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Abstract
Introduction: The geriatric population is unique in the type of traumatic injuries sus-
tained, physiological responses to those injuries, and an overall higher mortality when 
compared to younger adults. No published, evidence-based, geriatric-specific field desti-
nation criteria exist as part of a statewide trauma system. The Trauma Committee of the 
Ohio Emergency Medical Services (EMS) Board sought to develop specific criteria for 
geriatric trauma victims.
Methods: A literature search was conducted for all relevant literature to determine poten-
tial, geriatric-specific, field-destination criteria. Data from the Ohio Trauma Registry 
were used to compare elderly patients, defined as age >70 years, to all patients between 
the ages of 16 to 69 years with regards to mortality risk in the following areas: (1) Glasgow 
Coma Scale (GCS) score; (2) systolic blood pressure (SBP); (3) falls associated with head, 
chest, abdominal or spinal injury; (4) mechanism of injury; (5) involvement of more than 
one body system as defined in the Barell matrix; and (6) co-morbidities and motor vehicle 
collision with one or more long bone fracture. For GCS score and SBP, those cut-off 
points with equal or greater risk of mortality as compared to current values were chosen 
as proposed triage criteria. For other measures, any criterion demonstrating a statistically 
significant increase in mortality risk was included in the proposed criteria.
Results: The following criteria were identified as geriatric-specific criteria: (1) GCS score 
<14 in the presence of known or suspected traumatic brain trauma; (2) SBP <100 mmHg; 
(3) fall from any height with evidence of traumatic brain injury: (4) multiple body-system 
injuries; (5) struck by a moving vehicle; and (6) the presence of any proximal long bone 
fracture following motor vehicle trauma. In addition, these data suggested that elderly 
patients with specific co-morbidities be given strong consideration for evaluation in a 
trauma center.
Conclusions: The state of Ohio is the first state to develop evidence-based geriatric-
 specific field-destination criteria using data from its state-mandated trauma registry. 
Further analysis of these criteria will help determine their effects on over-triage and under-
triage of geriatric victims of traumatic injuries and the impact on the overall mortality in 
the elderly.

Werman HA, Erskine T, Caterino J, Riebe JF, Valasek T, Members of the Trauma 
Committee of the State of Ohio EMS Board: Development of statewide geriatric 
patients trauma triage criteria. Prehosp Disaster Med 2011;26(3):170–179.

Introduction
In the United States, the geriatric population represents an expanding proportion of 
patients within the healthcare system. Currently, adults older than 65 years constitute 
approximately 12% of the US population and it is estimated that by 2020, this age group 
will account for >16% of the population.1 Geriatric patients also comprise a significant 
number of patients suffering severe trauma-induced injuries. From 2002–2006, 18.6% of 
trauma patients in the National Trauma Data Bank (NTDB) were ≥65 years of age.2

Elderly patients have several distinct characteristics from other trauma victims. 
Geriatric patients have different mechanisms of injury, with falls making up a large 
proportion of severe trauma.3 The number of co-morbidities generally is higher in the 
geriatric population, and this appears to contribute directly to poorer outcomes.4–6 
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have defined the threshold for “elderly” as between 45 to 80 
years of age.27 For example, in an analysis of the Major Trauma 
Outcome Study (MTOS) database from the 1980s, Finelli et al 
found that mortality began to rise in patients >45 years of age. 
28 An analysis of more recent data in the Ohio Trauma Registry 
indicated that for all ranges of injury severity score (ISS), mor-
tality rose abruptly at 72 years of age. This was confirmed in a 
separate analysis of Ohio’s trauma data.29 For practical consid-
erations and based on these published data, the Task Force chose 
to define geriatric trauma patients as those ≥70 years of age.

Several studies identified potential criteria associated with an 
increased risk of mortality and morbidity among geriatric trauma 
victims. Milzman et al examined patients admitted to a state-
wide Level-1 Trauma Center who survived the first 24 hours.6 
The authors found that the presence of pre-existing medical 
conditions (cardiovascular disease, diabetes, liver disease, kid-
ney disease, malignancy, pulmonary disease, neurologic disease, 
and obesity) was an independent predictor of increased mortality 
risk, and that the magnitude of the risk was related directly to 
the number of underlying medical conditions. Moreover, patients 
65–74 years had an 8-fold increase in mortality with any under-
lying disease, and those ≥75 years of age experienced a 12-fold 
increase in mortality compared to younger patients. McGwin 
et al also showed an association between co-existing medical 
conditions and increased mortality risk, but noted that the effect 
decreased as injury severity increased in elderly patients.23

Phillips et al analyzed a statewide trauma registry to determine 
under-triage and over-triage rates for elderly patients (age >55 
years) using state-mandated trauma triage criteria.16 They found 
an overall under-triage rate of 71%, and that isolated falls had 
an under-triage rate of 94.3%. They suggested that falls be spe-
cifically considered in the triage of the geriatric trauma patient. 
Champion et al reviewed data in the MTOS database in order to 
define differences in patients >65 years of age.19 Their findings 
emphasized the importance of falls, pedestrians struck, and gun 
violence in the geriatric population. They found a high number of 
unexpected deaths among this population, and suggested devel-
opment of age-specific criteria for elderly trauma patients.

Tornetta et al studied injured patients >60 years of age admit-
ted to four Level-I Trauma Centers.20 They found that Glasgow 
Coma Scale (GCS) score, transfusion requirements, and f luid 
requirements were associated independently with mortality. 
Therefore, the task force chose to evaluate the current cut-off 
values for GCS scores and systolic blood pressure (SBP) for the 
geriatric patient in their sample. Zautcke et al also emphasized 
the importance of falls in geriatric trauma.24

Sugimoto et al compared patients >65 years of age to patients 
≤65 years of age in a Level-I Trauma Center in Japan.21 More 
than half of the geriatric patients admitted were pedestrians 
who were struck by vehicles. They noted a higher mortality 
and higher rate of unexpected death in older than in younger 
patients. Helling et al examined all patients admitted to their 
Level-I Trauma Center with falls <20 feet.22 They found that 
although only 25% of patients were >60 years of age, half of 
the total mortality occurred in this group. As a result, the Task 
Force decided to examine the impact of falls from any height in 
the current study.

Richmond et al performed a retrospective survey of a large 
statewide database of trauma admissions in Pennsylvania focusing 
on adults >65 years old.25 In additionl to emphasizing the impor-
tance of falls in this age group, the authors noted the importance 

Associated with the high rate of co-morbidities is the increased 
use of multiple pharmaceutical agents.7,8 Of great significance 
is the increased rates of anti-platelet medications (aspirin or 
clopidogrel) and anticoagulants (warfarin). These agents have 
a direct impact on mortality in victims of trauma.9,10 Finally, 
when compared to other adult patients with a similar spectrum of 
injuries, elders have higher morbidity and mortality.11,12 While 
geriatric patients make up only 18.6% of the trauma population, 
they account for 28% of trauma deaths in the US and consume 
approximately 1/3 of healthcare dollars spent on trauma.13,14

The American College of Surgeons (ACS) has recognized 
that the threshold for transporting patients to a trauma center 
must be lower for older populations.15 Studies have suggested, 
however, that standard ACS criteria do not accurately triage 
older patients for transport to a trauma center.16,17 In fact, a 
significant number of older adult trauma patients die outside of 
trauma centers.18 Unfortunately, there have been no previously 
published efforts to develop geriatric-specific triage transport 
criteria that might reduce under-triage and improve geriatric 
patient outcomes. This paper describes the development of geri-
atric-specific field destination criteria for the state of Ohio.

Methods
The Ohio Department of Public Safety’s (ODPS) Trauma 
Committee consists of 24 members who are appointed by the 
Director of the ODPS and serve under the authority of the Ohio 
EMS Board within the Department of Public Safety as defined 
in Ohio Revised Code 4765.04. Among the Board’s statutory 
responsibilities is the development of statewide trauma triage 
criteria (Table 1). In addition, the law mandates that the Board 
periodically review the triage criteria to assure that it “minimizes 
overtriage and undertriage, and emphasizes the special needs of 
pediatric and geriatric trauma patients.”

As part of the most recent review of existing criteria, the 
Trauma Committee was asked to consider whether develop-
ment of geriatric-specific criteria was necessary. A task force was 
established to evaluate the need for geriatric-specific criteria and 
if needed, to determine the appropriate criteria. The task force 
was to bring recommendations for modification back to the full 
Committee for consideration.

A literature search was conducted by the members of the 
Task Force on all relevant literature between 1966 and 2005 
to determine if geriatric-specific criteria either were suggested 
or validated in previous studies to identify potential criteria 
at variance from those currently in use in Ohio. The follow-
ing databases were utilized: (1) PubMed; (2) Ovid Medline; 
(3) NINAHL, Cochrane Database of Systematic Reviews; and 
(4) the reference sections from each of the relevant articles. 
Search term “geriatric”, “elderly”, “trauma”, and “triage” initially 
were used. The broad time period was used to identify poten-
tial risk factors for further investigation. These risk factors were 
validated in a population of the Ohio Trauma Registry from the 
past decade. Thus, articles that were no longer applicable were 
not included in the new guidelines. Several studies from 1992 to 
the present identified potential field triage criteria for geriatric 
patients.6,16,19–26

Review of Empiric Studies
The Task Force started with an investigation to address the 
appropriate age defining “geriatric” trauma patients. A com-
prehensive review of the literature showed that various authors 
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of injuries involving multiple body regions. Falls increased the 
risk of discharge to a specialized nursing facility. Interestingly, 
while co-morbidities did not increase the risk of death, they did 
increase the risk of complications during the initial hospital stay.

The analysis of these studies led the Task Force to examine 
the criteria listed in Table 2. The objective of the current study 
was to determine if there were criteria for geriatric patients that 
would identify an increased mortality risk when compared to 
the existing adult triage criteria. This analysis of these criteria 
either could result in additions to the current Ohio criteria or 
alterations to existing criteria (e.g., change in the blood pressure 
threshold for transfer).

Criterion Validation Using the Ohio Trauma Registry
The Task Force considered each of the potential geriatric-spe-
cific criteria (Table 2) independently through a statistical analysis 
using the Ohio Trauma Registry. It was decided that any indi-
vidual criterion that carried a mortality rate equal to or greater 
than that for patients between 16 to 70 years of age would be 
included in the final recommendations. In a pilot investigation 
performed prior to the complete data analysis, it was concluded 
that other factors such as length of stay (LOS), complications, 
and intensive care unit (ICU) admission rates showed similar 
patterns in their differences between elders and other adults as 
did mortality. Therefore, to simplify the analysis, these factors 

Werman © 2011 Prehospital and Disaster Medicine

Table 1—Current Ohio trauma triage criteria for adults age 16–59 years (Ohio Administrative Code 4765-14-02)

(1) Physiologic conditions

  (a) Glasgow coma scale score ≤13:

  (b) Loss of consciousness >5 minutes;

  (c)  Deterioration in level of consciousness at the scene or during transport;

  (d) Failure to localize to pain;

  (e) Respiratory rate<10 or >29/minute;

  (f)  Requires endotracheal intubation;

  (g) Requires relief of tension pneumothorax;

  (h)  Pulse >120/minute in combination with evidence of hemorrhagic shock;

  (i)    Systolic blood pressure <90 mmHg, or absent radial pulse with carotid pulse present;

(2) Anatomic conditions

  (a) Penetrating trauma to the head, neck, or torso;

  (b)  Significant, penetrating trauma to extremities proximal to the knee or elbow with evidence of neurovascular compromise;

  (c)  Injuries to the head, neck, or torso where the following physical findings are present:

     (i)  Visible crush injury;

     (ii)   Abdominal tenderness, distention, or seatbelt sign;

     (iii)  Pelvic fracture;

     (iv) Flail chest;

  (d)  Injuries to the extremities where the following physical findings are present:

     (i)  Amputations proximal to the wrist or ankle;

     (ii)  Visible crush injury;

     (iii) Fractures of two or more proximal long bones;

     (iv) Evidence of neurovascular compromise.

  (e) Signs or symptoms of spinal cord injury;

  (f)  Second degree or third degree burns greater than 10% total body surface area, or other significant burns involving the face, feet, 
hands, genitalia, or airway.

(C)   Emergency medical service personnel shall also consider mechanism of injury and special considerations as taught in the EMT-
basic, EMT-intermediate or EMT-paramedic curricula when evaluating whether an injured person qualifies as a “trauma victim”.
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(2) head/face/neck; (3) chest; (4) abdomen/pelvis; (5) spine; and 
(6) extremities.32 The Barell injury diagnosis matrix (complete 
name: Barell Injury Diagnosis Matrix, Classification by Body 
Region and Nature of the Injury) standardizes data selection and 
reports, using a two dimensional array (matrix) that includes all 
ICD-9-CM codes describing trauma. It serves as a basic tool in 
epidemiological and clinical analyses of injury data. The matrix 
displays the nature of injury in columns and body region in rows 
placing each ICD-9-CM code in the range from 800 to 995 in 
a unique cell location in the matrix. Each cell includes the codes 
associated with a given injury. The matrix rows and columns 
easily can be collapsed to get broader groupings, or expanded if 
more specific sites are required.

Statistical Processing
Potential triage criteria were compared in patients ≥70 years 
of age (geriatric) to all other adult patients (ages 16 through 
69 years). Each of the potential triage criteria was analyzed to 
determine whether it identified a greater risk of mortality for 
patients ≥70 years of age than for other adults included in the 
Trauma Registry. Seventy years of age was chosen to define the 
geriatric population after statistical analysis of the Ohio Trauma 
Registry demonstrated that it was at this age that mortality rates 
consistently increased.29 Those criteria that demonstrated a sig-
nificantly increased risk of mortality were included in the final 
triage criteria. Analyses were conducted using Stata version 10 
(StataCorp, College Station, TX).

For the GCS score and systolic blood pressure (SBP), cutoffs 
were identified in the elderly that were associated with signifi-
cantly greater mortality than the currently used field destination 
guidelines in adults. The GCS score was measured on an ordinal 

were not utilized in this analyses, only mortality differences 
were considered (Table 3). This is consistent with other studies 
of elderly trauma patients that have focused on mortality as a 
primary outcome.28–30

Data in the Ohio Trauma Registry were obtained for each 
of the potential criteria. The Ohio Trauma Registry is a legisla-
tively mandated registry of trauma patients under ORC 4765.06 
and defined by the International Classification of Diseases, 
Clinical Modification (ICD-9-CM) codes related to trauma, 
ranging from 800-959.9. Designated trauma centers and non-
trauma hospitals are required to provide data with almost 90% 
of all Ohio hospitals participating. Excluded ICD-9-CM codes 
include those for isolated hip fractures, late effects of injury, for-
eign bodies, and superficial abrasions.31 In addition to having 
an appropriate ICD-9-CM code, patients eligible for inclusion 
were required to meet the following criteria: (1) a first or initial 
admission for ≥ 48 hours; (2) transfer into or out of a hospital 
or emergency department setting regardless of length of stay; 
(3) patient declared dead on arrival; or (4) patient death after 
receipt of any evaluation or treatment. Mortality was consid-
ered to be present if there was a record of death in the emer-
gency department or the inpatient disposition fields. Trauma 
patients who are declared dead on scene or those who are 
admitted for <48 hours are not required to be reported to the 
Registry. To avoid double counting of patients, registry entries 
from the transferring institution in cases where the patient was 
transferred to another acute care facility were excluded. These 
patients were captured from the records of the facility where 
final disposition occurred.

Body regions, determined by using the Barell injury diagno-
sis matrix, included the following: (1) traumatic brain injuries; 

Single Body Region Multiple Body Regions

Adult Geriatric Adult Geriatric

Gross Mortality (%)  2.6  3.9    6.3     8.4

Admitted to ICU (%) 13.7 10.0 36.2   24.4

Average ICU LOS  3.9  4.8   6.4     6.3

>1 complication (%)  8.4   11.9   41.7 49.1

Werman © 2011 Prehospital and Disaster Medicine

Table 3—Comparison of gross mortality, length of stay (LOC), intensive care unit (ICU) length of stay (LOS) and complica-
tions between adult trauma patients and geriatric trauma patients

Glasgow Coma Scale (GCS) score

Systolic blood pressure (SBP)

Fall associated with head, chest, abdominal, or spinal injury

Injury qualifiers including prolonged extrication, significant vehicle damage, patient ejected, and pedestrian struck

Injury to more than one body system

Injury to a single body system and at least one disease co-morbidity

Motor vehicle crash with one or more long-bone fractures

Werman © 2011 Prehospital and Disaster Medicine

Table 2—Potential geriatric fi eld-destination criteria identifi ed by literature review6.16,19-26
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scale. The SBP was converted into groups of 10 mmHg from its 
initial continuous scale to ease interpretation and aid applicabil-
ity in the field. Mortality rates with 95% confidence intervals 
(CI) for each age group were calculated both at the currently 
used cutoff as well as other potential cutoff values identified by 
the review of the literature. These rates were compared using 
Pearson’s chi-square analysis and the relative risk (probability) 
for death was identified. The final suggested criteria included 
those cutoff points, which were associated with greater or equiv-
alent mortality in the elderly as compared to the current triage 
cutoff in the adult group as defined by non-overlapping CIs 
of the mortality rates, by assessing the relative risk, and/or a p 
<0.05 on chi-square analysis.

Categorical variables that were analyzed included mechanism 
of injury, injury to specific organ systems in patients with falls, 
pedestrians stuck by a motor vehicle, injury to multiple body 
regions, presence of several co-morbid conditions, and motor 
vehicle crash (MVC) with long bone fracture(s). For each vari-
able, mortality rates were calculated in both age groups (elderly 
and other adults) and an odds ratio (OR) with 95% CI was 
obtained. Additionally, chi-square analysis was used to compare 
the two groups for each criterion. Mortality was considered to 
be significantly greater in the elderly if there was a calculated 
odds ratio with 95% CI >1.0 and/or a p <0.05 on the chi-square 
test. Multiple logistic regression analysis was not performed as 

the suggested criteria were tested on an individual basis to see if 
alternative cutoffs were more useful, but a comprehensive risk 
factor model was not sought.

Results
From 01 January 2003 through 31 December 2006, 111,529 
records of all patients ≥16 years of age were entered into the 
Registry. Of these, 90,597 were included in the analysis after 
eliminating the initial visit record for patients seen at more than 
one institution. Approximately 90% of Ohio hospitals submit-
ted data to the Registry, as required by law.33 Data are included 
from verified trauma centers as well as non-trauma centers in 
the state.

Geriatric Patients and GCS Scores
Current triage criteria state that adults with a GCS score of ≤13 
should be transported to a trauma center. Figure 1 demonstrates 
mortality rates at each GCS for both elderly and adult patients.

Mortality in adults 16–69 with a GCS score = 13 was 3.9% 
(95% = 2.8–5.0). By comparison, mortality of the patients ≥70 
with GCS = 15 was 2.9% (2.6–3.2), with GCS score = 14 was 
6.3% (5.1–7.5), and with GCS = 13 was 14.4% (11.1–18.5). 
Patients ≥70 years of age with a GCS score = 14 were more 
likely to die than were adults with GCS = 13 (RR = 1.65, 95% = 
1.14–2.40) (p = 0.01). Therefore, the Task Force recommended 

Werman © 2011 Prehospital and Disaster Medicine

Figure 1—Analysis of Glasgow Coma Scale (GCS) score for both geriatric and other adult patients
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that a GCS of 14 or less for an elderly patient be used as a cri-
terion for transport to a trauma center. However, since some 
elderly patients have underlying disorientation and thus, have 
a “Best Verbal Response” of 4 out of 5, an additional qualifier 
was added to suggest that there must be some evidence of recent 
head trauma for triage to a trauma center.

Geriatric Patients and Systolic Blood Pressure
The current triage rule for adults stipulates that patients with 
a SBP <90 mmHg should be evaluated in a trauma center. The 
mortality rates at each SBP for both elderly and adult patients 
are in Figure 2.

Mortality in adults ages 16–69 with SBP 81–90 mmHg 
was 12.0% (95%CI = 10.1–14.0). By comparison, mortality in 
the elderly with SBP 81–90 mmHg was 19.2% (15.1–23.2%). 
The mortality for geriatric patients at SBP 91–100 was 11.8% 
(9.5-14.0) and with SBP 101–110 mmHg was 8.6% (7.2–10.0%). 
The older adult with SBP 91–100 were equally likely to die as 
adults with SBP of 81–90 mmHg (RR = 0.98, 95% CI = 0.73–
1.32) (p = 0.89). The geriatric patient with SBP101–110 were 
less likely to die than adults at the current cutoff of 81–90 mmHg 
(RR = 0.69, 95%CI  = 0.53–0.90) (p = 0.005). This analysis 
suggests that an older adult patient with a SBP <100 mmHg 
is equivalent to the current triage criteria for other adult 
patients. As a result, the Task Force proposed that elderly 
trauma patients with a SBP of <100 mmHg be evaluated in 
a trauma center.

Falls Associated with Head, Chest, Abdominal, or Spinal Injury
The data pertaining to falls associated with injury to the head, 
spine, chest, or abdomen/pelvis were studied to identify their 
association with increased mortality in the older adult as com-
pared to younger adults (Table 4). Only falls associated with signs 
of head injury were associated with a significantly increased mor-
tality in the elderly population (OR = 2.12, 95%CI = 1.88–2.39) 
(p <0.001). It should be noted that all patients with evidence of 
spinal cord injury already are triaged to a trauma center accord-
ing to the current triage guidelines. Thus, the Task Force pro-
posed the additional caveat that geriatric trauma patients with 
falls and evidence of traumatic brain injury (regardless of GCS 
score) should be triaged to a trauma center.

Mechanism of Injury and Injury Modifiers including Prolonged 
Extrication, Significant Vehicle Damage, Patient Ejected, and 
Pedestrian Struck
The the use of data contained in the Ohio Trauma Registry 
currently is limited in its ability to capture the modifiers of 
mechanism of injury for trauma patients, such as prolonged 
extrication, significant vehicle damage, and patient ejec-
tion. However, pedestrians who have been struck by vehicles 
are readily identified using the ICD-9-CM external cause of 
injury codes (E-code). The data included in Table 4 indicate 
that there occurs a near doubling of the mortality rate for older 
adult pedestrians struck when compared to all other adults 
(OR = 2.39 (1.77–3.21; p <0.01). The Task Force proposed that 

Werman © 2011 Prehospital and Disaster Medicine

Figure 2—Analysis of first recorded systolic blood pressure (SBP) for both geriatric and other adult patients
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 geriatric pedestrians who are struck by a moving vehicle be tri-
aged to a trauma center.

Geriatric Patients and Multiple System Injuries
Older adult patients with multiple body regions injured had 
greater mortality rate than did those with an injury to a single 
body region (8.0% vs. 3.7%) (Table 4). Geriatric patients with 
multiple body region injuries (8.0%, 95%CI = 6.8–9.2%) had 
statistically significant higher probability of death as compared 
to that for other adults with injuries to multiple body regions 
whose mortality rate was 6.3% (95% CI  = 5.7–6.9%; p <0.001). 
Therefore, it was recommended that geriatric patients with inju-
ries to more than one body system be included in the revised 
field destination guidelines and ultimately would be assessed in 
a trauma center.

Geriatric Patients and Co-Morbidities
Among the co-morbidities that can be identified in the Ohio 
Trauma Registry are cardiac disease, pulmonary disease, diabe-
tes (Types I and II), dialysis, immunosuppressive disease, and 
clotting disorders (including the anticoagulant use of warfarin). 
The impact of these co-morbidities on mortality is in Table 5. 
Data synthesis demonstrates that in the presence of each of the 
disease processes described, geriatric patients have a statistically 

significant increase in mortality rate compared to all other adult 
patients. While geriatric trauma patients with any of the above 
co-morbid conditions had a statistically significant higher risk 
for death than did their adult counterparts, the list of condi-
tions collected by the Ohio Trauma Registry contains approxi-
mately 30 specific disorders. It was felt that such an exhaustive 
list could not be translated accurately into practice. As such, 
the Task Force supported the recommendation that a geriatric 
trauma patient with any co-morbidity be given special consid-
eration for transfer to a trauma center. This language already 
existed in the current statewide adult field destination criteria; 
thus, no changes were made.

Geriatric Patients and Proximal Long-Bone Fractures
Older adult patients with a single proximal long-bone fracture 
(femur or humerus) following a motor vehicle crash have much 
higher mortality and morbidity rates than adults in general 
(OR = 2.41 (1.81–3.21; p <0.001) (Table 4). Therefore, the pres-
ence of any proximal long-bone fracture following motor vehicle 
trauma would require an evaluation in a trauma center in the 
proposed triage scheme.

The final recommendations of the Task Force made to the 
Trauma Committee for geriatric-specific field destination cri-
teria are included in Table 6. The current state-defined field 

Adult Mortality % Geriatric Mortality % OR 95% CI p-value

Falls w/ TBI  6.00  11.89 2.12 1.88–2.39   0.001

Falls w/ chest injury    4.18      5.43     1.22 0.99–1.52   0.056

Falls w/ pelvis/abd injury      1.15     2.47    0.98 0.73–1.31    0.865

Falls w/SCI   4.92 20.13      1.22 0.99–1.52   0.056

Pedestrian struck     7.45     16.63    2.39 1.77–3.21   0.001

MVC w/ humerus/femur fx   9.22     15.63 2.41 1.81–3.21   0.001

Multiple body regions injured 6.3    8.0     1.29 1.06–1.57 0.01

Werman © 2011 Prehospital and Disaster Medicine

Table 4—Comparison of mortality for elderly and adult patients examining the various fi eld-destination criteria

abd = abdomen; CI = confidence interval; fx = fracture; MVC = motor vehicle collision; OR = odds ratio; SCI = spinal cord injury; 
TBI = traumatic brain injury; w/ = with

Adult Mortality % Geriatric Mortality % OR 95% CI p-value

Diabetes type I & II 2.90 4.62 1.62 1.37–1.91 <0.0001

Coronary artery disease 3.63 5.24 1.43 1.18–1.73 0.00015

Pulmonary disease 2.16 2.47 2.60 2.11–3.20 <0.0001

Clotting disorder 5.29 8.99 1.99 1.41–2.82 0.000036

Immunosuppression 8.35 14.42 1.88 1.15–3.06 0.0069

Cardiac disease (all) 4.50 5.75 1.30 1.12–1.5 0.00029

Dialysis 6.74 11.39 1.78 1.11–2.87 0.0118

Werman © 2011 Prehospital and Disaster Medicine

Table 5—Impact of various co-morbidities on mortality rates among elderly trauma patients as compared to all other adult 
trauma patients (OR = odd ratio)
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destination criteria in Table 1 would remain applicable for adults 
age 16 through 69 years.

Discussion
Development of field destination guidelines cannot be viewed 
as an exact science. Most current triage schemes are based to 
some degree on the current guidelines promulgated by the 
American College of Surgeons and those recently revised by 
the [US] Centers for Disease Control and Prevention. These 
triage guidelines emphasize physiologic and anatomic mea-
sures of patient injury. In addition, the patient’s mechanism of 
injury, as well as other conditions such as age and health sta-
tus, often are considered modifying factors. Studies that have 
examined the ACS guidelines have demonstrated that they 
are limited by high over- and under-triage rates16,18,34–36 as 

well as compliance issues.17,37,38 To date, there is no truly ideal 
triage tool.

As a result of this analysis, the Task Force recommended 
additional geriatric-specific criteria that are listed in Table 6. 
These include an increase in both the GCS score and SBP used 
to determine field destination for geriatric patients, as well as 
the addition of single long-bone fracture in motor vehicle col-
lision and pedestrian struck as definitive destination criteria. 
These criteria represent changes or additions to the existing cri-
teria for other adult trauma patients. These recommendations 
were reviewed and approved by the Trauma Committee, which 
then sent its recommendations to the State of Ohio Board of 
Emergency Medical Services (EMS) Board. The EMS Board, 
of which 15 of 20 members represent field EMS providers, voted 
unanimously to adopt the new criteria and recommended incor-
poration in to the Ohio Administrative Code. Prior to imple-
mentation, the EMS Board was required by law to distribute the 
proposed rules throughout the EMS community and to hold a 
public hearing on the proposed rules. Another public comment 
opportunity on proposed rules was required by the General 
Assembly. Upon completion of the legally proscribed process, 
the new criteria took effect on 29 December 2008.

These criteria represent a starting point for Ohio. Further 
study will be needed to identify whether these criteria improve 
triage for elderly patients. By statute, the EMS Board is required 
to re-evaluate the field destination rules every three years with the 
intent of minimizing over- and under-triage. Thus, the impact of 
changes in the triage criteria such as the preferential transport 
of elderly trauma victims with more than a single body system 
injury, will have to be determined by subsequent analyses.

Limitations
There are several limitations in this study. The most significant is 
the limitation of the statewide Trauma Registry, which contains 
information on a limited population of trauma patients. By defi-
nition, the database includes only those patients who are admitted 
for a total duration of >48 hours in addition to all trauma deaths 
and those patients transferred between facilities. Therefore, the 
Registry is not comprehensive for all trauma patients. While most 
of the trauma patients can be identified in the EMS Incident 
Reporting System (EMSIRS), it currently is not possible to 
directly link the prehospital record to the Trauma Registry using 
a unique patient identifier. Additionally, the current system as it 
exists, does not enable the Trauma Committee to ever truly know 
the sensitivity and specificity of the geriatric triage criteria.

It also should be noted that the Ohio Trauma Registry 
dataset has not been validated externally. All data within the 
Registry including E-codes, are limited by the thoroughness of 
individual chart reviews conducted at centers submitting data. 
However, a review of prevalence of co-morbid diseases in the 
database population reveals a similar prevalence between the 
Ohio Trauma Registry and other national estimates. For exam-
ple, the prevalence of diabetes in the registry in patients >60 
years was 21.2%, as compared to NIH figures of 20.9% in this 
age group.39 Similarly, the prevalence of coronary artery disease 
in the entire registry population was 6.5% as compared to an 
expected prevalence of 6.9% in the general population.40

Additionally, since the geriatric-specific criteria developed 
were based on the Ohio Trauma Registry, they may not be valid 
as destination criteria in other states. At least one abstract has 
called these specific criteria into question when tested against in 

(C)  A geriatric trauma victim is a person ≥70 years of age 
exhibiting one or more of the following causes of injury or 
physiologic or anatomic conditions:

  (1) Physiologic conditions

     (a)  Glasgow Coma Scale score ≤14 in a trauma patient 
with a known or suspected traumatic brain 
injury where traumatic brain injury is defined as 
an indication that the brain has suffered an injury 
caused by an external force, including, but not 
limited to:

       (1) Decrease in level of consciousness

       (2) Unequal pupils

       (3) Blurred vision

       (4) Severe or persistent headache

       (5) Nausea or vomiting

       (6) Change in neurological status

     (b)  Systolic blood pressure <100 mmHg, or absent 
radial pulse with carotid pulse present

  (2) Anatomic conditions

     (a)  Injuries to the extremities where the following phys-
ical findings are present:

       (iii)  Fracture of one proximal long bone 
sustained as a result of a motor vehicle 
crash;

  (3) Cause of injury

     (a) Pedestrian struck by a motor vehicle

     (b)  Fall from any height, including standing falls, 
with evidence of a traumatic brain injury

BOLD = denotes a change from criteria found in State Trauma 
Triage Rules for adult

Werman © 2011 Prehospital and Disaster Medicine

Table 6—Geriatric-Specifi c Trauma Triage Criteria 
(proposed) — text in bold denotes change from current adult 
criteria (Table 1)
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23. McGwin G, MacLennan PA, Bailey J, Davis GG, Rue III LW: Preexisting 

conditions and mortality in older trauma patients. J Trauma 2004;56:1291–1296.

24. Zautchke JL, Coker Jr JB, Morris RW, Stein-Spencer L: Geriatric trauma in the 

state of Illinois: Substance use and injury patterns. Am J Emerg Med 2002;20:14–17.

25. Richmond TS, Kauder D, Strumpf N, Meredith T: Characteristics and outcomes 

of serious traumatic injury in older adults. J Am Geriatr Soc 2002;50:215–222.

26. Personal communication: David Schatz, MD, Florida EMS Advisory Council, 

January 2007.

27. Jacobs DG, Plaisier BR, Barie PS, Hammond JS, Holevar MR, Sinclair KE, Scalea 

TM, Wahl W, EAST Practice Management Guidelines Work Group: Practice 

management guidelines for geriatric trauma: The EAST Practice Management 

Guidelines Work Group. J Trauma 2003;54:391–416.

28. Finelli FC, Jonsson J, Champion HR, Morelli S, Fouty WJ: A case control study 

for major trauma in geriatric patients. J Trauma 1989;29:541–548.

29. Caterino JM, ValasekT, Werman H. Identification of an age cutoff for increased 

mortality in elderly trauma patients. Am J Emerg Med 2010;28:151–158.

30. Victorino GP, Chong TJ, Pal JD: Trauma in the elderly patient. Arch Surg 

2003;138;1093–1098.

31. Ohio Department of Public Safety, Division of Emergency Medical Services: Ohio 

Trauma Registry Dictionary 2004. Columbus: Ohio Department of Public Safety, 

2004.

32. CDC. National Center for Health Statistics: The Barell Injury Diagnosis Matrix, 

Classification by Body Region and Nature of the Injury. Available at http://www.

cdc.gov/nchs/data/ice/final_matrix_post_ice.pdf. Accessed 24 June 2010.

33. Ohio Revised Code 4765.06 (B) Emergency medical services incidence reporting 

system—State trauma registry. 

34. Demetriades D, Sava J, Alo K, Newton E, Velmahos GC, Murray JA, Belzberg 

H, Asensio JA, Berne TV: Old age as a criterion for trauma team activitation. 

J Trauma 2001;51:754–757.

35. Zimmer-Gembeck MJ, Southard PA, Hedges RJ, Mullins RJ, Rowland D, 

Stone JV, Trunkey DD: Triage in an established trauma system. J Trauma 

1995;39:922–928.

36. Scheetz L: Effectiveness of prehospital trauma triage guidelines for the identifi-

ca t ion of major trauma in elderly motor vehicle crash victims. J Emerg Nurs 

2003;29:109–115.

37. Huei-Ming M, Mackenzie E, Alcorta R, Kelen G: Compliance with prehospital 

triage protocols for major trauma patients. J Trauma 1999;46:168–175.

38. Baez AA, Lane PL, Sorondo B: System compliance with out of hospital trauma 

triage criteria. J Trauma 2003;54:344–351.

39. National Diabetes Statistics, 2007 from the National Diabetes Information 

Clearinghouse. Bethesda, MD: US Department of Health and Human Resources, 

pp 1–24.

40. Rosamond W, Flegal K, Furie K, Go A, Greenlund K, Haase N, Hailpern SM, Ho 

M, Howard V, Kissela B, Kittner S, Lloyd-Jones D, McDermott M, Meigs J, Moy 

C, Nichol G, O’Donnell C, Roger V, Sorlie P, Steinberger J, Thom T, Wilson M, 

Hong Y; American Heart Association Statistics Committee and Stroke Statistics 

Subcommittee. Circulation 2008;117:e25–e146.

41. Cushman JT, Patel NB, Jones CM, Swor RA, Lerner EB, Shah MN: A comparison 

of the Ohio and American College of Surgeons Guidelines in identifying trauma 

center need for older adults (abstract). Prehosp Emerg Care 2009;13:117–118.

42. Mullins RJ, Mann C, Hedges JR, Worrall W, Helfand M, Zechnich AD, Jurkovich 

GJ: Adequacy of hospital discharge status as a measure of outcome among injured 

patients. JAMA 1998;279:1727–1731.

another setting.41 However, the methodology can be employed 
by other state trauma systems in developing their own set of 
geriatric-specific field destination criteria.

Finally, using a single variable such as mortality, in defining 
the geriatric field-destination criteria was limiting, especially 
since it is clear that this population consumes significant total 
resources, ICU resources, and suffers greater morbidity when 
ill or injured. This analysis showed conf licting findings for 
the adult and geriatric populations when total length of stay, 
ICU length of stay, and number of complications were exam-
ined, even after only survivors were examined to discharge. 
Since a reliable surrogate measure for morbidity or resource 
consumption could not be found in this analysis, the analysis 
was simplified to consider only mortality. Even in this param-
eter, 60-day post-discharge survival may have been a more 
accurate measure.42

It should be remembered that the charge of the Trauma 
Committee was limited to defining geriatric-specific criteria 
that performed at least as reliably as the existing field destina-
tion rules. The Committee has been able to accomplish this task. 
Further studies should examine the impact and performance of 
these geriatric-specific criteria.

Conclusions
This analysis has enabled the State of Ohio to develop evidence-
based geriatric-specific criteria based on the unique attributes of 
the geriatric population and their responses to traumatic injury. 
Further efforts will be directed at improving the trauma system 
to include a more comprehensive view of all trauma victims and 
a better link to our existing EMS database. Future analysis of 
these criteria will be conducted to determine their impact on 
geriatric trauma outcomes.
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