Severe

Gunshot wounds, Stabbing

Obvious Severe

Penetrating Injuries (anatomic)

Level 1

OR

NA

Pneumothorax

High Potential

Chest wall instability (anatomic)

NA

NA

Severe

MVA, Forces

High Potential

MVA telemetry (mechanism)

Level 2

Floor, ICU

NA

Motorcycle, Forces

High Potential

Motorcycle (mechanism)

NA

ICU

Severe

Age related

Low Potential

Older adult: >55 years (special)

Level 3

NA

NA

Not described

Low Potential

Older adult: SBP<110 (special)

Level 3

NA

NA

Age related falls

Low Potential

Level 3

NA

NA

Age related medication

Low Potential

Older adult: Low impact fall
(special)
Anti-coagulants (special)

Level 3

NA

NA

Note. This table represents criteria described by participants, corresponding model decision path, the equivalent
FTDS criteria, and trauma outcomes associated with the documented FTDS criteria. The quantitative results are
those 12 FTDS criteria (documented) that were significantly associated (p<.05) with trauma outcomes: TTA,
disposition from the ED, and ISS. NA= no association (p>.05).

144

PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
also confirmed by association of that criterion with a level 1 TTA and disposition to the
OR.
Decision Path 2 - High Potential for Severe Injury. The criteria most often
described by providers to determine high potential for severe injury also showed
significant relationships with trauma outcomes. Of these, the mechanism of a high-risk
auto crash with resultant telemetry indicative of severe injury is associated with level 2
TTA and disposition to the floor or ICU. Motorcycle crashes were associated with
disposition to the ICU and having a severe ISS. Chest wall instability (pneumothorax)
was associated with having a severe ISS.
If the initial patient assessment does not indicate a derangement in A, B, C, and
D, or a threat to limb, the EMS provider will determine that the patient does not have an
obvious severe injury requiring immediate transport. The information gathered from the
scene size up, specifically mechanism, is then recalled with a focus on impact and injury
patterns. This application of mechanism of injury as a factor in determining high
potential for severe injury is supported by the finding that two of the three criteria used to
make this decision were mechanistic and associated with trauma outcomes.
Decision Path 3 - Low Potential for Severe Injury. If the pre-hospital provider
has determined that the patient does not have a high potential for severe injury even
after considering mechanistic factors, the final severity level determination is low
potential for severe injury. When describing this decision point, participants mentioned
older age and factors associated with co-morbid disease processes, such as medication.
Participants also stated that for older patients with low potential, the possibility of injury is
still present, although unlikely to be severe.
The description of criteria related to the low potential for severe injury decision
path were all special consideration criteria and appropriately associated with having a
level 3 TTA. The only criterion not explicitly discussed by participants was the age145
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related criterion for SBP<110mmHg. The four criteria associated with low potential for
severe injury were not significantly associated with disposition from the ED or ISS, which
corroborates the lower level of injury severity.

Table 14.
Comparison of Qualitative and Verbalized Quantitative findings

Qualitative Results

FTDS Criteria

Quantitative Results
Trauma Outcomes
associated with Verbalized
FTDS criteria
TTA
ED
ISS

Participant
described criteria

Model
Decision Path

Equivalent FTDS

Airway

Obvious
Severe

RR ventilatory
support (physiologic)

NA

ICU,
Death

Severe

Breathing

Obvious
Severe

RR<10>29
(physiologic)

NA

Death

NA

Circulation

Obvious
Severe

SBP<90mmHg
(physiologic)

NA

NA

NA

Disability
(Responsiveness)

Obvious
Severe

GCS ≤ 13
(physiologic)

Level 1

ICU

NA

Gunshot wounds,
Stabbing

Obvious
Severe

Penetrating Injuries
(anatomic)

Level 1

NA

NA

Note. This table represents criteria described by participants, corresponding model decision
path, the equivalent FTDS criteria, and trauma outcomes associated with the documented FTDS
criteria. The quantitative results are those 5 FTDS criteria (verbalized) that were significantly
associated (p<.05) with trauma outcomes: TTA, disposition from the ED, and ISS. NA= no
association (p>.05)

The information in Table 14 presents a comparison of qualitative and quantitative
verbalized findings. Only five verbalized criteria were associated with trauma outcomes.
These five verbalized criteria are consistent with the documented criteria indicative of
obvious severe injury. Only two criteria, having a low GCS and a penetrating injury,
were associated with a level 1 TTA. Verbalization of derangement in airway or breathing
was associated with disposition from the ED: ICU or death. The verbalization of specific
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physiologic GCS criteria and the presence of an anatomic penetrating injury was
associated with trauma outcomes consistent with obvious severe injury.
Summary of Results
As supported by the information presented, the model of Interpreting Trauma into
Action depicts the process that pre-hospital providers use in making trauma triage
determinations. The use of grounded theory methodology revealed three elements of
decision making (theoretical categories) that outline the sequence which providers go
through in making trauma triage determinations. These elements include 1) scene size
up,2) patient assessment to determine level of injury severity, and 3) subsequent
transport destination based on patient level of injury severity. Within these elements of
decision making, three main decision paths were presented. These three decision paths
are based on the initial determination of severity of patient injuries and subsequent
trauma transport based on patient needs. The three possible decision paths are 1)
obvious severe injury, 2) high potential for severe injury, and 3) low potential for severe
injury. The secondary data analysis of trauma registry data provided information
regarding frequency of criteria usage as well as an examination of the relationships
between the FTDS criteria and the three specific trauma outcomes of trauma team
activation level, patient disposition from the ED, and the ISS. The decisions made by
EMS providers are generally consistent with the FTDS algorithm. The quantitative
documentation of FTDS criteria supports the complete model, while the verbalized
findings corroborate the decision path of obvious potential injury.
Overall, evidence provided from these results indicate congruence between the
qualitative model of trauma triage decision making and the use of the FTDS criteria to
make trauma triage destination determinations. The model of Interpreting Trauma into
Action, as described by participants, is supported by quantitative findings as illustrated in
the merged findings.
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CHAPTER 5
DISCUSSION
The purpose of this mixed methods study was to examine pre-hospital trauma
triage decision making by EMS providers from multiple perspectives. A convergent
parallel design (QUAL+QUANT) was used to examine the evidence with a goal of
understanding how EMS providers make trauma triage decisions from multiple sources
of evidence. The discussion has been organized to address each research question and
includes the specific aims relevant to those questions.
Research Question 1
What information or processes do EMS providers employ when making trauma
transport decisions?
An explanatory model of Interpreting Trauma into Action emerged from
participant descriptions of trauma injury situations they have attended to. This
sequentially ordered model represents how and why these pre-hospital providers made
their trauma triage decisions. Throughout this process of decision making, EMS
providers are assessing the information presented to them and interpreting that
information into a level of injury severity determination. Once a level of injury severity
has been made, the provider then commenced with the action decision to transport to a
specific facility for care or to continue with a detailed assessment.
The model was organized through the three elements of decision making which
resulted in three possible decision paths. The three elements of decision making
included scene size up, patient assessment, and destination decision. The three
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possible decision paths were elucidated from participant descriptions and comprised of
Decision Path 1-Obvious Severe Injury, Decision Path 2-High potential for Severe Injury,
Decision Path 3-Low potential for Severe Injury.
The model of Interpreting Trauma into Action described by EMS providers was
consistent among the participants without exception. Participants stated that triage
determinations are based on their own physical assessment of the patient, including
specific patient factors such as age, with supplemental information collected from the
scene size up, specifically the assessment of the mechanism of injury. Their triage
destination determinations were based on patient resource needs, as supported by the
perceived level of injury severity and resources available to meet those needs at the
receiving facility.
In comparison to the model of decision making explicated by Newgard et al.
(2011a) and studies conducted by Gunnarsson and Stromberg (2009) and Wyatt (2003)
where participants emphasized gut feeling and personal experience, the participants in
this study relied more heavily on patient assessment and quantifiable findings to guide
their decisions. The model by Jones et al. (2015) also mentioned provider experience,
but to a lesser degree. Consistent with all four reviewed studies, the concept of provider
experience did emerge in this study, but it did not rise to the level of a category and was
not emphasized by participants as an important factor in their decision making. As in the
findings by Newgard et al. (2011a), when gut feeling was discussed, participants also
indicated that they substantiated that feeling with specific criterion. Some specified that
the gut feeling caused them to search for potential problems more comprehensively. In
this study, provider judgment was only mentioned indirectly and documented three
times. In each of the instances where provider judgment was mentioned, other FTDS
criteria were also met.
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Other reasons for the possible differences in findings from this study and the
previously may be related to the choice of theoretical models used to frame the studies
or focus of the interviews. This study was guided by the SPO model and was purposed
to elucidate a process. The grounded theory methodology was selected as it was
congruent with the process phase of the SPO model and supported the aims of the
study. Although the script developed by Newgard et al. (2011a) was the starting point
used to develop the interview questions for this study, the questions for this study were
developed using different probes and foci. Initially, over 20 concept families emerged
from the data analysis, but the analytic focus remained on the process of decision
making and the importance of sequential ordering emerged. The other studies used
other qualitative methodology (content analysis and ethnography) which could have led
to development of different questions, thereby producing different results. The model
presented by Jones et al. (2015) used focus group methodology. The model presented
by Newgard et al. (2011a) was situated in a very different environment with a larger
population and increased options for trauma center transport. The findings from this
study reflected the limited options for trauma transport in this region and may have an
impact on how the providers focus their attention and how they make their choices.
Each participant presented their trauma triage experiences in generally the same
order and used consistent language. It became apparent that a relationship existed
between the concepts that were emerging and the procedures used by EMS providers to
approach a traumatic situation. The participants recalled their scenarios with sequential
constancy and repetition of concepts which indicated standardization. This
standardization was determined to be consistent with the Prehospital Trauma Life
Support (PHTLS) certification guidance which is also consistent with the National EMS
Education Standards (ACSCOT, 2011). Participants consistently described scenarios
using words and phrases from their PHTLS procedural training. All participants had
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PHTLS certification and the training was internalized and dictated how they should
approach a trauma situation. Although an overlapping of terms and concepts existed
between the procedural guidance provided for practice and the model of decision
making which emerged, the scenarios and details of actual decision making presented
by participants provided direct evidence of their process within the framework provided
in their PHTLS training. Interestingly, no participant specifically mentioned their PHTLS
training.
The purpose of the PHTLS training is to bring the principles of trauma triage and
care to pre-hospital providers and to support clinical decision making using a critical
thinking approach (ACSCOT, 2011). The PHTLS training directs how an EMS provider
should approach a trauma situation and the specific factors to consider as they assess
and treat injured patients. Within the PHTLS training, the provider is instructed to
conduct a scene assessment, an initial primary survey for life threatening injuries, and
then a more detailed secondary survey to assess for additional injuries. The PHTLS
training also emphasizes the need to understand the laws of motion and the effects of
energy transfer on the human body (ACSCOT, 2011). Participants emphasized the
importance energy transfer as they considered the mechanism of injury as an indicator
of potential injury. As energy transfer (also referred to as forces) was discussed, it
became apparent that when the participants described mechanism of injury and
described the scene, this information was meant to not only parlay the actual event, but
more importantly, was meant to convey the impact or force of the energy transfer. The
force of energy transfer may lead to unseen or internal injuries.
The pre-hospital providers in this region have not been intentionally applying the
FTDS criteria to guide their decision making as specified by the algorithm. They
acknowledged that the FTDS material was taught to them in their initial training, but most
could not recall the criteria to direct them in a destination decision. This finding is
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consistent with Jones at al. (2015) who also determined that the EMS providers did not
value the FTDS criteria. However, in their descriptions of trauma scenarios, participants
clearly articulated the criteria they had used to direct their decisions to determine
severity of injuries and resource needs. In elaborating their assessment findings, the
FTDS criteria were often cited as participants described their rationale steps. The
criteria discussed by participants were either consistent with or an exact match to the
FTDS criteria. This unintentional application of many of the specific FTDS criteria were
interwoven into their practice. The decision-making process used by pre-hospital
providers was consistent with both the PHTLS guidance and the FTDS algorithm.
However, although consistent with the FTDS algorithm, that consistency was achieved
by default through a system of policies and additional guidance that reinforced the FTDS
criteria.
Research Question 2
Do EMS providers in this trauma region use the FTDS criteria to make trauma
triage transportation decisions? A summary of the results each sub-aim will be
represented followed by discussion.
Within the SPO model, this question addressed both the structure and process
phases. The required use of the FTDS criteria is a part of the structure (context) which
pre-hospital providers in this region are expected to operate in and abide by. Two
sources of evidence, the documented trip sheet and the audio recording of the pre-alert
call, were examined for usage and agreement. The pre-alert call is the “real time”
communication that allows the trauma center to determine the need for a specific level of
trauma team activation in preparation for patient arrival. The trip sheet documentation is
written after the transport is completed. Within the process phase, the application of the
criteria was examined through the verbal communication to the trauma center and
through the comparison of the documented and verbally reported criteria.
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The use of the FTDS criteria was measured per frequency. The four most
frequently cited criteria were the same for both documented and verbally reported
results, although in differing order of frequency. The most frequently documented
criteria were those that described the mechanism of injury (55%), followed by the
physiologic criteria (37.5%), and then the anatomic criteria (29%). The most frequently
documented criteria included: high-risk auto crash: vehicle telemetry data consistent with
high risk of injury (n=56, 28%), GCS (n=37, 18.5%), older adults: risk of injury or death
increases after age 55 years (n=37, 18.5%), all penetrating injuries (n=36, 18%), systolic
blood pressure <90mmHG (n=18, 9%), and motorcycle crash (n=18, 9%). One criterion
from each step category (physiologic, anatomic, mechanism, special considerations)
was represented in the top four most frequently documented criteria.
Of the possible 29 FTDS criteria, 15 of the 29 criteria were verbally reported as
compared to the 20 documented FTDS criteria within this sub-sample (n=71). The most
frequently verbalized criteria included: all penetrating injuries (28.2%), high-risk auto
crash: vehicle telemetry data consistent with high risk of injury (19.7%), GCS (15.5%),
and older adults age>55 (15.5%). No other studies were found that specifically
examined the verbal pre-alert communication for use of the FTDS criteria.
It is important to acknowledge that the special consideration criterion for older
adults: age≥55 was met by default based on the patient's age. If the age was
documented or verbalized, then this criterion was "met." Specific documentation and
verbalization of age are standard on the trip sheets and verbal reports as a demographic
variable, so may not be indicative of utilization of the criterion by the EMS provider. The
influence of the patient's age on decision making remains unknown.
These documented and verbalized findings relating to frequency of criteria used
are generally consistent with other studies evaluating the use and adherence to FTDS
criteria through written documentation, with the exception that the physiologic criteria are
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more often reported in this region. The physiologic criteria had generally lower
adherence rates for both the documented and verbally reported criteria, which is also
consistent with findings from other trauma studies. Fitzharris et al. (2011) noted that
adherence was highest for a single physiologic criterion, yet the physiologic criteria had
lowest overall adherence rates. Fitzharris et al. (2011) was consistent with Ma et al.
(1999) in determining that anatomic criteria had the highest compliance rate, followed by
mechanism, and finally by physiologic criteria. Davidson et al. (2014) evaluated the
FTDS criteria to identify severe injury with anatomic and physiologic criteria having a
high PPV to identify severe injury. Per EAST (2010), Newgard et al. (2010), Henry et al.
(1996) and Esposito et al. (1995), the physiologic criteria are generally the most
predictive of severe injury. The lack of use/ adherence to the physiologic criteria
supports the claim that adherence to evidence based clinical guidelines remains less
than ideal (Shafi et al., 2004; Ebben et al., 2013; McGlynn et al., 2003).
The limited documented discretionary use of the provider judgment criterion in
this region is inconsistent with the study by Newgard et al. (2011a) which determined
that provider judgment was a frequently used criterion. It is unknown how the use of
provider judgment was measured in other studies. For the three incidences of
documented provider judgment, the provider specifically documented “provider
judgment” in the narrative portion of their report. In this study, a higher percentage of
application of physiologic criteria combined with less reliance (documented) on their own
judgment as a deciding criterion may be indicative of the greater value placed on
quantifiable evidence to support decision making in this region.
The examination of agreement in reporting of the FTDS criteria was meant to
determine if the EMS providers were consistently applying the criteria in their
communication. Although agreement was generally high, discordance was found
between the written and the verbally reported FTDS criteria and the kappa statistic
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varied. Generally, the criteria were determined to have been documented yet not
verbally reported. For example, the GCS criterion was documented 7 times in the trip
sheet but not verbalized in the corresponding audio reports. The pre-alert
communication provided essential information to the receiving trauma center, was
typically less than one minute in length, and was not intended to be a detailed report.
Complete concordance between the verbalized and documented FTDS criteria was not
anticipated.
Of interest are the lower levels of agreement for two of the physiologic criteria.
Within the physiologic category, the criterion for respiratory rate <10 or >29 and GCS
had lower levels of concordance as compared to the respiratory rate need for ventilation
and SBP<90mmHg criteria. A possible reason for this variability may be if a provider
states that they are providing ventilation, they may assume that a rate of respirations is
not needed. Similarly, if a patient is being ventilated, it may also be assumed that the
patient is unresponsive, thus negating the need to relay a GCS. The relationships
between criterion were not examined in this study, but could have provided a possible
explanation as to why certain criterion were verbalized while others were not, perhaps
one subsumed the other. In contrast, the other two physiologic criteria, SBP<90mmHg
and RR need for ventilatory support, had almost perfect agreement. The SBP value is
often a clearly marked field in the trip sheets and is a required value, thus with few
exceptions would have been included in the documentation. The verbal report of vital
signs such as SBP is standardized, and if not reported by the provider, the trauma
center requested that information during verbal communication. The reporting of the
active ventilation of a patient is an obvious threat to patient life and had one instance
where it was documented but not verbalized. A potential reason for the lack of
verbalization of this criterion may have been if the provider reported actively providing
cardio pulmonary resuscitation. Given that derangement in any four of the physiologic
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criteria activates a level 1 TTA (p<.05) at this trauma center, lack of verbalization of
these physiologic criteria in the pre-alert communication could have resulted in the
trauma center activating a lower level of TTA than needed and should be further
explored.
Other criteria varied in their concordance. The perfect agreement of mechanism
of ejection from a vehicle was not a frequent occurrence in this region and may be
related to the specificity of the criterion. Whereas less specific criteria such as mangled
extremity and vehicle telemetry had more variability in description and interpretation by
both the provider and the receiving trauma center. Those criteria that were less specific
or did not have a designated field for data entry required subjective interpretation by the
abstractor and the abstraction code book was updated to reflect all the terms used to
identify the criterion. This subjectivity in identifying some of the criteria highlighted the
potential for increased discrepancy. No studies have been identified that compared the
verbally reported FTDS criteria to the documented FTDS criteria for concordance. Only
Evans et al. (2010) examined general trauma communication for information loss and
concordance between what was verbally communicated and what was documented in
the trauma center hand off, yet the impact of the information loss was not examined.
Research Question 3
What is the relationship between the FTDS criteria used by EMS providers and
trauma outcomes in this trauma region?
The SPO model specified outcomes are a result the antecedent processes of
care, therefore to determine if the FTDS criteria used in the decision-making process
described by participants had an impact on patient care, the trauma outcomes were
measured. The use of the FTDS criteria were examined for associations with specific
trauma outcomes: level of trauma team activation, patient disposition from the ED, and
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ISS. These trauma outcomes were frequently used to measure trauma center resource
need. (Esposito et al., 1995; Davidson et al., 2014; Newgard et al., 2011b).
Trauma Team Activation. Ten of the 29 documented FTDS criteria had a
significant relationship (p<.05) with the level of trauma team activation. All four
physiologic criteria showed a significant relationship with level 1 TTA (p<.001). The
single anatomic criteria to show significant relationship with a level 1 TTA was the
criterion for all penetrating injuries to head, neck, torso, and extremities proximal to
elbow or knee (p<.001). The only criterion to show a relationship with a Level 2 TTA
was the mechanism criteria: high-risk auto crash: telemetry (p<.001). Additional
relationships (p<.05) were found between the three older age criteria, the criterion for
anticoagulants, and a level 3 TTA. Only two verbally reported FTDS criteria, GCS and
penetrating injury, were associated with the level of trauma team activation. The
physiologic GCS criterion was associated with a level 1 TTA (p=.008) and the anatomic
penetrating injury criterion was also associated with a level 1 TTA (p<.001). No other
verbally reported criteria were associated with any other level of TTA.
Disposition from ED. Seven out of 29 FTDS criteria are associated with the
trauma outcome of disposition from the ED. The seven criteria include the four
physiologic criteria: GCS, SBP<90 mmHg, RR<10 or >29, RR ventilatory support
(p<.001), penetrating injury (p<.001), high-risk auto crash: telemetry (p=.001), and
motorcycle crash (p=0.049). Three verbally reported criteria were associated with
disposition from the ED: GCS (p=.002). RR <10 or >29 (p=.028), RR ventilatory support
(p<.001).
Injury Severity Score. Only five criteria were associated with ISS: GCS
(p<.001). RR <10 or >29 (p<.001), RR ventilatory support (p<.001), chest wall instability
(p=.048), and motorcycle crash (p=.031). Only a single verbally reported criterion was
associated with ISS: RR ventilatory support (p=.034).
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As discussed previously, differences were expected between verbally reported
and documented criteria. The same reasons and explanations presented in in the
examination of discordance are relevant as possible reasons and explanations for
inconsistencies in these findings. Some of the differences in results reported between
the documented and verbalized FTDS criteria may be due to the prospective, time
limited nature of the pre-alert call as compared to the retrospective, non-time
constrained documentation of the event in the trip report. Additionally, EMS providers
were actively engaged in patient care as they call in their pre-alert report, which may
have an impact on thoroughness of their communication.
However, differences between what was verbalized and their relationships with
trauma outcomes as compared to the relationship of documented criteria and trauma
outcomes were substantial. According to the results, fewer verbalized criteria had
relationships with trauma outcomes and should have resulted in fewer TTA’s. The subsample for the verbal records was small and relationships may not have been able to be
detected.
Specific FTDS criteria have been shown to consistently have associations with
trauma outcomes in the trauma literature (Henry et al.,1996; Esposito, Offner, Jurkovich,
Griffith, & Maier, 1995; Sasser et al., 2011). The results of this study on the relationship
between the documented FTDS and specific trauma outcomes were consistent with
those findings. As expected, the physiologic criteria (GCS, SBP<90mmHG, RR<10 or
>29, RR ventilatory support), which had been shown to be most indicative of severe
injury, was consistently associated with TTA, disposition from the ED, and ISS. The
anatomic criteria of penetrating injury are generally associated with these outcomes. To
a lesser extent, two mechanisms of injury criteria, high-risk auto crash: telemetry and
motorcycle crash, are also associated with some of these outcomes. The four special
consideration criteria which were appropriately associated with a level 3 TTA represent
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the other end of the injury severity spectrum. In this region, the criteria indicating
obvious severe injury and the special considerations criteria indicating low potential for
injury severity are the most consistently applied criteria.
Limitations of the Study
The qualitative study recruited participants from a single trauma region and
participants self-selected to participate in the study. These participants may be more
comfortable or confident in their triaging ability. The interview data were collected in a
short time span, which did not allow for full review and coding of the data prior to the
next data collection. The questions and data analysis were specifically focused on
elucidation of a process and may have had an impact on the responses provided by the
participants. The generalizability of this study may be limited to a similar type of trauma
region within a similar geographic setting.
The quantitative study used a retrospective analysis of secondary data from
medical records which limits ability to clarify documented responses. Documentation
was inconsistent in the trip sheets and was based on provider recall of the situation as it
was completed after the fact. Additionally, some of the FTDS criteria were never
explicitly mentioned, but had to be interpreted through various terms, which decreases
comparability to other studies. Power was not calculated to determine sample size due
to the exploratory nature of this study and this may affect the ability to detect
relationships, especially in the sub-sample analysis of verbally reported criteria. The
primary disadvantage for an underpowered study is the risk of a Type II error (Polit &
Beck, 2008). The study sample was relatively small and from a single trauma center.
The study sub-sample was also small and may not have been adequate to detect
relationships.
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Strengths of the Study
The use of a mixed methods design allowed for triangulation of evidence which
can then contradict, corroborate or diverge. The use of both qualitative and quantitative
methods facilitates a more comprehensive understanding of the triage experience. The
participants were eager to share their experiences and open about their practices. The
short time span of qualitative data collection facilitated researcher immersion and
sensitivity to the data. The quantitative data abstraction was performed by a single
abstractor and intra-rater reliability indicated high reliability. Direct access to the original
data sources was also a strength as both documented and audio data abstraction was
performed from the original records.
Implications
Although this study did not directly examine nursing actions, the findings are
relevant to nursing practice. Nurses are an integral part of the trauma system and fulfil
many roles to ensure the efficient and effective operation of the trauma system. Nursing
roles include providing patient level care, managing trauma units, and also as the trauma
program manager (TPM). Nurses who care for trauma patients can use the information
generated by this study to inform their nursing assessment, planning and care
implementation developed based on the report they receive from EMS.
The nurse trauma manager is also tasked with trauma center accreditation
through the ACSCOT thus she must know these criteria and be able to provide
education on their adoption and implementation to all care providers including EMS. To
do that well, the nurse manager must know the practices and pitfalls that are occurring n
trauma triage throughout the system. Additionally, nurses also serve or care for patients
in the pre-hospital setting alongside their ems colleagues in the field, most often as flight
nurses consequently these nurses must also be aware of and correctly implement
evidence based FTDS criteria.
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Implications for nursing education include emphasis on the use of evidence
based guidelines, not only in the acute care setting but also in pre-hospital and other
community settings. Knowledge of evidence based practices will facilitate correct
implementation for nursing care in the field and during handoff once the patient is
transferred to the nurse’s acute care colleagues. It’s important to emphasize when
educating nurses that as shown by these results and supported by the Donabedian SPO
framework that the expected structure process and outcomes model may or may not be
followed as we might expect from all of our colleagues. Nurses must be educated
therefore to maintain a high index of suspicion for assessment of evidence based
practices in the field and other settings.
Through the various nursing roles and responsibilities, the information from this
research will inform nursing assessment and decision making for treatment planning and
intervention in both the overall trauma system as well as in the emergency department,
intensive care unit settings, and in the operating room. The data provided from this
study informs the TPM how trauma triage practices are carried out by pre-hospital
providers with resultant implications on the trauma system. This study supports the TPM
in establishing evidence to support their role, decisions, and practices to improve the
trauma system. Currently, there is almost no nursing research that addresses this role
within the system that this role works. Eastes (2011) examined the role of the TPM as it
related to pre-hospital care and highlighted the importance of the role in ensuring optimal
care. The TPM is also responsible for the provision of education to professionals and
the community, administrative and budgetary issues, supervision of the trauma registry,
and having active involvement in research. The TPM is charged with facilitating protocol
development for “accurate collection, feedback, and analysis” (ACSCOT, 2014, p 43).
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Nursing leaders can use this knowledge to participate in state and national
trauma system policy discussions. The knowledge generated by this study provides new
evidence that was previously unconfirmed. These research results can have an impact
on policy discussions and may be used to supported changes or improvements to
current policies.
Other implications include focusing in pre-hospital provider’s needs for
information and training. Depending on the decisions made in this region, practice
implications may include retraining of the specific Guidelines for Field Triage of Injured
person algorithm or focus on incorporating FTDS criteria into employer specific policies
and training.
Future research
Now that an exploratory analysis has been performed to assess the state of prehospital practice in this region, researchers should build on the findings to inform and
guide future investigations. This study was designed to consider the relationships
between single criterion and trauma outcomes. Future studies should evaluate the
effect of meeting multiple criteria on outcomes. Additionally, an examination of specific
criterion, which were not associated with trauma outcomes, may be useful in determining
the reasons for lack of association.
As few studies have examined the verbally reported pre-alert calls for the
communication of FTDS criteria, a gap in the literature has been identified and further
investigations are warranted. A closer examination between what is said by EMS and
how that is interpreted into a TTA level may provide insights into areas of communication
gaps.
Conclusions
This mixed methods study was a beginning attempt to identify the trauma triage
decision-making process made by pre-hospital providers from varying perspectives. The
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actual decision-making processes used by EMS providers to make trauma triage
determinations was explored. An explanatory model of Interpreting Trauma into Action
emerged from participant descriptions. The model was supported by findings from a
secondary analysis of EMS provider documented trip sheets. In this study, injury
severity determinations and subsequent destination determinations made in the field by
EMS providers were based on assessment findings and perceived injury severity level.
The model of interpreting Trauma into action is consistent with the PHTLS guidance and
generally consistent with the FTDS algorithm. The FTDS criteria were not consciously
applied to guide trauma triage destination decisions, but the FTDS criteria were
interwoven into current practice.
The use of the FTDS criteria through an examination of the documented trip
sheet and verbally reported communication revealed the differences between what is
documented and what is verbalized by EMS providers. The documented trip sheets are
more comprehensive with a greater number of FTDS indicated. The verbal pre-alert
communication is brief and represents those criteria felt to be most important by the
provider and receiving trauma center. Consistent with previously published trauma
research, specific FTDS criteria are more often associated with trauma outcomes. The
criteria most associated with all the trauma outcomes were the physiologic criteria and to
a lesser degree, the anatomic criterion of penetrating injury. Four special considerations
criteria were significantly associated with a level 3 TTA. These findings indicate that the
ability to triage trauma patients is most consistent at the opposite ends of the injury
severity spectrum: obvious severe injury and low potential for injury. Additional research
is necessary to explore application and appropriateness of the FTDS criteria to identify
and differentiate trauma victims in this trauma region.
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APPENDIX A
2011 Guidelines for Field Triage of Injured Patients

From American College of Surgeons Committee on Trauma. (2014). Resources for the
optimal care of the injured patient. Chicago, IL: American College of Surgeons.
Copyright 2014 American College of Surgeons. Reprinted with permission.
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APPENDIX B
Demographics and Outcomes Variables Data Abstraction Protocol.
Demographics and Outcomes Variables Data Abstraction Protocol
Reviewer:
MRN:
Date:
Source: Trauma Registry (TR) Record
The variables below will be electronically abstracted from the Trauma registry record
VARIABLE

TR ELEMENT
CODE
PATIENT DEMOGRAPHICS
Age
D_08
Race
D_10

Sex

D_12

OUTCOMES
ED
ED-19
Discharge
Disposition

ISS
Trauma
Team
Activation
Level

IS_05
AUMC

TR FIELD VALUES/ CODES

NUMERIC
1. ASIAN
2. NATIVE HAWAIIAN
3. OTHER RACE 4. AMERICAN INDIAN
5. BLACK OR AFRICAN AMERICAN
6. WHITE
1. MALE
2. FEMALE
1. Floor bed (general admission, non-specialty
unit bed), Observation unit (unit that
provides < 24 hour stays), Telemetry/stepdown unit (less acuity than ICU)
2. Intensive care Unit (ICU)
3. Operating Room (OR)
4. Died/Expired
5. Other (jail, institutional care, mental health,
etc.), Home with services, Home without
services, Left against medical advice
Transferred to another hospital
0 = non-severe (0-15); 1 = severe (16-75)
Level 1; Level 2; Level 3/ No response
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APPENDIX C
Process Variables: Data Abstraction Protocol and operational definitions.
Process Variables Data Abstraction Protocol
Date:____________________________________
Reviewer:_________________________________
MRN:
Age:
EMS Trip sheet
If YES: Continue with
accessible:
abstraction.
YES / NO
Source: EMS Trip sheet No:

Gender:
If NO: refer to PI and stop
abstraction.
AUMC Audio recording No:

Incident Identifying Information
EMS Crew/ Ambulance
Identifier
Date of Incident
(MM/DD/YYY)
Time of EMS arrival to
trauma center
(military time)
Instructions: Indicate if each variable is met or not met. If the variable is met, indicate the
value or words to confirm.

Code

Decision Scheme
Criteria

Step1 Phys

Step 1 Physiologic

P1

Glascow Comma scale
≤ 13
Systolic Blood Pressure
(mmHG) <90 mmHG

P2

P3
P3a

P3b

Step2 Anat
A1

A2

Respiratory rate
Respiratory rate: <10
or>29 breaths per
minute
Respiratory rate: or
need for ventilatory
support
Step 2 Anatomic
All penetrating injuries
to head, neck, torso,
and extremities
proximal to elbow or
knee
Chest wall Instability or
deformity (e.g., flail
chest)

Operational Definitions for data
abstraction EMS trip sheet and
audio record

Any Glascow coma score (GCS)
equal to 13 or less
Any systolic blood pressure
(SBP) less than 90 mmHG (89
mmHg or less)
Any respiratory rate per minute
(RR) documented as 9 or less or
30 or greater
Mechanical ventilation as with
ambu bag or endotracheal or
nasopharyngeal tube insertion

Word match or clear description
of injury that penetrates specified
body parts
Word match or clear description
of unequal chest wall appearance
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A3
A4

A5
A6
A7
A8
Step3 Mech
M1
M1a

M2
M2a

M2b

M2c

M2d

M3
M3a
M3b
M3c

M4
Step4
Special
S1
S1a

S1b

Two or more proximal
long bone fractures
Crushed, degloved,
mangled, or pulseless
extremity
Amputation proximal to
wrist or ankle
Pelvic fractures
Open or depressed
skull fracture
Paralysis
Step 3 Mechanism of
Injury
Falls
Falls: Adults: >20 feet
(one story is equal to
10 feet)
High-risk auto crash
Intrusion: including roof;
>12 inches occupant
site; 18 inches any site
Ejection (partial or
complete) from
automobile
Death in same
passenger
compartment
Vehicle telemetry data
consistent with high risk
of injury
Auto vs pedestrian/
bicyclist
pedestrian/ bicyclist
thrown
pedestrian/ bicyclist run
over
Pedestrian/ bicyclist
with significant (>20
mph) impact
Motorcycle crash >20
mph
Step 4 Special
Considerations
Older Adults
Risk of injury or death
increases after age 55
years
SBP <110 might
represent shock after
age 65 years

Word match or clear description
Word match or clear description
Word match or clear description
Word match or clear description
or suspicion of
Word match or clear description
or suspicion of
Word match or clear description

word match without indication of
height
Word match “fall greater than 20
feet” or clear description i.e. fall
from 2nd story

Word match or clear description
Word match “ejection” or clear
description
Word match or clear description

Word match or clear description

Word match or clear description
Word match or clear description
Word match including >20 mph
or clear description
Word match or clear description

Patient >55 years of age
Patient >64 years of age AND
SBP <110 (109 or less)
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S1c

S2

S3
S3a

S3b

S4
S5

Low impact
mechanisms (e.g.
ground level falls) might
result in severe injury
Anticoagulants and
bleeding disorders:
Patients with head
injury are at high risk
for deterioration
Burns
Without other trauma
mechanism: triage to
burn facility
With trauma
mechanism: triage to
trauma center
Pregnancy >20 weeks
EMS Provider judgment

Patient >64 years of age AND fell
or other low impact. Word match
or clear description
Documentation of anticoagulant
medication or disorder AND head
injury

Burn (word match) without
meeting any other FTDS criteria
Burn (word match) AND met at
least one other FTDS criteria
above
Word match or clear description
Word match or clear description
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APPENDIX D
PRE-HOSPITAL DECISION MAKING
Interview script for determining the process of out-of-hospital
trauma triage and hospital transport decisions
Introduction:
I want to thank you for agreeing to participate in the interview. There are no right or
wrong answers, I am interested in hearing you observations. I will be asking lots of why
questions in order that I can truly understand what you do as an EMS provider.
Additionally, in order to preserve privacy and confidentiality, please try to avoid
specifically identifying individuals, patient or provider, as you share your experiences
with me.
I am interested in the process of trauma triage from the field perspective. I will ask you
questions about your work environment, have you describe some 911 calls that you
responded to, and then specifically about the field triage criteria. Do you have any
questions before we begin?

Question 1:
I would like to begin by having you describe your where you work.
• Follow up question on different roles/duties/responsibilities – what ones does
respondent generally carry out?
Transitions statement: Now I would like to change the focus and talk about
what happens on an emergency call?
Question 2:
Think about 3 different emergency calls that have involve an injured adult. What I would
like you to do is to describe what happens after you receive the “911” call for an injured
person.
• Follow up on the order of the process. What happened next?
• Follow up question on role respondent generally plays on an emergency call
• Is there any part of the process that you would change?
Transitions statement: Now I would like to change the focus and to follow up
more specifically on the use of the Field Triage Guidelines (FTG).
(A) that you mentioned in our earlier conversation, or
(B) that we have not discussed
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If A: Some of this, we may have discussed above and I just want to go over to
make sure I have addressed all my questions
If B: We have not really talked about the FTG. I would like to begin with some
general question and then get more specific.
Question 3:
What can you tell me about the trauma protocols and guidelines?
• Follow up questions on
o What do you think is the purpose of the FT criteria?
▪ Is it effective to get at that purpose?
o Generally, do you use the criteria in the field?
o How helpful are they on a call?
o Clarity and Usefulness of criteria?
o Most helpful or least helpful criteria?
o Documentation issues?
•

For injured patients that need to be transported, how do you select a
hospital?
o What are the most important factors when selecting transport
destination?

Conclusion:
I want to thank you again for agreeing to participate in the interview. I appreciate your
willingness to describe your experiences. Now that the interview has concluded, do you
have anything that you would like to add or any questions that you would like for me to
address or clarify?
As part of this study, participants may choose to review my analysis of the data that I
have collected in order to ensure accuracy and representativeness of the findings. This
is commonly called member checking. If you have interested in reviewing the material,
please let me know and I will contact you when the material is ready.
I appreciate the time that you have taken to speak with me.
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Table of Abbreviations
ABCDE

Airway, breathing, circulation, disability, expose

ACSCOT

American College of Surgeons Committee on Trauma

AR

Audio recording

AU

Augusta University

AUMC

Augusta University Medical Center

AVPU

Alert, Verbal, Pain, Unconscious

CDC

Centers for Disease Control and Prevention

CI

Confidence interval

CINAHL

Cumulative Index to Nursing and Allied Health Literature

COM

Center for Operational Medicine

EAST

Eastern Association for Surgical Trauma

EBM

Evidence based medicine

ED

Emergency Department

EMR

Electronic medical record

EMS

Emergency Medical Services

EMT

Emergency Medical Technician

FTDS

Field Triage Decision Scheme

GCS

Glascow Coma Score

GT

Grounded Theory

HIPAA

Health Insurance Portability and Accountability Act

HRSA

Health Resources and Services Administration

ICU

Intensive care unit

IOM

Institute of Medicine

IRB

Institutional Review Board

ISS

Injury Severity Score
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PRE-HOSPITAL TRAUMA TRIAGE DECISION MAKING
LOC

Loss of consciousness

LOS

Length of Stay

mph

Miles per hour

MRN

Medical record number

NTDB

National Trauma Data Base

OR

Operating room

PI

Principal investigator

PPV

Positive predictive value

QUAL

Qualitative

QUAN

Quantitative

RR

Respiratory rate

SI

Sub-investigator

SBP

Systolic blood pressure

SPO

Structure-Process-Outcome

TBI

Traumatic brain injury

TPM

Trauma Program Manager

TR

Trauma registry

TS

Trip sheet

TTA

Trauma team activation

US

United States
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