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BACKGROUND—Ideal triage uses simple criteria to identify severely injured patients. Glasgow
Coma Scale motor (GCSm) may be easier for field use and was considered for the National
Trauma Triage Protocol (NTTP). This study evaluated performance of the NTTP if GCSm is
substituted for the current GCS score < 13 criterion.

METHODS—Subjects in the National Trauma Data Bank undergoing scene transport were
included. Presence of NTTP physiologic (Step 1) and anatomic (Step 2) criteria was determined.
GCSm score < 5 was defined as a positive criterion. Trauma center need (TCN) was defined as
Injury Severity Score (ISS) > 15, intensive care unit admission, urgent operation, or emergency
department death. Test characteristics were calculated to predict TCN. Area under the curve was
compared between GCSm and GCS scores, individually and within the NTTP. Logistic regression
was used to determine the association of GCSm score <5 and GCS score < 13 with TCN after
adjusting for other triage criteria. Predicted versus actual TCN was compared.

RESULTS—There were 811,143 subjects. Sensitivity was lower (26.7% vs. 30.3%), specificity
was higher (95.1% vs. 93.1%), and accuracy was similar (66.1% vs. 66.3%) for GCSm score <5
compared with GCS score < 13. Incorporated into the NTTP Steps 1 + 2, GCSm score < 5 traded
sensitivity (60.4% vs. 62.1%) for specificity (67.1% vs. 65.7%) with similar accuracy (64.2% vs.
64.2%) to GCS score < 13. There was no difference in the area under the curve between GCSm
score < 5 and GCS score < 13 when incorporated into the NTTP Steps 1 + 2 (p = 0.10). GCSm
score < 5 had a stronger association with TCN (odds ratio, 3.37; 95% confidence interval, 3.27—
3.48; p<0.01) than GCS score < 13 (odds ratio, 3.03; 95% confidence interval, 2.94-3.13; p <
0.01). GCSm had a better fit of predicted versus actual TCN than GCS at the lower end of the
scales.

CONCLUSION—GCSm score < 5 increases specificity at the expense of sensitivity compared
with GCS score < 13. When applied within the NTTP, there is no difference in discrimination
between GCSm and GCS. GCSm score < 5 is more strongly associated with TCN and better
calibrated to predict TCN. Further study is warranted to explore replacing GCS score < 13 with
GCSm score <5 inthe NTTP.

Keywords
Prehospital; triage; Glasgow Coma Scale; motor; trauma

Field triage is one of the most important aspects of a trauma system, as prehospital providers
using limited data must decide whether an injured patient requires transport to a trauma
center for specialized care. Ideal triage uses simple criteria to identify severely injured
patients; however, operationalizing this concept remains challenging.

The American College of Surgeons’” Committee on Trauma (ACS COT) and the Centers for
Disease Control jointly developed the National Trauma Triage Protocol (NTTP), which is
based on the stepwise identification of four aspects of clinical presentation that should be
readily identifiable to prehospital providers at the scene of injury (Fig. 1).1 These include
physiologic (PHY) criteria, anatomic (ANA) criteria, mechanism of injury criteria, and
special considerations criteria, which are evaluated in a sequential fashion to identify
patients who should be transported to a trauma center.
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The Glasgow Coma Scale (GCS) has long been used to quantify head injury and has been
incorporated into a variety of trauma scoring systems and triage algorithms.1# The GCS
consists of the eye opening, verbal, and motor subscales, which are summed to give the total
GCS. However, the full GCS has several limitations in terms of complexity, interrater
reliability, and the inability to be calculated in some conditions.>—8 Previous work has
demonstrated that the GCS motor subscale (GCSm) performs similarly or better than GCS
as a predictor of severe head injury and mortality.9-12

In the context of trauma triage, GCSm may be easier for field use and was considered at the
last revision of the NTTP; however, evidence to institute a change was lacking.! The
simplicity and consistency of the GCSm may offer benefits over using the GCS if the
characteristics and predictive power of the GCSm are not worse than those of the GCS for
field triage to a trauma center.

The objective of this study was to evaluate the performance of the NTTP if GCSm score <5
was substituted for the current GCS score < 13 criterion. Comparisons of these criteria were
performed both as independent criteria and within the stepwise context of the NTTP as
would be applied in the field. The study hypothesis was that substitution of a GCSm
criterion for the current GCS criterion within the NTTP would result in similar triage
characteristics and predictive power for field triage.

PATIENTS AND METHODS

All subjects age 3 years or older!3 transported from the scene of injury during 2007 to 2008
were identified in the National Trauma Data Bank (NTDB). Subjects undergoing
interfacility transfer were excluded. Demographics, injury characteristics and severity,
prehospital and admission vital signs, DRG International Classification of Diseases—9th
Rev. diagnosis codes, intensive care unit (ICU) admission, emergency department (ED)
disposition, and hospital disposition were collected for each subject.

The primary outcome of trauma center need (TCN) was defined as a composite of Injury
Severity Score (ISS) > 15, ICU admission 24 hours or greater, need for urgent surgery
defined as ED disposition to the operating room, or death in the ED to identify patients who
would potentially benefit from trauma center care. The presence of PHY Step 1 criteria
(GCS score < 13, systolic blood pressure [SBP] < 90, respiratory rate [RR] < 10 or >29)
were determined using prehospital vital signs. The presence of ANA Step 2 criteria
(penetrating injury, flail chest, open skull fracture, =2 proximal long bone fractures, pelvic
fracture, crush injury, amputation, paralysis) were determined using DRG International
Classification of Diseases—9th Rev. diagnosis codes. Subjects were classified as to the
presence or absence of each of the 11 available Step 1 and Step 2 triage criteria from the
NTTP. To compare with the current GCS score < 13 criterion, a prehospital GCSm score <5
was defined as a positive triage criterion for transport to a trauma center.

To address missing data, multiple imputation was performed for prehospital SBP,
prehospital RR, prehospital GCS, prehospital GCSm, and ISS. Multiple imputation using a
fully conditional specification model based on available demographics, prehospital and
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admission physiology, and injury characteristics was performed using five imputation steps
to develop a complete data set. Data analysis was performed on the pooled data. Sensitivity
analysis was performed using complete cases to assess the success of the multiple
imputation procedure.

To compare accuracy of the current GCS triage criterion to the GCSm triage criterion,
standard diagnostic test characteristics including sensitivity, specificity, and accuracy were
calculated for GCS score < 13 and GCSm score < 5 to predict TCN both individually and
within the first two steps of the stepwise NTTP. Receiver operating characteristic (ROC)
curves were constructed for the GCS and GCSm triage criteria to predict TCN. The area
under the ROC curve (AUC) for GCS score < 13 and GCSm score < 5 were compared using
methodology described by Hanley and McNeil4 to compare discrimination performance for
each in predicting TCN. The sequential application of the PHYand ANA steps was analyzed
to replicate the way in which emergency medical service personnel would apply the
algorithm.

Two forward stepwise logistic regression models were then constructed to determine the
independent association of TCN with either GCS score < 13 or GCSm score < 5 after
adjusted for the presence or absence of the other triage criteria in the first two steps of the
NTTP. A p < 0.2 for the association of a covariate with TCN was used for entry into the
models. The adjusted odds ratios (ORs) for GCS and GCSm were compared for the strength
of their association with TCN. These models were also used to generate the predicted
probability of TCN for each subject. This predicted probability of TCN was then plotted
against the actual proportion of subjects meeting the definition of TCN within each discrete
GCS (3-15) or GCSm (1-6) category to graphically assess the calibration of each triage
criterion. A straight diagonal line represents perfect calibration. Akaike’s information
criterion was also assessed to compare goodness-of-fit for each model. Linear regression
was performed with residual plots and calculation of r2 to determine the extent of the linear
relationship between predicted versus actual TCN in GCS and GCSm.

Data analysis was conducted using SPSS version 19 (IBM, Chicago, IL). Continuous data
are presented as median (interquartile range) or mean (SD). For univariate analyses, x2 tests
were used to compare categorical variables and Mann-Whitney U-tests to compare
continuous variables. A p < 0.05 was considered significant.

RESULTS

There were 811,143 subjects included in the study. Table 1 illustrates the characteristics and
triage criteria for the study population. Overall, prehospital vital signs were present in 63%
of the subjects. Prehospital GCS was present in 59% and prehospital GCSm was present in
58% of the subjects.

Using a triage criterion of GCSm score < 5 resulted in increased specificity and reduced
sensitivity compared with the current criterion of GCS score < 13; however, overall
accuracy was similar for both criteria (Table 2). When comparing individual criteria, the
AUC for the GCSm criteria was statistically lower than for the current GCS criteria (0.609
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vs. 0.617, p < 0.01). When assessing the first two steps of the NTTP as would be applied in
the field for triage, incorporating GCSm score < 5 resulted in a similar trade-off of
sensitivity for specificity; however, overall accuracy for the first two steps of the NTTP was
identical whether using GCSm or the current GCS criterion. There was no difference in
AUC between GCSm and GCS when assessed within the first two steps of the NTTP (0.637
vs. 0.639 p=0.10).

Stepwise logistic regression demonstrated that GCSm score < 5 had a stronger association
with TCN (OR, 3.37; 95% confidence interval, [Cl], 3.27-3.48; p < 0.01) than GCS score <
13 (OR, 3.03; 95% ClI, 2.94-3.13; p < 0.01) after adjusting for the presence of other triage
criteria (Tables 3 and 4). When graphically assessing the calibration of these models, GCSm
demonstrated a more linear plot of predicted TCN versus actual TCN than GCS over the
discrete categories of each, particularly at the lower end of the scales (Fig. 2). The Akaike’s
information criterion was lower (better goodness-of-fit) for the model using GCSm
compared with GCS (1,301.4 vs. 1,497.2). Linear regression revealed a higher correlation of
predicted and actual TCN in GCSm (r2 = 0.964) than in GCS (r2 = 0.882). Residual plots
demonstrated less deviation from the regression line in GCSm than in GCS (Fig. 3). This
indicates that GCSm has better calibration for predicting TCN, with GCS categories less
than 9 poorly calibrated.

When examining the effect of changing from the GCS score < 13 criterion to the GCSm
score < 5 criterion within the first two steps of the NTTP based on TCN, an additional 1.1%
of the subjects would have been undertriaged, while 1.7% of overtriage would have been
prevented. Furthermore, changing to GCSm would have captured an additional 0.2% of the
subjects who would have been undertriaged by GCS and would overtriage only 0.4% of the
subjects. Thus, when considering the net effect on overtriage and undertriage rates if GCSm
is used instead of GCS, a net benefit of 0.4% is seen by using GCSm over GCS [(prevented
overtriage 1.7% + prevented undertriage 0.2%) j (overtriage 0.4% + undertriage 1.1%) = net
benefit 0.4%]. Furthermore, 0.5% of subjects that would have been undertriaged by using
GCSm instead of GCS would have been captured by other elements in NTTP resulting in the
appropriate triage decision regardless. Sensitivity analysis using complete cases only (n =
509,194) demonstrated that subjects with missing prehospital GCS or GCSm score had
similar admission GCS score (mean 14.2 vs. 13.7), admission GCSm score (mean, 5.7 vs.
5.5), and age (median, 38 vs. 39). ISS, TCN, and mortality were lower among those with
missing prehospital GCS or GCSm score (median, 5 vs. 9, 33% vs. 42%, 2.8 vs. 5.2%,
respectively). After imputation, original and pooled means were similar for prehospital SBP
(131.1 vs. 130.8), prehospital RR (18.7 vs. 18.7), prehospital GCS score (13.7 vs. 13.6),
prehospital GCSm score (5.6 vs. 5.6), and ISS (10.0 vs. 10.1).

When complete cases were compared with the imputation data set, sensitivity, specificity,
and overall accuracy for GCSm score <5 and GCS score < 13 were identical. AUCs
between GCSm and GCS as individual criterion were also identical. When assessing the first
two steps of the NTTP using GCSm score < 5 or GCS score < 13, sensitivity was slightly
lower (55.4%, 57.5%), specificity was higher (74.6%, 72.9%), and accuracy was slightly
higher (66.3%, 66.2%) in the complete cases, although the relationship between GCSm and
GCS was the same. There was also no difference in the AUC between the first two steps of
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the NTTP using GCSm score <5 or GCS score < 13 (0.650 vs. 0.652, p = 0.08). Regression
models of GCSm score <5 and GCS score < 13 adjusted for other triage criteria
demonstrated slightly higher ORs for TCN (OR, 4.87; 95% Cl, 4.70-4.97; p < 0.01; and OR,
4.84; 95% Cl, 4.40-4.57; p < 0.01) in the complete cases; however, the same relationship
between GCSm and GCS was present.

Since missing GCS and GCSm data were likely less injured patients based on lower ISS,
TCN, and mortality, a best case sensitivity analysis was performed, imputing the median
values for prehospital vital signs, resulting in subjects with missing data not meeting any
PHY criteria. This analysis similarly demonstrated no significant difference in accuracy or
AUC between the NTTP with GCSm or GCS incorporated in the first two steps. Regression
model results were similar to those seen in the complete case analysis.

DISCUSSION

The goal of field triage is to get the right patient to the right hospital at the right time.
Prospectively identifying patients that would benefit from trauma care is essential to the
success of trauma systems. However, this remains an ongoing challenge as prehospital
providers have limited data to make this decision.1> Moreover, this decision has been clearly
shown to have implications in patient outcomes.16:17 The NTTP was structured into a
stepwise approach to evaluate patient and injury characteristics available in the field. This
triage scheme is regularly reviewed by the National Expert Panel on Field Triage and
updated based on available evidence.!

The specific criteria in this algorithm have evolved over time, and the last revision of the
NTTP in 2011 considered the addition of the GCSm as an alternative to the GCS. The
authors cited evidence that GCSm predicts lifesaving prehospital interventions;18:19
however, it was felt that there was limited confirmatory evidence in the context of field
triage, and the long-standing familiarity among prehospital providers with GCS led to no
change in the criterion.

The rationale for using GCSm over GCS is that the GCSm overcomes many limitations of
the full GCS while retaining similar or superior predictive power. Notably, the GCS cannot
be assessed in certain circumstances. Intubated patients cannot undergo assessment of the
verbal subscale, and some have attempted to predict verbal subscales in these patients.” In
addition, the GCS does not accurately assess consciousness or predict outcome in patients
who are intoxicated, have undergone pharmacologic sedation, or have facial injuries that
alter ability to obtain eye opening or verbal subscales.>8:10.20 There has been significant
variation in the way these situations are handled between centers, preventing accurate
comparisons among studies and patients.21:22

The GCS is a complex scale that takes more than a few seconds to assess.® The three
subscales each have a different number of possible responses, which increases the difficulty
for providers to memorize for rapid assessment in the field. Some authors have shown error
rates up to 20% in GCS assessments, even among clinicians who underwent formal
training.23 Furthermore, several studies have demonstrated poor interrater reliability of the
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GCS in both prehospital and in-hospital settings.24-26 Finally, various combinations of the
subscales that sum to the same total GCS have markedly different outcomes.10:27

In light of these limitations, several authors have suggested the use of GCSm. Meredith et
al.1! evaluated the predictive value of a trauma score < 12 compared with GCSm score < 5.
The authors found that the highest discriminatory power was seen using GCSm score < 5 for
risk of mortality; however, the authors did not evaluate the full GCS. Healey et al.10
examined the relationship between GCS and GCSm with survival in the NTDB from 1994
to 2001. Using regression and fractional polynomial analyses, they demonstrated in more
than 200,000 patients that the GCSm was linearly related to mortality, contained almost all
the predictive ability of the GCS, and was better calibrated to predict mortality. The authors
concluded that the superior properties of the GCSm warrant its use over the GCS for
mortality prediction.

Others have investigated the role of GCSm to predict traumatic brain injury (TBI). Ross et
al.12 found that a prehospital GCSm score < 5 had a similar sensitivity and specificity as
GCS score < 13 to predict a head Abbreviated Injury Scale (AIS) score > 3. The authors also
noted that GCSm and GCS had similar performance for identifying patients undergoing
craniotomy. They concluded that the simplicity of GCSm should be favored over GCS for
field triage. Gill et al.5 reported that the admission GCSm AUC was only 1.3% to 4.5% less
than the GCS AUC when predicting intubation, neurosurgical intervention, TBI, or
mortality, and GCSm was the best predictor among the GCS subscales. Caterino and
Raubenolt?® compared the simplified motor score, a three-point scale based on prehospital
GCSm, with GCS to predict mortality, TBI, neurosurgical intervention, and intubation in
more than 50,000 patients. The authors demonstrated similar sensitivity, specificity, and
AUC for all outcomes between the motor score and GCS.

In a prospective study, Al-Salamah?? evaluated admission GCS and GCS subscales in 795
blunt trauma patients. It was found that only GCSm had a similar predictive ability as GCS
for mortality, and both significantly predicted ICU admission. The authors concluded that
admission GCSm was valid for in-hospital triage of blunt trauma patients.

Although these previous studies illustrate the promise of the GCSm, they are variously
limited by lack of direct comparison between GCSm and GCS, use of in-hospital GCSm and
GCS, or only considering narrow outcomes of mortality or TBI. No study to date has
directly compared prehospital GCSm and GCS in the context of a field triage algorithm such
asthe NTTP.

The current study demonstrates that when considering TCN, GCSm score < 5 increases
specificity at the expense of sensitivity when compared with GCS score < 13. The trade-off
of sensitivity for specificity will likely benefit the overall NTTP because the physiologic and
anatomic criteria typically have lower sensitivity and higher specificity, while mechanism of
injury and special consideration criteria have higher sensitivity in the algorithm.30 Overall
accuracy is similar, and although the AUC is statistically lower, the difference of 0.8% is of
questionable clinical significance and similar to previous work.
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More importantly, this is the first study to evaluate GCSm and GCS in the context of the
NTTP as would be applied during field triage. These data illustrate a similar trade-off of
sensitivity for specificity, but identical accuracy and no difference in AUC when comparing
the first two steps of the NTTP using GCSm score <5 or GCS score < 13. This suggests that
once incorporated into the stepwise NTTP, the first two steps of the algorithm have the same
predictive power to determine TCN, whether GCSm score <5 or GCS score < 13 is used.
Furthermore, GCSm score < 5 had stronger association with the odds of TCN, and the lower
95% confidence bound for GCSm score < 5 does not cross the upper 95% confidence bound
for GCS score < 13, suggesting a significant difference in the association with TCN between
the two criteria. The GCSm is better calibrated to predict TCN over the scales when
compared with GCS, which has poor calibration when less than a score of 9.

Finally, a potential net benefit in overall triage of 0.4% was seen by substituting GCSm for
GCS in the NTTP. This, however, assumes equal benefit and harm between overtriage and
undertriage, which may not hold true. Despite this, the increase in undertriage using GCSm
in the first two steps of the NTTP may not actually result in an increase in overall
undertriage given the stepwise nature of the protocol. For instance, as noted earlier, 0.5% of
the subjects that would have been undertriaged by using GCSm instead of GCS would be
captured by other elements in the first two steps of the NTTP resulting in the appropriate
triage decision regardless. This reduces the actual net undertriage rate from 0.9% (net
undertriage for GCSm = undertriage 1.1% j prevented undertriage 0.2% = 0.9%) to 0.4%.

In addition, the physiologic and anatomic criteria representing the first two steps of the
NTTP have been shown to be highly specific, while the mechanism of injury criteria and
special considerations representing Steps 3 and 4 are more sensitive and necessary to
prevent undertriage in the overall NTTP.30 It is very likely that the remaining patients that
would be undertriaged by using GCSm instead of GCS in the NTTP would be captured by
the remaining Step 3 or 4 criteria, resulting in no actual increase in undertriage. However,
we were unable to assess Step 3 or 4 criteria in the NTDB, and this requires further study to
confirm.

This study has several limitations. First are those inherent to a retrospective design. Second
are those outlined by ACS COT for the use of the NTDB.3! Despite a large national sample,
there are limited variables for analysis. This limited our ability to directly evaluate
mechanism of injury or special consideration criteria. Furthermore, data are restricted to
centers that submit to the NTDB and are skewed toward trauma centers, introducing
potential selection bias. A substantial amount of prehospital physiologic data was missing;
however, multiple imputation was used to mitigate this limitation. We felt that it was
important to use prehospital vital signs rather than admission vital signs because we were
interested in field triage. Furthermore, imputation did not skew the physiologic data and has
been shown effective for physiologic data in the NTDB,32 and our sensitivity analyses
demonstrate similar results, which engenders confidence in the results presented here. The
outcome of TCN was a composite outcome we defined and has been published
elsewhere;30:33 however, a consistent outcome measure for identifying patients that need
trauma center care is lacking.34 Finally, there are situations in which even the GCSm cannot
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be assessed, such as pharmacologic or traumatic paralysis; however these patients will meet
other NTTP criteria and thus should not hinder appropriate triage.

In conclusion, this represents the first study to compare triage performance using GCSm
score < 5 or the current GCS score < 13 criterion within the NTTP. GCSm score <5
increases specificity at the expense of sensitivity compared with GCS score < 13. When
applied within the NTTP, there is no difference in discrimination between GCSm and GCS.
GCSm score < 5 is more strongly associated with TCN and better calibrated to predict TCN.
Because of the similar predictive power and less complex use for field triage, further study
is warranted to explore replacing the current GCS score < 13 criterion with GCSm score <5
in the NTTP.
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ACS COT and Centers for Disease Control NTTP, 2011. Reproduced from Sasser et al.1

Adaptations are themselves works protected by copyright. So in order to publish this
adaptation, authorization must be obtained both from the owner of the copyright in the
original work and from the owner of copyright in the translation or adaptation.
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Figure 2.
Predicted TCN plotted versus actual TCN through the range of scores for GCS (3-15) and

GCSm (1-6). The dotted diagonal line represents perfect calibration. The more linear line of
the GCSm model indicates calibration better than that of the GCS model through the range
of scores to predict TCN, particularly at the lower end of the scales.
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Residual
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Figure3.
Residual plot over the range of scores for GCS (3-15) and GCSm (1-6) versus actual TCN.

The y-axis displays the residuals or deviation from the regression line in linear regression.
The dotted line at zero represents perfect linear relationship in linear regression. GCSm
demonstrates lower residuals and higher r2 compared with GCS, indicating a more linear
relationship between predicted and actual TCN in GCSm.
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Study Population Characteristics

N

Age,y

Sex, male, %

Prehospital time, min

1SS

Trauma center, Level 1 or I, %
Survival, %

TCN, %

Step 1 physiologic triage criteria
GCSscore <13, %

GCSm score <5, %

SBP < 90, %

RR <10 or >29, %

Any PHY criterion, %

Any PHY new criterion, %"
Step 2 anatomic triage criteria
Penetrating injury, %

Flail chest, %

Open skull fracture, %

22 long bone fractures, %
Pelvic fracture, %

Crush injury, %

Amputation, %

Paralysis, %

ANA criterion, %

Any PHYor ANA criterion, %

Any PHY new or ANA criterion, %"

811,143
39 (23-57)
66.1
42 (31-55)
9 (4-13)
74.3
95.7
38.7

16.8
14.2
5.2
6.3
23.2
20.6

11.6
0.4
<0.1
13
6.3
0.5
0.2
0.4
19.9
46.5
44.9

*
Physiologic criteria using GCSm score < 5.
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TABLE 2
Triage Characteristics of GCS Score < 13 and GCSm Score <5

Sensitivity, %  Specificity, %  Accuracy, % ROC AUC

GCSm score <5 26.7 95.1 66.1 0.609
GCS score <13 30.3 93.1 66.3 0.617
NTTP Step 1 and 2 using GCSm score <5 60.4 67.1 64.2 0.637
NTTP Step 1 and 2 using GCS score < 13 62.1 65.7 64.2 0.639
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Stepwise Logistic Regression Model of Step 1 and 2 NTTP Triage Criteria Using GCSm Score <5

TABLE 3

Step Criterion OR 95% CI p

1 GCSm score <5 3.37 3.27-3.48 <0.01
2 RR <10 or >29 1.68 1.64-1.72 <0.01
3 Pelvic fracture 2.35 2.30-2.39 <0.01
4 Penetrating injury 1.80 1.77-1.83 <0.01
5 SBP <90 1.76 1.71-1.81 <0.01
6 Paralysis 88.54 66.13-118.54 <0.01
7 Flail chest 37.60 31.16-45.37 <0.01
8 >2 proximal long bone fractures 2.03 1.95-2.12 <0.01
9 Amputation 1439  12.04-17.21 <0.01
10 Crush injury 2.26 2.11-2.42 <0.01
11 Open skull fracture 6.25 2.34-16.70 <0.01
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Stepwise Logistic Regression Model of Step 1 and 2 NTTP Triage Criteria Using GCS Score < 13

TABLE 4

Step Criterion OR 95% CI p

1 GCSscore<13 3.03 2.94-3.13 <0.01
2 RR <10 or >29 1.73 1.69-1.77 <0.01
3 Pelvic fracture 2.36 2.31-2.40 <0.01
4 Penetrating injury 1.82 1.79-1.84 <0.01
5 SBP <90 1.78 1.73-1.83 <0.01
6 Paralysis 90.62 67.70-121.31 <0.01
7 Flail chest 37.86 31.37-4571 <0.01
8 >2 proximal long bone fractures 2.05 1.96-2.14 <0.01
9 Amputation 1453  12.16-17.35 <0.01
10 Crush injury 2.29 2.14-2.45 <0.01
11 Open skull fracture 6.12 2.27-16.52 <0.01
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