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a b s t r a c t

Introduction: We hypothesized that trauma providers are reticent to consider palliative measures in
acute trauma care.
Methods: An electronic survey based on four patient scenarios with identical vital signs and serious blunt
injuries, but differing ages and frailty scores was sent to WTA and EAST members.
Results: 509 (24%) providers completed the survey. Providers supported early transition to comfort care
in 85% old-frail, 53% old-fit, 77% young-frail, and 30% young-fit patients. Providers were more likely to
transition frail vs. fit patients with (OR ¼ 4.8 [3.8e6.3], p < 0.001) or without (OR ¼ 16.7 [12.5e25.0],
p < 0.001) an advanced directive (AD) and more likely to transition old vs. young patients with (OR ¼ 2.0
[1.6e2.6], p < 0.001) or without (OR ¼ 4.2 [2.8e5.0], p < 0.001) an AD.
Conclusions: In specific clinical situations, there was wide acceptance among trauma providers for the
early institution of palliative measures. Provider decision-making was primarily based on patient frailty
and age. ADs were helpful for fit or young patients. Provider demographics did not impact decision-
making.

© 2020 Elsevier Inc. All rights reserved.
Introduction

The underlying ethos of acute trauma management errs on the
side of aggressive, life-saving care. Trauma patients often arrive in
extremis, mandating rapid decision-making and immediate, inva-
sive treatment measures. These situations may offer little oppor-
tunity for discussion, clarification, or questions regarding goals of
care. Further complicating matters, trauma patients are frequently
unconscious, de-identified, and unaccompanied by an advance
directive (AD) or next of kin decision-maker.1

Conversely, the principles of palliative and end-of-life care
include symptom control and management of the psychological,
social, and spiritual issues that may arise in patients with condi-
tions that are chronic, fatal, or unresponsive to curative treatment.
Several groups have described the process of transitioning estab-
lished trauma patients to comfort or palliative care approaches in
the intensive care unit (ICU) setting.2e4 This approach can be
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challenging to integrate into contemporary acute trauma treatment
algorithms, most of which are built to provide rapid, curative care
to unstable patients, with less regard for intrusiveness and resource
consumption. For these reasons, the role of palliative care early in
acute trauma management remains poorly defined and is often
only considered after all other options have failed.5 There is a
paucity of literature concerning thewillingness of trauma providers
to consider this process in more acute settings, such as the emer-
gency department (ED).

The objective of this study was to investigate the clinical cir-
cumstances and trauma provider characteristics associated with a
willingness to consider palliative care measures in the early man-
agement of acute trauma. We hypothesized that most trauma
providers are reticent to consider palliative measures early in acute
trauma care, and that both patient and provider characteristics
drive decisions about early transitions to comfort care.
Materials and methods

An IRB-approved electronic survey (QuestionPro Inc., San
Francisco, CA, USA) was distributed to all current members of the

mailto:cjwaller@gundersenhealth.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjsurg.2020.10.002&domain=pdf
www.sciencedirect.com/science/journal/00029610
www.americanjournalofsurgery.com
https://doi.org/10.1016/j.amjsurg.2020.10.002
https://doi.org/10.1016/j.amjsurg.2020.10.002
https://doi.org/10.1016/j.amjsurg.2020.10.002


B.M. Esquibel, C.J. Waller, A.J. Borgert et al. The American Journal of Surgery 220 (2020) 1456e1461
Western Trauma Association (WTA) and the Eastern Association for
the Surgery of Trauma (EAST) in October 2018 with permission of
each association’s multicenter research chairperson or committee.
The combined membership of these two societies was estimated to
be 2125 members. The survey was voluntary and anonymous. Re-
spondents were given the option to separately include their contact
information to be used in a random drawing as an incentive for
completing the survey ($250.00 gift card).

The survey consisted of two parts. The first posed several
questions regarding respondent background and demographics.
The second part provided four patient scenarios with correspond-
ing questions (Fig. 1). Each patient scenario involved a trauma pa-
tient who had sustained serious blunt traumatic injuries with an
Injury Severity Score ¼ 29. Each of the four patient scenarios had
the same mechanism, identical vital signs, and matching injuries,
but differed in patient age and frailty scores. Respondents were
Fig. 1. Case scenario and four patient descrip
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asked which patients they would be willing to transition to a
comfort care approach, and if so, under what circumstances and at
what point during the acute trauma management timeline. We
chose to narrowly define palliative measures in the acute trauma
setting as a full transition in management to an end-of-life or
comfort-care only approach, including the withholding and/or
withdrawal of aggressive treatment modalities.

Statistical analysis included descriptive statistics as well as chi-
square tests to compare responses based on multiple factors,
including gender and duration of practice. Multivariate polytomous
logistic regression analysis was performed to further assess the
impact of an AD on providers’ decision-making. Level of confidence
was defined as p-value <0.05. All statistical calculations were per-
formed using the SAS software suite, version 9.4 (SAS Foundation;
Cary, NC, USA).
tions presented to survey respondents.



Table 1
Respondent demographics.

Variable N (%)

Gender
Female 151 (29.7)
Male 355 (69.7)
Prefer not to answer 3 (0.6)

Role
Trauma surgeon 441 (86.6)
Surgeon, other 23 (4.5)
Resident/Fellow 21 (4.1)
Nurse practitioner 11 (2.2)
Physician (nonsurgical) 10 (2.0)
Physician Assistant 3 (0.6)

Completed a fellowshipa 431 (86.6)
Acute care surgery/Trauma surgery/Critical care 408 (80.2)
Vascular surgery 9 (1.8)
Minimally invasive surgery 1 (0.2)
Transplant surgery 1 (0.2)
Hepatobiliary surgery 1 (0.2)

Completed residency in the U.S. 498 (97.8)
Current practice in U.S. 502 (98.6)
U.S. Region of practiceb

South 197 (39.2)
Midwest 112 (22.3)
Northeast 105 (20.9)
West 88 (17.5)

a Eleven respondents did not indicate whether they did or did not complete a
fellowship; of the 431 respondents who indicated that they completed a fellowship,
420 noted the type of fellowship completed.

b Excludes 7 respondents who indicated that their current practice is outside of
the U.S.
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Results

Five hundred nine providers completed the survey for a
response rate of 24%. The majority of respondents were trauma
surgeons who had completed their residency training in the United
States and were currently practicing in the U.S. (Table 1). Of the
seven respondents who indicated that their current practice was
outside of the U.S., five (1%) practiced in Canada, one in South
America (0.2%), and one in the Caribbean (0.2%). The mean number
of years in practice was 13.3 ± 10.5. Overall, 473 (93%) respondents
indicated that their medical center had a palliative care service
available for consult, while 31 (6%) did not, and 5 (1%) were unsure.
When asked about institutional influences in their current practice
Fig. 2. Proportion of respondents who would transition to a comfort care approa
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that may impact their willingness to transition patients to a com-
fort care, 222 (51%) noted that there were no institutional in-
fluences that would impact this decision making, 186 (43%)
indicted that their practice was very accepting of advance care
planning, and 26 (6%) indicated that their practice was not very
accepting of advance care planning.

Trauma providers were willing to transition to a comfort care
approach in the ED for 85% of old-frail (patient scenario #1), 53% of
old-fit (patient scenario #2), 77% of young-frail (patient scenario
#3), and 30% of young-fit patients (patient scenario #4). The
“willing to transition” groups were further delineated based on the
presence or absence of an AD stating “do not resuscitate” or “do not
intubate” (Fig. 2).

Patient frailty and age were the strongest predictors of provider
willingness to transition to comfort care in the ED. When
comparing providers’ willingness to transition to comfort care for
frail versus fit patients, 45.3% vs. 31.2% would transitionwith an AD,
34.5% vs. 7.0% would transition without an AD, and 20.2% vs. 61.8%
would not transition to comfort care in the ED, respectively
(p < 0.001). Similarly, 40.6% vs. 36.1% would transition with an AD,
27.0% vs. 14.5% would transitionwithout an AD, and 32.4% vs. 49.4%
would not transition to comfort care in the ED for older versus
younger patients, respectively (p < 0.001). The impact of an AD was
further assessed in a multivariate model, where patient frailty had
the strongest influence on providers’ decisions, with providers
more likely to transition frail vs. fit patients to comfort care, either
with (OR 4.8, 95%CI: 3.8e6.3; p < 0.001) or without (OR 16.7, 95%CI:
12.5e25.0; p < 0.001) an AD. Providers were also more likely to
transition old vs. young patients to comfort care, either with (OR
2.0, 95%CI: 1.6e2.6; p < 0.001) or without (OR 4.2, 95%CI: 2.8e5.0;
p < 0.001) an AD.

For respondents who stated they would not be willing to tran-
sition to comfort care in the ED, increasing numbers indicated
agreement with comfort care in the ICU or after additional thera-
peutic measures (Fig. 3). Every respondent elected transition to
comfort care at some juncture in the old-frail patient, and all but
one respondent would transition the young-frail patient to comfort
care. Forty-two (10%) respondents stated that they would not be
willing to transition a young-fit patient to comfort care, compared
to 2% for an old-fit patient.

Providers noted that short-term prognoses had some or signif-
icant influence on the decision to transition to comfort care, for 74%
ch after evaluation in the emergency department based on patient scenario.



Fig. 3. Timing of provider willingness to transition to a comfort care approach for four patient scenarios.
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old-frail, 71% old-fit, 73% young-frail, and 67% young-fit patients.
Long-term prognosis was also noted to have some or significant
influence in the decision to transition for 91% old-frail, 88% old-fit,
88% young-frail, and 84% young-fit patients. Conversations with
family or loved ones about patient preferences was noted to have
some or significant influence on the decision to transition to
comfort care for 99% old-frail, 98% old-fit, 99% young-frail, and 94%
young-fit patients.

No significant differences in respondents’ willingness to tran-
sition to a palliative care approach were observed based on re-
spondents’ gender (Table 2), practice duration (Table 3), or
geographic location of practice.

Discussion

Ten to 15% of all trauma patients will die from their injuries or
resultant complications despite aggressive treatment measures.6
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The mortality rate is even higher for geriatric trauma patients.7

The number of Americans ages 65 and older is projected to nearly
double from 52 million in 2018 to 95 million by 2060; this age
group’s share of the total population will rise from 16% to 23%.8

Geriatric patients currently account for 30% of all trauma admis-
sions in the United States.9 As the population ages, it is predicted
that by 2050, approximately 40% of trauma patients will be over the
age of 65.10 These statistics emphasize that end-of-life care for
trauma patients has increasing importance.

The timing and clinical situations in which palliative measures
and end-of-life care transitions are made in trauma settings remain
poorly defined. Most applicable studies have focused on palliative
care involvement and end-of-life transitions for trauma patients in
the ICU.1e5,7,11 Fiorentino and co-authors stressed that palliative
care for trauma patients in the ICU was useful for end-of-life or
discharge planning of patients with poor outcomes.11 Several
groups have emphasized the need for improved integration of



Table 2
Respondents’ willingness to transition to a comfort care or palliative care approach in the emergency department by reported gender.

Scenario N Yes, if there is an active
Advance Directive stating
DNR/DNI

Yes, even if there is NO
active Advance Directive

No P value

Female Male Female Male Female Male

n (%)

Scenario 1: Old, Frail 506 65 (43) 143 (40) 65 (43) 151 (43) 21 (14) 61 (17) 0.64
Scenario 2: Old, Fit 477 64 (44) 125 (38) 12 (8) 39 (12) 69 (48) 168 (51) 0.32
Scenario 3: Young, Frail 460 78 (55) 149 (47) 31 (22) 88 (28) 32 (23) 82 (26) 0.21
Scenario 4: Young, Fit 451 29 (21) 71 (22) 1 (1) 13 (4) 105 (78) 232 (73) 0.14

DNR ¼ do not resuscitate; DNI ¼ do not intubate.

Table 3
Respondents’ willingness to transition to a comfort care or palliative care approach in the emergency department by reported duration in practice.

Scenario N Yes, if there is an active Advance Directive stating DNR/DNI Yes, even if there is NO active Advance Directive No P value

Years; Mean ± SD

Scenario 1: Old, Frail 509 12.9 ± 11.0 13.6 ± 10.1 13.4 ± 10.6 0.57
Scenario 2: Old, Fit 479 11.9 ± 9.2 12.4 ± 10.2 14.6 ± 11.3 0.1
Scenario 3: Young, Frail 462 13.1 ± 10.8 13.4 ± 9.6 13.3 ± 11.0 0.71
Scenario 4: Young, Fit 453 11.6 ± 9.5 12.1 ± 9.5 13.8 ± 10.7 0.25

DNR ¼ do not resuscitate; DNI ¼ do not intubate.
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palliative and trauma services in the critical care setting, and the
importance of trauma systems to evolve as providers are asked to
participate in these transitions.2e5,12 We are aware of no previous
studies focused on forgoing invasive traumamanagement in the ED
in favor of comfort care alone.

In specific clinical situations, our survey of 509 trauma providers
found wide acceptance for the early institution of palliative mea-
sures in acute trauma settings. Patient frailty was the strongest
predictor of provider willingness to transition to comfort care,
followed by patient age. Transition to palliative measures in the ED
for the old-frail and younger-frail patients were elected by 85% and
77% of trauma providers, respectively. In contrast, this transition
was selected by 53% of respondents for old-fit and 30% for younger-
fit patients. Every provider surveyed eventually supported pallia-
tive measures for the old-frail patient. This contrasts with 10%
never willing to transition to comfort care for the younger, fit
patient.

A similar proportion of providers indicated that short-term
prognosis, long-term prognosis, and conversations with the pa-
tient’s family were somewhat or significantly influential on the
decision to transition to a comfort care approach across all four
patient scenarios. Among these factors, the influence on decision-
making by discussions with the family was mentioned by nearly
every provider.

Although we documented the importance of patient frailty and
age in making the decision to initiate palliative care, others have
observed that ISS and patient comorbid conditions alone cannot be
used to accurately predict futility in the care of geriatric trauma
patients.13 This has led to the development of metrics that can be
used to predict trauma outcomes. The Geriatric Trauma Score
(GTOS) is based upon age, ISS, and transfusions in first 24 h.14 The
GTOS and the Trauma Injury Severity Score (TRISS) which is based
on age, ISS, and Revised Trauma Score are equally accurate in pre-
dicting mortality in geriatric trauma patients.15 The Elderly Mor-
tality After Trauma (EMAT) Score which considers age, comorbidity,
physiologic parameters, and injury types has recently been intro-
duced.16 The EMAT Score has an adaptation designed for assessing
outcome in the ED. These scoring systems, when applied in the ED,
may assist providers in determining which patients are most
appropriate for transitioning to palliative measures.
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Trauma patients are often admitted to a distant regional trauma
center in which they have never been treated before. There may be
no familiar providers and no established medical records available
for review. Family members are often not present or are also
injured and therefore unavailable for advice regarding difficult care
decisions. In these situations, an active AD allows patient wishes to
be known, making respectful treatment decisions easier when the
patient and family are unable to participate. Survey respondents in
our study found an AD most helpful in making the transition to
palliative care in younger, more fit patients. However, young,
healthy trauma victims are the least likely to have completed an AD.
Additionally, patients rarely have a copy of their AD with them
when taken urgently to a trauma center. Even among trauma pa-
tients over 55 years of age in a previous study at our institution,
only 18% had an AD available at the time of emergency room
admission.1 Increased efforts at AD education and development of a
standardizedmethod of AD entry into the electronic medical record
in which all healthcare systems have access are necessary.

We found no differences in decision-making based on the
provider-dependent variables that we investigated. These included
provider gender, mean number of years in practice, and geographic
location of practice. Nearly all of the respondents to our survey
were from the U.S. When considering other countries and cultures,
others have stressed that geographic differences in religion, prac-
tice types, provider views, political differences and institutional
resources resulted in significant variation in end-of-life care after
injury.17 Clearly, decisions involving the transition from active
trauma resuscitation to palliative care are difficult and involve
many factors that were outside of the focus of this study.

Our study further highlights the need for expanding palliative
care education beginning with increased provider awareness and
acceptance of this approach as a viable option for select trauma
patients, followed by development of health system and
department-based care practices. While most trauma providers
deliver some components of palliative care, improved integration
of a palliative care specialist with the trauma care team may
facilitate goals of care discussions and the decision-making process.
Interdisciplinary collaboration from trauma and palliative care
specialists has been detailed in the American College of Surgeons
Trauma Quality Improvement Program guidelines and early
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involvement of palliative care has been demonstrated to be
feasible, with improved secondary outcomes.18e20

This study had several limitations. Survey responses were
gathered from members of two professional trauma surgery soci-
eties and may not be representative of all trauma providers. Nearly
all of the respondents were from the U.S. andmay not represent the
opinions of providers from other parts of the world. Survey
completion was voluntary with potential for bias depending on
respondents’ interest in the survey topic. Although we were satis-
fied with a 24% response rate in this large sample survey, the views
of respondents may not be representative of the entire groups
queried. Surveys often dictate a binary responsewhen decisions are
often multifactorial and situationally nuanced. Finally, this study
did not investigate respondents’ actual clinical experience in
making decisions to transition acute trauma patients to palliative
care.

Provider attitudes concerning the early selection of comfort care
measures for trauma patients deserves further analysis. Future
research might elucidate the differences between what providers
indicate they would do in hypothetical trauma scenarios versus the
actual clinical decisions made in acute trauma settings. This might
best be accomplished in a prospective, multicenter study of docu-
mented provider experiences with end-of-life decision making in
acute trauma care. The study would focus on the timing and degree
of comfort care measures and identify which factors were most
important in making those decisions, including the role of advanced
directives. Finally, outcomes of these transitions in care in terms of
resource allocation and patient/family satisfaction could be objec-
tively measured.

Conclusions

The role of palliative care in acute trauma settings is evolving. In
specific clinical situations, we documented wide acceptance among
trauma providers for the early institution of palliative measures.
Provider decision-makingwas primarily driven by patient frailty and
advanced age. The presence of an AD was most helpful for decision-
making in fit or younger patients. Provider demographics did not
have a significant influence on the willingness to transition to
palliative care early in the acute trauma setting.
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