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Prognostic value of a modified surprise 
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Objective Few reliable and valid prognostic tools are available to help emergency physicians 
identify patients who might benefit from early palliative approaches. We sought to determine if 
responses to a modified version of the surprise question, “Would you be surprised if this patient 
died in the next 30 days” could predict in-hospital mortality and resource utilization for hospi-
talized emergency department patients.

Methods For this observational study, emergency physicians responded to the modified surprise 
question with each admission over a five-month study period. Logistic regression analyses were 
completed and standard test characteristics evaluated.

Results 6,122 visits were evaluated. Emergency physicians responded negatively to the modified 
surprise question in 918 (15.1%). Test characteristics for in-hospital mortality were: sensitivity 
32%, specificity 85%, positive predictive value 6%, negative predictive value 98%. The risk of 
intensive care unit use (relative risk [RR], 1.87; 95% confidence interval [CI], 1.45 to 2.40), use of 
‘comfort measures’ orders (RR, 3.43; 95% CI, 2.81 to 4.18), palliative-care consultation (RR, 3.06; 
95% CI, 2.62 to 3.56), and in-hospital mortality (RR, 2.18; 95% CI, 1.72 to 2.76) were greater for 
patients with negative responses.

Conclusion The modified surprise question is a simple trigger for palliative care needs, accurately 
identifying those at greater risk for in-hospital mortality and resource utilization. With a nega-
tive predictive value of 98%, affirmative responses to the modified surprise question provide re-
assurance that in-hospital death is unlikely. 

Keywords Palliative medicine; Terminal care; Emergency service, hospital; Surprise question

Clin Exp Emerg Med 2019;6(1):70-76
https://doi.org/10.15441/ceem.17.293

eISSN: 2383-4625

O
riginal Article

Received: 23 December 2017
Revised: 13 March 2018
Accepted: 6 April 2018

Correspondence to: Tania D. Strout
Department of Emergency Medicine, 
Maine Medical Center, Tufts University 
School of Medicine, 22 Bramhall Street, 
Portland, ME 04102, USA
E-mail: strout@mmc.org
ORCID 
http://orcid.org/0000-0001-9053-1523

An abstract describing this work was 
presented at the 2015 Society for 
Academic Emergency Medicine annual 
meeting, Dallas, TX, USA. 

How to cite this article:

Haydar SA, Strout TD, Bond AG, Han PKJ. 
Prognostic value of a modified surprise 
question designed for use in the emergency 
department setting. Clin Exp Emerg Med 
2019;6(1):70-76.

This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0/).

S
i
x 
t
h
o
u
s
a
n
d 
o
n
e 
h
u
n
d
r
e
d 
t
w
e
n
t
y 
t
w
o 
(
?
)

http://crossmark.crossref.org/dialog/?doi=10.15441/ceem.17.293&domain=pdf&date_stamp=2019-03-31


71Clin Exp Emerg Med 2019;6(1):70-76

Samir A. Haydar, et al.

INTRODUCTION

A growing body of literature suggests that many patients visiting 
the emergency department (ED) have unmet palliative care (PC) 
needs, and that identifying these patients early in the course of 
disease will extend and improve quality of life, reduce hospital-
izations and future ED visits.1-4 As interest in improving PC in the 
ED grows, development of widely-applicable screening tools for 
PC needs is a priority. While there has been significant work on 
the assessment of PC needs in cancer patients visiting the ED,1,5 
there are currently a paucity screening tools validated in the gen-
eral ED population.
 Dozens of “triggers” for PC needs assessments have been de-
scribed in the literature. Such triggers are often based on diagno-
sis or symptoms, healthcare utilization patterns, psychosocial 
needs, and/or the clinical impressions of providers.3,6 We believe 
an ideal initial screening tool or trigger for the fast-paced ED en-
vironment would be easy to administer in a brief period of time; 
easy to understand and interpret; require minimal training to ap-
ply; and would be specific enough that further assessment on 
patients screening positive would be feasible. A trigger based on 
clinical impression may be particularly well-suited to ED physi-
cians, who regularly employ intuitive pattern-recognition tech-
niques to make rapid clinical judgments.
 The surprise question (SQ), “Would you be surprised if this pa-
tient died in the next year?” has been used as a PC screening tool 
in cancer, dialysis, and general populations to predict one-year 
mortality with moderate sensitivity and high specificity.5,7-10 Un-
fortunately these studies were small with limited generalizability 
and notably high mortality rates in the populations studied. While 
the simplicity of this trigger makes it appealing for the ED envi-
ronment, the one-year time frame is likely to have limited clinical 
utility and be conceptually challenging for the busy emergency 
physician. In an attempt to improve the clinical relevance of the 

SQ, while at the same time maintain its simplicity, here we pro-
posed a modified ED version of the surprise question (ED-MSQ), 
“Would you be surprised if this patient died in the next 30 days?” 
for use in the ED. The ED-MSQ is a clinician-based tool that is 
simple to administer and easy for providers to interpret. If found 
to be reliable, the ED-MSQ could be applied easily in the ED set-
ting. Therefore, our objective was to determine if the ED-MSQ, as 
answered by ED physicians at time of admission, could reliably 
predict increases in hospital resource utilization, in-hospital mor-
tality and other surrogates for unmet PC needs. We hypothesized 
that in-hospital mortality, intensive care unit (ICU) use, utilization 
of a ‘comfort measures’ order set and PC consultation would be 
higher in the ‘No, I would not be surprised’ group as compared to 
the positive response group (Yes, I would be surprised).

METHODS

Study design
We conducted a retrospective review of prospectively collected 
data to address our research objectives. We developed a mecha-
nism within our electronic health record (EPIC) to prospectively 
query emergency providers at the time of admission on their re-
sponse to the ED-MSQ. At our institution all patients entering 
through the ED and subsequently admitted to hospital receive 
emergency provider generated ED transition admitting orders at 
the time of the admission decision. During this intervention, em-
bedded within the ED transition order set was the ED-MSQ with 
a hard stop forcing providers to answer. As a result, providers 
were prospectively queried on nearly 100% of patients admitted 
through our ED. Patients taken directly to the operating room or 
cardiac catheterization laboratory bypassed this process. The 
study period lasted 5 months from August 1, 2013 through De-
cember 31, 2013. Emergency physician responses to the modified 
SQ were used to assign patients to one of two groups: those for 

What is already known
Attention is turning to the role of emergency physicians in identifying patients with unmet palliative care needs. Few 
reliable and valid prognostic tools are available to identify those who might benefit from an early palliative approach. 

What is new in the current study
The modified version of the surprise question serves as a simple trigger for palliative care needs assessment in the acute 
care setting, accurately identifying those at greater risk for in-hospital mortality and resource utilization. With a nega-
tive predictive value of 98%, an affirmative response to the modified version of the surprise question provides reassur-
ance that in-hospital death is unlikely. However, a negative response holds promise as an effective mechanism to iden-
tify patients who might benefit from implementation of an early palliative approach.
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whom physicians would be surprised if death occurred within 30 
days (Yes, I would be surprised group) and those for whom physi-
cians would not be surprised if death occurred within 30 days 
(No, I would not be surprised group). The Maine Medical Center 
(MMC) institutional review board exempted the study and waived 
the requirement for written informed consent. 

Study setting 
The study was conducted at MMC, a 637-bed tertiary care teach-
ing hospital located in northern New England. The ED at MMC is 
a mixed adult and pediatric ED that treats approximately 65,000 
patients annually and houses an emergency medicine residency 
training program. 
 At the time of this intervention, significant institutional efforts 
were focused on improving end-of-life care. The ED-MSQ inter-
vention, as described here, was only part of a greater awareness 
leading to an acceleration of educational efforts targeting pro-
viders hospital wide. 

Selection of the study sample
Patients were actively enrolled and admitting physicians queried 
by virtue of admission to the hospital through the ED. We ob-
tained visit-level data through queries of MMC’s electronic medi-
cal records system (Epic Systems Corporation, Verona, WI, USA). 
As ED patient care occurs, the Epic system electronically captures 
time, date, demographic, and clinical data throughout the hospi-
tal stay, yielding an integrated electronic medical record. We ana-
lyzed de-identified data for all ED visits occurring during the study 
period spanning August 1, 2013 through December 31, 2013. 
Data analyzed for this manuscript followed the ‘go live’ of the 
ED-MSQ functionality in the electronic record by approximately 6 
months.
 Data obtained included patient demographic information, tri-
age acuity, presenting complaint, patient disposition from the ED, 
patient disposition from the hospital, inpatient hospitalization 
unit, utilization of the institution’s ‘comfort measures’ order set, 
ordering of a PC consult, and emergency physician responses to 
the ED-MSQ. We excluded primary psychiatric visits, visits for pa-
tients who were not admitted to the hospital, and visits for pa-
tients who were less than 18 years of age and those taken direct-
ly to the operating theater or cardiac catheterization laboratory 
from the ED.

Outcome measures
The primary outcome measure of interest in this study was inpa-
tient mortality which we defined as any patient death that oc-
curred prior to discharge from the ED or inpatient hospital set-

ting. Secondary outcomes of interest included markers of hospital 
resource utilization; placement of orders for ‘comfort measures’, 
PC consultation, ICU utilization and length of stay. We also inves-
tigated the association of responses with various patient demo-
graphic characteristics (Table 1). 

Table 1. Characteristics of the study subjects 

Characteristics
All subjects 
(n=6,122)

No, I would not 
be surprised 
(n=918)

Yes, I would 
be surprised 
(n=5,171)

Age category (yr)

   18–29 380 (6.2) 11 (1.2) 367 (7.1)

   30–39 408 (6.7) 17 (1.9) 390 (7.5)

   40–49 618 (10.1) 27 (2.9) 586 (11.3)

   50–59 951 (15.5) 75 (8.2) 873 (16.9)

   60–69 1,108 (18.1) 135 (14.7) 963 (18.6)

   70–79 1,234 (20.2) 222 (24.2) 1,009 (19.5)

   80–89 1,065 (17.4) 298 (32.5) 760 (14.7)

   ≥90 358 (5.8) 133 (14.5) 223 (4.3)

Sex

   Male 3,168 (51.7) 487 (53.1) 2,658 (51.4)

   Female 2,954 (48.3) 431 (46.9) 2,513 (48.6)

ESI category

   ESI-1 130 (2.2) 50 (5.7) 79 (1.6)

   ESI-2 4,229 (71.2) 668 (75.6) 3,539 (70.5)

   ESI-3 1,526 (25.7) 161 (18.2) 1,355 (27.0)

   ESI-4 51 (0.9) 4 (0.5) 47 (0.9)

   ESI-5 1 (>0.01) 1 (0.1) 0 (0)

Race

   White 5,852 (95.7) 30 (3.3) 233 (4.5)

   Non-White/other 265 (4.3) 888 (96.7) 4,934 (95.5)

Ethnicity

   Hispanic 45 (0.7) 8 (0.9) 36 (0.7)

   Non-Hispanic 6,036 (99.3) 903 (99.1) 5,102 (99.3)

Payor type

   Private 1,495 (24.4) 75 (8.2) 1,412 (27.3)

   Public 4,263 (69.6) 824 (89.8) 3,418 (66.1)

   Self-pay 364 (5.9) 19 (2.1) 341 (6.6)

Intensive care use

   Yes 171 (2.8) 47 (5.2) 124 (2.4)

   No 5,951 (97.2) 871 (94.9) 5,047 (97.6)

Comfort measures orderset use

   Yes 109 (1.8) 54 (5.9) 55 (1.1)

   No 5,980 (98.2) 864 (94.1) 5,116 (98.9)

Palliative care consult order

   Yes 270 (4.4) 114 (12.4) 156 (3.0)

   No 5,819 (95.6) 804 (87.6) 5,015 (97.0)

In-hospital mortality

   Yes 157 (2.6) 107 (11.7) 50 (0.9)

   No 5,932 (97.4) 811 (88.3) 5,154 (99.6)

Values are presented as number (%).
ESI, Emergency Severity Index.
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Primary data analysis 
We received the study data in a Microsoft Excel (Microsoft Cor-
poration, Redmond, WA, USA) spreadsheet and later transferred 
the data into IBM SPSS Statistics ver. 22 (IBM Corp., Armonk, NY, 
USA) for analysis. To maximize sample size, we excluded cases 
with missing data on an analysis-by-analysis basis rather than 
excluding an entire case. Findings for categorical variables are re-
ported as numbers and percentages with 95% confidence inter-
vals (CIs). Continuous variables are reported as means and CIs or 
medians and interquartile ranges, as appropriate. 
 For our primary analysis, we first conducted univariate logistic 
regression analyses to examine the relationships between patient 
characteristics (age, race, ethnicity, sex, acuity level, and payor 
type), clinical resource utilization (ED length of stay, hospital length 
of stay, presence of a PC consult order, ICU utilization, and use of 
the institutional ‘comfort measures’ orderset) and emergency 
physician responses to the ED-MSQ with in-hospital mortality. 
Reference groups were chosen by temporal order or increasing 
values. Factors that were significant in univariate logistic regres-
sion analyses were then used as covariates in subsequent multi-
variate logistic regression modeling. Through multivariate model-
ing, we have estimated odds ratios and corresponding 95% CIs. 
 In addition to these primary analyses, standard test characteris-
tics, including sensitivity, specificity, positive predictive value, and 
negative predictive value, were also computed. We also calculated 
the relative risk (RR) of experiencing each outcome (ICU utiliza-
tion, PC consultation, ‘comfort measures’ order set use, and in-
hospital mortality) based upon the physicians’ ED-MSQ response.
 An a priori sample size calculation was not computed; rather, 
we used the sample available to us approximately six months fol-
lowing implementation of the ED-MSQ. Following standard sam-
ple size recommendations, the available sample of data from 6,122 
cases is adequate to support the analyses we conducted.11,12

RESULTS

Characteristics of the study subjects
During the study, there were 7,766 admissions to the hospital 
originating in the ED. We excluded from analysis 768 admissions 
for patients <18 years of age, and 876 primary psychiatric ad-
missions, leaving data from 6,122 cases for analysis. Direct ad-
missions to the hospital and patients taken directly to the operat-
ing room and cardiac catheterization laboratory were also ex-
cluded as they bypassed our admission process. The median age 
for those included was 66 years (interquartile range, 51 to 79); 
3,168 (52%) were male and 5,852 (96%) were white. Emergency 
physicians responded ‘No, I would not be surprised’ if the patient 
died in the next 30 days for 918 cases (15%). Differences in age, 
Emergency Severity Index category, payor type, ICU utilization, 
‘comfort measures’ order set use, PC consult ordering, and in-
hospital mortality were all noted when comparing the character-
istics of patients with negative (No, I would not be surprised) and 
affirmative (Yes, I would be surprised) physician responses (Table 
2). In-hospital mortality was 2.6% during the study period (157 
cases), with 107 deaths (68%) in the ‘No, I would not be surprised’ 
group and 50 (32%) in the ‘Yes, I would be surprised’ group. 

Characteristics of the modified SQ 
The sensitivity, specificity, positive predictive value (PPV) and neg-
ative predictive value (NPV) for the ED-MSQ were computed for 
all subjects as well as for three subgroups based upon age (≥60 
vs. 18–59 years old), subject sex, and ICU utilization (Table 2). For 
the entire cohort, the sensitivity of the ED-MSQ negative response 
(No, I would not be surprised) was 32% (95% CI, 25% to 40%) 
and the specificity was 85% (95% CI, 84% to 86%). The PPV was 
5.5% (95% CI, 4% to 7%) and the NPV was 97.9% (95% CI, 97.5% 
to 98.3%). 

Table 2. Test characteristics for the modified surprise question by provider response for hospital mortality

Group
No. of  

patients 
No, I would not be  
surprised responses

Sensitivitya) Specificityb) PPVc) NPVd)

All patients 6,089 918 (15.1) 31.8 (24.7–39.8) 85.4 (84.4–86.3) 5.45 (4.1–7.1) 97.9 (97.5–98.3)

Age 18–59 years 2,346 130 (5.5) 17.1 (6.61–33.7) 94.63 (93.6–95.5) 4.62 (1.7–9.8) 98.7 (98.1–99.1)

Age ≥60 years 3,743 788 (21.1) 36.1 (27.6–45.3) 79.5 (78.1–80.8) 5.6 (4.1–7.4) 97.4 (96.7–97.9)

Female 2,944 431 (14.6) 31.9 (21.2–44.2) 85.8 (84.4–87.0) 5.1 (3.2–7.6) 98.1 (97.5–98.6)

Male 3,145 487 (15.5) 31.8 (22.3–42.6) 85.0 (83.7–86.2) 5.7 (3.9–8.2) 97.7 (97.1–98.3)

ICU           No 5,918 871 (14.7) 33.8 (23.0–46.0) 85.5 (84.6–86.4) 2.8 (1.8–4.1) 99.1 (98.8–99.3)

                 Yes 171 47 (27.5) 30.2 (20.8–41.1) 75.3 (64.8–84.0) 55.3 (40.1–69.8) 51.6 (24.5–60.7)

Values are presented as number (%) or % (95% confidence interval).
PPV, positive predictive value; NPV, negative predictive value.
a)Percent inpatient deaths predicted. b)Percent survivals to discharge predicted. c)Percent ‘No, I would not be surprised’ responses correctly predicting inpatient death. d)Per-
cent “Yes, I would be surprised’ responses correctly predicting survival to discharge.
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Predictive value of the modified SQ
We computed the RR of ICU utilization, PC consultation, ‘comfort 
measures’ order set utilization, and in-hospital mortality for sub-
jects with and without negative ED-MSQ responses (Table 3). Those 
with negative responses were at greater risk of being treated in 
the ICU (RR, 1.87; 95% CI, 1.45 to 2.40), of receiving PC consul-
tation (RR, 3.06; 95% CI, 2.62 to 3.56), of ‘comfort measures’ or-

der set use (RR, 3.43; 95% CI, 2.81 to 4.18) and of experiencing 
in-hospital mortality (RR, 2.18; 95% CI, 1.72 to 2.76).

In-hospital mortality
In univariate logistic regression analysis, the modified SQ response, 
patient age, payor type, ED length of stay, hospital length of stay, 
ICU utilization, ‘comfort measures’ order set utilization, and PC 
consult orders were significantly associated with inpatient mor-
tality (Table 4). The odds of experiencing in-hospital death were 
63% (95% CI, 48% to 74%) less likely for patients where the 
emergency physician indicated, ‘Yes, I would be surprised’ when 
compared to those for whom physicians indicated that the pa-
tient’s death within 30 days would not surprise them. Patients 
treated in the ICU died in-hospital 84 times more frequently (95% 

Table 3. Predictive value of the modified surprise question

Characteristics
All subjects  
(n=6,122)

No, I would not be surprised 
(n=918) 

Yes, I would be surprised 
(n=5,171)

Relative risk  
(95% CI)

Intensive care use

   Yes 171 (2.8) 47 (5.1) 124 (2.4) 1.87 (1.45–2.40)

   No 5,918 (97.2) 871 (94.9) 5,047 (97.2)

Comfort measures order set use

   Yes 109 (1.8) 54 (5.9) 55 (1.1) 3.43 (2.81–4.18)

   No 5,920 (98.2) 864 (94.1) 5,116 (98.9)

Palliative care consult order

   Yes 270 (4.4) 114 (12.4) 156 (3.0) 3.06 (2.62–3.56)

   No 5,819 (95.6) 804 (87.6) 5,015 (97.0)

In-hospital mortality

   Yes 157 (2.6) 50 (5.4) 107 (2.1) 2.18 (1.72–2.76)

   No 5,932 (97.4) 868 (94.6) 5,064 (97.9)

Values are presented as number (%).
CI, confidence interval.

Table 4. Univariate logistic regression analysis to predict in-hospital 
mortality

Predictor OR (95% CI)

Modified ‘surprise question’ response 
(reference= ‘yes’)

0.367 (0.260–0.517)

Age category (yr, reference: 18–29)

   30–39 0.931 (0.130–6.643)

   40–49 3.743 (0.833–16.814)

   50–59 3.853 (0.893–16.623)

   60–69 4.900 (1.162–20.667)

   70–79 5.355 (1.281–22.394)

   80–89 7.376 (1.774–30.667)

   ≥90 11.183 (2.595–48.200)

Sex (reference: male) 1.195 (0.868–1.644)

Race (reference: White) 0.281 (0.069–1.141)

Ethnicity (reference: non-Hispanic) 0.892 (0.122–6.516)

Payor type (reference: private)

   Public 1.806 (1.171–2.784)

   Self-pay 0.819 (0.311–2.154)

ED length of stay 0.998 (0.997–0.999)

Hospital length of stay 1.033 (1.017–1.050)

Intensive care use (reference: no) 83.791 (57.285–122.562)

Comfort measures order set use (reference: no) 85.758 (55.715–132.001)

Palliative care consult order (reference: no) 8.476 (5.782–12.424)

OR, odds ratio; CI, confidence interval; ED, emergency department.

Table 5. Multivariate logistic regression analysis to predict in-hospital 
mortality

Predictor OR (95% CI) P-value

Modified surprise question response  
(reference: yes)

0.975 (0.595–1.600) 0.921

Age ≥60 yr (reference: <60 yr) 1.848 (1.057–3.232) 0.031a)

Payor type (reference: private)

   Public 1.062 (0.594–1.901) 0.838

   Self-pay 0.621 (0.189–2.047) 0.434

ED length of stay 1.000 (0.998–1.001) 0.447

Hospital length of stay 1.032 (1.007–1.057) 0.011a)

Intensive care use (reference: no) 104.837 (64.160–171.303) <0.001a)

Comfort measures order set use  
(reference: no)

78.791 (41.533–149.472) <0.001a)

Palliative care consult order (reference: no) 1.552 (0.828–2.910) 0.171

OR, odds ratio; CI, confidence interval; ED, emergency department.
a)Statistically significant predictor.
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CI, 57 to 123) than patients who were not treated in the ICU while 
those with ‘comfort measures’ orders died 86 times (95% CI, 56 
to 132 times) more frequently than patients without ‘comfort 
measures’ orders. In multivariate analysis, only age, hospital length 
of stay, ICU utilization and ‘comfort measures’ predictors were 
significantly associated with inpatient mortality (Table 5). The 
odds of inpatient mortality were 9 times greater (95% CI, 6 to 
12) for patients with PC consult orders than for their counter-
parts without PC consults.

DISCUSSION

In our cohort a “No” response to the ED-MSQ, “Would you be 
surprised if this patient died in the next 30 days?” appears to of-
fer prognostic value regarding increased resource utilization for 
admitted patients and appears to help predict inpatient mortality. 
The risk of in-hospital mortality, use of comfort-only order set, 
and discharge to hospice—all markers of unmet PC needs at time 
of ED visit—were all higher for patients in the “No, I would not be 
surprised” group. Our results demonstrate that the ED-MSQ may 
be used by ED physicians as a simple, effective time-of-admission 
trigger for a more comprehensive PC needs assessment.
 A landmark study published in 2010 by Temel demonstrated 
that early PC for patients with metastatic lung cancer leads to 
reduction of symptoms, improved both quality of life and survival 
despite less-aggressive end-of-life care.13 Since that time, a rap-
idly-expanding evidence base has supported these findings for a 
broad range of terminal diagnoses. More recently, the first ran-
domized study of ED-triggered PC for patients with advanced 
cancer reproduced the key results of the Temel study, suggesting 
attention to unmet PC needs in the ED can help patients to live 
better and longer lives.1 
 Despite evidence suggesting the benefits of PC are strongest 
when PC teams are engaged early in the course of terminal dis-
ease, PC is still underutilized to be of maximum benefit.5 Emer-
gency physicians, who have no long-term relationships with ter-
minally-ill patients but who meet them in moments of crisis, may 
be uniquely positioned to objectively identify those unmet needs. 
Furthermore, as a point of access to medical care for patients 
across the socioeconomic and health literacy spectra, the ED has 
been identified as a key point for identification of unmet PC needs 
in vulnerable populations without access to high-quality outpa-
tient care.14 

 The ED-MSQ is simple to implement, requires no training to 
answer, and is easily incorporated into time-of-admission orders 
in an electronic medical record. Unlike diagnosis-based triggers, 
which are being used in current studies on ED-triggered PC as-

sessments,15 the ED-MSQ may capture both those with known 
terminal illness and those with an unexpected change in health 
who may have a more urgent need for PC assessment. Given its 
high specificity for in-hospital mortality and hospice discharge, 
the ED-MSQ alone could be used to trigger the use of a more com-
prehensive assessment tool in a subset of inpatients. Although 
high sensitivity is generally considered to be an important char-
acteristic of an initial screening tool, most hospitals do not cur-
rently have the resources to perform comprehensive PC assess-
ments on the number of patients that would be identified with a 
highly-sensitive but poorly-specific tool. 
 The high NPV (97.9%; 95% CI, 97.5% to 98.3%) for in-hospital 
mortality observed in this cohort indicates that when emergency 
physicians provide an affirmative response to the ED-MSQ (yes, I 
would be surprised), the probability of surviving to hospital dis-
charge is approximately 98%. This may be clinically useful for 
considering a physician’s desire to avoid failing to provide helpful 
resources to the sickest of patients, those who might die before 
leaving the hospital, particularly in environments with limited PC 
resources. Should a physician respond ‘yes, I would be surprised,’ 
it would be quite unlikely that their patient would expire during 
the hospitalization. In resource-limited settings without extensive 
PC resources, the ED-MSQ may help to identify those who are 
least likely to have acute need for early initiation of PC, therefore 
allowing for resources to be targeted at those who are most in 
need.
 Given the low sensitivity and PPV for in-hospital mortality dem-
onstrated in this population (which does not include cardiac cath-
eterization patients and those taken directly to the operating room), 
providers should be aware of the severity of illness in their cohort 
population. We believe the value for this tool for the ED setting is 
two-fold. First, it provides a simple trigger for emergency clinicians 
to be thinking about early initiation of PC. In addition, it may pro-
vide value in targeting resources towards those most acutely in 
need. 
 Our study was limited to a single tertiary-care medical center 
ED, where the particular culture and practice patterns may influ-
ence responses to the ED-MSQ. Although the ED-MSQ was initi-
ated at the time of admission for all patients admitted to the hos-
pital from the ED, patients taken directly to the operating theater 
or cardiac catheterization laboratory, bypassed this typical admis-
sion process and therefore did not have the ED-MSQ answered. 
As this particular population likely represents a disproportionately 
ill segment of patients entering our institution, had they been in-
cluded as part of this intervention, it is likely that the prognostic 
value of the ED-MSQ would have been stronger. In addition, the 
data used in this analysis were de-identified, rendering it impos-
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sible for us to account for multiple visits by the same patient. As 
a result, each encounter was handled as an independent visit. 
 It should also be noted that the ED-MSQ will likely work best 
to identify the sickest of patients with PC needs, one would sus-
pect that it may not adequately identify those patients who are 
not terminally ill but have underlying conditions such as severe 
COPD, HIV and various malignancies that could also benefit from 
early PC services. Furthermore, as implemented here, the ED-MSQ 
does not help to identify those patients in need of PC services 
that are discharged from the ED. While we suspect there are pa-
tients discharged from our ED with unmet PC needs the described 
intervention was not designed to identify this segment of our 
population. We also acknowledge that in-hospital mortality may 
not fully represent true 30-day mortality statistics; unfortunately 
national death records were not available to us at the time of this 
pilot study. 
 While the focus of this study was not on identifying patients 
with PC needs early in their disease process, it was intended to 
identify these patients earlier in their hospital course. Future re-
search should also focus on mechanism to optimize the identifi-
cation and management of patients with unmet PC needs earlier 
in their illness trajectory.
 Emergency physicians are uniquely positioned to improve symp-
tom burden and quality of life in patients with terminal illness by 
identifying unmet PC needs at the time of admission. The ED-MSQ 
is a simple, clinician-based trigger for PC needs assessment that 
may help to identify patients with a significantly-higher risk of 
mortality and use of PC resources. We hope to further define the 
clinical implications of this tool with future investigations target-
ing the tool’s ability to predict outcomes in specific ED patient 
populations, as well as develop further work flow optimizations 
that help facilitate PC consultation based on the ED-MSQ’s re-
sponses. 
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