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Abstract

Objective—We sought to identify a scale or components of a scale that optimize detection of 

older adult TBI patients who require transport to a trauma center, regardless of mechanism.

Methods—We assembled a consensus panel consisting of nine experts in geriatric emergency 

medicine, prehospital medicine, trauma surgery, geriatric medicine, and TBI, as well as 

prehospital providers, to evaluate the existing scales used to identify TBI. We reviewed the 

relevant literature and solicited group feedback to create a list of candidate scales and criteria for 

evaluation. Using the nominal group technique, scales were evaluated by the expert panel through 

an iterative process until consensus was achieved.

Results—We identified 15 scales for evaluation. The panel’s criteria for rating the scales 

included: ease of administration, prehospital familiarity with scale components, feasibility of use 

with older adults, time to administer, and strength of evidence for their performance in the 

prehospital setting. After review and discussion of aggregated ratings, the panel identified the 

Simplified Motor Scale, GCS–Motor Component, and AVPU (alert, voice, pain, unresponsive) as 

the strongest scales but determined that none meet all EMS provider and patient needs due to poor 

usability and lack of supportive evidence. The panel proposed that a dichotomized decision 

scheme that includes domains of the top-rated scales — level of alertness (alert vs. not alert) and 
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motor function (obeys commands vs. does not obey) — may be more effective in identifying older 

adult TBI patients who require transport to a trauma center in the prehospital setting.

Conclusions—Existing scales to identify TBI are inadequate to detect older adult TBI patients 

who require transport to a trauma center. A new algorithm, derived from elements of previously 

established scales, has potential to guide prehospital providers in improving the triage of older 

adult TBI patients, but needs further evaluation prior to use.
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INTRODUCTION

Traumatic brain injury (TBI) is common among older adults (age≥55 years), resulting in 

nearly 200,000 emergency department (ED) visits annually.1 Older adults have a higher 

incidence of TBI-related hospitalization and worse TBI-related outcomes than younger 

adults.2–8 Part of this increased TBI-related mortality may be due to failure to recognize risk 

factors and clinical indicators of life-threatening intracranial injuries, or “high-risk TBIs,” 

such as subdural hematoma, epidural hematoma, cerebral contusions, and cerebral edema.

Older adults can often return to baseline function if provided proper evaluation and 

treatment.9,10 This includes prehospital identification of these high-risk TBIs and rapid 

transport to a trauma center, which can perform Computed Tomography (CT)-based 

diagnosis of these lesions and neurosurgical intervention. Trauma centers can also more 

easily provide interventions that quickly reverse anticoagulants, which are commonly used 

among older adults.11–16 Unfortunately, some research has shown that adults aged 65–74 

have a lower incidence of admission to trauma centers for TBI than adults under age 65.2

The presence of clinically significant TBI can be difficult to identify in the prehospital 

setting, especially among older adults, making it difficult for EMS providers to appropriately 

triage these patients to trauma centers. The most commonly used triage algorithm for the 

acutely injured patient is the Field Triage Decision Scheme (FTDS), developed by the 

American College of Surgeons Committee on Trauma and the Centers for Disease Control 

and Prevention.17 One component of the FTDS defines TBI patients who need a trauma 

center as those with Glasgow Coma Scale (GCS) score ≤13; however, studies have shown 

that older adult patients with a GCS of 14 or 15 may still have significant brain injuries.18–20 

Further, prehospital providers may not be accurate in their calculation of the GCS.21 Several 

other tools are available to potentially help prehospital providers detect indicators of these 

TBIs that require transport to a trauma center; however these tools were derived among 

younger adult cohorts and may not function well among older adults who may have 

cognitive impairment.22–24 Additionally, older adults with normal presenting vital signs and 

absence of other significant injuries may still have a brain injury that warrants transport to a 

trauma center.7 The majority of TBI-related ED visits among older adults are due to falls 

(61%), many from standing height, which are low-energy mechanism injuries that alone do 

not require transport to a trauma center according to the FTDS.1,17 Finally, Emergency 

Medical Services (EMS) providers also face challenges in determining injury circumstances, 
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past medical and medication history, and whether findings such as altered mental status are 

chronic or due to the acute injury.25

These factors suggest that current triage algorithms may be suboptimal for the identification 

of older adults with brain injuries. A new evaluation process may better identify older adults 

with TBI who would benefit from transport to a trauma center.19 The goal of this 

investigation was to identify a neurologic scale or components of scales that optimize 

detection of high-risk older adult TBI patients – head-injured patients who need transport to 

a trauma center – and are feasible for use in the prehospital setting.

METHODS

This study used a consensus panel of purposefully selected experts and was conducted using 

the nominal group technique.26,27 This technique uses both qualitative and quantitative 

components in the context of a highly structured meeting such that the influence of any 

particular member is minimized and ideally involves less than 10 participants. It is 

comprised of two rounds in which members of the panel rate, discuss, and re-rate the 

candidate scales. The first round was completed electronically, and the second was 

completed at an in-person meeting with a credible non-content expert facilitator with 

experience in the nominal group technique.

The assembled panel included nine experts from the fields of geriatric emergency medicine, 

prehospital medicine, trauma surgery, geriatric medicine, and TBI, as well as active EMS 

providers at the advanced and basic life support levels. The participants practice in 

Rochester, New York, and Columbus, Ohio. All potential members who were invited to join 

the panel agreed to do so.

Identification of scales

To identify the scales for consideration by the expert panel, we conducted a targeted 

literature review including scales from four sources: 1) suggestions from the CDC; 2) the 

panel members; 3) a PubMed search using combinations of “prehospital,” “traumatic brain 

injury,” and “scale” for all articles published in English from any date up to October 1, 2012; 

4) references from the first three methods. These same sources were used to obtain the 

scales’ validity and reliability. We sent a comprehensive list of potential scales to the panel 

members for feedback.

Criteria for evaluation

Before the face to face meeting, we contacted the panel members via individual face to face 

and electronic communication to identify criteria that the panel members thought would be 

best to evaluate the strength of each scale. Via group electronic communication, the panel 

agreed upon 10 criteria (Table 2). In addition to rating the scales (described below), the 

panel members rated the importance of each of the evaluation criterion on a scale from 1 

(not at all important) to 5 (very important). At the consensus panel meeting, two changes 

were made to the criteria. “Current EMS familiarity” was modified to “current EMS 

familiarity with the scale components” because EMS providers may not know the scale, but 

they may still be able to easily apply it if they are familiar with the components. 
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Additionally, “ability of scale to perform trauma triage beyond the current guidelines” was 

removed because panel members chose to consider each scale independent of the FTDS 

(considered the “current guidelines” in this criterion). After discussion at the meeting, the 

panel members re-rated the importance of each criterion (Table 2).

Evaluation of scales

The panel completed the first round of evaluations electronically by reviewing a summary 

packet–compiled by the study staff and the primary investigator – that contained an 

overview of each of the scales (modeled after McDowell’s Measuring Health).28 Materials 

included information about scales’ components, the purpose of the scales, settings and 

populations in which the scales were tested, and a summary of evidence for the scales’ 

validity and reliability. This included sensitivity and specificity for various published 

outcomes (e.g. in-hospital mortality or neurosurgical intervention), correlation with other 

published scales, and inter-rater reliability. The packet also included a summary of results, 

strengths, and weaknesses of all the published literature for each scale. Based on the 

material presented in the packet and previous knowledge of the scales, each panel member 

independently rated how well he or she thought each scale met the criteria for evaluation 

(described above) on a scale from 1 to 5 (scale anchors varied based on the criterion, e.g. 

“ease of administration by EMTs” had the anchors of 1 – difficult to 5 – easy).

We assigned a weight to each criterion based on the panel’s rating of the criterion’s 

importance to create an overall criteria matrix for scale evaluation. Criteria the panel deemed 

more important were given higher weights. To calculate the score for an individual scale, we 

multiplied the mean score in a particular criterion by the mean importance rating for that 

criterion and summed these values. Scores are presented as percentage of total possible 

points because the total possible points differed at each stage of evaluation. We determined 

the highest possible score by multiplying the average importance score for a criterion by 5 

(the maximum points a scale could receive in any particular criterion) and summing these 

values.

We calculated the scores from the first round and summarized them prior to the in-person 

consensus panel meeting such that each individual member’s ratings remained anonymous.

The second round of evaluations was completed in-person. Panel members discussed the 

results of the first rating and further clarified their viewpoints regarding these scales and the 

criteria for evaluation. They anonymously re-scored the scales and criteria for evaluation 

based on the discussion to yield a final rating of the scales. The panel then discussed the 

final ratings and reflected on discussion to reach its final recommendations. Following the 

meeting, each panel member verified a written summary of the conclusions to assure 

agreement.
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RESULTS

Literature Review

The panel did not suggest any additions or deletions to the proposed list of scales; thus, the 

final list contained 15 scales. In Table 1, these are described by their components, which 

were extracted from the identified scales.

The GCS has the largest related body of literature, but evidence for its use in the prehospital 

setting is limited. The GCS received a weak recommendation for use in assessment of TBI 

and neurological deterioration in the prehospital setting from the Brain Trauma 

Foundation.29 Most studies of prehospital use of GCS only examine its utility in the severely 

brain injured patient (GCS ≤ 8).30–33 Some studies have shown that GCS has lower inter-

rater reliability and prehospital scores only moderately correlate with ED scores, leading to 

further concerns regarding its use, though one study did show nearly 98% agreement for 

mild TBI patients.21,34,35

The expert panel considered “descendants” of the GCS, including the GCS Motor 

Component (GCS-motor), the Simplified Motor Score (SMS) and the Simplified Verbal 

Score (SVS). One study found that GCS-motor was just as predictive of Abbreviated Injury 

Scale score as the full GCS.36 In the prehospital setting and in the ED, GCS-motor is not 

significantly different from the GCS in predicting ED intubation, neurosurgical intervention, 

brain injury, admission to the ICU or mortality.37–41 SMS, a further reduced version of the 

GCS-motor, and SVS, a simplified version of the GCS Verbal Component, have been 

validated in the prehospital and ED settings, showing little difference from GCS in 

predictive ability of emergency tracheal intubation, TBI, neurosurgical intervention, and in-

hospital mortality.37,38,42–44 Additionally, SMS has a much higher inter-rater reliability 

among emergency physicians than the GCS.34 The panel also considered the Glasgow Coma 

Scale – Extended (GCS-E), which was designed to better discern concussion.45

The panel also considered scales of alertness, specifically AVPU (Alert, responds to Voice, 

responds to Pain, Unresponsive) and ACDU (Alert, Confused, Drowsy, Unresponsive).46,47 

Unlike other scales considered, these were designed primarily for the assessment of trauma 

patients as part of Advanced Trauma Life Support and have higher inter-rater reliability than 

GCS among adults with altered levels of consciousness in the ED.34

Based on Brain trauma Foundation prehospital recommendations, the panel considered pupil 

size, reactivity, and asymmetry; however, pupil abnormality is better used as predictor of 

mortality than of other TBI outcomes.29,48–52

In addition to the GCS-E, panel members considered others tools specific to mild TBI 

identification, specifically the Standardized Assessment of Concussion (SAC) and the 

Military Acute Concussion Evaluation (MACE), which includes the SAC.53,54 The SAC is 

widely used in populations of athletes and has demonstrated reliability, validity, sensitivity 

and specificity in this population, but neither the SAC nor the MACE has been evaluated in 

the prehospital setting or among older adults, as they were designed for younger 

populations.55 The Neurologic Outcome Scale for Traumatic Brain Injury (NOS-TBI), 
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which is used by non-physicians to measure brain injury severity in the post-acute 

rehabilitation setting56,57, and two sets of guidelines for brain injury triage, imaging and 

treatment – the American College of Emergency Physicians (ACEP) guidelines and the 

British National Institute for Health and Clinical Excellence (NICE) guidelines were also 

considered; however, none were designed for, nor have been evaluated for use in prehospital 

settings.58,59 Finally, the panel considered the rapid acute physiology score (RAPS) and the 

rapid emergency medicine score (REMS), which were both designed to be used in the 

prehospital setting to predict in-hospital mortality.60,61

Scale Evaluation

The panel rated “ease of administration” and “time to administer” as the most important 

criteria for evaluation of scales (Table 2). The least important were “EMS familiarity with 

the scale components” and the “strength of evidence” criteria. While seemingly 

counterintuitive, the strength of evidence criteria were rated as least important because 

nearly all scales considered lacked quality evidence for use in prehospital triage of older 

adult populations (the average scores for each scale in the strength of evidence categories 

were 2.0). The panel members’ ratings of the criteria were consistent. The most variation 

was for the “EMS familiarity with the scale components” criterion, which received scores 

from 1 to 4.

The panel first independently rated the scales on the criteria described in Table 2. The results 

of these initial ratings are summarized in Table 3. Simplified “descendants” of GCS (GCS-

Motor, SMS, SVS) scored highest, whereas the scales designed for use in mild TBI, the 

guidelines, and the longer scales received the lowest scores (NICE, MACE, ACEP, NOS-

TBI, SAC). Most scales had similar ratings among panel members; scales with highly 

variable scores were further discussed among panel members to work toward achieving 

consensus.

In addition to the ratings, the panel discussed a few overarching themes related to identifying 

older adult patients with TBIs that require transport to a trauma center. First, the panel 

considered whether a numerical score is necessary for prehospital decision-making, or if a 

dichotomous consideration of normal vs. abnormal is sufficient. The panel preferred 

dichotomous scales, as the members viewed dichotomous scales as easier to use in the 

prehospital setting. Second, the panel recognized that older patients often have small 

hemorrhages, particularly due to the high prevalence of antiplatelet and anticoagulant agents, 

and delayed presentation of intracerebral hemorrhage symptoms, and it is not currently 

feasible for EMS personnel to identify these patients. Third, the panel noted that the risk 

“overtriage” (i.e., sending patients who do not need trauma center care to a trauma center) 

was an important consideration for evaluation and care of older adults. Triage of all older 

adults to trauma centers was thought to be an unacceptable approach. Finally, the panel 

thought that patients with an unknown baseline mental status who present with altered 

mental status should be treated under the assumption that they were normal at baseline. 

Members suggested that the number of patients with an unknown baseline would be 

relatively small, and it would be best to potentially overtriage these patients rather than to 

potentially miss an opportunity for a critical, emergently-needed intervention.

Wasserman et al. Page 6

Prehosp Emerg Care. Author manuscript; available in PMC 2016 October 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The panel also identified two fundamental concepts relevant to any triage decision tool. 

First, the group noted the importance of careful terminology. The EMS provider panel 

members noted that they consider “trauma” as a severe injury or severe mechanism. Thus, 

the panel determined that the context needs to be reframed more broadly as “injury,” rather 

than “trauma.” Thus, older adults with lower-energy mechanisms of injury, such as a fall 

from standing height, or less impressive physical findings would still be considered for TBI 

assessment. Second, the group agreed that any scale implemented in the prehospital setting 

must be usable by EMS providers of all certification levels, with the inherent limitations of 

time, environment, and multiple competing demands. For instance, while the instruments 

designed to identify mild TBI may better identify older adults with brain injury, their 

completion burden is such that they are not practical for use in the prehospital setting.

Although GCS-motor initially scored the highest (88% of total possible points), the panel 

members were concerned that EMS providers have the most difficulty assessing the motor 

component of the full GCS, thus limiting its feasibility of use and ease of interpretation. The 

SMS is more similar to the dichotomous decision-making approach preferred by the panel; 

however, the panel was concerned that the existing evidence supporting the validity and 

reliability of this scale was based primarily from trauma registries, which often do not 

include patients with the lower severity injuries that commonly occur in older adults.

SVS and AVPU also scored highly (79% and 78% of total possible points, respectively), 

which the panel partially attributed to the scales’ simplicity. Despite SVS’s simplicity 

compared to the GCS verbal component, the panel members questioned whether the scoring 

could be followed exactly and were unsure of how to account for underlying confusion in 

the older adult population. Similarly, with AVPU, the panel members were unsure if the four 

different states could be easily discerned and suggested that a distinction of “alert” vs. “not 

alert” may be more appropriate.

The remaining scales all received less than 75% of total possible points. The panel thought 

that the relevant components of the GCS and ACDU scales were covered by previously 

discussed scales. Similarly the panel viewed the RAPS, REMS and GCS-Extended as not 

feasible for use in the prehospital setting; further, they noted that RAPS and REMS were not 

TBI-specific. The NICE, MACE, ACEP, NOS-TBI, and SAC were removed from further 

consideration as they did not address the goals of the study. Any scales that the panel 

members deemed as not feasible or removed from further consideration were not rescored in 

an effort to make the consensus process more efficient. Pupil size and reactivity were 

thought to be valuable components but not sufficient alone. The panel viewed other 

components as similarly valuable but insufficient: paresis, motor function, coagulopathy, 

GCS <15, physical/basilar skull fracture, and amnesia.

Consensus Panel Conclusions

The panel agreed that none of the six highest rated scales (SMS, GCS-Motor, SVS, AVPU, 

GCS, and ACDU) adequately met all EMS provider and patient needs. The panel did note 

that all of the highly-rated scales fit into two domains: motor function and alertness. 

Ultimately, the panel concluded that the domains could be simplified to a dichotomous 

motor decision of “obeys commands” vs. “does not obey commands” and a dichotomous 
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alertness decision of “alert” vs. “not alert.” The EMS provider panel members noted that 

these decisions were clearer and easier to implement than current scale components.

Given the absence of an existing scale to reliably identify older adults with TBI, the expert 

panel offered a novel decision scheme depicted in Figure 1: if a patient is ≥55 years old and 

there is a possibility of injury, the EMS provider should identify the patient as a TBI patient 

who requires transport to a trauma center if he or she is not alert or at baseline alertness 

and/or does not obey motor commands and transport him or her to the nearest designated 

trauma center. The panel did recognize that research is needed to evaluate the classification 

accuracy of the new scheme before it should be adopted.

DISCUSSION

To our knowledge, this is the first attempt to identify a neurologic scale that optimizes 

prehospital identification of older adults with high risk TBI to facilitate appropriate triage to 

a trauma center. Our panel determined that existing scales, including the GCS, are 

inadequate to optimize detection in older adults. Reasons for this decision included the poor 

usability of the scales, especially those with complicated scoring systems, and the paucity of 

evidence that demonstrate the efficacy of these scales for older adults in the prehospital 

setting. Instead, the panel recommended the development and validation of a new scale that 

assesses alertness and ability to follow motor commands.

Triage of significantly injured patients to trauma centers results in improved survival.12 

Given that older adults with high GCS scores (13–15) have worse outcomes than younger 

adults with the same GCS score the current FTDS may not appropriately triage high-risk 

older adults with TBI with normal presenting vital signs and absence of other significant 

injuries to trauma centers.7 Certain patients (e.g., older adults, on anticoagulants) require a 

head CT after injury, which most non-trauma center hospitals can provide.62,63 Although 

most hospitals can diagnose and stabilize these patients, time to definitive care is important 

in clinically significant brain injury and would represent undertriage. Alternatively, triaging 

all patients with a suspected head injury to trauma centers would lead to excessive crowding 

and costs and would represent overtriage. Balancing these considerations is challenging, and 

given the current research in this field, the panel thought that EMS providers should take 

high-risk patients directly to trauma centers for advanced care that is available at any 

time.62,63

The challenges of delayed presentation of clinical symptoms from TBI factored into the 

discussion and final recommendation. Some patients with TBI from low-risk mechanisms 

may present to EMS with minimal symptoms and develop more troublesome symptoms 

hours or days later.64,65 The scales currently available cannot eliminate this problem.

The issue of instrument usability by EMS providers also played a large role in the panel’s 

deliberations. The decision to use the term “injury” rather than “trauma,” consistent with the 

terminology of the FTDS, should ensure that patients with lower-energy mechanisms (e.g., 

fall from standing vs. fall from a rooftop) are not ignored. The decision to endorse 

instruments with only binary choices (present/not present) and without complex algorithms 
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ensures that the scale is easily usable at all EMS provider levels and in many different 

environments. Although usability should be considered for all scales used in medicine, it 

often is not, which impairs uptake.66,67

Although the panel thought that existing scales, including the GCS, are inadequate for 

assessment of older adults with TBI that requires transport to a trauma center, the members 

leveraged core components of these scales that it viewed as key domains in TBI assessment. 

The panel thought that the new algorithm was usable and could help EMS providers triage 

injured older patients between trauma and non-trauma centers. Further, the panel noted that 

existing data cannot determine the rate of overtriage based on this newly-designed scale. 

Future studies are required to determine the sensitivity, specificity, and inter-rater reliability 

of the proposed scale among injured older adults in the prehospital setting.

Additionally, although it was not the focus of this expert panel, many of the limitations of 

the existing scales are applicable to the younger adult population in addition to the older 

adult population. The newly-developed scale may also be applicable to identify younger 

adults who have a TBI that requires trauma center care, but this needs to be empirically 

tested.

As with any study, ours has limitations that must be considered. First, the panel’s 

deliberations and conclusions were limited by the lack of empirical evidence for many of 

these scales, especially among older adults and in the prehospital setting. Therefore, future 

research must collect data that can be used for validation of the newly developed scheme, as 

well as existing neurologic scales, to detect TBI that requires transport to a trauma center in 

injured older adults. Second, the literature review of the scales was a targeted literature 

review to seek out scales. As such, we do not have information on the number of articles 

reviewed and did not use a systematic screening process; however, all panel members were 

given the list of articles, and these content experts with extensive knowledge related to the 

goal of the study did not identify any missing literature. Third, our panel members were 

primarily drawn from a single region in the United States and the EMS providers were from 

one city. These individuals are, however, national leaders in TBI, EMS, trauma, geriatric 

medicine, and geriatric emergency medicine with extensive grant funding and publications 

in these areas, as well as participation as a content expert in ACEP, the Institute of Medicine, 

and the CDC. Fourth, while the panel’s findings about specific scales may not apply to all 

EMS systems, the overarching clinical concepts should be applicable across geographic 

areas. Furthermore, our use of the nominal group technique strengthens our findings, as this 

technique has been shown to produce greater numbers of high quality suggestions and 

solutions.27 Finally, we did not test the usability or validity of any instrument or the overall 

scheme, but depended upon the opinions of experienced EMS providers and clinicians. 

Future work must explore the acceptability, usability and validity of the various scales and 

schemes.

CONCLUSION

This expert panel determined that existing scales to identify TBI were inadequate for 

prehospital detection of older adult TBI patients who require transport to a trauma center. 
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The panel proposed a new, dichotomized pathway to assist EMS providers in their selection 

of an appropriate destination hospital for high-risk older adults with TBI. Future study is 

needed to determine the validity of this new scale, as well as its undertriage and overtriage 

rates as applied in the prehospital setting, prior to widely implementing the scale in the 

prehospital setting.
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Figure 1. 
Panel-devised decision scheme for detecting older adult TBI patients who require transport 

to a trauma center.
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Table 2

Ratings of Importance of Criteria for Evaluation of Scales

Criterion Mean Initial
Ratinga

Key Discussion Points Mean Final
Ratinga

Ease of administration 4.9 No discussion 4.9

Time to administer 4.6 No discussion 4.6

Feasibility of use with
older adults

4.5 No discussion 4.4

Ease of interpretation 4.3 No discussion 4.3

Feasibility of training
EMS

4.1 Much more important than current
familiarity

4.2

Fits into current flow of
assessment

4.0 No discussion 4.0

Strength of evidence
among older adults

3.8 No discussion 3.8

Strength of evidence in
the prehospital setting

3.6 No discussion 3.6

Current EMS familiarity 2.6 Panel members interpreted
differently – some panels thought
this was referring to a complete
scale and others thought it was
referring to components of the
scale, so this criterion was changed
to “Current EMS familiarity with the
scale components.” Additionally, the
panel noted that EMS may be
familiar with a scale but use it
poorly.

2.9

Ability of the scale to
perform trauma triage
beyond the current
guidelines

3.5 Very subjective criterion; the panel
thought that this should be kept
separate from FTDS

Eliminated

a
Criteria were rated on a scale from 1 (not important at all) to 5 (very important).

b
EMS = Emergency Medical Services; FTDS = Field Triage Decision Scheme
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Table 3

Scale Evaluation Results

Scalea Initial
Rating
(out of

199
possible
points)

Key Discussion Points Final
Rating
(out of

201
possible
points)

SMS 166.7
(83.6%)

Most existing data on this scale is from trauma
registries, which do not include low mechanism
injuries. Most studies also just used GCS from
EMS to calculate SMS in analysis, so proper
EMS use of scale unknown. SMS is closer to the
“normal vs. abnormal” that was discussed with
GCS-Motor

175.5
(87.5%)

GCS-Motor
Component

176.1
(88.3%)

EMS has the most difficulty with the motor
component – likely “guess” rather than know the
6 scores. Thus, feasibility and ease of
interpretation are questionable. Discussion
continued on whether it matters what the exact
score is vs. normal/abnormal. Agreement that
normal vs. abnormal is sufficient for the GCS
and subscales.

161.4
(80.5%)

SVS 156.5
(78.5%)

Question of whether this scoring could be
followed exactly – oriented vs. confused
conversation vs. inappropriate words. How to
account for confusion if it is underlying –
especially a problem in the older population.

155.7
(77.6%)

AVPU 154.7
(77.6%)

Discussion about exact meaning of different
states and if EMS could easily differentiate –
alert vs. not alert probably more practical.

156.5
(78.0%)

GCS 150.3
(75.4%)

Discussion focused on individual components
and “descendants.”

148.4
(74.0%)

ACDU 140.1
(70.3%)

Limited discussion, as most was covered with
AVPU.

139.5
(69.5%)

Pupil Size &
Reactivity

143.5
(72.0%)

A valuable component, but not sufficient by itself. Not
rescored

RAPS 133.8
(67.1%)

Complex scoring system difficult in prehospital
setting; not specific to TBI.

Not
rescored

REMS 127.4
(63.9%)

Complex scoring system difficult in prehospital
setting; not specific to TBI.

Not
rescored

GCS-Extended 106.4
(53.4%)

The marginal value of the scale is minimal; not
feasible in the prehospital setting due to
extended time period included in mental status
component.

Not
rescored

NICE 101.3
(50.8%)

Focused on aspect of guideline related to older
adult hospital destination; panel thought it was
excessive and would lead to overtriage.

Not
rescored

MACE 75.5
(37.9%)

Too long and not practical in the prehospital
setting; EMS providers may already be asking
many of the questions; amnesia should be
considered as a valuable component.

Not
rescored

ACEP 72.3
(36.3%)

Targeted to ED physicians to detect ICH; not
designed for EMS setting; pieces on
anticoagulants, GCS<15, and skull fracture
should be considered as valuable components.

Not
rescored

NOS-TBI 69.4
(34.8%)

Outside the realm of the charge of the group; not
good for triage; questions dealing with motor
function and paresis should be considered as
valuable components.

Not
rescored
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Scalea Initial
Rating
(out of

199
possible
points)

Key Discussion Points Final
Rating
(out of

201
possible
points)

SAC 57.1
(28.6%)

Familiarity and feasibility in prehospital setting
questioned.

Not
rescored

a
SMS=Simplified Motor Score; GCS=Glasgow Coma Scale; SVS=Simplified Verbal Score; AVPU=Alert, Voice, Pain, Unresponsive; 

ACDU=Alert, Confused, Drowsy, Unresponsive; RAPS=Rapid Acute Physiology score; REMS=Rapid Emergency Medicine score; NICE=British 
National Institute for Health and Clinical Excellence; MACE=Military Acute Concussion Evaluation; ACEP=American College of Emergency 
Physicians Guidelines; NOS-TBI=Neurological Outcome Scale for Traumatic Brain Injury; SAC=Standardized Assessment of Concussion
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