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Abstract
Background: The “surprise question” (SQ) (“Would you be surprised if this patient died in the next 12 months?”)
is the most frequently used screening tool in emergency departments (EDs) to identify patients with poor
prognosis and potential unmet palliative needs.
Objective: To test and compare the accuracy of the SQ between emergency nurses (ENs) and emergency
physicians (EPs) in predicting long-term mortality among older patients (OP) in the ED.
Design and Setting/Subjects: A prospective cohort study of OPs (‡75 years) conducted in two Belgian EDs.
EPs and ENs answered the SQ for the patients they cared for. Positive SQ (SQ+) was defined as a “no” answer.
One-year mortality was assessed by phone call.
Results: EPs and ENs both answered the SQ for 291 OPs (mean age 83.2 – 5.4, males 42.6%). The SQ was positive
in 43% and 40.6%, respectively. Predictive values were similar in both groups: sensitivity, specificity, c-statistics,
negative predictive value, and positive predictive value were 0.79 (0.66–0.88), 0.68 (0.62–0.76), 0.69 (0.63–0.75), 0.92
(0.86–0.96), and 0.4 (0.31–0.50), respectively, for EPs and 0.71 (0.57–0.82), 0.69 (0.62–0.75), 0.69 (0.63–0.75), 0.89
(0.83–0.93), and 0.41 (0.31–0.51), respectively, for ENs. SQ + was associated with a higher mortality risk in both
group (EPs hazard ratio: 3.2 [1.6–6.7], p = 0.002; ENs hazard ratio: 2.5 [1.3–4.8], p = 0.006). The survival probability
was lower when both EPs and ENs agreed on the SQ+ (p < 0.001).
Conclusion: The SQ is a simple tool to identify older ED patients at high mortality risk. Concordant responses
from EPs and ENs are more predictive than either alone.
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Introduction
The global population is aging, leading to a rise in the
number of older patients (OP) facing one or more
progressive chronic conditions and frailty.1 Insuffi-
cient consideration is given to discussions related to
the patients’ goals of care and end-of-life issues.2,3

Palliative care (PC) is often introduced at a very late
stage, despite well-established benefits when applied
earlier.4 Such a PC approach involves anticipating
end-of-life issues and patient’s wishes, while some-
times maintaining certain treatments. This approach
facilitates a gradual transition to terminal phases.
Acute exacerbations of the diseases often lead to a

nonscheduled hospital admission, through the emer-
gency department (ED). Such admission is commonly
seen as an adverse event,5 indicating an acute decline
in health or the progression of the disease.6,7 How-
ever, it can also be used as an opportunity to identify
OPs who could benefit from PC and to assess poten-
tially unmet needs.8–10 Benefits of initiating early PC
in the ED have been proven in terms of costs and
length of hospital stay.11

Various tools have been suggested in the literature to
facilitate the identification of these OPs.12,13 In the fast-
paced and crowded environment of the ED, it is essen-
tial for such a tool to be quick and user-friendly.13,14

The “surprise question” (SQ) is the most com-
monly used prognostic tool in the ED, whereby clini-
cians are asked “Would you be surprised if this
patient died in the next 6–12 months?”13 The SQ has
proven its value in facilitating discussions about PC
and end-of-life considerations.15

Two systematic reviews with meta-analysis16,17 and
one systematic review13 examined the accuracy of the SQ
in predicting mortality, with widely varying results (from
11.6% to 95.6%). Although it has been tested in various
settings such as oncology, hemodialysis, and surgery,18–20

there is a limited number of studies in EDs. This tool has
demonstrated its feasibility, usefulness, and quickness
when applied in this setting.15 Recent research has
explored the accuracy of the SQ in this context,21 focusing
on predicting short-term mortality.22,23 Moreover, one
study highlighted a higher accuracy of the SQ in predict-
ing 30-days mortality of OPs in the ED when emergency
nurses (ENs) and emergency physicians (EPs) agreed.24

To date, no study has been carried out in the context of
EDs to assess the level of agreement between physicians
and nurses in their responses to the SQ in predicting one-
year mortality.

Our study sought to investigate (1) the prognostic
value of the SQ among physicians and nurses and (2)
the potential agreement in responses to the SQ between
them.
Research aims and hypotheses: We hypothesized

that the prognostic value of the SQ from EPs and ENs
in predicting long-term mortality would be moderate
(accuracy between 0.7 and 0.925) and correlated with
ENs’ SQ answers. Moreover, we hypothesized that inde-
pendent SQ agreement between EPs and ENs improves
the SQ accuracy.

Methods
The study was reported following the STROBE statement.

Study design and population
This study was a secondary analysis of a bicenter cohort
enrolled between December 2019 and November 2020,
with interruption due to the COVID-19 pandemic for
security reasons (between February and August).
Given the definition of the Belgian care program for

the geriatric patient, we included patients aged 75 years
and over.26 Patients were also eligible if they had been
admitted to the ED of two tertiary hospitals in Belgium.
Dying patients, i.e., likely to die within 24 hours follow-
ing ED admission, and patients previously included in
the study were excluded. Dying patients were prospec-
tively determined by the researcher after discussion
with the EPs in charge.

Data collection and measurements
During the study period, the following data were collected
by three researchers on working days (weekdays from 8
am to 6 pm) from patients or their legal representatives:
sociodemographic characteristics, including age, gender,
residence, and marital status, Charlson Comorbidity
Index (CCI),27and prehospital (2 weeks before admission)
functional independence as assessed by the basic activities
of daily living (bADL, Katz score28) and instrumental
activities of daily living (iADL, Lawton score29) tools.31

The CCI is a scoring system used in research to predict
outcomes (functional decline, mortality, and length of
hospital stay). The number and severity of comorbidities
are measured from a predefined list of 19 comorbidities.
The Katz and Lawton scores both assess patient’s
autonomy. Katz score includes 6 domains rated from 1
to 4, whereas the Lawton score assesses 7 domains.
Lower score for the bADL and higher scores for iADL
indicate greater autonomy.
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During the patient’s ED stay, EPs and ENs answered
independently the SQ, i.e., “Would you be surprised if
this patient died in the next 12 months?” The research-
ers asked orally the SQ to the ENs and EPs in charge of
the patient, when they had enough clinical information.
It was not integrated in the EMR. Physicians were clas-
sified according to their length of practice as junior (£3
years) or senior (>3 years). There were three possible
answers: “yes” (“surprised” corresponding to a negative
SQ or “SQ-”), “no” (“not surprised” corresponding to a
positive SQ or “SQ+”), and “don’t know.” Nurses and
physicians were blinded to each other responses.

Outcomes
The primary outcome was 1-year mortality of OPs
admitted to the ED, which was assessed by phone calls
to them or their legal representatives.

Statistical analysis
Descriptive statistics were conducted to analyze the
study population. Categorical variables were expressed
as numbers and percentages, whereas continuous varia-
bles were presented as means and standard deviations.
Logistic multiple regression was used to explore poten-
tial associations between some parameters and a SQ+.
Pearson’s Chi-squared test with Yates’ continuity cor-
rection was used to examine the association between
EPs’ and ENs’ responses. The agreement between EPs’
and ENs’ responses was evaluated using Cohen’s kappa
coefficient.30

To evaluate the accuracy of the SQ in predicting 1-year
mortality, areas under the receiver operating character-
istic (ROC) curves were calculated. ROC curves were
generated for each group, and sensitivity and specificity
were determined using a bivariate model. Additional
metrics such as c-statistics, predictive values, and likeli-
hood ratios were also computed. The performance
measures evaluated included sensitivity, specificity, posi-
tive and negative predictive values (PPV and NPV), as
well as positive and negative likelihood ratios (PLR and
NLR). We also examined the agreement between EPs
and ENs on their responses to the SQ. Furthermore, the
ROC curves of both SQ responses (EPs as Predictor
1 and ENs as Predictor 2) were compared using a test
described by Delong et al. for paired ROC curves.31

Survival analyses were conducted using Kaplan–
Meier curves, and multiple Cox regressions were per-
formed with adjustments for age, gender, and the CCI.
These analyses aimed to assess the correlation between
SQ responses and 1-year mortality. The Benjamini–

Hochberg false-discovery rate correction method (cor-
rection for multiple testing) was used to show a statisti-
cally significative difference between the survival curves.
Statistical analyses were performed using the R sta-

tistical software version 4.3.0 (R packages: “epiR” ver-
sion 2.0.60, “survival” version 3.5.5, “pROC” version
1.18.2), with statistical significance set at p < 0.05.

Ethics
This study was approved by the medical ethics commit-
tee of the two tertiary hospitals and is registered under
the number B403201941609. Each participant, or their
legal representative, signed an informed consent before
any data collection.

Results
Population characteristics and 1-year mortality
Figure 1 summarizes the inclusion process from which
the final cohort for analysis comprising 291 patients
was derived.
Table 1 and Table 2 provide an overview of the char-

acteristics of the 291 patients included, after excluding
patients due to loss of follow-up, patients who were
unabled to answer or missing of both EPs’ and ENs’ SQ
responses. Logistical reasons were the unavailability of
the researcher for the patients’ inclusion.
Patients (mean age 83.2 years, 43% male) were mainly

community dwelling. The mean Katz score and Lawton
score were 8.4 (–3.5) and 4.6 (–2.1), respectively. More
than half of the patients had two or more comorbidities
(51.9%; n = 151), with a mean CCI of 5.9 (–2.3). Among
the study patients, 46% (n = 135) required hospitaliza-
tion, with 47% (n = 64) being admitted to a medicine
ward and 28.9% (n = 39) to a geriatric ward.
Among patients with a positive SQ answered by EPs

or ENs, it was observed that they were older and more
often nursing home residents than those with a SQ-.
They also displayed a higher functional dependency,
based on the iADL and bADL scores. They took more
medications per day and had a higher comorbidity
score (CCI = 6.6 versus 5.4; p < 0.001). No significant
difference was found between patients experiencing a
fall within the past 12 months. Advance care planning
was not available for the majority of the OP admitted
(data not shown).
One-year mortality rate after ED visit was 21.6% and

was significantly higher when EPs answered a positive
SQ (SQ+ = 40% versus SQ- = 8%; p < 0.001).
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Prognostic accuracy of the surprise question and
agreement between ED nurses and ED physicians
Table 3 displays the prognostic accuracy of the SQ
when answered by EPs and ENs.
Overall, accuracy in predicting 1-year mortality was

moderate, whereas senior EPs showed a higher sensitiv-
ity and better NLR than junior EPs. In multivariable
analysis adjusted for age, gender, and CCI, SQ + was
associated with mortality with a hazard ratio (HR) of
3.2 [95%CI: 1.56—6.7] (p = 0.002).
The sensitivity was 0.79 (0.66–0.88) for EPs and 0.71

(0.57–0.82) for ENs, meaning that they correctly identi-
fied 79% and 71% of patients who would die within 12
months, respectively. EPs had a specificity of 0.67 (0.60–
0.73), similar to that of ENs (0.69 [0.62–0.75]). The com-
bined sensitivity, associating concordant responses bet-
ween EPs and ENs, is lower (0.57) than that calculated
separately. Conversely, the combined specificity is higher
(0.85).
The probability of dying within 12 months in case of

SQ+ (PLR) increased moderately for EPs (2.36 [1.85–3])
and ENs (2.29 [1.75–2.99]). The NLR was also moderate
(EPs: 0.32 [0.19–0.54] and ENs: 0.42 [0.28–0.64]).

When senior EPs responded SQ-, the informative value
of the SQ- was higher (NLR 0.14 [0.04–0.54]).
The analyses of the SQ accuracy in predicting long-

term mortality did not reveal any significant differ-
ence when comparing the responses of EPs and ENs
(p = 0.67). The overall accuracy (c-statistics) of the SQ
was 0.69 and remained consistent between EPs and
ENs, with odds ratios of 7.33 (3.63–14.82) and 5.39
(2.83–10.24), respectively.
The mortality rate was higher when EPs or ENs

answered “not surprised” (SQ+) (EPs: 39.3% (n = 48)
versus 7.6% (n = 13), p < 0.001; ENs: 38.1% (n = 40) ver-
sus 11% (n = 17), p < 0.001). Survival rates at 1 year
were found to be significantly lower when ENs or EPs
provided a SQ + response (p < 0.001). Figure 2 shows
the mortality rates at 1 year according to the EPs’
responses, then combined with the ENs’ responses.
Interestingly, when both ENs and EPs answered a SQ

+ (“SQ2”), survival curves show that OP die more rap-
idly compared with cases where only one of them was
not surprised (“SQ1”) (log-rank 50; p < 0.001) (Fig. 3).
These findings were statistically significant with a
notable difference among the three survival curves

FIG. 1. Flowchart of patients’ inclusion.
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(p < 0.001). Further analysis using Cox regressions,
while adjusting for age, gender, and CCI, revealed that
SQ + responses by both EPs and ENs were significantly
associated with higher mortality rates, with HRs for
EPs and ENs of 3.2 (97.5%CI: 1.56–6.7; p = 0.002) and
2.5 (97.5%CI: 1.30–4.8; p = 0.006), respectively.

EPs indicated that they would not be surprised (SQ+)
if 43% (n = 113) of OPs admitted to the ED died within
12 months. When ENs answered, the SQ was positive
for 40.6% of the patients (n = 106). There was an agree-
ment between the two groups in approximatively 3 out
of 4 patients (n = 171; 72.4%), regardless of whether the

Table 2. Patients’ Characteristics and Emergency Nurses’ Responses to the Surprise Question

Total (n patients = 291)
Mean (SD) or n (%)

Nurses (n patients = 261)

p value
SQ+ (n = 105)

Mean (SD) or n (%)
SQ-(n = 156)

Mean (SD) or n (%)

Age, years (SD) 83.2 (5.4) 84.2 (5.6) 82.5 (5.1) 0.01*
85+, n (%) 118 (40.5) 49 (46.2) 57 (36.8) 0.16
Gender, male, n (%) 124 (42.6) 51 (48.1) 61 (39.4) 0.16
Residence, n (%)
Community-dwelling 267 (91.8) 93 (87.7) 145 (93.5) 0.12
Nursing home 18 (6.2) 11 (10.4) 6 (3.9) 0.05
Partnership 146 (50.2) 49 (46.2) 77 (49.7) 0.69

CCI, n (SD) 5.9 (2.3) 6.9 (2.8) 5.4 (1.9) <0.001*
Medications, n (SD) 7 (4) 7.6 (4) 6.5 (3.9) 0.03*
bADL (Katz), total, n (SD) 8.4 (3.5) 9.8 (4.5) 7.7 (2.5) <0.001*
iADL (Lawton), total, n (SD) 4.6 (2.1) 3.8 (2.3) 5 (1.9) <0.001*
Falls (any during the past 12 months), n (%) 131 (45) 55 (51.9) 63 (40.6) 0.09
Death, 12 months, n (%) 63 (21.6) 41 (38.7) 17 (11) <0.001*
Hospitalization, n (%)
Geriatrics 39 (13.4) 19 (17.9) 16 (10.3) 0.16
Medicine 64 (22) 36 (34) 20 (12.9) 0.16
Surgery 17 (5.8) 5 (4.7) 11 (7.1) 0.15
IMC stroke unit 7 (2.4) 2 (1.9) 4 (2.6) 0.15
ICU 8 (2.7) 4 (3.8) 3 (1.9) 0.16

bADL, basic activities of daily living; CCI, Charlson comorbidity index; iADL, instrumental activities of daily living; ICU, intensive care unit; IMC,
intermediate care; SD, standard deviation; SQ, surprise question.

*Statistically significant

Table 1. Patients’ Characteristics and Emergency Physicians’ Responses to the Surprise Question

Total (n patients = 291)
Mean (SD) or n (%)

Nurses (n patients = 263)

p value
SQ+ (n = 113)

Mean (SD) or n (%)
SQ-(n = 150)

Mean (SD) or n (%)

Age, years (SD) 83.2 (5.4) 84.2 (5.3) 82.3 (5.4) 0.006*
85+, n (%) 118 (40.5) 55 (48.7) 51 (34) 0.03*
Gender, male, n (%) 124 (42.6) 55 (48.7) 56 (37.3) 0.07
Residence, n (%)
Community-dwelling 267 (91.8) 99 (87.6) 142 (94.7) 0.05
Nursing home 18 (6.2) 12 (10.6) 5 (3.3) 0.02*
Partnership 146 (50.2) 56 (49.6) 78 (52) 0.8

CCI, n (SD) 5.9 (2.3) 6.6 (2.5) 5.4 (1.9) <0.001*
Medications, n (SD) 7 (4) 8 (4) 6 (4) 0.005*
bADL (Katz), total, n (SD) 8.4 (3.5) 9.5 (4.2) 7.6 (2.6) <0.001*
iADL (Lawton), total, n (SD) 4.6 (2.1) 3.8 (2.2) 5.2 (1.8) <0.001*
Falls (any during the past 12 months), n (%) 131 (45) 56 (49.6) 62 (41.3) 0.23
Death, 12 months, n (%) 63 (21.6) 44 (38.9) 12 (8) <0.001*
Hospitalization, n (%)
Geriatrics 39 (13.4) 20 (17.7) 13 (8.7) 0.9
Medicine 64 (22) 36 (31.9) 23 (15.3) 0.9
Surgery 17 (5.8) 8 (7.1) 6 (4) 0.9
IMC stroke unit 7 (2.4) 3 (2.7) 3 (2) 0.9
ICU 8 (2.7) 6 (5.3) 2 (1.3) 0.9

bADL, basic activities of daily living; CCI, Charlson comorbidity index; iADL, instrumental activities of daily living; ICU, intensive care unit; IMC,
intermediate care; SD, standard deviation; SQ, surprise question.

*Statistically significant
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response was SQ- or SQ+ (Table 4). Both EPs and ENs
agreed on a SQ + for more than 1 out of 4 patients
(n = 65; 27.5%). The responses provided by EPs and
ENs showed a significant association (p < 0.001) with a
moderate level of agreement, as indicated by the
Cohen’s kappa coefficient of 0.43 (0.31–0.56; p < 0.001).

Discussion
Main findings
To the best of our knowledge, this study was the first to
compare the prognostic value of the SQ between EPs
and ENs in OPs within the ED setting. The accuracy of
the SQ in predicting 1-year mortality was found to be
moderate for both EPs and ENs. When both EPs and
ENs independently agreed on an SQ+, patients had sig-
nificantly a lower probability to be alive at one year,
highlighting their complementarity in prognostication.

Comparison to the literature
The accuracy of the SQ in this study aligned with pre-
vious research findings. Kirkland et al. (2022)

highlighted that the SQ was the most widely screening
tool used to identify unmet PC needs in the ED.13

The review included 12 studies on the SQ with differ-
ent outcome measures (30-days, 6-month, and 12-
month mortality). The sensitivity and specificity of
the SQ to predict 12-month mortality varied widely
across studies. Ouchi et al. investigated the prognostic
accuracy of the SQ in older ED patients and reported
similar results.21 Aaronson et al. found comparable
performance measures in a cohort of heart failure
patients admitted to the ED.32

The sensitivity of the SQ in this study was higher
than that reported in other studies, especially for sen-
ior physicians.33,34 Higher sensitivity indicated that
senior physicians were more successful in identifying
patients who were likely to die within 1 year and who
could potentially benefit from PC. On the contrary,
the specificity of the SQ was lower than what has been
reported in the literature.13 However, the NPV of the
SQ was found to be high, indicating that a SQ- was
reliable in ruling out patient at lower risk of 1-year
mortality. Due to a lack of power, combined sensitiv-
ity was not statistically significant.
The higher sensitivity observed in this study could

also be attributed to the severity of illness among the
patients, resulting in an increased risk of death
within 1 year. It should be noted that the mortality
rate in this cohort was higher to findings from other
studies conducted in EDs.21 The patients in our
cohort were also older (inclusion criteria) and frailer
than those in other studies where lower sensitivity
was reported.15,19 Many factors related to the care-
workers are reported in the literature to influence
the prognosis accuracy of such clinical tool (spe-
cialty and relationship with the patients).35 EPs, who
primarily encounter acutely ill patients in the ED,

FIG. 2. One-year mortality rates according
the EPs’ responses, then combined with the
ENs’ responses. EN, emergency nurses; EP,
emergency physicians.

Table 3. Performance Tests of the Surprise Question

Physicians

NursesAny Junior Senior

Sensitivity 0.79 (0.66–0.88) 0.7 (0.51–0.84) 0.91 (0.72–0.99) 0.71 (0.57–0.82)
Specificity 0.67 (0.6–0.73) 0.7 (0.63–0.78) 0.62 (0.5–0.73) 0.69 (0.62–0.75)
c-statistics 0.69 (0.63–0.75) 0.7 (0.62–0.77) 0.69 (0.58–0.78) 0.69 (0.63–0.75)
OR 7.33 (3.63–14.82) 5.49 (2.38–12.7) 16.88 (3.67–77.56) 5.39 (2.83–10.24)
PPV 0.4 (0.31–0.5) 0.39 (0.27–0.53) 0.43 (0.29–0.58) 0.41 (0.31–0.51)
NPV 0.92 (0.86–0.96) 0.9 (0.82–0.95) 0.96 (0.85–0.99) 0.89 (0.83–0.93)
PLR 2.36 (1.85–3) 2.36 (1.66–3.37) 2.38 (1.73–3.27) 2.29 (1.75–2.99)
NLR 0.32 (0.19–Z0.54) 0.43 (0.25–0.73) 0.14 (0.04–0.54) 0.42 (0.28–0.64)

NLR, negative likelihood ratio; NPV, negative predictive value; OR, odds ratio; PLR, positive likelihood ratio; PPV, positive predictive value.
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may tend to overestimate the mortality rate due to
the perceived acuity of the cases they handle. On the
contrary, physicians who have regular interactions
with their patients could underestimate their mor-
tality risk.18,34

The agreement between ENs and EPs in this study
was found to be moderate, providing valuable insights
as this is the first study to assess such agreement specifi-
cally in the ED setting. Yarnell et al.33 investigated the
correlation between attending and trainee physicians in
general internal medicine and observed a moderate
agreement. In our study, we could not explore the rea-
sons of disagreement on 28% of cases because of miss-
ing data. Another interesting question would be to see
how predictions differed based on the patient’s survival.

Clinical and research implications
The SQ can serve as a facilitator for end-of-life discus-
sions and promotion of further assessment for poten-
tial unmet PC needs.7 The specific modalities for

initiating a PC approach need to be clarified, as vari-
ous studies have investigated different interventions,
such as education of health care personnel, PC con-
sultations, and automated screening tools.36–38

Although admission of OP in the ED is often seen as
an undesirable event, the authors are convinced that it
can be an opportunity to initiate a PC approach. This
can benefit to the patient, their family but also in terms
of health care services use. ED play a key role in the
health care landscape, acting as a real hub that can also
guide care trajectories. This role is particularly important
when approaching the end of life. Indeed, three quarters
of people who die have consulted an ED in their last 6
months of life, but few received PC.8 Although we have
not tested the value of the answers of a “Cascading SQ,”
agreement between ENs and EPs enables more specific
identification of OP who will die in a year. This case
finding raises a redflag to the professionals involved in
the care of these patients, on the need to discuss the
end-of-life issues and patients’ wishes. Moreover, this
study underlines the importance of interprofessional col-
laboration and communication between EPs and ENs.

Strengths and limits
This study has several strengths and limits. One of its
strengths is its multicenter prospective design, with a

FIG. 3. Survival differences among the SQ responses: “SQ0” when EPs and nurses answered “surprised,”
“SQ1” when EPs OR nurses answered “not surprised,” and “SQ2” when both agreed on “not surprised.”
EP, emergency physician; SQ, surprise question.

Table 4. Agreement on the Surprise Question

SQ + physicians, % (n) SQ- physicians, % (n)

SQ + nurses, % (n) 27.5% (65) 11.9% (28)
SQ- nurses, % (n) 15.7% (37) 44.9% (106)
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cohort of OPs in an ED setting. This study also assessed,
for the first time, the agreement between nurses and
physicians.
We cannot generalize the results to an entire older

population due to potential limits including selection
bias (inclusion following the definition of the Belgian
care program for the geriatric patient). We excluded
patients admitted in the ED outside the office hours,
dying patients (where it is too late to include them in an
early palliative approach). We do not have any informa-
tion about these patients’ characteristics. We also had to
interrupt the inclusion during the COVID-19 pandemic.
The SQ was not initially built to predict death but

to facilitate the identification of potential unmet PC
needs.12,13 A number of studies have nevertheless eval-
uated this outcome.17,18,21,23

Conclusion
The SQ is a simple tool to identify older ED patients at
high mortality risk, even more when EPs and ENs inde-
pendently agreed to be not surprised by a 1-year death.
This could be a redflag to further assess OPs’ palliative
care needs and initiate discussion about goals of care
and end-of-life issues. Future interventional studies are
needed to explore the impact of a “Cascading SQ”.

Acknowledgment
The authors would like to thank Oscar Liessens, from
Support Technology Platform in Methodology and
Statistical Computation (SMCS), for his support in the
statistical analyses.

Funding Information
This research was supported by Maurice Maret Fund,
King Baudouin Foundation, Belgium. A.C. is supported
by the “Fonds Prof. Adrienne Gommers”and by a grant
from “Ordre de Malte-Oeuvre du Calvaire.” L.K. is sup-
ported by a Professorship in palliative care from the
UCLouvain. Sponsors played no role in the design, data
analysis and redaction of the present article.

Author Disclosure Statement
The authors declare they have no competing interests.

References
1. Ageing and health. Available from: https://www.who.int/news-room/

fact-sheets/detail/ageing-and-health [Last accessed: June 9, 2023].
2. Proportion of Palliative care. Available from: https://www.who.int/news-

room/fact-sheets/detail/palliative-care [Last accessed: June 9, 2023].
3. Oulton J, Rhodes SM, Howe C, et al. Advance directives for older adults

in the emergency department: A systematic review. J Palliat Med 2015;
18(6):500–505; doi: 10.1089/jpm.2014.0368

4. Temel JS, Greer JA, El-Jawahri A, et al. Effects of early integrated pallia-
tive care in patients with lung and GI cancer: A randomized clinical trial.
J Clin Oncol 2017;35(8):834–841; doi: 10.1200/JCO.2016.70.5046

5. Theou O, Campbell S, Malone ML et al. Older adults in the emergency
department with frailty. Clin Geriatr Med 2018;34(3):369–386; doi: 10
.1016/j.cger.2018.04.003

6. Ukkonen M, Jämsen E, Zeitlin R, Pauniaho SL. Emergency department
visits in older patients: A population-based survey. BMC Emerg Med
2019;19(1):20; doi: 10.1186/s12873-019-0236–3

7. Ouchi K, George N, Schuur JD, et al. Goals-of-care conversations for
older adults with serious illness in the emergency department: Chal-
lenges and opportunities. Ann Emerg Med 2019;74(2):276–284; doi: 10
.1016/j.annemergmed.2019.01.003

8. Smith AK, McCarthy E, Weber E, et al. Half of older Americans seen in
emergency department in last month of life; most admitted to hospital,
and many die there. Health Aff (Millwood) 2012;31(6):1277–1285; doi:
10.1377/hlthaff.2011.0922

9. Grudzen CR, Richardson LD, Morrison M, et al. Palliative care needs of seri-
ously ill, older adults presenting to the emergency department. Acad
Emerg Med 2010;17(11):1253–1257; doi: 10.1111/j.1553-2712.2010.00907.x

10. Definition of Palliative care. Available from: https://www.who.int/news-
room/fact-sheets/detail/palliative-care [Last accessed: June 9, 2023].

11. Wang DH, Heidt R. Emergency department admission triggers for pallia-
tive consultation may decrease length of stay and costs. J Palliat Med
2021;24(4):554–560.

12. Davis MP, Temel JS, Balboni T, et al. A review of the trials which examine
early integration of outpatient and home palliative care for patients
with serious illnesses. Ann Palliat Med 2015;4(3):99–121; doi: 10.3978/j
.issn.2224-5820.2015.04.04

13. Kirkland SW, Yang EH, Garrido Clua M, et al. Screening tools to identify
patients with unmet palliative care needs in the emergency depart-
ment: A systematic review. Acad Emerg Med 2022;29(10):1229–1246;
doi: 10.1111/acem.14492

14. Loffredo AJ, Chan GK, Wang DH, et al. United states best practice guide-
lines for primary palliative care in the emergency department. Ann Emerg
Med 2021;78(5):658–669; doi: 10.1016/j.annemergmed.2021.05.021

15. Haydar SA, Almeder L, Michalakes L, et al. Using the surprise question to
identify those with unmet palliative care needs in emergency and inpa-
tient settings: What do clinicians think? J Palliat Med 2017;20(7):
729–735; doi: 10.1089/jpm.2016.0403

16. White N, Kupeli N, Vickerstaff V, Stone P. How accurate is the ‘Surprise
Question’ at identifying patients at the end of life? A systematic review
and meta-analysis. BMC Med 2017;15(1):139; doi: 10.1186/s12916-017-
0907–4

17. Downar J, Goldman R, Pinto R, et al. The ‘surprise question’ for predict-
ing death in seriously ill patients: A systematic review and meta-analysis.
CMAJ 2017;189(13):E484–E493; doi: 10.1503/cmaj.160775

18. Lilley EJ, Gemunden SA, Kristo G, et al. Utility of the ‘Surprise’ question
in predicting survival among older patients with acute surgical condi-
tions. J Palliat Med 2017;20(4):420–423; doi: 10.1089/jpm.2016.0313

19. Moss AH, Ganjoo J, Sharma S, et al. Utility of the ‘surprise’ question to
identify dialysis patients with high mortality. Clin J Am Soc Nephrol
2008;3(5):1379–1384; doi: 10.2215/CJN.00940208

20. Moss AH, Lunney JR, Culp S, et al. Prognostic significance of the ‘sur-
prise’ question in cancer patients. J Palliat Med 2010;13(7):837–840; doi:
10.1089/jpm.2010.0018

21. Ouchi K, Jambaulikar G, George NR, et al. The ‘Surprise Question’ asked
of emergency physicians may predict 12-month mortality among older
emergency department patients. J Palliat Med 2018;21(2):236–240; doi:
10.1089/jpm.2017.0192

22. Haydar SA, Strout TD, Bond AG, et al. Prognostic value of a modified sur-
prise question designed for use in the emergency department setting.
Clin Exp Emerg Med 2019;6(1):70–76; doi: 10.15441/ceem.17.293

23. Ouchi K, Strout T, Haydar S, et al. Association of emergency clinicians’
assessment of mortality risk with actual 1-month mortality among older
adults admitted to the hospital. JAMA Netw Open 2019;2(9):e1911139;
doi: 10.1001/jamanetworkopen.2019.11139

24. Zelis N, Mauritz AN, Kuijpers LIJ, et al. Short-term mortality in older med-
ical emergency patients can be predicted using clinical intuition: A Pro-
spective Study. PLoS One 2019;14(1):e0208741.

Coulon et al.; Palliative Medicine Reports 2024, 5.1
http://online.liebertpub.com/doi/10.1089/pmr.2024.0010

394

https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/palliative-care
https://www.who.int/news-room/fact-sheets/detail/palliative-care
http://dx.doi.org/10.1089/jpm.2014.0368
http://dx.doi.org/10.1200/JCO.2016.70.5046
http://dx.doi.org/10.1016/j.cger.2018.04.003
http://dx.doi.org/10.1016/j.cger.2018.04.003
http://dx.doi.org/10.1186/s12873-019-0236-3
http://dx.doi.org/10.1016/j.annemergmed.2019.01.003
http://dx.doi.org/10.1016/j.annemergmed.2019.01.003
http://dx.doi.org/10.1377/hlthaff.2011.0922
http://dx.doi.org/10.1111/j.1553-2712.2010.00907.x
https://www.who.int/news-room/fact-sheets/detail/palliative-care
https://www.who.int/news-room/fact-sheets/detail/palliative-care
http://dx.doi.org/10.3978/j.issn.2224-5820.2015.04.04
http://dx.doi.org/10.3978/j.issn.2224-5820.2015.04.04
http://dx.doi.org/10.1111/acem.14492
http://dx.doi.org/10.1016/j.annemergmed.2021.05.021
http://dx.doi.org/10.1089/jpm.2016.0403
http://dx.doi.org/10.1186/s12916-017-0907-4
http://dx.doi.org/10.1186/s12916-017-0907-4
http://dx.doi.org/10.1503/cmaj.160775
http://dx.doi.org/10.1089/jpm.2016.0313
http://dx.doi.org/10.2215/CJN.00940208
http://dx.doi.org/10.1089/jpm.2010.0018
http://dx.doi.org/10.1089/jpm.2017.0192
http://dx.doi.org/10.15441/ceem.17.293
http://dx.doi.org/10.1001/jamanetworkopen.2019.11139


25. Fischer JE, Bachmann LM, Jaeschke R. A readers’ guide to the interpreta-
tion of diagnostic test properties: Clinical example of sepsis. Intensive
Care Med 2003;29(7):1043–1051.

26. SPF Santé publique [Internet]. Services hospitaliers et programmes de
soins. 2016. Available from: https://www.health.belgium.be/fr/services-
hospitaliers-et-programmes-de-soins [Last accessed: January 9, 2024].

27. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classi-
fying prognostic comorbidity in longitudinal studies: Development and
validation. J Chronic Dis 1987;40(5):373–383; doi: 10.1016/0021-
9681(87)90171-8

28. Lawton MP, Brody EM. Assessment of older people: Self-maintaining and
instrumental activities of daily living. Gerontologist 1969;9(3):179–186.

29. Katz S, Ford A, Moskowitz R, et al. Studies of illness in the aged: The
index of adl: A standardized measure of biological and psychosocial
function. JAMA 1963;185(12):914–919; doi: 10.1001/jama.1963
.03060120024016

30. Cohen J. A coefficient of agreement for nominal scales. Educ Psychol
Measur 1960;20(1):37–46; doi: 10.1177/001316446002000104

31. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing the areas under
two or more correlated receiver operating characteristic curves: A non-
parametric approach. Biometrics 1988;44(3):837–845; doi: 10.2307/
2531595

32. Aaronson EL, George N, Ouchi K, et al. The surprise question can be
used to identify heart failure patients in the emergency department
who would benefit from palliative care. J Pain Symptom Manage 2019;
57(5):944–951; doi: 10.1016/j.jpainsymman.2019.02.007

33. Yarnell CJ, Jewell LM, Astell A, et al. Observational study of agreement
between attending and trainee physicians on the surprise question: ‘Would
you be surprised if this patient died in the next 12 months?’. PLoS One
2021;16(2):e0247571; doi: 10.1371/journal.pone.0247571

34. Carneiro BV, Crozatti LL, Mendes PV, et al. Comparison of the accuracy
of residents, senior physicians and surrogate decision-makers for pre-
dicting hospital mortality of critically ill patients. Rev Bras Ter Intensiva
2022;34(2):220–226; doi: 10.5935/0103-507X.20220019-pt

35. Ferrand A, Poleksic J, Racine E. Factors influencing physician prognosis:
A scoping review. MDM Policy Pract 2022;7(2):23814683221145158.

36. Zeng H, Eugene P, Supino M. Would you be surprised if this patient
died in the next 12 months? using the surprise question to increase pal-
liative care consults from the emergency department. J Palliat Care
2020;35(4):221–225; doi: 10.1177/0825859719866698

37. Grudzen CR, Brody AA, Chung FR, et al. Primary palliative care for emer-
gency medicine (PRIM-ER): Protocol for a pragmatic, cluster-
randomised, stepped wedge design to test the effectiveness of primary

palliative care education, training and technical support for emergency
medicine. BMJ Open 2019;9(7):e030099; doi: 10.1136/bmjopen-2019-
030099

38. Haimovich AD, Xu W, Wei A, et al. Automatable end-of-life screening for
older adults in the emergency department using electronic health
records. J Am Geriatr Soc 2023;71(6):1829–1839; doi: 10.1111/jgs.18262

https://www.liebertpub.com/pmr

Cite this article as: Coulon A, Bourmorck D, Steenebruggen F, Knoops L,
De Brauwer I. (2024) Accuracy of the “surprise question” in predicting
long-term mortality among older patients admitted to the emergency
department: Comparison between emergency physicians and nurses in a
multicenter longitudinal study, Palliative Medicine Reports 5:1, 387–395,
DOI: 10.1089/pmr.2024.0010.

Abbreviations Used
bADL ¼ basic Activities of Daily Living
CCI ¼ Charlson Comorbidity Index

ED(s) ¼ Emergency Department(s)
EMR ¼ Electronic Medical Record
EN(s) ¼ Emergency Nurse(s)
EP(s) ¼ Emergency Physician(s)
HR ¼ Hazard Ratio

iADL ¼ instrumental Activities of Daily Living
ICU ¼ Intensive Care Unit
IMC ¼ Intermediate Care
NLR ¼ Negative Likelihood Ratio
NPV ¼ Negative Predictive Value
OP(s) ¼ Older Patient(s)
OR ¼ Odds Ratio
PC ¼ Palliative Care
PLR ¼ Positive Likelihood Ratio
PPV ¼ Positive Predictive Value
ROC ¼ Receiver Operating Characteristics
SD ¼ Standard Deviation
SQ ¼ Surprise Question

Coulon et al.; Palliative Medicine Reports 2024, 5.1
http://online.liebertpub.com/doi/10.1089/pmr.2024.0010

395

https://www.health.belgium.be/fr/services-hospitaliers-et-programmes-de-soins
https://www.health.belgium.be/fr/services-hospitaliers-et-programmes-de-soins
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://dx.doi.org/10.1001/jama.1963.03060120024016
http://dx.doi.org/10.1001/jama.1963.03060120024016
http://dx.doi.org/10.1177/001316446002000104
http://dx.doi.org/10.2307/2531595
http://dx.doi.org/10.2307/2531595
http://dx.doi.org/10.1016/j.jpainsymman.2019.02.007
http://dx.doi.org/10.1371/journal.pone.0247571
http://dx.doi.org/10.5935/0103-507X.20220019-pt
http://dx.doi.org/10.1177/0825859719866698
http://dx.doi.org/10.1136/bmjopen-2019-030099
http://dx.doi.org/10.1136/bmjopen-2019-030099
http://dx.doi.org/10.1111/jgs.18262

