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Abstract
Background: Palliative needs in older patients are often not  timely identified. 
The Surprise Question (SQ) ‘would I be surprised if this patient died in the next 
year?’ is a well-researched tool that could aid in this effort. Most studies thus 
far involved physicians or specialist nurses, however the predictive value of 
the SQ when used by general nurses caring for hospitalized older patients is 
unknown.

Objectives: To assess the predictive value of the SQ when used by general nurses 
and student nurses, in determining one year mortality in acutely hospitalized 
older patients.  

Design: Observational cohort study with an one year follow-up.

Setting: One academic and one regional hospital in the Netherlands.

Participants: Patients ≥70 years acutely hospitalized for at least 48 hours. 
 
Methods: Registered nurses and student nurses answered the SQ with ‘No’ 
(a positive SQ), ‘Yes’  or ‘Don’t know’. Data on student nurses was analysed 
separately. The sensitivity, specificity, negative- and positive predictive values 
were calculated. Furthermore, logistic regression was performed to determine 
the odds of death. 

Results: 66 registered nurses answered the SQ for 252 patients of whom 77 
(30.6%) died in the year after inclusion. Respectively, 44%, 14% and 22% died 
within the ‘No’, ‘Yes’ and ‘Don’t know’ group. 85% of patients who died during 
admission or in the first three months post-discharge were identified. The 
sensitivity and specificity were 76.7% and 56.6%. The positive and negative 
predictive values were 43.7% and 84.6 %. Compared to persons in whom the 
SQ was answered with yes, a no answer was associated with an 4.7 times 
increased odds of dying in the next 12 months (odds ratio 4.71 , 95% CI 2.43-
9.12, p<0.001).  Additionally, 20 student nurses answered the SQ about 73 
patients; sensitivity and specificity were 46.7% and 72.1%, with a positive and 
negative predictive value of 53.8% and 66.0% respectively. 

Conclusion: The usability of the Surprise Question in predicting 12-month 
mortality in older acutely admitted patients is limited, due to the high false 
positive rate. The SQ  when used by non-specialized nurses identifies vulnerable 
patients with an increased mortality risk and can be used as a first step in 
assessing a patients’ palliative needs, but has limited use as a single criterion 
for referral to specialist palliative care.
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Introduction
Up to 35% of older patients die within a year after an acute hospitalization, 
of which most during the first three months after discharge.1, 2 Furthermore, 
hospitalizations in the last months of life are often the result of insufficient 
symptom control or deterioration.3 Thus, many hospitalized older patients could 
therefore be seen as in need of palliative care. The WHO definition of palliative 
care emphasizes the importance of early identification of these needs and 
timely provision of holistic palliative care.4 However, older patients who could 
benefit from palliative care are often identified late,1 do not always engage in 
discussions about goals of care,5 and are less often referred to palliative care 
services than younger patients.6  This can result in inappropriate care and lower 
quality of life.7 

In recent years, many efforts have been made to enhance early identification 
of palliative care needs and to increase timely start of palliative care. One of 
the best known and most researched methods for timely identification is the 
Surprise Question (SQ), ‘Would I be surprised if this patient died in the next 
X months?’. In 2017, two meta-analyses showed that the predictive value of 
the Surprise Question varied from poor to reasonable.8, 9 Most of the included 
studies posed the SQ to physicians, especially medical specialists. In a minority 
of studies nurses were asked to answer the SQ, and then mostly clinical nurse 
specialist or nurse practitioners. However, nurses working on the ward, who 
often see a patient intensively during hospital admissions and to whom patients 
might find it easier to open up to about their preferences and needs, could be 
good assessors of the Surprise Question.10 Therefore, the aim of this study is 
to assess the predictive value of the SQ when used by nurses working on the 
ward, in determining one-year mortality in acutely hospitalized older patients.  

Methods
Study design and setting
This was an observational cohort study in one academic and one regional 
hospital with a follow-up period of one year conducted between February 
2017 and January 2019. In the regional hospital patients were recruited from 
the departments of cardiology, pulmonology, internal medicine, oncology and 
gastroenterology. In the academic hospital the department of internal medicine 
and oncology participated. 

The STARD-guidelines checklist for reporting diagnostic accuracy studies 
was used for reporting in this paper.11 No reference standard test was used in 
our reporting, because mortality was the outcome which does not require a 
gold standard test. 

Study participants
Patients of 70 years or older with an acute hospitalization for at least 48 hours, 
were eligible for participation. Patients who were already in the dying phase 
were excluded (e.g. last days of life). This was determined by a treatment 



50

Chapter 3  -  Usability of the Surprise Question by nurses in hospitalized older patients

code that is given to dying patients during the hospitalization. These patients 
were excluded because the Surprise Question was of no use because the 
identification of the palliative phase had already been made. Further exclusion 
criteria were: 1) no proficiency in the Dutch language 2) no possibility for 
follow-up (for example patients who lived abroad for some time of the year or 
were homeless). 

Data collection 
Three days a week, researchers screened admission records for patients that 
met inclusion criteria. Exclusion criteria were checked with one of the nurses. 
The nurse caring for the patient that day was asked to answer the ‘Surprise 
Question’. Answer options to the Surprise Question were ‘Yes’, ‘No’ and ‘Don’t 
know’. Age and work experience of each nurse who answered the surprise 
question, were obtained. Both registered nurses of level 4 (in Dutch MBO or 
secondary vocational education and those with) and level 5 (in Dutch HBO 
or higher professional education) were asked the SQ. We also asked student 
nurses the SQ, because they could also be the main carer for a patient during 
the day, although always under supervision. 

Patient characteristics were obtained from the electronic patients record. 
Sociodemographic data consisted of age, gender, marital status and living 
arrangements. Details of the index admission contained the reason for 
admission, admission department and delirium during admission as stated in the 
medical file. Number of hospital admissions in the six months prior to the index 
hospitalization was also obtained. Furthermore, stay at ICU and presence of a 
do not resuscitate code (DNR code) was obtained.  Co-morbidity was assessed 
using the Charlson co-morbidity index (CCI), a validated and reliable instrument 
that measures the amount and severity of co-morbidities.12 The CCI is a scale 
ranging from 0-31 and higher scores have shown a positive association with 
mortality. Furthermore, we assessed polypharmacy determined as ≥5 different 
medications. In the Netherlands four different questionnaires are posed to each 
hospitalized patient over the age of 70 at admission.13 These questionnaires are 
part of the Dutch Safety Management Program (veiligheidsmanagmentsysteem 
VMS) and are used to identify older patients at risk of frailty. The first 
questionnaire is the delirium risk assessment consisting of three questions: 
Do you have memory problems? Did you need help in Activities of Daily Living 
(ADL) in the last 24 hours? and Have you experienced a delirium previously? 
The second is fall risk, determined by the question have you had a fall in the 
last six months? The third is the Short Nutritional Assessment questionnaire 
(SNAQ) consistent of three questions: Did you lose weight unintentionally? 
Did you experience a decreased appetite over the last month? and Did you use 
supplemental drinks or tube feeding during the last month?.14 And the last is 
the KATZ-ADL-score which assesses ADL functioning based on six questions 
about self-care.15 These four validated instruments have been shown to be 
associated with mortality and other negative patient outcomes such as re-
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hospitalization.13, 16

At follow-up mortality data was obtained from the electronic patients file, 
or when not available through contact with the patients’ General Practitioner. 

Ethical considerations
The study protocol was assessed by the medical ethical board of the Amsterdam 
UMC, location AMC and found to not have to comply with the Medical research 
Involving Human Subject Act since the study only included observational patient 
data and because nurses had to answer the surprise question.17 In consultation 
with the privacy officers of the participating hospitals it was determined that 
informed consent was not necessary because the collected data was solely 
observational.  However, we did ask for consent when possible to be able to 
collect follow-up data in other settings than the hospital. Because excluding 
patients with cognitive impairment would create bias,  in that case either 
referred consent through family members was obtained, or data was collected 
without consent if no family members were present. If we collected data on 
patients who were not able to consent, a note was made in patient record. The 
data we collected was made unidentifiable and will be kept for 15 years.   

Statistical analysis 
Descriptive statistics were used to summarize patient characteristics. For 
normally distributed data the mean and standard deviation are presented. 
For non-normally distributed data the median and interquartile rang were 
calculated. To determine the predictive value of the Surprise Question, 
sensitivity, specificity, positive predictive value and negative predictive 
value were calculated using 2x2 and 2x3 cross tables. Differences in patient 
characteristics between SQ answers groups were assessed using χ² test for 
categorical data and with the one-way anova for continuous variables. The 
Kruskal Wallis was performed for non-normally distributed continues data. 
The odds-ratio were calculated using univariate logistic regression. Survival 
analysis was done using the unadjusted Kaplan-Meier and difference in survival 
assessed with log-rank. Statistical differences were defined as a p-value of 
<0.05.  All analysis were conducted using SPSS version 24.0.18

  
Results 
Patient characteristics
A total of 479 patients were eligible for participation during the inclusion time, 
of which 135 were excluded. Of the 344 patients who were included, for six 
no Surprise Question was answered, and for seven it was unclear what the 
characteristics of nurse were that had answered the SQ, and an additional 
six were lost to follow-up (Figure 1), these were excluded from all analysis. 
Furthermore, for 73 patients the SQ was answered by student nurses. This data 
will be reported separately from the main analysis and baseline characteristics 
of these patients can be found in supplement 1. The mean age of the study 
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Figure 1. Flow-chart of participants inclusion
*For seven participants it was unclear what the characteristics of the nurse were that had 
answered the surprise question

Eligible patients for 
participation n=479

Exclusion n=135 
Reasons for exclusion

No consent= 55
Not approached before 
discharge= 38
Dying phase= 13
Language barrier= 13
Follow-up not possible= 6
Other=10 

Surprise Question answered 
N=338 (6 missing)

Follow-up complete 332 
(6 missing)* 

SQ answered by registered 
nurses: n=252

SQ answered by student 
nurses: n=73

population about whom registered nurses answered the SQ, was 81.2 (SD 6.6), 
48.4 % was male, 35.5 % had a previous admission and 64.8% had a DNR code 
in place (table 1).  The median Charlson comorbidity index was 2.0 (IQR 1.0-
4.0), 47.6% had an increased delirium risk score, 41.4% had a score of ≥2 on the 
Katz-ADL and 30% had a score of ≥2 on the SNAQ score.

Table 1. Patient characteristics and SQ responses

 Overall SQ 
answered by 
registered 
nurses n=252

SQ ‘No’ 
n=135

SQ ‘Yes’   
n=99

SQ ‘Don’t 
know’     
n=18

p-value

Age in years, MEAN 
(SD)*

81.2 (6.56) 82.3 (6.59) 79.3 (6.14) 82.8 (6.53) 0.001

Male N (%) 122 (48.4) 64 (47.4) 51 (51.5) 7 (38.9) 0.580

Living arrangement 
prior to admission, 
N (%)

     

Independent 138 (54.8) 54 (40.0) 73 (73.7) 11 (61.1) n.a.

Independent with 
home care 

81 (32.1) 54 (40.0) 24 (24.2) 3 (16.7)  

Nursing home 9 (3.6) 8 (5.9) 0 (0.0) 1 (5.6)  
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Table 1. Continued

 Overall SQ 
answered by 
registered 
nurses n=252

SQ ‘No’ 
n=135

SQ ‘Yes’   
n=99

SQ ‘Don’t 
know’     
n=18

p-value

Senior residence/
assisted living

20 (7.9) 16 (11.9) 1 (1.0) 3 (16.7)  

other 4 (1.6) 3 (2.2) 1 (1.0) 0 (0.0)  

Marital status, N (%)      

Married/living 
together

120 (47.6) 54 (40.0) 59 (59.6) 7 (38.9) n.a.

Single/divorced 13 (5.2) 8 (5.9) 3 (3.0) 2 (11.1)  

Widow/widower 88 (34.9) 49 (36.3) 30 (30.3) 9 (50.0)  

Unknown 31 (12.3) 24 (17.8) 7 (7.1) 0 (0.0)  

Admission Department 
N (%)

     

Internal medicine(-
general)

87 (34.5) 42 (31.1) 35 (35.4) 10 (55.6) n.a.

Oncology/
hematology

40 (15.9) 24 (17.8) 13 (13.1) 3 (16.7)  

Cardiology 72 (28.6) 38 (28.1) 29 (29.3) 5 (27.8)  

Pulmonology 41 (16.3) 24 (17.8) 17 (17.2) 0 (0.0)  

Gastro-enterology 12 (4.8) 7 (5.2) 5 (5.1) 0 (0.0)  

Admission Diagnosis, 
N (%) 

     

Cardiological 60 (23.8) 34 (25.2) 24 (24.2) 2 (11.1) n.a.

Pneumonia 37 (14.7) 21 (15.6) 15 (15.2) 1 (5.6)  

Urinary tract infecti-
on/urosepsis

16 (6.3) 8 (5.9) 5 (5.1) 3 (16.7)  

Infection other 25 (9.9) 10 (7.4) 11 (11.1) 4 (22.2)  

Gastro-intestinal 13 (5.2) 6 (4.4) 7 (7.1) 0 (0.0)  

Oncological/hema-
tological symptoms/
complications 

20 (7.9) 14 (10.4) 4 (4.0) 2 (11.1)  

Exacerbation COPD 19 (7.5) 10 (7.4) 9 (9.1) 0 (0.0)  

Kidney insufficiency/
kidney fialure

6 (2.4) 4 (3.0) 2 (2.0) 0 (0.0)  

Other 56 (22.2) 28 (20.7) 22 (22.2) 6 (33.3)  

ICU stay during admis-
sion, N (%)

25 (9.9) 14 (10.4) 8 (8.1) 3 (16.7) 0.516
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Table 1. Continued

 Overall SQ 
answered by 
registered 
nurses n=252

SQ ‘No’ 
n=135

SQ ‘Yes’   
n=99

SQ ‘Don’t 
know’     
n=18

p-value

Hospitalization in 
past 6 months, N (%) 
(n=251)

89 (35.5) 50 (37.3) 32 (32.3) 7 (38.9) 0.698

number of hospi-
talizations, median 
[IQR+]

1.0 [1.0-2.0] 1.0 [1.0-2.0] 1.0 [1.0-2.0] 1.0 [1.0-1.0] 0.459

Polypharmacy, N (%) 
(n=250)

194 (77.6) 101 (74.8) 76 (78.4) 17 (94.4) 0.168

Delirium during admis-
sion, N (%)

38 (15.1) 27 (20.0) 7 (7.1) 4 (22.2) 0.016

Charlson Comorbity 
index, median [IQR]ᶲ

2.0 [1.0-4.0] 3.0 [1.0-4.0] 2.0 [1.0-4.0] 2.0 [1.0-3.0] 0.042

VMS criteria KATZ, N 
(%) (n=243)ᵝ

95 (39.1) 71 (53.0) 20 (21.1) 4 (28.6) <0.001

VMS criteria SNAQ, N 
(%) (n=244)ᵜ

74 (30.3) 47 (35.3) 25 (26.3) 2 (12.5) 0.095

VMS Fall in previous 
six months, N (%) 
(n=239)

73 (30.5) 45 (35.2) 23 (24.0) 5 (33.3) 0.192

VMS delirium risk sco-
re, N (%) (n=237)ᵠ

107 (41.1) 72 (53.3) 30 (30.3) 5 (35.7) 0.003

DNR code at admission 
(n=250)

162 (64.8) 103 (76.3) 48 (48.5) 11 (61.1) <0.001

Palliative care team 
consultation during 
admission 

7 (2.8) 6 (4.4) 1 (1.0) 0 (0.0) 0.218

* Standard deviation
+ Interquartile range 
ᶲ Range of 0 to 31, with a higher score indicating more or more severe comorbidity.8

ᵝ Score based on six question on activities of daily living (ADL), if score is ≥2the KATZ score is 
positive.10 
ᵜ Score based on three questions about weight loss and appetite. If score is ≥2 the SNAQ score 
is positive.9

ᵠ Score based on three questions about delirium risk. If score is ≥1, the delirium risk score is 
positive.
n.a. = not applicable, due to the low number in each cells, a trustworthy p-value cannot be 
determined. 
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Nurses’ characteristics 
A total of 88 nurses answered the SQ for at least one patient, for two nurses 
baseline data were missing. 66 were registered nurses (band 4 or 5) and 20 
were student nurses. The median age of registered nurses was 29 years (IQR 
23.75-44.25), nurses in training were younger with a median age of 22 (IQR 
20.0-25.0). Registered nurses had a median work experience of 6 years (IQR 
2.5-15.5) (Table 2). 

Table 2. Characteristics nurses

Registered nurses 
n=66

Student nurses 
n=20

Age, median [IQR*] 29 [23.75-44.25] 22 [20-25]

Male (%) 5 (7.6) 2 (10.0)

Work experience, median [IQR] 6.0 [2.5-15.5]

Working department (%)+

Internal medicine/oncology 26 (39.4) 12 (60.0)

Internal medicine/oncology/gastroenterology 17 (25.8) 5 (25.0)

Cardiology/pulmonology 23 (34.8) 3 (15.0)

Extra education in palliative careᵝ (%) 20 (30.3) 3 (15.0)

* Interquartile range 
+ In one hospital the internal medicine and oncology department was combined. In the other 
hospital gastro-enterology patients also were admitted to the same department. 
ᵝ extra education could be any extracurricular palliative care schooling (for example courses 
and conferences) 

Performance Surprise Question 
Out of 252 patients, registered nurses answered the Surprise question with 
‘No’  (i.e. nurses would not be surprised if the patient died within a year) for 
135 (53.6%), ‘yes’ for 99 (39.3%) patients, and with ‘Don’t Know’ for 18 (7.1 %). 
Patients for whom nurses answered ‘No’ were older than the ‘yes’ group (82.3 
years vs 79.3 p=0.001), had delirium during admission (20% vs 7.1%, p=0.016) 
and had a higher Charlson comorbidity score (median 3.0 vs 2.0, p=0.042).  
Additionally, they more often scored positive on the KATZ-ADL score (53% vs 
21.1%, p<0.001), delirium risk score (53.3% vs 30.3, p=0.003) and had a DNR 
code in place (76.3% vs 48.5%, p<0.001) (table 1). Formal statistical analysis 
was not possible for living arrangements due to low numbers in each group, 
however in the ‘No’ group patients seem to have more care prior to the index 
admission.  

Overall 77 patients died about whom the registered nurses answered the SQ 
(table 3). Respectively, 44%, 14% and 22% died within the ‘No’, ‘Yes’ and ‘Don’t 
know’ groups. In 61.5% of cases the nurses correctly predicted the outcome 
of a patient with the ‘No’ and ‘Yes’ response. Respectively  83.3% and 85.3% 
of patients who died during admission and in the first month post-discharge 
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Table 3. Mortality and SQ response

 Overall 
n=252 (%)

Patients 
identified 
(SQ ‘No’) 
n=135 (%)

Patients not 
identified 
(SQ ‘yes’) 
n=99 (%)

Patients not 
identified 
(SQ ‘Don’t 
Know’) 
n= 18 (%)

Mortality within one year 77 (30.6) *  59 (43.7)*  14 (14.1)*  4 (22.2)*

 

 Deceased 
patients 
overall 
n=77 (%)

Deceased 
patients 
identified 
(SQ ‘No’) 
n=59

Deceased 
patients not 
identified 
(SQ ‘yes’) 
n=14

Deceased 
patients not 
identified 
(SQ ‘Don’t 
Know’) n=4

Treatment code changed to ‘fully 
supportive’ during hospital admis-
sion (%)

15 (19.5)*  14 (93.3)+ 1 (6.7)+  0 (0.0)+

Time until death (%)     

Death during admission 6 (7.8)* 5 (83.3)+  1 (16.7)+ 0 (0.0)+

Death one month post discharge 34 (44.1) 29 (85.3) 3 (8.8) 2 (5.9)

Death between one and three 
months post discharge 

15 (19.5) 13 (86.7) 2 (13.3) 0 (0.0)

Death between three and six 
months 

7 (9.1) 3 (42.9) 4 (57.1) 0 (0.0)

Death between six months and 
one year 

15 (19.5) 9 (60.0) 4 (26.7) 2 (13.3)

* Percentages of the overall population (column percentages).
+ Row percentages.

were identified with the ‘No’ answer of the SQ. Furthermore, 93.3% of patients 
whose treatment status later changed to ‘fully supportive’ during the hospital 
admission were identified.  

Of the three-answer Surprise Question (n=252), e.g. when the answers  ‘No’ 
(positive SQ), ‘Yes’ and ‘Don’t know’ (negative SQ) were included, the sensitivity 
was 76.7% with a specificity of 56.6%. The positive predictive value (i.e. when 
the answer ‘No’ was given, patients indeed died within a year) and negative 
predictive values respectively were 43.7% and 84.6 %. Limiting the analysis 
to just ‘Yes’ and ‘No’ response led to a sensitivity of 80.8% and specificity of 
52.8%. When considering the ‘Don’t know’ response equal to a ‘No’ response, 
the sensitivity increased to 81.8% with specificity of 52.8%. In that scenario the 
PPV increased to 46.7%. The sensitivity and negative predictive values were 
higher for level 4 nurses, while for level 5 nurses the specificity and positive 
predictive value increased. (table 4). 

 The answer to the SQ with ‘No’ response was associated with mortality 
(figure 2). The odds of death between the ‘No’ response compared to a ‘Yes’ 
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response was 4.7 times as high  (odds ratio [OR] 4.71, 95% CI 2.43-9.12, 
p<0.001). The odds of death between the ‘Don’t know’ response compared 
to a ‘Yes’ response was  1.7 times as high though not significant (odds ratio 
[OR]1.73 , 95% CI 0.50-6.03 p=0.39 , p=0.002). 

Student nurses 
20 students nurses answered the SQ about 73 separate patients (baseline 
characteristics can be found in supplement 1). The student nurses answered 
with ‘No’ for 26 patients (35.6%), with ‘Yes’ for 39 (53.4%) patients and with 
‘Don’t Know’ for 8 (11.0%) patients. The mortality rate was higher in these 
patients (40.1%) compared to the patients about whom the registered nurses 
answered the SQ, although not significantly (p=0.092). Respectively, 53.8%, 
23.1% and 87.5% died in the ‘No’, ‘Yes’ and  ‘Don’t Know’ group. In 67.7% the 
student nurses correctly identified patients with the ‘No’ and ‘Yes’ response. 
The sensitivity was 46.7% with a specificity of 72.1% and a positive and negative 
predictive value of 53.8% and 66.0% respectively (table 4.). The sensitivity was 
influenced by the mortality rate in the ‘Don’t know group’ removing the ‘Don’t 
know’ response from the analysis improved the sensitivity to 60.9%. When 
considering the ‘Don’t know’ response equal to ‘No’ the sensitivity further 
increased to 70.0%. The odds of death between the ‘No’ and ‘Yes’ response 
was 3.89 (95%CI 1.33-11.36, p=0.013). 

Figure 2. Kaplan-Meier curve displaying the nurses assessment of the Surprise Question and 
survival. There is a significant difference between the SQ-question answer and survival.  
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Discussion
This was an observational cohort study to assess the predictive value of the 
Surprise Question (SQ) when used by general nursing staff, in determining one-
year mortality in acutely hospitalized older patients.  The positive predictive 
value of the Surprise Question in this setting is low while the sensitivity and 
negative predictive value are  moderate. There is a significant association 
between the answer of the SQ and mortality and most patients with short 
prognoses were identified. Furthermore, the patients that were identified by 
the SQ were older, and scored higher on vulnerability criteria.  

Comparison to literature 
The predictive value of the Surprise Question has been studied in different 
patient populations and with different respondents. The outcomes range 
widely with the sensitivity between 11.6% and 95.6% and the specificity 
between 13.8% and 98.2%.9 The predictive value of the ‘No’ answer to the SQ 
(positive SQ) in our study was on the lower end of the spectrum, especially 
the specificity and positive predictive value.8, 9 However, 85% of patients who 
died during and in the three months after hospitalization were identified using 
the SQ. To our knowledge non-specialist nurses were included in five previous 
studies about the SQ out of approximately fifty publications.19-23 In three studies 
separate analyses were available for the assessment by nurses in a heart failure 
population,23 a dialysis population19 and a general in hospital population.21  
In these studies, the sensitivity ranged between 35.6% and 80%, with higher 
specificities between 68% and 85%. Da Silva et al., found that nurses of a lower 
band were less accurate in their SQ prediction.19 In our study we found that for 
band 4 nurses the sensitivity was higher, while for band 5 nurses the specificity 
increased. In the subset of student nurses we found they, underestimated the 
number of patients that would die, although this was influenced by the fact 
they chose the ‘Don’t Know’ response more often. Interestingly the number 
of false positives was also the lowest for student nurses and they overall 
identified more patients correctly. In all, the registered nurses (both level 4 and 
5) had limited years of work experience, median of six years, which could have 
influenced our results. Furthermore, it has been shown that the SQ performs 
better in patients with cancer, while in our study we included patients with a 
wide range of illnesses.8 The low specificity could be a result of the high age of 
our population, and similar prognostic values were previously found in studies 
including older patients.24, 25 The SQ asks to make an assessment if it is possible 
that someone could die and not if you are certain. While age alone is not a sole 
predictor of mortality, the possibility of death does increase with higher age 
and thus can result in the ‘No’ answer of the SQ and consequently a high false 
positive rate.  

In this study ‘Don’t know’ was a third option for the SQ, by adding a third 
option the sensitivity and specificity will automatically be altered. This three-
answer option is in concordance with the SQ in the Gold Standard Framework 
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Proactive Identification Guidance (GSF-PIG), an identification instrument widely 
used in the UK.26 Surprisingly, the ‘Don’t know’ option was chosen by only  7.1% 
of the registered nurses , and 11% of the student nurses. In comparison, in a 
study by Javier et al, the option ‘neutral’ was chosen 21% of the time, which 
was the third response in that study,27 suggesting that nurses in our study felt 
comfortable making an assessment. 

The mortality rate in our study is comparable to previous studies concerning 
acutely hospitalized older adults, and shows that the number of patients who 
die during and shortly after admission is high.2 In the Netherlands palliative 
care is provided in as similar manner as the generalist plus specialist palliative 
care model described by Quill et al.28 Palliative care in the Netherlands is thus 
mainly provided by non-palliative care specialists and only in complex cases 
specialist teams are consulted. This could explain the low number, 2.8% of 
consultations with the palliative care team in our study. While this number is 
comparable with a previous study by Gardiner et al., the number of patients 
with a DNR in place was much higher in our study, 64.8 % compared to 28.6% in 
Gardiner’s study.20 In the Netherlands, for all patients admitted to the hospital 
resuscitation has to be discussed. While a solely ‘do not resuscitate’ order 
is not necessarily associated with palliative care, when the code changes to 
‘fully supportive’ this does emphasize that the treatment is palliative. For 15  
patients the treatment code changed to fully supportive during admission and 
thus they were identified during the admission. 

Implications for practice and research
Discussions have been ongoing on the clinical use of the SQ.8, 29-31 Our study 
confirms the low predictive value, and that nurses highly overestimate 
patients who are going to die when using the SQ. One could argue that this 
overestimation is not necessarily negative, because in this particular setting 
we should strive for a high as possible negative predictive value, so we do 
not miss patients that are dying. And indeed in our study most patients that 
died during and shortly after admission were identified. Acceptability of these 
prognostic values  depends on the consequence that is given to a positive 
SQ. As it was originally intended, clinicians can use the SQ as a trigger for a 
holistic assessment and exploration of palliative care needs. In that case high 
false-positive rates could be seen as acceptable because clinicians would as 
a next step explore through clinical assessments and through conversations 
with patients and relatives if interventions on palliative needs are necessary 
(without disclosing prognosis).  In care settings where instead of generalist, 
palliative care specialist are the main providers of palliative care such as the 
USA and UK, the SQ can also be used as a criterion for referral to these services. 
With the high false positive numbers using the SQ for referral to a palliative 
care specialist or hospice care could result in overburdening of these systems. 
However, as stated by Romo and Lynn., patients about whom clinicians would 
not be surprised if they died in the following year should have an in-depth 
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assessment and availability of services independent of how long they live.30 
This is further emphasized by the consensus that palliative care is considered 
appropriate throughout the care continuum independent of prognosis, and 
timely consideration is the responsibility of all clinicians caring for the seriously 
ill.32 Studies are needed that not solely focus on the predictive value of the SQ 
but how its use influences needs assessment and consideration for palliative 
care. Especially, because the patients identified in our study do seem to be 
more vulnerable based on higher comorbidity and frailty assessments scores. 

The role of nurses in assessing palliative needs deserves more attention. 
This study and the study by Da Silva et al., suggest that the SQ has moderate 
prognostic value when used by nurses, especially compared to physicians.19 This 
does not suggest nurses’ role in assessing palliative needs should be limited. 
Their more holistic training and often closer relationship to patients during an 
hospital admission allows for a broader assessment of needs instead of solely 
prognosis and treatment options which is often the focus of physicians.10 Closer 
collaboration with physicians could further enhance these assessments. 

Strengths and limitations
To our knowledge this was the first study to assess the predictive value of the 
SQ in an older patient population when used by nurses during hospitalization.  
By asking non-specialist nurses we strived to ask the SQ in a setting most 
comparable with daily practice. The results should however be interpreted 
within their limitations. First, the included population might be more vulnerable 
than the general patients population because we had to exclude a proportion 
that was already discharged before we could approach them which thus had 
short admission and might therefore be less ill.  Furthermore, the SQ was asked 
only once on the day of inclusion. As shown by the fact that patients treatment 
code changed during the admission, the answer to the SQ might also have 
changed during the admission. Retrospectively, asking multiple nurses about 
the same patients during the admission would have allowed for assessment of 
interuser reliability and would have allowed the nurses to adjust their answer 
when a patients’ situation changed during admission. 

Conclusion
The surprise question has a significant association with mortality and moderate 
negative predictive value when used by registered nurses in older acutely 
admitted patients in determining one year mortality. The specificity and positive 
predictive value are low when used by registered nurses and the sensitivity is 
low when answered by student nurses. These results limit the usability of the 
SQ as a single criterion for referral to specialist palliative care. However, the SQ 
could be used as a first step in assessing patients’ palliative needs for it does 
identify vulnerable older patients with increased mortality risk. The role of 
nurses in assessing palliative needs is underrepresented in research and needs 
further attention.  
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Supplement 1. Patient characteristics and SQ responses from student nurses

Overall SQ 
answered 
student 
nurses
n=73

SQ ‘No’ 
n=26

SQ ’Yes’ 
n=39

SQ ‘Don’t-
know’ 
n=8

Ageinyears, MEAN (SD)* 80.5 (6.41) 82.7 (6.0) 77.97 (5.8) 85.5 (5.3)

Male N (%) 40 (54.8) 14 (53.8) 20 (51.3) 6 (75.0)

Living arrangement prior to 
admission, N (%)

Independent 43 (58.9) 11 (42.3) 27 (69.2) 5 (62.5)

Independent with home care 20 (27.4) 10 (38.5) 8 (20.5) 2 (25.0)

Nursing home 1 (1.4) 1 (3.8) 0 (0.0) 0 (0.0)

Senior residence/assisted 
living

5 (6.8) 1 (3.8) 4 (10.3) 0 (0.0)

other 5 (5.5) 3 (11.5) 0 (0.0) 1 (12.5)

Marital status, N (%)

Married/living together 44 (60.3) 12 (46.2) 26 (66.7) 6 (75.0)

Single/divorced 3 (4.1) 1 (3.8) 2 (5.1) 0 (0.0)

Widow/widower 19 (26.0) 10 (18.5) 8 (20.5) 1 (12.5)

Unknown 7 (9.6) 3 (11.5) 3 (7.7) 1 (12.5)

Admission Department N (%)

Internal medicine (general) 43 (58.9) 12 (46.2) 27 (69.2) 4 (50.0)

Oncology/hematology 8 (11.0) 2 (7.7) 4 (10.3) 2 (25.0)

Cardiology 13 (17.8) 5 (19.2) 6 (15.4) 2 (25.0)

Pulmonology 4 (5.5) 4 (15.4) 0 (0.0) 0 (0.0)

Gastro-enterology 5 (6.8) 3 (11.5) 2 (5.1) 0 (0.0)

Admission Diagnosis, N (%)

Cardiological 8 (11.0) 3 (11.5) 3 (7.7) 2 (25.0)

Pneumonia 11 (15.1) 5 (19.2) 5 (12.8) 1 (12.5)

Urinary tract infection/
urosepsis

5 (6.8) 2 (7.7) 2 (5.1) 1 (12.5)

Infection other 13 (17.8) 1 (3.8) 11 (28.2) 1 (12.5)

Gastro-intestinal 14 (19.2) 6 (23.1) 7 (17.9) 1 (12.5)

Oncological/hematological 
symptoms/complications

3 (4.1) 1 (3.8) 2 (5.1) 0 (0.0)

Exacerbation COPD 1 (1.4) 1 (3.8) 0 (0.0) 0 (0.0)

Kidney insufficiency/kidney 
fialure

7 (9.6) 2 (7.7) 4 (10.3) 1 (12.5)

Other 11 (15.1) 5 (19.2) 5 (12.8) 1 (12.5)
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Supplement 1. Continued

Overall SQ 
answered 
student 
nurses
n=73

SQ ‘No’ 
n=26

SQ ’Yes’ 
n=39

SQ ‘Don’t-
know’
n=8

ICU stay during admission, N 
(%)

9 (12.3) 2 (7.7) 6 (15.4) 1 (12.5)

Hospitalization in past 6 
months, N (%)

27 (37.0) 11 (42.3) 12 (30.8) 4 (50.0)

number of hospitalizations, 
median [IQR+]

1.0 [1.0-2.75] 1.5 [1.0-3.0] 1.5 [1.0-2.75] 1.0 [1.0-1.75]

Polypharmacy, N (%) (n=72) 60 (83.3) 23 (88.5) 29 (76.3) 8 (100)

Delirium during admission, 
N (%)

14 (19.2) 7 (26.9) 4 (10.3) 3 (37.5)

Charlson Comorbity index, 
median [IQR]ᶲ

3.0 [2.0-4.0] 3.5 [2.0-5.0] 2.0 [1.0-3.0] 2.50 [1.25-
4.50]

VMS criteria KATZ, N (%) 
(n=71)ᵝ

32 (45.1) 14 (53.8) 14 (37.8) 4 (50.0)

VMS criteria SNAQ, N (%) 
(n=69)ᵜ

19 (27.5) 6 (24.0) 9 (23.1) 4 (50.0)

VMS Fall in previous sixmonths, 
N (%) (n=70)

23 (32.9) 11 (42.3) 10 (27.0) 2 (25.0)

VMS delirium risk score, N (%)
(n=69)ᵠ

37 (53.6) 18 (72.0) 15 (41.7) 4 (50.0)

DNR code at admission (n=72) 42 (58.3) 21 (84.0) 25 (64.1) 1 (12.5)

Palliative care team 
consultation during admission

1 (1.4) 1 (3.8) 0 (0.0) 0 (0.0)

* Standard deviation
+ Interquartile range
ᶲ Range of 0 to 31, with a higher score indicating more or more severe comorbidity8

ᵝ Score based on six question on activities of daily living (ADL), if score is ≥2the KATZ score is 
positive.10

ᵜ Score based on three questions about weight loss and appetite. If score is ≥2 the SNAQ score 
is positive9

ᵠ Score based on three questions about delirium risk. If score is ≥1, the delirium risk score is 
positive.
n.a. = not applicable, due to the low number in each cells, a trustworthy p-value cannot be 
determined.




