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Abstract

Objective—To evaluate the ability of out-of-hospital physiologic measures to predict serious 

injury for field triage purposes among older adults and potentially reduce the under-triage of 

seriously injured elders to non-trauma hospitals.

Methods—This was a retrospective cohort study involving injured adults 55 years and older 

transported by 94 emergency medical services (EMS) agencies to 122 hospitals (trauma and non-

trauma) in 7 regions of the western United States from January 1, 2006 to December 31, 2008. We 

evaluated initial out-of-hospital Glasgow Coma Scale (GCS) score, systolic blood pressure (SBP), 

respiratory rate, heart rate, shock index (SBP ÷ heart rate), out-of-hospital procedures, mechanism 

of injury, and patient demographics. The primary outcome was “serious injury,” defined as Injury 

Severity Score (ISS) ≥ 16, as a measure of trauma center need. We used multivariable regression 

models, fractional polynomials and binary recursive partitioning to evaluate appropriate 

physiologic cut-points and the value of different physiologic triage criteria.
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Results—A total of 44,890 injured older adults were evaluated and transported by EMS, of 

whom 2,328 (5.2%) had ISS ≥ 16. Nonlinear associations existed between all physiologic 

measures and ISS ≥ 16 (unadjusted and adjusted p ≤ 0.001 for all,), except for heart rate (adjusted 

p = 0.48). Revised physiologic triage criteria included GCS score ≤ 14; respiratory rate < 10 or > 

24 breaths per minute or assisted ventilation; and SBP < 110 or > 200 mmHg. Compared to 

current triage practices, the revised criteria would increase triage sensitivity from 78.6 to 86.3% 

(difference 7.7%, 95% CI 6.1–9.6%), reduce specificity from 75.5 to 60.7% (difference 14.8%, 

95% CI 14.3–15.3%), and increase the proportion of patients without serious injuries transported 

to major trauma centers by 60%.

Conclusions—Existing out-of-hospital physiologic triage criteria could be revised to better 

identify seriously injured older adults at the expense of increasing over-triage to major trauma 

centers.
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Background

Undertriage of seriously injured older adults to non-trauma centers is a major problem in 

trauma systems.1–6 This mismatch of patient need and hospital resources suggests that older 

adults most in need of major trauma care are not consistently receiving this care. Previous 

research demonstrates that undertriage steadily rises in patients over 60 years to a high of 

58% among patients over 90 years of age.6 Possible reasons for this disparity include low-

velocity mechanisms resulting in serious injury (e.g., ground-level falls)7,8; subtle 

presentations of serious injury; lack of elder-specific training for field providers5; medical 

fragility; medications that increase the risk of serious injury (e.g., anticoagulants); patient 

choice of non-trauma hospitals for transport9; and insensitive triage criteria. Revision of the 

physiologic field triage criteria has been suggested as one method to potentially reduce 

undertriage among older adults.

Early identification of seriously injured patients is important in matching hospital resources 

to patient need and maximizing survival and functional outcome following an injury 

event.10 Older adults with serious injuries are often complicated to manage, requiring higher 

levels of care, specialized resources, and unique clinical expertise. Understanding 

differences in the early physiologic response to injury among older adults may provide the 

basis for integrating such age-specific physiologic criteria into national field triage 

guidelines11 to reduce undertriage, allow more timely use of interventions, and improve 

outcomes in this patient population.

The purpose of this study was to evaluate the ability of out-of-hospital physiologic measures 

to predict serious injury (and therefore need for care in a major trauma center) among adults 

≥ 55 years of age, including the relative value of different physiologic measures, potential 

changes to the current physiologic triage criteria, and comparison to current triage practices.
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Methods

Study Design

This was a multisite retrospective cohort study. Sixteen institutional review boards at 7 sites 

approved this protocol and waived the requirement for informed consent.

Study Setting

The study included injured older adults who were evaluated and transported by 94 EMS 

agencies to 122 hospitals (including 15 level I, 8 level II, 3 level III, 4 level IV, 1 level V, 

and 91 community/private/federal hospitals) in 7 regions across the western United States 

from January 1, 2006 through December 31, 2008. The 7 regions included Portland, OR/

Vancouver, WA (4 counties); King County, WA; Sacramento, CA (2 counties); San 

Francisco, CA; Santa Clara, CA (2 counties); Denver County, CO; and Salt Lake City, UT 

(4 counties). Each region consisted of a prespecified geographic “footprint” corresponding 

to EMS agency service areas (a central metropolitan region and surrounding areas).

Selection of Participants

The study sample included all injured adults ≥ 55 years for whom the 9-1-1 EMS system 

was activated and the patient was transported to an acute care hospital (trauma and non-

trauma centers) within the 7 predefined geographic regions. Specifying the sample in this 

manner provided an out-of-hospital injury cohort of patients with both minor and serious 

injuries that approximates the group of older adults to whom field triage guidelines are 

routinely applied. The 55-year age cut-point identifies patients with the greatest rates of 

undertriage,1–6 the highest trauma-related mortality,12–14 and the age used in current 

national triage guidelines,11,15 and allowed for several levels of age strata to examine 

physiologic responses to injury in this study. We restricted the sample to patients who 

matched to a hospital record and excluded interhospital transfers without an initial EMS 

presentation, non-transported patients, and deaths in the field.

Measurements

The primary predictor variables of interest were initial out-of-hospital physiologic measures: 

Glasgow Coma Scale (GCS) score, systolic blood pressure (SBP) in mmHg, respiratory rate 

in breaths per minute, need for assisted ventilation (bag–valve–mask ventilation, intubation, 

supraglottic airway, or cricothyrotomy), heart rate in beats per minute, and shock index 

(heart rate ÷ SBP). We also collected field triage status (a dichotomous measure termed 

“field trauma activation” in this study) and all individual triage criteria used by field 

providers in these regions.16 Because missing values for individual triage criteria are 

common in EMS charts, we increased the capture of triage status and minimized 

misclassification bias by triangulating data sources (EMS charts, matched trauma registry 

records, and matched EMS phone records from base hospitals). All other patients were 

considered triage-negative (nontrauma activations).

We collected several additional out-of-hospital variables, including patient demographics 

(age and sex), intravenous line placement, mechanism of injury (15 categories), and hospital 
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type. We categorized acute care hospitals as major trauma centers (level I and II trauma 

hospitals) versus non-trauma hospitals.

Outcome

The primary outcome measure was “serious injury,” defined as an Injury Severity Score 

(ISS) ≥ 16, representing a marker of requiring care in a major trauma center.10,17 To obtain 

the ISS, we used probabilistic linkage (LinkSolv v8.2, Strategic Matching, Morrisonville, 

NY) to match EMS records to hospital records from trauma registries, emergency 

department databases, and state discharge databases. Linkage methodology has been used to 

match EMS data to hospital records in previous studies,18 validated for matching ambulance 

records to trauma registry data,19 and rigorously evaluated in this database.20 Because ISS is 

not included in administrative data sources, we used a mapping function (ICDPIC.ado Stata 

module) to generate ISS from ICD-9-CM diagnosis codes.21 Previous studies have validated 

the process of mapping administrative diagnosis codes to generate anatomic injury 

scores22,23 and we have validated ICDPIC-generated ISS values against manually abstracted 

ISS values in this database.24 We defined “undertriage” as the proportion of patients with 

ISS ≥ 16 who were triage-negative and “overtriage” as the proportion of patients with ISS < 

16 who were triage-positive.

Data Analysis

We used descriptive statistics to characterize the cohort and a variety of analytic approaches 

to investigate out-of-hospital physiologic measures as predictors of serious injury. We began 

with multivariable logistic regression models to investigate the association between each 

physiologic measure and ISS ≥ 16, both unadjusted and adjusted for other out-of-hospital 

covariates (mechanism of injury, assisted ventilation, intravenous line placement, age, sex, 

and site). Assisted ventilation was omitted from models assessing respiratory rate, so as not 

to obscure findings among patients with low respiratory rates. We used the Hosmer-

Lemeshow goodness of fit test to assess fit for all models.

To test nonlinear associations between each physiologic measure and ISS ≥ 16 in the 

models, we used fractional polynomials.25–27 Fractional polynomials provide a method for 

assessing nonlinear associations by transforming continuous variables into higher-order 

terms (44 different first- and second-order variables) that can be compared using a 

standardized algorithm, both unadjusted and adjusted for other covariates.25 After selection 

of the best-fit version of each physiologic measure, we tested for effect modification 

(interaction) between age (as a continuous variable) and each physiologic measure.28 We 

considered effect modification present for interaction terms with p < 0.05. For physiologic 

measures with effect modification by age, we constructed additional multivariable models 

stratified by age group (55–64 years, 65–74 years, 75–84 years and ≥85 years) to assess the 

best-fit fractional polynomial for each physiologic measure within each age strata. We 

visually evaluated all results by plotting the predicted probability of ISS ≥ 16 against 

standard values for each physiologic measure.

Finally, we used CART analysis (v. 8.0, Salford Systems, San Diego, CA) to assess the 

relative importance of each physiologic measure in field triage and further explore the most 
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appropriate physiologic cut-points for older adults. CART is a nonparametric method of 

binary recursive partitioning well suited for development of clinical decision rules29 and 

provides a measure of “variable importance” (a score from 0 to 100) based on the number of 

times the covariate is used as a primary or surrogate decision node “splitter” in the tree-

building process. We selected misclassification costs to generate decision trees with high 

sensitivity (i.e., ≥95%). CART uses the “cost-complexity” method for pruning decision 

trees, which prunes away terminal nodes (lower branches) if the additional accuracy gained 

by the branch is minimal in comparison to tree complexity. To reduce the potential for 

overfitting of the dataset, we randomly sampled 60% of patients for the CART analysis, 

with the remaining 40% used as a validation sample to generate estimates for proposed 

changes to the triage decision scheme. We also used cross-validation methods to further 

reduce over-fitting the dataset. To fully evaluate the importance of physiologic measures in 

the triage process, we ran three CART analyses with different combinations of variables: (1) 

only primary physiologic measures (GCS, SBP, respiratory rate, assisted ventilation, heart 

rate, shock index); (2) primary physiologic measures and current physiologic triage criteria 

(as used by EMS providers); and (3) primary physiologic measures and all current triage 

criteria. We also repeated these CART analyses using patients ≥ 65 years of age to assess 

potential changes in variable importance with an older patient group. We coupled 

information from the fractional polynomial models and the CART analysis to generate new 

physiologic triage criteria for older adults, including estimates for triage sensitivity, triage 

specificity, absolute number of patients over- and undertriaged, and receiver operating 

characteristic (ROC) values using the validation sample.

We used SAS (v. 9.2, SAS Institute, Cary, NC) for database management and descriptive 

statistics and Stata (v.12, StataCorp, College Station, TX) to assess and compare fractional 

polynomials.

Results

There were 44,890 injured older adults transported by participating EMS agencies during the 

study period with a matched hospital record available. Of these patients, 2,328 (5.2%) had 

ISS ≥ 16 and 1,189 (2.7%) died during their hospital stay. A total of 12,273 (27.3%) met 

field trauma activation triage criteria. Of the 2,328 older adults with serious injuries, 1,857 

(79.8%) met field triage criteria and 1,509 (65.4%) received care in level I or II trauma 

centers. Characteristics of the sample are listed in Table 1.

All 5 field physiologic measures (GCS score, SBP, respiratory rate, heart rate, and shock 

index) had significant nonlinear associations with ISS ≥ 16 in unadjusted models (p < 

0.001). In multivariable models adjusted for out-of-hospital covariates, 4 of the physiologic 

measures (GCS score, SBP, respiratory rate, and shock index) retained their nonlinear 

association with serious injury (p ≤ 0.001). Heart rate was not associated with ISS ≥ 16 in 

adjusted models (p = 0.48) and was excluded from further analysis. Each of the 4 remaining 

physiologic measures demonstrated effect modification by age (interaction: physiologic 

measure × age) in adjusted models (p < 0.05 for all). Analyses stratified by age group (55–

64 years, n = 11,592; 65–74 years, n = 8,448; 75–84 years, n = 12,588; and ≥85 years, n = 

12,262) demonstrated slightly different best-fit fractional polynomials for each physiologic 
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measure within each age strata. Figures 1–4 illustrate the adjusted predicted probability of 

ISS ≥ 16 using best-fit fractional polynomials for GCS, respiratory rate, SBP, and shock 

index, overall and within age strata. Adding covariates to multivariable models compared to 

unadjusted models had little effect on the best-fit fractional polynomial for each physiologic 

measure.

In Figure 1, we demonstrate the association between GCS score and serious injury. The 

steepest portion of the curve appears at higher GCS scores (9–15). There were only slight 

differences in plotted GCS curves predicting serious injury across age groups. In Figure 2, 

we show the J-shaped association between out-of-hospital respiratory rate and serious 

injury, which appeared greatest among patients 55–64 years of age. There was less change 

in predicted probability (flattening of the curve) among older age groups. Figure 3 illustrates 

the U-shaped association between SBP and serious injury. As with respiratory rate, patients 

55–64 years had the most pronounced changes in serious injury with low and high SBP 

values; the SBP curve flattened with increasing age. Shock index (Figure 4) demonstrated an 

increased probability of serious injury among patients with values greater than 1, although 

there was little relationship between shock index and serious injury among the oldest 

patients.

GCS score ranked highest in importance in the CART analysis, whether compared to only 

physiologic measures, current physiologic triage criteria, or all triage criteria (Table 2). 

Respiratory rate was second in variable importance among physiologic measures, though it 

was surpassed by the age triage criterion (>55 years of age) when compared against all 

triage criteria. Hemodynamic measures (SBP, shock index, and heart rate) ranked low in 

variable importance, with no clear benefit of shock index over SBP in identifying older 

adults with serious injuries. When restricted to adults 65 years of age and older, the findings 

were qualitatively similar, except that the age triage criterion surpassed GCS score for 

greatest importance and respiratory rate dropped in relative value.

Figure 5 illustrates estimates for the cumulative impact of revised physiologic triage criteria 

for older adults, compared to current triage practices. We derived the revised physiologic 

triage criteria and rank-order list from both the fractional polynomial models (physiologic 

cut-points) and the CART analysis (physiologic cut-points and relative importance of 

physiologic measures). The revised criteria were defined as follows: GCS score ≤ 14; 

respiratory rate < 10 or > 24 breaths per minute or need for assisted ventilation; SBP < 110 

or > 200 mmHg; and shock index > 1.0. The modified GCS score criterion produced the 

largest single increase in triage sensitivity, with a similar percentage decrease in specificity. 

Adding revised criteria for respiratory status, SBP, and shock index resulted in smaller gains 

in sensitivity. When simulating implementation of the new GCS, respiratory and SBP 

criteria, there was a cumulative increase in triage sensitivity from 78.6 to 86.3% (absolute 

difference 7.7%, 95% CI 6.1–9.6%) and decrease in the number of undertriaged patients in 

our sample from 195 to 125. These triage modifications reduced the specificity of the triage 

guidelines from 75.5 to 60.7% (absolute difference 14.8%, 95% CI 14.3–15.3%), increasing 

the number of patients without serious injuries targeted for transport to major trauma centers 

by 60% (from 4,139 to 6,639 in our sample).
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Discussion

In this study, we demonstrate that the physiologic criteria used in current national field 

triage guidelines are not ideal for identifying older adults with serious injury. Using multiple 

analytic methods to explore the predictive value of out-of-hospital physiologic measures, we 

illustrate the potential impact of modest revisions to the physiologic triage criteria in older 

adults. The suggested revisions would likely improve, but not eliminate undertriage among 

older adults, while increasing the overtriage of patients without serious injuries to major 

trauma centers.

Older adults with serious injuries are commonly missed by current field triage processes3–6 

and cared for in non-trauma hospitals.1,2 While explanations for undertriage are 

multifactorial, we focused on potential changes to the physiologic triage criteria to reduce 

undertriage. The 2011 revisions to the field triage guidelines draw attention to unique 

physiologic aspects of identifying older adults with serious injuries (e.g., systolic blood 

pressure < 110 mmHg in patients over 65 years of age),11 though out-of-hospital studies to 

support such cut-points are sparse. Previous studies on this topic are limited by the use of 

hospital-based physiologic data, single-center trauma registries, exclusion of certain types of 

patients (e.g., penetrating injury, traumatic brain injury), and use of mortality as the primary 

outcome.30–33 Each of these factors introduces bias and reduces the ability to extrapolate 

findings to the out-of-hospital setting. We undertook the current study to help fill this void 

and better inform the next revision of the national field triage guidelines.

The physiologic measure most predictive of serious injury was GCS score. We demonstrate 

that changing the GCS triage criterion from ≤13 (current value) to ≤14 would reduce 

undertriage with a similar increase in overtriage. The potential benefit of such a change 

among other age groups has been previously evaluated.34 While the GCS score is criticized 

as overly complicated, having poor interrater reliability, and confounded by intoxicants,35 it 

remains the most widely used out-of-hospital marker of mental status and brain function for 

injured patients in the United States. There is practical benefit in maximizing the value of 

familiar physiologic measures before attempting to integrate new metrics that require 

additional training and resources at the field level. Using GCS ≤ 14 would also simplify the 

GCS criterion to a dichotomous value of “normal” mentation (GCS = 15) versus “abnormal” 

(GCS ≤ 14) mentation. With all its imperfections, this potential modification to the GCS 

score cut-point may provide the single greatest improvement in triage sensitivity for older 

adults.

Respiratory status (including the need for assisted ventilation) was the next most important 

out-of-hospital physiologic triage criterion. Including need for assisted ventilation reflects 

actual field triage practices where EMS providers may not have time to count a specific 

respiratory rate in high-acuity patients36 and is consistent with the 2011 triage guidelines.11 

Although our results show respiratory status to be a strong predictor of serious injury, the 

reduction in undertriage with the proposed change was small, suggesting that many patients 

with abnormal respiratory status are already identified by an abnormal GCS score.
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Hemodynamic measures (SBP, heart rate, and shock index) were relatively poor predictors 

of serious injury among older adults, with changes to these measures offering little reduction 

in undertriage. While the cut-points we identified in SBP were similar to those proposed in 

other studies,31,33 the yield of such triage revisions appeared small. The lack of predictive 

value of SBP and heart rate among injured older adults has been previously demonstrated.30 

Although combining out-of-hospital heart rate with SBP (shock index) has been suggested 

to predict hospital resource use and mortality,37 we did not find similar results among older 

adults. Also, the age-stratified analysis of SBP suggested that predictive value decreases as 

patient age increases, possibly due to blunted hemodynamic responses to injury and 

increased use of certain medications (e.g., beta blockers). These findings suggest that age-

specific revisions to hemodynamic measures are unlikely to have substantive impact on the 

accuracy of field triage among older adults.

It is important to consider the potential implications of modifying the physiologic triage 

criteria, including overtriage and changes in EMS transport patterns to different hospitals. 

We have previously demonstrated that triage sensitivity and specificity are inversely related 

and do not change in linear fashion.34 While small increases in overtriage may be tolerated, 

large shifts in EMS transport patterns may have substantial consequences, including reduced 

trauma system efficiency, increased costs, less patient autonomy, and disruption in 

continuity of care. Age-specific physiologic criteria would also increase the complexity of 

applying the triage algorithm by EMS personnel in the time-constrained out-of-hospital 

environment. However, recognizing differences in the physiologic response to injury 

between age groups is an important educational aspect for training EMS personnel. 

“Inadequate training in managing injured elderly patients” has been cited by EMS personnel 

as the largest contributor to undertriage of older adults.5

We used a retrospective cohort study design for this project, which is subject to potential 

unmeasured confounding and bias. We also restricted the primary sample to patients who 

matched to a hospital record, which may have skewed the sample toward a higher-acuity 

population. Also, our estimates for changes in triage sensitivity and specificity with the 

revised physiologic criteria assume universal application of the criteria and that all patients 

meeting such criteria would be transported to major trauma centers. Selective application of 

the criteria or variation in transport destination for field trauma activations would reduce our 

estimates for sensitivity and trauma center volume.

We defined serious injury as ISS ≥ 16,10, 17 although this definition may miss some high-

risk older adults with lower ISS values who require major trauma care. There is no 

universally accepted definition of trauma center need for older adults. We were also unable 

to account for pre-injury physiologic status, baseline mentation, comorbidities and 

intoxicants, all of which may affect the predictive value of certain physiologic measures. 

Finally, our results require validation in prospective studies.

In summary, revising the out-of-hospital physiologic triage criteria (e.g., GCS score ≤ 14) 

for older adults may better identify patients with serious injuries. Such changes may reduce, 

though not eliminate, under-triage among older adults at the expense of increases in 
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overtriage and the volume of non-seriously injured patients targeted for transport to major 

trauma centers.
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Figure 1. 
Adjusted probability of serious injury by initial out-of-hospital Glasgow Coma Scale (GCS) 

score among injured older adults transported by EMS (n = 44,890).
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Figure 2. 
Adjusted probability of serious injury by initial out-of-hospital respiratory rate among 

injured older adults transported by EMS (n = 44,890).
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Figure 3. 
Adjusted probability of serious injury by initial out-of-hospital systolic blood pressure 

(SBP) among injured older adults transported by EMS (n = 44,890).
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Figure 4. 
Adjusted probability of serious injury by initial out-of-hospital shock index among injured 

older adults transported by EMS (n = 44,890).
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Figure 5. 
Estimates for cumulative changes in field triage sensitivity, specificity, under- and 

overtriage based on modification to the physiologic triage criteria for older adults using a 

validation sample (n = 17,804). The receiver operating characteristic values for each triage 

strategy are as follows: 0.77 (current triage criteria); 0.76 (adding GCS ≤ 14); 0.76 (adding 

assisted ventilation or respiratory rate < 10 or > 24 breaths/minute); 0.73 (adding SBP < 

110 or > 200 mmHg); and 0.73 (adding shock index > 1.0). The respiratory criterion 

includes the need for assisted ventilation (bag–valve–mask ventilation or intubation) and 

respiratory rate < 10 or > 24 breaths/minute.
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Table 1

Characteristics of injured older patients transported by EMS in 7 regions

Overall Seriously injured (ISS ≥ 16) Non-seriously injured (ISS < 16)

n 44,890 2,328 42,562

Demographics

 Median age in years (IQR) 77 (64–85) 71 (61–82) 77 (64–85)

 55–64 years 11, 592 (25.8%) 821 (35.3%) 10, 771 (25.3%)

 65–74 years 8, 448 (18.8%) 496 (21.3%) 7, 952 (18.7%)

 75–84 years 12, 588 (28.0%) 585 (25.1%) 12, 003 (28.2%)

 ≥85 years 12, 262 (27.3%) 426 (18.3%) 11, 836 (27.8%)

 Female (%) 28, 245 (63.4%) 1, 100 (47.6%) 27, 145 (64.2%)

Out-of-hospital physiology and procedures

 Median SBP in mmHg (IQR) 142 (128–161) 140 (120–161) 142 (128–161)

 Median GCS (IQR) 15 (15–15) 15 (13–15) 15 (15–15)

 Median respiratory rate in breaths per minute (IQR) 18 (16–20) 18 (16–20) 18 (16–20)

 Median heart rate in beats per minute (IQR) 83 (72–94) 84 (72–96) 83 (72–94)

 Triage criteria – any 12, 273 (27.3%) 1, 857 (79.8%) 10, 416 (24.5%)

 SBP < 90 mmHg 725 (1.7%) 95 (4.8%) 630 (1.6%)

 GCS ≤ 13 1, 920 (5.3%) 453 (26.2%) 1, 467 (4.3%)

 Respiratory rate <10 or >29 732 (1.8%) 147 (7.5%) 585 (1.5%)

 Any assisted ventilation 355 (0.8%) 184 (8.1%) 171 (0.4%)

 Intubation attempt 258 (0.6%) 152 (6.7%) 106 (0.3%)

Mechanism of injury

 Gunshot wound 57 (0.2%) 21 (1.3%) 36 (0.1%)

 Stabbing 139 (0.4%) 10 (0.6%) 129 (0.4%)

 Assault 420 (1.3%) 32 (1.9%) 388 (1.3%)

 Fall 22, 429 (71.4%) 896 (53.7%) 21, 533 (72.4%)

 Motor vehicle crash 5, 169 (16.5%) 495 (29.6%) 4, 674 (15.7%)

 Pedestrian vs. auto 595 (1.9%) 109 (6.5%) 486 (1.6%)

 Bicycle 221 (0.7%) 27 (1.6%) 194 (0.7%)

 Other 2, 395 (7.6%) 80 (4.8%) 2, 315 (7.8%)

Hospital measures

 Initial transport to level I/II 14, 072 (31.4%) 1, 509 (65.4%) 12, 563 (29.6%)

 Median Injury Severity Score (IQR) 1 (1–8) 20 (17–26) 1 (1–5)

 ISS ≥16 2, 328 (5.2%) 2, 328 (100%) 0 (0%)

 Non-orthopedic surgery 1, 992 (4.4%) 570 (24.5%) 1, 422 (3.3%)

 Orthopedic surgery 11, 281 (25.1%) 468 (20.1%) 10, 813 (25.4%)

 Median length of stay in days (IQR) 2 (0–5) 5 (2–11) 2 (0–5)

 In-hospital mortality 1, 189 (2.7%) 359 (15.4%) 830 (2.0%)

Descriptive statistics are calculated based on observed values, so the denominator may change slightly for certain variables due to missing data.
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