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RESEARCH

       BACKGROUND 
 The ACS Committee on Trauma’s “Resources for Optimal 
Care of the Injured Patient” ( ACS, 2014 ) includes evaluation 
of the rate of nontrauma service (NTS) admissions among 
the required performance improvement and patient safety 
(PIPS) measures. Trauma services (TSs) are defined as sur-
gical services including General, Orthopedic, and Neuro-
surgery, and if the rate of admission to NTSs exceeds 10%, 
trauma programs must be “subjected to individual case re-
view.” The optimal resource document allows exclusion 
of those who have had consultation by trauma or other 
surgical service, have same height falls (ground level), or 
mechanisms including drowning, poisoning, and hanging 
or an Injury Severity score (ISS) of less than 9 ( ACS, 2014 ), 
but for practical purposes, some level of review is neces-
sary to determine whether these criteria have been met. 

 The rationale for this metric as a measure of trauma 
center quality is to ensure the active involvement of sur-
geons in the evaluation and care of trauma patients. Be-
cause trauma patients older than 75 years are increasing 
and the most frequent mechanism of injury reported to 
the National Trauma Data Bank (NTDB) is falls with ISS 
of 1–8 ( ACS, 2016 ), this metric and its evaluation by PIPS 
programs have become even more relevant. 

 Despite data demonstrating an increase in minimally 
injured elderly trauma patients ( Kozar et al., 2015 ), infor-
mation regarding admission service and/or outcomes by 
service is generally lacking. In addition to demographic 
changes, trauma centers are increasingly staffed by full-
time TSs that admit a significant proportion of all trauma 
patients ( Bugaev, Arabian, & Rabinovici, 2013 ) as op-
posed to the specialty services, Orthopedics and Neuro-
surgery. These data indicate that admission patterns for 
single system injury have changed in the direction of TS 
admission. Additional studies have described the use of 
geriatric fracture and fragility services that ( Kozar et al., 
2015 ;  Prestmo et al., 2015 ) may or may not involve sub-
stantial input from surgical services. 

 Given the considerations noted previously, it is 
not surprising that many trauma centers have NTS ad-
mission rates exceeding 10% and PIPS programs expend 
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considerable time and energy to review process and out-
come of care for these patients. We sought to determine 
whether an objective scoring system might improve our 
ability to assess appropriateness of admission to NTS and 
whether admission to those services was associated with 
any adverse outcome compared with TS admission.   

 METHODS 
 In accordance with institutional and health system guide-
lines, IRB approval for this study was obtained. This pro-
ject was carried out in a community Level II trauma center 
utilizing a core group of 6 trauma surgeons staffing full-
time TS. Orthopedic and Neurosurgery do not routinely 
admit patients in our hospital; single-system injuries were 
admitted either to the TS or to the hospitalist medical ser-
vice. Our trauma center previously utilized an administra-
tive data set to identify all trauma patient admissions re-
gardless of admitting service, and those admitted to NTS 
were flagged for review by the trauma medical director 
(TMD) and performance improvement coordinator (PIC). 

 In accordance with the Optimal Resource guide ( ACS, 
2014 ), we tracked specific metrics regarding surgical ser-
vice consultation and then evaluated appropriateness of 
NTS admission on a case-by-case basis. These evaluations 
occurred on a weekly basis, tended to be time consum-
ing, and in our view were somewhat arbitrary. In pro-
viding feedback to colleagues who were responsible for 
triage and admission service determination, we could not 
provide consistent objective criteria that could be used 
before the fact in determining the need for TS admission. 

 As a response to these concerns, we developed a tool 
( Table 1   ) to objectify the evaluation of NTS admissions 
that incorporated two of the metrics identified in the Op-
timal Resource guide (same height falls, ISS of  ≤ 9) but 
expanded beyond that by adding variables we felt re-
flected acuity/severity of injury and potential need for 
TS admissions. By definition, these criteria are somewhat 

arbitrary and reflect the overall philosophy of our trauma 
program. For example, the decision to include intensive 
care unit admission and surgical procedure as criteria 
reflects our belief that such patients have potentially 
higher potential for complications and problems related 
to their injury at any level of preexisting disease. Con-
versely, we felt that age and comorbidities ( > 65, 3 or 
more major comorbidities) might be common in patients 
whose severity of injury was a less significant problem 
than their preexisting medical conditions. We felt that 
patients with low ISS, advanced age, and comorbidity 
who did not require operation or admission to the in-
tensive care unit might be better served by admission to 
an NTS. We intentionally excluded isolated hip fractures 
from ground-level falls because these have traditionally 
been admitted to our medical service. Hip fractures from 
other mechanisms and all fractures of the femur in the 
elderly were included. The trauma program Performance 
Improvement Coordinator (PIC)   was able to employ the 
tool independently to rate appropriateness of admission 
and determine an adjusted NTS admission rate. The PIC 
determinations were “over-read” by the Trauma Medical 
Director (TMD)   on a monthly basis.  

 The evaluation score provides a maximum of 7 points; 
all patients with 7 points were considered as definitely 
appropriate for NTS admission. Patients with 4 or 5 points 
were subject to review and determination; patients with 
fewer than 4 points were considered inappropriate for 
NTS admission. 

 The tool was implemented and the rate of NTS admis-
sions as well as the outcomes for NTS versus surgical 
service admissions was tracked concurrently. In addition, 
we measured outcomes (mortality and major complica-
tions), length of stay, and disposition differences between 
trauma and NTS admissions to determine whether there 
were differences based upon admitting service.   

 RESULTS 
 The peak unadjusted rate for NTS admissions in our 
trauma center was 28% in December of 2014. The eval-
uation scoring system was implemented in January of 
2015 and adjusted NTS admissions fell to 4% by No-
vember of 2015 ( Figure 1 ). Episodic increase in NTS 
admissions above the 10% threshold was observed in 
fluctuating time periods, was not consistently sustained, 
and returned to subthreshold levels within 2 months. 
There were no significant differences in outcome in-
cluding mortality and major complications or resource 
utilization for TS versus NTS admissions; these results 
are displayed in  Table 2 .     

 DISCUSSION 
 The discussion of TS versus NTS admission should begin 
with clear understanding of whom or what constitutes 

 TABLE 1       Tool for the Evaluation of Nontrauma 
Service Admissions      

Algorithm/Criteria Points 

Age  > 65 years 1 

3 or more comorbidities 1 

ISS  <  10 1 

MOI GLF 1 

No ICU admission 1 

No need for surgical intervention 1 

No blood products 1 

    Note . MOI GLF  =  mechanism of injury, ground level fall; ICU  =  

intensive care unit; ISS  =  Injury Severity score.   
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a trauma patient. These definitions have changed over 
time but are now standardized for the purposes of ACS 
trauma center verification. Patients meeting the NTDB in-
clusion criteria who are admitted to the trauma center 
are defined as trauma patients. Exclusions are isolated 
hip fracture from same surface fall, drowning, hanging, 
and poisoning. Patients with minor mechanism and sin-
gle system injury with low severity will meet inclusion 
criteria if admitted to the hospital. This includes many 
patients who would be discharged and therefore not 
counted were it not for the contribution of comorbidi-
ties, frailty, and functional dependence all of which are 

independent predictors of poor outcome ( Joseph et al., 
2016 ;  Kozar et al., 2015 ). 

 Given these considerations, the evaluation of NTS ad-
mission rates presupposes that admission to NTS may be 
associated with process or outcomes that are less desir-
able than would be achieved following TS admission. A 
theoretic basis for this assumption relates to potential for 
delay in diagnosis or treatment of injuries and/or failure 
to recognize injury-specific complications. For patients 
whose reason for admission is a major injury mechanism, 
a significant single system injury, or multiple injuries, 
the assumption seems valid. For patients in whom the 

 Figure 1.   Nontrauma service admission rates. NTS  =  nontrauma service. 

 TABLE 2      Outcomes for Trauma Versus Nontrauma Service Admissions  

Admission Type 

Variables Trauma NTS N  p  

Mortality 2.1% 1.2% 2,862 .4002 a  

Complications 6.1% 5.5% 2,859 .668 b  

LOS (days) 5.1 6.2 2,861  < .0001 c  

    Note . LOS  =  length of stay; NTS  =  nontrauma service.    

 a Fisher exact test.    

 b  χ  2  test.    

 c Nonparametric Wilcoxon test.   
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principal reason for admission is evaluation and manage-
ment of decompensated comorbidities, or complications 
related to frailty, these assumptions may not be valid. 

 We are aware of a single previous study that reported 
an algorithm or tool intended to discriminate between 
appropriate medical versus surgical admitting services for 
trauma patients ( Salottolo et al., 2009 ). In this retrospec-
tive study, patients who met algorithmic criteria for NTS 
admission were identified both before and after such a 
service existed. The “before” group was admitted to a TS, 
subspecialist service, or medical service; the after group 
primarily to a hospitalist service (“TMED”). No differences 
in any outcomes were identified though there was a slight 
trend toward a reduction in aggregate complications for 
patients in the second time period admitted to the NTS. 

 Our data show that there are no significant differences 
between mortality in patients admitted to TS versus NTS 
though there is a slight trend toward increased mortality 
in the TS group. We compared a group preselected by our 
own criteria as having lower injury burden but higher age 
and comorbidity burden (NTS) with  all  patients admitted 
to the TS, so there may be inherent differences in these 
populations related to injury severity or mechanism of in-
jury (penetrating vs. blunt). Nonetheless, our “burden of 
proof” with respect to NTS admissions requires that we 
demonstrate that outcomes are no worse for patients ad-
mitted to NTS. We did observe differences in length of stay 
(LOS)   that are significant and again may reflect inherent, 
uncontrolled differences between the two groups versus 
differences in the process of care on TS versus NTS. We are 
currently attempting to identify whether such differences 
exist by analyzing specific process measures between 
these services such as numbers of consultants called, test 
ordering, and utilization of rehabilitative services. 

 Our scoring system allows us to provide some of the 
same discrimination between admission groups as was re-
ported in the study by  Salottolo et al. (2009) . In addition, the 
use of concurrent and registry-based retrospective review 
allows us to measure outcomes between the two groups 
as required by the Optimal Resource guide. However, it 
does have weaknesses. Although a score of 7 seems to be 
a good predictor of appropriate NTS admission, the system 
does not allow discrimination of which variables are most 
predictive of the need for TS admission. An analysis using 
multiple logistic regression is currently under way in an 
effort to address this question. The methodology of our 
scoring system excludes isolated hip fracture from ground-
level falls essentially assigning these as “appropriate” NTS 
admissions when there might be some (intensive care unit, 
blood products) who would have benefited from surgical 
admission with medical consultation. 

 Despite these limitations, the NTS score may provide 
trauma programs an opportunity to establish baseline 

objective criteria (with or without modification) that will 
facilitate discussions with other providers and allow for 
more efficient evaluation of NTS admission rates. It is rea-
sonable to assume that there will be some anticipated re-
duction in the rate of NTS admissions with implementation 
of this tool as was shown by  Salottolo et al. (2009) , but 
with the changing demographics of trauma care, it seems 
likely that NTS admission rates will continue to meet or 
exceed the 10% threshold in many trauma centers.      
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   KEY POINTS  

•   The changing demographics of trauma care will require 

trauma performance coordinators and program directors 

in ACS-verifi ed trauma centers to evaluate large number of 

patients who are admitted to nontrauma services (NTS) in 

order to establish that care is appropriate.  

•   As an alternative to case-based reviews for all such patients, 

a scoring system or algorithm was developed that defi ned a 

group of patients considered as reasonable or appropriate 

for admission to NTS.  

•   Validity of the scoring system in defi ning appropriateness of 

NTSD admission was tested by comparing outcomes for the 

two patient populations. Mortality and complication rates 

did not differ though length of stay was shorter for the TS 

group.   
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