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Abstract

Background: The Surprise Question (“Would I be surprised if this patient were to die within the next 12 months?”) is widely used to
identify palliative patients, though with low predictive value. To improve timely identification of palliative care needs, we propose an
additional Surprise Question (“Would I be surprised if this patient is still alive after 12 months?”) if the original Surprise Question is
answered with “no.” The combination of the two questions is called the Double Surprise Question.
Aim: To examine the prognostic accuracy of the Double Surprise Question in outpatients with cancer.
Design: A prospective study.
Participants: Twelve medical oncologists completed the Double Surprise Question for 379 patients.
Results: In group 1 (original Surprise Question “yes”: surprised if dead) 92.1% (176/191) of the patients were still alive after 1 year,
in group 2a (original and additional Surprise Question “no”: not surprised if dead and not surprised if alive) 60.0% (63/105), and in
group 2b (original Surprise Question “no,” additional Surprise Question “yes”: surprised if alive) 26.5% (22/83) (p < 0.0001). The
positive predictive value increased by using the Double Surprise Question; 74% (61/83) vs 55% (103/188). Anticipatory palliative care
provision and Advance Care Planning items were most often documented in group 2b.
Conclusions: The Double Surprise Question is a promising tool to more accurately identify outpatients with cancer at risk of dying
within 1 year, and therefore, those in need of palliative care. Studies should reveal whether the implementation of the Double
Surprise Question leads to more timely palliative care.
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What is already known about the topic?
•• The original Surprise Question (“Would I be surprised if this patient were to die within the next 12 months?”) is widely
used to identify palliative patients, however, it also identifies a substantial number of patients who are not necessarily
in the last year of their lives, which may have resource implications.
•• To improve the predictive value of the original Surprise Question an additional Surprise Question (“Would I be surprised
if this patient is still alive after 12 months?”) has been added to the original Surprise Question in cases where the original
Surprise Question is answered with “no” (the Double Surprise Question).
•• The Double Surprise Question appeared promising in elderly patients (⩾75 years) listed in general practice, but its prognostic accuracy for (out)patients with cancer is unknown.
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What this paper adds?
•• The Double Surprise Question is a promising tool to more accurately identify outpatients with cancer at risk of dying
within 1 year, and therefore, those in need of palliative care.
•• Using the Double Surprise Question instead of the original Surprise Question alone prevents the identification of a substantial number of patients who are not in the last year of their lives.
Implications for practice, theory, or policy
•• The Double Surprise Question seems promising in assisting professionals to identify patients with cancer who have
unmet palliative care needs more accurately.
•• Implementation studies should reveal whether the Double Surprise Question can contribute to more timely palliative
care.

Background
Timely palliative care has shown beneficial effects; it
improves quality of life1–3 and patient autonomy,4 it
decreases futile interventions,5,6 and it lowers costs.7
Despite these beneficial effects, palliative care is often still
restricted to terminal care in patients with advanced cancer.3,8,9 One of the main reasons for this is the challenge of
timely identifying palliative care needs in patients with
cancer.10
Several tools have been developed to timely identify
patients’ palliative care needs.11,12 Nonetheless, these
tools seem to be little suited for daily practice, as they
consist of many items and applying them is time-consuming. An easy and practical tool is the original Surprise
Question.13 Professional caregivers asks themselves:
“Would I be surprised if this patient were to die within the
next 12 months?” to determine whether “the person is in
a fragile enough condition that relatively minor worsening
or intercurrent illnesses could spell the end of life.”13
However, the original Surprise Question performs poorly
to modestly as a predictive tool for death within
6–18 months.14,15 Consequently, the use of the original
Surprise Question alone may lead to identifying a substantial number of patients who may not necessarily be in the
last year of their lives, and this may have resource implications.15 Therefore, there is an urgent need to further
develop accurate and practical screening tools to identify
patients with palliative care needs.14,15 For that reason, an
additional Surprise Question was introduced: “Would I be
surprised if this patient is still alive after 12 months?”. The
additional Surprise Question is only asked in cases where
the original Surprise Question is answered with “no.” The
combination of these two questions is called “the Double
Surprise Question.” The Double Surprise Question may be
valuable as an easy identification method to identify
patients who need palliative care, as these needs are usually most prominent in their last year of life.16 To date, the
Double Surprise Question has been studied in primary
care and has shown promising results. Case vignette studies showed that general practitioners are willing to use
the Double Surprise Question.17,18 In an explorative study,

the prognostic accuracy of the Double Surprise Question
for patients aged ⩾75 years in general practice was examined. It was shown that the Double Surprise Question is
able to discriminate between patients with different life
expectancies and palliative care needs.19 However, the
prognostic accuracy of the Double Surprise Question is
unknown for patients with cancer.
The aim of this study was to examine the prognostic
accuracy of the Double Surprise Question in outpatients
with cancer. We hypothesized that the Double Surprise
Question more accurately identifies palliative care needs
than the original Surprise Question, by stratifying patients
in three risk groups with different survival rates.

Methods
Study design and setting
We performed a prospective study at the Medical Oncology
Outpatient clinic of the Radboud university medical center
(Radboudumc), Nijmegen, The Netherlands.

Participants and recruitment
In 2017, medical oncologists completed the Double
Surprise Question for their patients, so the patients were
not directly involved in this study. We retrieved data from
patient records; no further consent was needed in addition to the standard opt-out procedure in the Radboudumc
(see section “Ethical considerations”). Medical oncologists gave verbal consent when the researcher (DE) asked
them if they were willing to answer the Double Surprise
Question for those patients consulting them. Patients
were eligible when aged ⩾18 years. There were no exclusion criteria. Due to the novelty of the Double Surprise
Question in outpatients with cancer, we decided not to
perform a power calculation.

Study procedure and data collection
We asked all medical oncologists who completed consultations at the outpatient clinic to answer the Double
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Table 1. Outcome measurements and descriptions used for the case report form.
Double Surprise Question
outcome
Medical oncologists’
characteristics
Data regarding death*a
(Demographic) patient
characteristics

Palliative care20 and
Advance Care Planning21

Healthcare use

Answers on the original Surprise Question (yes/no). If “no,” answers on the additional Surprise
Question (yes/no).
Age, gender, years of experience.
Date, place (home/hospital/hospice/nursing home/other/unknown) and cause of death (cancer/
respiratory/cardiovascular/other cause/unknown).
Age, gender, living situation (at home with partner/at home alone/living in house of family
member/residential home/other/unknown), care provider (partner/child/other family member/
friend/neighbor/unknown relationship/other/unknown, none) and home care (yes/no/unknown)
provided during study period. Type of cancer*b (blood/bone marrow and lymph nodes/bone and
soft tissue/breast/central nervous system/endocrine glands/head and neck/skin/male genital
organs/lower respiratory system/urinary tract/digestive organs/female genital organs/unknown
primary site/more than one type of cancer). Performance status*c: Eastern Cooperative Oncology
Group score (0–5) ± 7 days at date the Double Surprise Question was answered.
Advance Care Planning directives (yes/no): cardiopulmonary resuscitation and intensive care
policy, and other limitations regarding treatment, and hospital admission policy. Advance Care
Planning aspects (yes/no): preference place of treatment or death, whether prognosis/disease or
dying scenarios, euthanasia, palliative sedation was discussed, or whether there was an advance
directive (e.g. representative and euthanasia directive). Dimensions of palliative care*d (yes/no):
Somatic: symptoms, complaints, general health. Non-somatic (psychological, social or spiritual):
fear, depressed mood, emotions, anger, denial, anxiety, worries, social contacts, holidays, tension
between patient and loved ones or care providers, financial worries, leaving loved ones when
dying, saying goodbyes, things that occupy someone, balance of life, questions regarding life and
death, preparing for dying, a wish to die, feeling powerless or dependent, hope, faith. Anticipation
regarding the somatic and non-somatic dimension of palliative care: whether there was anticipated
on the dimensions of palliative care, for example when a patient wanted to attend a wedding the
therapy was paused, or prophylactic antibiotics were prescribed. Others (yes/no): personal aspect
regarding quality of life and personal goals, for example attending a wedding.
Involvement of (yes/no): palliative care team, pain team, psychologist, and chaplain. Number of
consultations with: medical oncologist, other specialists, oncology nurses (including clinical nurse
specialists and case managers at the medical oncology department), other nurses, palliative care
team, pain team, psychologists, chaplains and other paramedical caregivers. Treatment during
the follow up period, the first 3 months and last 3 months of life*e (yes/no): antibiotics, infusion
therapy (hydration fluids or transfusion), surgery, artificial feeding, chemo-, radio-, immuno-,
targeted and hormone-therapy and other treatment. Hospitalizations: number and duration (in
days) of hospitalizations during the study period. Emergency department visits: number of visits
during the study period.

*aA

patient was considered death when: (1) death was stated in the electronic medical record; (2) when the patient could be found at www.Mensenlinq.nl (a website for death registration in The Netherlands); (3) the general practitioner, contacted by EK (part of the treatment team), confirmed
the patient’s death (when 1 and 2 did not provide information on death).
*bBased on the tumor classification of the Dutch quality institute for oncological and palliative research and practice.22
*cFor the patients’ performance status, we used the Eastern Cooperative Oncology Group score.23 In case the Karnofsky Performance Status24 was
reported, we transcribed this into an Eastern Cooperative Oncology Group score according to the transcription table.23
*dInitially, we reviewed whether the medical records contained information on each of the four different domains of palliative care. However, it appeared that a proper distinction between the domains could not be made. Therefore, the somatic domain was called “somatic” and the psychological, social and existential domain where combined and together called “non-somatic.”
*eTreatment during the last 3 months was reviewed only when a patient had died during the study period.

Surprise Question individually for every patient who had
been scheduled that day. Consequently, we did not make
a preselection of patients for whom the surprise questions were answered. Answers were not documented in
the medical records but stored separately. One year later,
the hospital patients’ medical records were reviewed retrospectively. We collected (demographic) patient characteristics, death within 1 year, documentation of palliative
care provision (as described by the WHO20), Advance Care
Planning (based on to the definition defined by Rietjens
et al.21), and healthcare use during the year following

Double Surprise Question completion. We used those secondary outcomes as a proxy for palliative care needs.
Table 1 and Supplemental Appendix Table A1 give a complete overview of all outcome measures and their
operationalization.
One researcher (DE) reviewed the medical records and
extracted the data. A second researcher (GvdL) independently reviewed 20 selected medical records that contained most Advance Care Planning items to warrant
inter-observer reliability of the extracted data. To check
intra-observer reliability, 20 medical records were reviewed
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Figure 1. Outpatients with cancer for whom the Double Surprise Question was answered by medical oncologists; the Double
Surprise Question divided the study population into three groups.

twice (by DE); the first 10, and 10 which contained most
Advance Care Planning documentation. In case of doubt,
issues were discussed with YE and EK. Supplemental
Appendix Table A1 shows Cohen’s kappa for inter-observer
and intra-observer reliability.
To effectively blind the researcher for the Double
Surprise Question outcomes, the extracted data and
Double Surprise Question results were not electronically
merged until all medical records had been reviewed. Data
were stored in Castor (a validated database that meets
the Good Clinical Practice criteria), and the database was
locked after extraction of all data.

Test methods
The study population was divided into three groups following the answers to the Double Surprise Question

(Figure 1): group 1 the medical oncologist stated that he/
she would be surprised if the patient were to die in the
next 12 months (surprised if dead); group 2a the medical
oncologist stated that he/she would not be surprised if
the patient were to die in the next 12 months, and would
not be surprised if the patient would still be alive after
12 months (not surprised if dead and not if alive); and
group 2b the medical oncologist stated that he/she would
not be surprised if the patient were to die in the next
12 months and would be surprised if the patient would
still be alive after 12 months (surprised if alive).
Using the original Surprise Question, the study population was divided into two groups: group 1 corresponding
with group 1 of the Double Surprise Question (surprised if
dead), and group 2 corresponding with group 2a and 2b of
the Double Surprise Question combined (not surprised if
dead).
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Data analyses
To determine the prognostic accuracy of the Double Surprise
Question we evaluated its ability to accurately predict death.
We plotted Kaplan-Meier estimates stratified by the original
Surprise Question and Double Surprise Question groups,
and analyzed the differences using the log-rank test. We
determined 1-year survival probabilities per group.
We then compared the prognostic accuracy of the original Surprise Question (two groups) with the Double
Surprise Question (three groups). To account for the difference in the number of groups, we combined group 2a
(not surprised if dead and not if alive) and group 1 (surprised if dead) of the Double Surprise Question. This
group then consisted of patients who were not and those
who were less expected to die within 1 year. We compared this dichotomous version of the Double Surprise
Question to the original Surprise Question; we compared
sensitivity, specificity, positive and negative predictive
value for the Double Surprise Question to the original
Surprise Question.
Moreover, we used descriptive statistics for all secondary outcomes. To describe differences between the
Double Surprise Question and the original Surprise
Question, we compared group 1 (surprised if dead) with
group 2 (not surprised if dead), and group 2a (not surprised if dead and not if alive) with group 2b (surprised if
alive). For dichotomous outcomes, logistic regression
models were used, and we only analyzed those variables
with more than 10 observations in both the groups with a
positive and a negative outcome. A generalized estimating
equation was applied to allow for data clustering within
medical oncologists. For counts data, we applied a negative binomial regression analysis with bootstrapping. In
both cases, 95% confidence intervals for Odds Ratios and
Incidence Rate Ratios were calculated.
Statistical analyses were performed with IBM SPSS
software version 25 and R version 3.6.1.

Ethical considerations
The research ethics committee of Radboudumc approved
this study, case number 2017-3403. All Radboudumc
patients are informed that anonymized route registration
data can be used for scientific research and are given the
possibility to opt-out. Therefore, according to Dutch law
(Medical Treatment Contracts Act25 and Medical Research
Involving Human Subjects Act10), written informed consent for reviewing medical records was not required.

Results
Participants
Twelve oncologists answered the Double Surprise
Question for a total of 382 patients, with a variation

between 5 and 85 patients per medical oncologist. Of the
medical oncologists, 75% (9/12) was female, with a mean
age of 46 years (range 32-64), and the median years of
expertise was 9 (mean 12, range 1-27).
Three patients were removed from analysis; two of
them due to registration errors, and one was lost to follow-up. Subsequently, data used to study the Double
Surprise Question were based on 379 patients (Figure 1).
Group 1, group 2a, and group 2b consisted of 191, 105,
and 83 patients respectively.
The mean age of patients was 59.4 years (Table 2);
44.3% were female. Patients had different types of cancer,
of which skin, digestive organs, breast, and urinary tract
cancer were most frequent. Supplemental Appendix Table
A2 provides a complete overview of all demographic
patient characteristics and their health status.

Prognostic accuracy
After 1 year, in group 1 (surprised if dead), 92.1%
(176/191) of the patients were still alive; in group 2 (not
surprised if dead) this was 45.2% (85/188); in group 2a
(not surprised if dead and not if alive) this was 60.0%
(63/105); and in group 2b (surprised if alive) 26.5% (22/83)
(Figure 2). One-year survival probabilities differed significantly between groups stratified by the original Surprise
Question and by the Double Surprise Question; both for
group 1 vs group 2 and for group 1 vs group 2a vs group
2b: p < 0.0001.
For 188 patients, the medical oncologist would not be
surprised if the patient were to die within 1 year (original
Surprise Question “no”). After 1 year, 103 patients of
them had died (PPV: 54.8%). From the remaining 191
patients of whom the medical oncologist would be surprised if the patient would die within 1 year (original
Surprise Question “yes”), 176 patients were still alive after
1 year (NPV:92.1%). For the 188 patients identified by the
original Surprise Question, an additional surprise Question
was asked. The medical oncologist would be surprised if
the patient would be still alive after 1 year (additional
Surprise Question “yes”) for 83 of the 188 patients. After
1 year, 61 of them had died (PPV: 73.5%). For 105 patients
the medical oncologist would not be surprised if the
patient would be still alive after 1 year (additional Surprise
Question “no”) of whom 63 were still alive after 1 year
(NPV: 60%).
In comparison with the original Surprise Question, the
specificity and positive predictive value (PPV) of the
Double Surprise Question was better (67.7% [95% CI
61.6%-73.3%] to 91.6% [87.5%-94.6%], and 54.8% [47.4%62.0%] to 73.5% [62.7%-82.6%], respectively), see Table 3.
The sensitivity and negative predictive value (NPV)
decreased significantly (87.3% [79.9%-92.7%] to 51.7%
[42.3%-61.0%] and 92.1% [87.4%-95.5%] to 80.7% [75.8%85.1%], respectively).
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Table 2. Demographic, functional and social patient characteristics obtained from the medical records.

Age; mean (SD)
Gender
Female; N (%)
Type of cancer; N (%)
Skin
Digestive organs
Breast
Urinary tract
Male genital organs
Bone and soft tissue
Female genital organs
Central nervous system
More than one cancer
Head and neck
Endocrine glands
Blood, bone marrow and lymph nodes
Unknown primary site
Lower respiratory system

Group 1
(surprised if
dead), n = 191

Group 2a (not
surprised if dead and
not if alive), n = 105

Group 2b
(surprised if
alive), n = 83

56 (15)

65 (13)

61 (13)

81 (42.4)

46 (43.8)

41 (49.4)

168 (44.3)

37 (19.4)
18 (9.4)
29 (15.2)
18 (9.4)
36 (18.8)
13 (6.8)
9 (4.7)
6 (3.1)
10 (5.2)
11 (5.8)
3 (1.6)
1 (0.5)
0 (0.0)
0 (0.0)

23 (21.9)
18 (17.1)
10 (9.5)
22 (21.0)
6 (5.7)
2 (1.9)
5 (4.8)
8 (7.6)
8 (7.6)
2 (1.9)
0 (0.0)
0 (0.0)
1 (1.0)
0 (0.0)

16 (19.3)
22 (26.5)
11 (13.3)
10 (12.0)
3 (3.6)
9 (10.8)
5 (6.0)
4 (4.8)
0 (0.0)
3 (3.6)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

76 (20.1)
58 (15.3)
50 (13.2)
50 (13.2)
45 (11.9)
24 (6.3)
19 (5.0)
18 (4.7)
18 (4.7)
16 (4.2)
3 (0.8)
1 (0.3)
1 (0.3)
0 (0.0)

All patients,
n = 379
59 (15)

SD: standard deviation; N: number.

Figure 2. Kaplan-Meier curve with 95% CI (in colour) of the different groups divided by the original Surprise Question (group 1
[surprised if dead] and group 2 [not surprised if dead]) and the Double Surprise Question (group 1 [surprised if dead], group 2a [not
surprised if dead and not if alive], and group 2b [surprised if alive]).
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Table 3. The accuracy of the Surprise Question and the additional Surprise Question, and a comparison between them.

SQ1

SQ2e

DSQ

No
Yes
Total
Yes
No
Total
Predicted death
Predicted alive
Total

Deceased N Alive N

Total N

Sensitivity,a %
(95% CI)

103
15
118
61
42
103
61
57
118

188
191
379
83
105
188
83
296
379

87.3 (79.9–92.7) 67.7 (61.6–73.3) 54.8 (47.4–62.0) 92.1 (87.4–95.5)

85
176
261
22
63
85
22
239
261

Specificity,b %
(95% CI)

PPV,c % (95% CI) NPV,d % (95%
CI)

59.2 (49.1–68.8) 74.1 (63.5–83.0) 73.5 (62.7–82.6) 60.0 (50.0–69.4)

51.7 (42.3–61.0) 91.6 (87.5–94.6) 73.5 (62.7–82.6) 80.7 (75.8–85.1)

N: number; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value.
aSensitivity: ability to correctly identify patients who will die.
bSpecificity: ability to correctly identify patients who will not die.
cPPV: ability to predict death.
dNPV: ability to predict survival.
eThe additional Surprise Question was only asked when the original Surprise Question was answered with “no,” therefore the N does not equal the
entire study population.

Secondary outcomes
Palliative care provision and Advance Care Planning. Aspects of the somatic and non-somatic (psychological, social or spiritual) dimensions of palliative care
were documented in 99.5% and 81.5% of medical records
respectively (Table 4). Documentation of neither the
somatic nor the non-somatic dimensions of palliative care
differed between groups (Supplemental Appendix Table
A3). In group 2b (surprised if alive), anticipation regarding
the somatic and non-somatic dimensions of palliative care
was more often documented than in group 2a (not surprised if dead and not if alive) (21.7% vs 8.6%). In 36.1% of
the medical records of group 1 patients (surprised if dead),
at least one Advance Care Planning aspect or directives
was documented; these figures were 55.2% for group 2a,
and 75.9% for group 2b. In 13.1% of the medical records of
group 1 patients, three or more Advance Care Planning
aspects or directives were documented; these figures
were 26.7% for group 2a, and 37.3% for group 2b (Table 4
and Supplemental Appendix Table A3).

Healthcare use
The median number of consultations with medical oncologists, other specialists, and oncological nurses was lowest in group 2b (Table 4). The palliative care team, the pain
team, psychologist, and chaplain were most frequently
involved in patients in group 2b but did not differ significantly (Supplemental Appendix Table A4). Patients in
group 1 more frequently visited the emergency department than patients in group 2 (Table 4). For this outcome,
no differences were found between groups 2a and 2b. No
differences between the number of hospitalizations were
found between the groups. During follow-up, patients in

group 2b received tumor targeted therapy (e.g., radio,
immune, and hormone therapy) less frequently,
Supplemental Appendix Table A4.

Discussion
Main findings
The Double Surprise Question appeared a promising tool
to more accurately identify patients with cancer at the
Medical Oncology Outpatient clinic who are at risk of
dying, and therefore, in need of palliative care. The Double
Surprise Question correctly identified 74% of the patients
to be in their last year of life, while this figure was 55% for
the original Surprise Question; the positive predictive
value of the Double Surprise Question performed better
than the original Surprise Question alone (74% [95% CI
63%-83%] vs. 55% [47%-62%]). Using the Double Surprise
Question prevents the identification of a substantial number of patients who are not in the last year of their lives,
and may avoid unnecessarily burdening palliative care
resources. This result can easily be explained as the
dichotomous Double Surprise Question by definition is
more conservative in estimating which patients are more
at risk of dying within 1 year. To account for the difference
in the number of groups distinguished by the original
Surprise Question (two groups) and the Double Surprise
Question (three groups) we combined group 2a (not surprised if dead and not if alive) and group 1 (surprised if
dead) of the Double Surprise Question. As a result, a substantial number of patients identified by the original
Surprise Question (group 2: not surprised if dead) is combined with group 1 (surprised if dead). Consequently, the
specificity/positive predictive value increases and the
sensitivity/negative predictive value decreases.
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Table 4. Palliative care provision, advance care planning and healthcare use during the year following Double Surprise Question
completion.

Palliative care provision
Dimensions of palliative care; N (%)
Somatic
Non-somatic*a
Anticipation
Other palliative care aspects; N (%)
Personal aspects regarding quality of life
Personal goals
Other preferences for treatment
Advance care planning aspect(s) or directive(s)
At least one
At least three
Healthcare use
Number of consultations with; median [IQR]
Medical oncologists
Other specialists
Oncology nurses
Involvement of; N (%)
Palliative care team
Pain team
Psychologist
Chaplain
Number emergency department visits; N (%)
0
1
2
⩾3
Number of hospitalizations; N (%)
0
1
2
⩾3

Group 1
(surprised if
dead), N = 191

Group 2a (not surprised
if dead and not if alive),
N = 105

190 (99.5)
156 (81.7)
19 (9.9)

104 (99)
87 (82.9)
9 (8.6)

83 (100)
66 (79.5)
18 (21.7)

377 (99.5)
309 (81.5)
46 (12.1)

14 (7.3)
2 (1.0)
16 (8.4)

27 (25.7)
8 (7.6)
24 (22.9)

23 (27.7)
7 (8.4)
30 (36.1)

64 (16.9)
17 (4.5)
70 (18.5)

69 (36.1)
25 (13.1)

58 (55.2)
28 (26.7)

63 (75.9)
31 (37.3)

190 (50.1)
84 (22.2)

9 [11]
4 [9]
5 [15]

12 [11]
6 [9]
7 [14]

Group 2b
(surprised if
alive), N = 83

5 [12]
2 [9]
3 [10]

All patients,
N = 379

9 [12]
4 [9]
5 [14]

14 (7.3)
19 (9.9)
8 (4.2)
5 (2.6)

19 (18.1)
12 (11.4)
1 (1.0)
4 (3.8)

17 (20.5)
13 (15.7)
2 (2.4)
7 (8.4)

50 (13.2)
44 (11.6)
11 (2.9)
16 (4.2)

142 (74.3)
29 (15.2)
14 (7.3)
6 (3.1)

60 (57.1)
24 (22.9)
9 (8.6)
12 (11.4)

49 (59.0)
17 (20.5)
10 (12.0)
7 (8.4)

251 (66.2)
70 (18.5)
33 (8.7)
25 (6.6)

118 (61.8)
32 (16.8)
18 (9.4)
23 (12.0)

59 (56.2)
25 (23.8)
12 (11.4)
9 (8.6)

45 (54.2)
21 (25.3)
11 (13.3)
6 (7.2)

222 (58.6)
78 (20.6)
41 (10.8)
38 (10.0)

N: number; IQR: inter quartile range.
*aInitially, we reviewed whether the medical records contained information on each of the four different domains of palliative care. However, it appeared that a proper distinction between the domains could not be made. Therefore, the somatic domain was called “somatic” and the psychological, social and existential domain where combined and together called “non-somatic.”

However, using the dichotomous version of the Double
Surprise Question has implications; 48.3% (57/118) of the
patients that died within the next 12 months had not
been identified as such. Therefore, we recommend not to
use the dichotomous version of the Double Surprise
Question; the strength of the Double Surprise Question is
its ability to distinguish three groups of patients with an
increasing risk of dying within 1 year, and therefore, with
increasing palliative care needs.
Proactive care provision and Advance Care Planning
documented in hospital patients’ medical records significantly differed between the groups with the lowest life
expectancy. In group 2b anticipation regarding the somatic
and non-somatic dimensions of palliative care and ⩾1

Advance Care Planning aspects or directives were documented more often than in group 2a. However, documentation of three or more Advance Care Planning aspects or
directives appeared to be limited (13.1% of the medical
records). No differences were found for the documentation of the somatic and non-somatic dimensions of palliative care, the involvement of the palliative care team, the
pain team, psychologist, and chaplain, and the number of
emergency department visits and hospitalizations.

Strengths and limitations of the study
This is the first study to examine the prognostic accuracy
of the Double Surprise Question at a medical oncology
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outpatient clinic in secondary care. In our study, we asked
medical oncologists to answer the Double Surprise
Question for every patient who had had a consultation at
the outpatient clinic that day without making a preselection, opposed to many other studies.15 Moreover, some
concerns have been expressed regarding the use of the
original Surprise Question in extensive identification tools
for palliative needs and in palliative care guidelines.26–28
Concerns involve the moderate predictive values for
death and the lack of evidence that a negative answer to
the original Surprise Question correlates with palliative
care needs. Therefore, we did not focus on death alone.
We also provided information about documentation on
palliative care provision as proxy of palliative care needs,
for which the original Surprise Question was initially
intended.13 Our results showed that the three groups of
the Double Surprise Question correlated with increasing
palliative care provision and Advance Care Planning.
Our study has some limitations. First, there is a lack of
evidence that palliative care provision correlates with palliative care needs. Second, not all types of cancer were
presented in this study, as some patients with certain types
of cancer are treated at other departments than the medical oncology department. In the Netherlands, for example,
patients with lung cancer are treated at the department of
Pulmonology. Consequently, we are cautious to generalize
our results to all outpatients with cancer. Third, we only
retrieved data from the hospital medical records and not
from primary care medical records, and it is known that
general practitioners play a key role in providing end-of-life
care. This may have led to an underestimation of our secondary outcomes. Moreover, we did not correct healthcare use for the length of follow-up, which may also have
led to an underestimation; in groups 2a and 2b more
patients died during the year, consequently they had a
shorter length of follow-up which may have led to an
underestimation of the quantity and quality of care. Finally,
medical oncologists may have been affected by the Double
Surprise Question answers while planning and providing
care, as the use of the Double Surprise Question may have
raised awareness with regard to the palliative care needs
of their patients. However, the answers on the Double
Surprise Question were not documented in the medical
record. Additionally, even in the group with the lowest lifeexpectancy, we still found limited palliative care provision.

What this study adds
Comparison with existing literature. We showed that the
Double Surprise Question is able to classify (out)patients
with cancer into three groups with different life expectancies and palliative care needs. Veldhoven et al.19 found
similar results in elderly patients (⩾75 years) listed in
general practices in the Netherlands. Our results regarding the accuracy of the original Surprise Questions
matches those from a systematic review performed by

White et al.15 showing that the original Surprise Question
detects at least as many false positives as true positives.
However, the accuracy of the original Surprise Question
in our study is higher than in the systematic review performed by Downar et al.14 A possible explanation is that
the number of patients with cancer differs between the
studies (43% vs. 58% respectively), and patients with cancer are known to have relatively predictable disease
trajectories.10
Implications for research and practice. The Double Surprise Question performs better than the original Surprise
Question alone when identifying patients with cancer at
risk of dying during the next year. Adding the second Surprise Question makes it possible to divide the patients for
whom the original Surprise Question is answered with
“no” into two groups: a small group to focus proactive palliative care on, and a larger group to monitor less intensively. Thus, the Double Surprise Question can help
professionals to carefully balance between the timely
identification of more patients with cancer who have
unmet palliative care needs, without over-burdening limited professional resources. However, more scientific evidence is needed to support this hypothesis. Further
research should examine whether the application of the
Double Surprise Question contributes to more timely palliative care. Additionally, future studies should validate
the Double Surprise Question in different settings and different patient groups. Moreover, to minimize the risk of
missing patients in need of palliative care, studies need to
reveal how often the Double Surprise Question should be
used as an identification tool. Finally, we recommend
studying whether the Double Surprise Question is a costeffective way to identify patients in need of palliative care.

Conclusion
In daily practice, it is not feasible to provide proactive palliative care to all patients identified with the original
Surprise Question due to time constraints. Therefore, we
recommend starting palliative care for patients classified
in group 2b when identified by the Double Surprise
Question in an oncological hospital setting, as more than
50% will pass away within 6 months. Although 26.5% of
the patients in this group are not actually in their last year
of life, it is unlikely that a palliative care approach would
adversely affect their care; it may even result in better
provision of holistic care.15 For patients classified in group
2a (not surprised if dead and not surprised if alive), we
recommend to actively monitor these patient to minimize
the risk of missing patients in need of palliative care.
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