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Brief Report
The Surprise Question Can Be Used to Identify Heart

Failure Patients in the Emergency Department

Who Would Benefit From Palliative Care

Emily L. Aaronson, MD, MPH, Naomi George, MD, Kei Ouchi, MD, MPH, Hui Zheng, PhD, Jason Bowman, MD,
Derek Monette, MD, Juliet Jacobsen, MD, and Vicki Jackson, MD, MPH
Department of Emergency Medicine (E.L.A., J.B., D.M.), Massachusetts General Hospital, Harvard Medical School; Lawrence Center for

Quality and Safety (E.L.A.), Massachusetts General Hospital and Massachusetts General Physicians’ Organization; Department of

Emergency Medicine (N.G., K.O., J.B.), Brigham and Women’s Hospital, Harvard Medical School; Biostatistic Center (H.Z.), Massachusetts

General Hospital, Harvard Medical School; and Division of Palliative Care (J.J., V.J.), Department of Medicine, Massachusetts General

Hospital, Harvard Medical School, Boston, Massachusetts, USA
Abstract

Context. Heart failure (HF) is associated with symptom exacerbations and risk of mortality after an emergency department

(ED) visit. Although emergency physicians (EPs) treat symptoms of HF, often the opportunity to connect with palliative care is

missed. The ‘‘surprise question’’ (SQ) ‘‘Would you be surprised if this patient died in the next 12 months?’’ is a simple tool to

identify patients at risk for 12-month mortality.

Objectives. The objective of this study was to assess the accuracy of the SQ when used by EPs to assess patients with HF.

Methods. We conducted a prospective cohort study in which clinicians applied the SQ to patients presenting to the ED with

symptoms of HF. Chart review and review of death records were completed. The primary outcome was accuracy of the surprise

question to predict 12-month mortality. A univariate analysis for potential predictors of 12-month mortality was performed.

Results. During the study period, 199 patients were identified, and complete data were available for 97% of observations

(n ¼ 193). The one-year mortality was 29%. EPs reported that ‘‘they would not be surprised’’ if the patient died within the next

12 months in 53% of cases. 42.7% of these patients died within 12 months compared to 13.3% in the ‘‘would be surprised’’

group. There was a strong association with death in the ‘‘not surprised’’ group (odds ratio 4.85, 95% CI 2.34e9.98,

P < 0.0001). The sensitivity, specificity, positive predictive value, and negative predictive value of the SQ were 78.6%, 56.9%,

42.7%, and 86.7%, respectively, with c-statistic ¼ 0.68.

Conclusion. The SQ screening tool can assist ED providers in identifying HF patients that would benefit from early

palliative care involvement. J Pain Symptom Manage 2019;57:944e951. � 2019 American Academy of Hospice and Palliative

Medicine. Published by Elsevier Inc. All rights reserved.
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Introduction
Heart failure (HF) is a clinical syndrome character-

ized by a constellation of symptoms and signs caused
by either structural or functional cardiac abnormal-
ities that result in reduced cardiac output and/or
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increased intracardiac pressures.1 HF affects 5.1
million Americans, resulting in over 1 million hospital-
izations annually. Unlike any other cardiac-related
diagnosis, the prevalence of HF is rising.2e4 The cost
of caring for patients with HF is estimated at $31
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billion annually and is expected to triple by 2030. This
enormous financial burden is intrinsically related to
recurrent symptom exacerbations prompting un-
scheduled and prolonged hospitalizations.2,3,5,6

Patients living with HF often struggle with poorly
controlled physical symptoms, such as shortness of
breath, dyspnea, and fatigue. Rates of depression, anx-
iety, and psychosocial stress are prevalent among pa-
tients with HF and their family members.7e12

Palliative care aims to decrease the stress, pain, and
other suffering associated with having a life-limiting
illness.13 In both inpatient and outpatient oncology
patients, palliative care has been associated with
both increased quality of life and family satisfaction,
as well as decreased hospital length of stay and overall
direct costs.14e20

A recent randomized trial of HF patients suggested
that palliative care for patients with advanced HF can
increase quality of life and spiritual well-being and
decrease anxiety and depression when compared to
usual care alone21 Despite this, little progress has
been made to improve access and increase utilization
of palliative care services. Often, patients with HF do
not receive palliative care until the last month of
life, if at all.22e25

Patients suffering with symptoms due to HF account
for over 848,634 of the 129,843,000 emergency depart-
ment (ED) visits annually.26,27 Prompted by poorly
controlled symptoms such as dyspnea, ED visits are
more common among HF patients with advanced dis-
ease and worsening illness trajectory. These symptom-
atic patients likely represent a group who would
benefit from palliative care services. However, ED pro-
viders lack a strategy to rapidly identify them,28e30 and
their illness trajectory is often difficult to predict.

Palliative care specialists aim to identify patients
with palliative care needs and thus most appropriate
for palliative care engagement. The surprise question,
which asks clinicians ‘‘would you be surprised if this
patient died in the next 12 months?’’ has been tested
in several areas outside the ED as an easy screening
tool that relies only on the clinician’s impression to
predict prognosis.31e36 Within the ED, this tool was
recently tested on all patients over 65 and showed
promise, with a sensitivity of 77% and a negative pre-
dictive value of 90%.37 Previous studies have also
looked at the accuracy of the surprise question (SQ)
for HF patients among primary care physicians,38 car-
diologists,39 and specialized heart failure nurses.40

However, the ability of the SQ to identify patients
with HF who are at high risk for one-year mortality
in the ED is unknown.

Our primary objective was to study the performance
of the SQ in patients who present to the ED with symp-
toms related to their HF. Our secondary objective was
to identify other clinical predictors of 12-month
mortality that could be used in conjunction with the
SQ to increase efficacy.
Methods
Study Design
We conducted a prospective cohort study at a single,

urban, academic hospital in the northeastern U.S.
from November 2016 to February 2017. The study
site has an annual ED volume of 110,000 visits, and
is an STEMI Receiving Center with active heart failure
and cardiac transplant programs. The study protocol
was approved by the institutional review board
(2015P000286).

Study Participants
We included patients receiving care in the ED,

whose symptoms were attributed to HF exacerbation
by the treating ED clinician (attending, resident, or
PA) responsible for their care. Throughout each shift,
research assistants (RAs) asked the attending pro-
viders if they had any patients in the ED for symptoms
related to their HF or an HF exacerbation. Patients
who carried a diagnosis of HF but whose ED
complaint was not perceived by the ED care team to
be related to an HF exacerbation were excluded.
We designed our study to reflect the current practice

environment, which incorporates staffing by a heterog-
enous group of clinicians including advanced practice
providers including residents, physician assistants, and
attending physicians. As such, once a patient was identi-
fied, the RA asked the responsible clinician or the
attending physician to respond to the question ‘‘Would
you be surprised if this patient died in the next
12 months?’’ ED clinicians were instructed to respond
‘‘no’’ if they would not be surprised if the patient died.
Enrollment was conducted during the day and evening.
We excluded patients cared for by EPs who were unwill-
ing to participate, as well as shifts when the RA was not
available to conduct enrollment.

Variables
Trained RAs abstracted demographic data and clin-

ical variables from the hospital’s electronic medical re-
cord. Demographic information included name, age,
date of birth, sex, and residence of origin (i.e.,
home dwelling vs. nursing home). Clinical variables
to be collected were determined a priori based on
literature review of HF mortality prediction models
and consensus among authors. These included pres-
ence or absence of multiple comorbidities, annual
ED utilization, use of HF pharmacotherapy and HF
devices, ED laboratory results, ED disposition, most
recent transthoracic echocardiography results, and
previous palliative care consultation. To ensure quality
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of data abstraction, a physician investigator reviewed
the charts and reabstracted data for all eligible pa-
tients. Patient name and date of birth were used to
match patients to the Massachusetts Registry of Vital
Records and Statistics, a statewide database that cata-
logs all deaths in Massachusetts. Date of death, as
well as marital status, was obtained from this registry
(see study flow in Fig. 1).

The primary outcome was the accuracy of the SQ in
predicting one-year mortality among HF patients pre-
senting to the ED with a symptom exacerbation.
Analysis
Patients were classified into one of two groups, based

on the EPs response to the SQ: patients in whom the
EP answered that they ‘‘would not be surprised’’ if
the patient died in the next 12 months, and those
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Fig. 1. Study flow. ED ¼ emergency de
who ‘‘would be surprised’’ if the patient died in the
next 12 months. We calculated the sensitivity, speci-
ficity, positive predictive value (PPV), and negative pre-
dictive value (NPV) of the SQ response and one-year
mortality. A P-value of 0.05 was used for statistical sig-
nificance. Bivariate analysis of all variables was per-
formed using two-sample t-test and chi-square test.
SDs and 95% CI were calculated. Logistic regression
model was used to assess the association between
one-year mortality and our independent variables. All
analyses were performed using SAS software v 9.4
(Copyright � 2017 SAS Institute Inc., Cary, NC, USA).
Results
During the study period, 199 patients were identi-
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Table 1
Baseline Characteristics, Grouped by EP Response to SQ (N ¼ 186)

All N ¼ 193
Median (IQR)

‘‘No, Would Not Be Surprised’’
n ¼ 103 Mean (SD)

‘‘Yes, Would Be Surprised’’
n ¼ 90 Mean (SD) P-Valuea

Demographics (n, %)
Age (median, SD) 74.5 (12.6) 81 (11.3) 69.5 (12.2) <0.001
Nursing home residency 21 (10.8) 15 (14.7) 6 (6.7) 0.079
Prior palliative care involvement 25 (12.9) 19 (18.6) 6 (6.7) 0.015
More than three ED visits in the last

year
59 (30.6) 37 (36.3) 22 (24.7) 0.085

Fall in the past year 72 (37.1) 42 (42.4) 33 (38.4) 0.58
One-year mortality 56 (29.0%) 44 (42.7%) 12 (13.3%) <0.001

Clinical information
Initial serum sodium 139 (136,142) 138.0 (5.0) 138.5 (4.39) 0.498
Initial BUN 27 (18,42) 35.2 (21.7) 30.1 (20.1) 0.100
Initial creatinine 1.4 (1.0, 1.9) 1.83 (1.3) 1.83 (1.5) 0.977
Initial BNP 3520 (1257, 9786) 13,341.9 (1,9736.1) 6193 (9,466,6) 0.003
Initial troponin 0.06 (0.03, 0.11) 0.17 (0.4) 0.12 (0.2) 0.425
Ejection fraction 51.2 (16.9) 51.3 (16.1) 50.7 (17.7) 0.793
Systolic blood pressure 140.8 (29.6) 135.8 (27.4) 146.7 (31.6) 0.011
Diastolic blood pressure 75.3 (18.5) 74.5 (20.9) 76.9 (15.8) 0.380
Heart rate 86.6 (21.5) 87.0 (22.6) 86.1 (20.2) 0.764

Disposition (n, %)
Admitted to hospital 163 (84.5)

ICU admission 32 (16.6) 20 (19.6) 12 (13.5) 0.248
Discharged from ED 17 (8.8) 6 (5.8) 11 (12.2) 0.42
Died in the ED 0 (0) 0 0 N/A
Other ED disposition 13 (6.7) 8 (7.8) 5 (5.6) 0.54

Comorbidities (n, %)
Advanced COPD 54 (27.9) 33 (32.0) 21 (23.3) 0.179
CHF 166 (86) 89 (86.4) 77 (85.6) 0.865
Cancer 34 (17.6) 20 (19.4) 14 (15.6) 0.482
Advanced CNS diseaseb 24 (12.4) 12 (11.7) 12 (13.3) 0.724
Diabetes 89 (46.1) 47 (45.6) 42 (46.7) 0.886
Anemia 47 (24.4) 36 (34.9) 11 (12.2) <0.001
Chronic renal failure 88 (45.6) 51 (49.5) 37 (41.1) 0.242
End-stage liver disease 6 (3.1) 2 (1.9) 4 (4.4) 0.420
Septic shock 7 (3.6) 5 (4.9) 2 (2.2) 0.452
Multiorgan failure 7 (3.6) 3 (2.9) 4 (4.4) 0.707
Home diuretics 147 (76.2) 79 (76.7) 68 (75.6) 0.852
HF devices (AICD, PM, LVAD, CRT) 37 (19.2) 18 (17.5) 19 (21.1) 0.522

EP ¼ emergency physician; SQ ¼ surprise question; IQR ¼ interquartile range; ED ¼ emergency department; BUN ¼ blood urea nitrogen; BNP ¼ brain natri-
uretic peptide; ICU ¼ intensive care unit; HF ¼ heart failure; COPD ¼ chronic obstructive pulmonary disease; CHF ¼ chronic heart failure; CNS ¼ central ner-
vous system; AICD ¼ automatic implantable cardioverter-defibrillator; PM ¼ pacemaker; LVAD ¼ left ventricular assist device; CRT ¼ cardiac resynchronization
therapy; ALS ¼ amyotrophic lateral sclerosis; MS ¼ multiple sclerosis.
aThe P-value is calculated by t-test for numerical covariates; and chi-square test or Fisher’s exact for categorical covariates, where appropriate.
bALS, MS, Parkinson’s, dementia.
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declined to answer the SQ. As such, complete data
were available for 97% of observations (n ¼ 193). Of
the 193 patients in the sample, 56 patients died within
21 months (29%). The mean age was 74.5 years (SD
12.6 years). The overall 12-month mortality was
65.46%. The mean ejection fraction was 51.2 (SD
16.9).

Performance of the Surprise Question
EPs reported that ‘‘they would not be surprised’’ if

the patient died in 12 months in 53% (103/193) of
cases. Of the 103 patients in whom EPs reported
‘‘they would not be surprised’’ if the patient died in
12 months, 42.7% (44 of 103) of these patients died
within 12 months. Of the 90 patients in whom EPs re-
ported ‘‘they would be surprised’’ if the patient died in
12 months, only 13.3% (12 of 90) died in 12 months
(Table 1).
The sensitivity, specificity, positive predictive value,
and negative predictive value of the SQ were 78.6%,
56.9%, 42.7%, and 86.7%, respectively (Table 2).
There was a 4.85 greater odds of death in the patients
in whom the clinicians answered that they would ‘‘not
be surprised’’ if the patient died within 12 months
(odds ratio [OR] 4.85, 95% CI 2.34e9.98, P < 0.0001).

Description of the Cohort
During the study period, 199 patients were identi-

fied as eligible for inclusion. Of these, six providers
declined to answer the SQ. As such, complete data
were available for 97% of observations (n ¼ 193). Of
the 193 patients in the sample, 56 patients died within
21 months (29%). The mean age was 74.5 years (SD
12.6 years). The overall 12-month mortality was
65.46%. The mean ejection fraction was 51.2 (SD
16.9).



Table 2
Test Characteristics of ‘‘SQ’’ for One-Year Mortality

SQ (‘‘No’’)

Sensitivity 78.6%
Specificity 56.9%
PPV 42.7%
NPV 86.7%

SQ ¼ surprise question; PPV ¼ positive predictive value; NPV ¼ negative pre-
dictive value.
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The median age among the ‘‘no’’ group was 81 years
versus 69.5 years in the ‘‘yes’’ group (P < 0.0001).
Elevated systolic blood pressure (P < 0.04), brain
natriuretic peptide (P < 0.008), blood urea nitrogen
(P < 0.002), and troponin (P < 0.0005) were associ-
ated with the ‘‘no’’ group. Patients with prior pallia-
tive care involvement (P < 0.02) were also
associated with ‘‘no’’ surprise. The only comorbidity
with statistically significant difference between the
groups was anemia (34.7% vs. 12.5%; P < 0.05).
There was no statistically significant difference be-
tween the two groups in the presenting heart rate,
creatinine, or serum sodium. Summary statistics of
presenting features and comorbid conditions are
shown in Table 1.
Table
Predictors of

‘‘No’’ surprise versus ‘‘yes’’
Age per one-year increase
Nursing home residency: yes vs. no
Prior palliative care involvement: yes vs. no
Clinical information

Initial serum sodium per 1 unit increase
Initial BUN per one-unit increase
Initial creatinine per one-unit increase
Initial troponin per one-unit increase
Initial BNP per 1000-unit increase
Ejection fraction per one percentage point increase
Systolic blood pressure per one-unit increase
Diastolic blood pressure per one-unit increase
Heart rate per 1 bpm increase
ICU admission: yes vs. no
Three or more ED visits in the last year vs. < 3

Comorbidities
Acute decompensated HF: yes vs. no
Advanced COPD: yes vs. no
CHF: yes vs. no
Cancer: yes vs. no
Advanced CNS disease (ALS, MS, Parkinson’s, dementia): yes vs. no
Diabetes: yes vs. no
Anemia: yes vs. no
Chronic renal failure: yes vs. no
End-stage liver disease: yes vs. no
Septic shock: yes vs. no
Multiorgan failure: yes vs. no
Other: yes vs. no
HF drugs (diuretics): 1 vs. 0
HF devices (AICD, PM): 1 vs. 0

BUN ¼ blood urea nitrogen; BNP ¼ brain natriuretic peptide; ICU ¼ intensive c
obstructive pulmonary disease; CHF ¼ chronic heart failure; ALS ¼ amyotroph
cardioverter-defibrillator; PM ¼ pacemaker.
Predictors of Mortality
Univariate analysis for all potential predictors of 12-

month mortality was performed (Table 3). The stron-
gest associations with death were ‘‘no’’ to the surprise
question (OR 4.85, 95% CI 2.34e9.98, P < 0.0001),
nursing home residence (OR 5.54 95% CI 2.2e14.1
P < 0.001), and prior palliative care involvement
(OR 6.39, 95% CI 2.64e15.47). Several clinical vari-
ables were also significantly associated with one-year
mortality, including increasing blood urea nitrogen
(OR 1.02 per one-unit increase, 95% CI 1.00e1.03)
and increasing SBP (OR 0.98 per one-unit increase,
95% CI 0.98e0.99, P < 0.0006); however, these associ-
ations were small (Table 3). Initial troponin and previ-
ous ejection fraction were not predictive of death.
Discussion
The SQ is a simple and intuitive way to predict mor-

tality that has recently been recognized as useful for
EPs, for whom time constraints are paramount.37 In
our study, the surprise question was tested for patients
with HF in the ED by EP clinicians. Clinicians reported
they would ‘‘not be surprised’’ if their patient died
3
Mortality

Odds Ratio (95% CI) P-Value

4.85 (2.35, 9.98) <0.0001
1.04 (1.01, 1.07) 0.01
5.54 (2.18, 14.12) 0.0003
6.39 (2.64, 15.47) <0.0001

1.00 (0.93, 1.06) 0.88
1.02 (1.00, 1.03) 0.03
1.05 (0.84, 1.31) 0.65
3.05 (0.63, 14.88) 0.17
1.04 (1.02, 1.07) 0.0007
1.00 (0.98, 1.02) 0.95
0.98 (0.97, 0.99) 0.0006
0.99 (0.98, 1.01) 0.52
1.01 (0.99, 1.02) 0.42
2.12 (0.98, 4.61) 0.06
2.19 (1.14, 4.19) 0.02

1.24 (0.60, 2.55) 0.56
0.74 (0.38, 1.45) 0.37
0.66 (0.25, 1.73) 0.40
0.44 (0.21, 0.95) 0.04
0.41 (0.17, 0.98) 0.04
1.21 (0.65, 2.25) 0.55
0.66 (0.33, 1.32) 0.24
0.69 (0.37, 1.29) 0.25

NA 0.19
0.64 (0.15, 2.77) 0.55
0.37 (0.09, 1.55) 0.18
0.92 (0.45, 1.87) 0.82
0.73 (0.34, 1.55) 0.41
1.53 (0.65, 3.58) 0.33

are unit; ED ¼ emergency department; HF ¼ heart failure; COPD ¼ chronic
ic lateral sclerosis; MS ¼ multiple sclerosis; AICD ¼ automatic implantable
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within 12 months in over half of the patients. Among
these patients, there was a nearly fivefold increase in
the odds of death. With a greater than 70% sensitivity,
the SQ may meaningfully improve ED-based screening
for high likelihood of palliative care needs among ED
patients presenting with HF symptoms. Although the
SQ did have a moderately high false-positive rate for
12-month mortality, both patients and providers are
highly likely to be harmed by implementation of this
screening question, thus diminishing the relative
importance of the low specificity.

Importantly, nearly all the clinicians in this study
were willing and able to answer the SQ without
receiving any disease-specific training, training on
the SQ, or training in HF prognostic tools. Although
feasibility of the SQ is not tested here, our finding of
high clinician participation rates is consistent with
two previous studies looking at EP clinicians’ use of
the SQ (participation > 80%).38 High participation
rates in our study lend support to findings from a
single-center study by Strout et al., which showed
high levels of acceptability and feasibility of the SQ
among ED clinicians. Based on our findings, we
believe that the SQ may be a feasible tool to use in
the ED to identify HF patients most likely to benefit
from palliative care.

Previous studies have looked at the accuracy of the
SQ among primary care physicians caring for patients
with HF,39 cardiologists,40 and specialized heart failure
nurses.41 Performance of the SQ among these groups
varied greatly, with the study of primary care physi-
cians reporting the lowest sensitivity (11.6%), the
study looking at cardiologists in the middle (35.3%),
and the study looking at heart failure nurses with
the highest (88.6%). Based on our findings, the SQ
performs better when used by EPs in the ED on symp-
tomatic HF patients than it does by PCPs in the clinic
setting and cardiologists caring for HF patients on an
inpatient ward. This may be because acute HF exacer-
bations, or symptomatic heart failure, are in fact a bet-
ter reflection of patients’ trajectory or could be
accounted for by a bias exerted on the outpatient
teams that know the patient bestdreflecting their
knowledge of the patient when they were healthier
earlier in the course of their illness. Literature has
indeed supported that as the duration of the relation-
ship with patients increases, and the time since the last
contact decreases, prognostic accuracy decreases.42 A
previous study evaluating the performance of the SQ
among all older (age > 65) adults presenting to the
ED found similar sensitivity (77%), and specificity
(56%) as we have reported here.38

Although other prognostic tools have been devel-
oped to predict mortality in the HF population,
most are used at the time of hospital discharge or
only assess near-term mortality.43e46 Instead, here we
assessed a tool that can be practically applied in the
ED in the absence of any other variables.
Using this tool, it should be noted that our study

suggests that over half of the patients presenting to
the ED with symptoms related to heart failure would
screen ‘‘positive.’’ If this was used as a trigger for palli-
ative care consultation, institutions would have to
ensure that they had the infrastructure to support
what would likely be a marked increase in the volume
of consultations. Alternatively, screening positive
could help the team understand where to use the pri-
mary palliative care skills they have learned or connect
with other outpatient resources that may be available
to them.
Finally, our study provides insight into basic demo-

graphic characteristics and comorbidities of patients
who present to the ED with HF and palliative care
needs. Although the characteristics of patients who
receive a palliative care consultation in the ED have
been reported47 and the general characteristics of pa-
tients presenting to the ED with HF exacerbations
were described 15 years ago,48 there is nothing in the
literature describing the characteristics of patients
with HF and palliative care needs. Understanding this
population is essential for palliative care planning and
for thedevelopmentof effective support care programs.
There were several limitations to our study. Our pri-

mary outcome was 12-month mortality and was ob-
tained using the database from the Massachusetts
Department of Health. As such, patients who died in
the surrounding states would not have been captured.
Our study did not aim to assess the skills or capabilities
of the practitioner answering the question to predict
mortality and was instead designed to reflect the cur-
rent practice environment of our ED that is staffed
by residents, physician assistants, and attending physi-
cians. As such, in a hospital in which only attending
physicians staff the ED, the performance of the ques-
tion may be different. In addition, patient identifica-
tion depended on screening by RAs and
identification by the treating team. As such, patients
may have been missed, and our data cannot be used
to comment on the prevalence of HF in the ED.
Finally, by nature of the way that patients were identi-
fied for the study (on periodic rounds by the RA
throughout the shift), multiple patients were often
identified at one time. These patients were often at
different stages in their medical workup and, as
such, the EPs were often answering the SQ with vari-
able familiarity with the patients. This limits our ability
to identify an ‘‘ideal time’’ in the workup to ask pro-
viders this question. There does not seem to be any
consensus in prior application of the SQ in the ED
as to what the ideal time is to ask this question. The
EPs familiarity with patients is likely influenced by
their practice environment and if they work at an
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institution with long lengths of stay and boarding (in
which EPs can care for patients for a day or more)
or if they work in an environment in which HF pa-
tients are covered by the inpatient team upon decision
to admit.
Conclusion
Based on this study, the SQ appears to be a valuable

tool for identifying HF patients in the ED who would
benefit from palliative care. Future research should
further investigate what interventions increase access
to palliative care for this patient population in
the ED, and the impact of such interventions on
the health care system, patient survival, and quality
of life.
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