
Peritoneal Dialysis International, Vol. 33, pp. 60–66
doi: 10.3747/pdi.2011.00204

0896-8608/13 $3.00 + .00
Copyright © 2013  International Society for Peritoneal Dialysis

60

PREDICTING 12-MONTH MORTALITY FOR PERITONEAL DIALYSIS PATIENTS USING  
THE “SURPRISE” QUESTION
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and Cheuk-Chun Szeto
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♦ Background: Studies in hemodialysis patients suggest 
that the “surprise” question can help to identify a group 
of patients with a high mortality risk who should receive 
priority for palliative care interventions. However, the 
same instrument has not been tested in peritoneal dialysis  
(PD) patients.
♦ Method: We studied 367 prevalent PD patients from 
a single dialysis center. Three clinicians independently 
answered the “surprise” question (Would I be surprised if 
this patient died within the next 12 months?) according to 
their clinical impression of the individual patient. Patients 
are then classified into “yes” (yes, surprised) and “no” 
(no, not surprised) groups. All patients were followed for 
12 months.
♦ Results: In this cohort, 109 patients (29.7%) were al-
located to the “no” group, and 258 (70.3%), to the “yes” 
group. Patients in the “no” group were older and had high 
prevalences of pre-existing ischemic heart disease, cere-
brovascular disease, and peripheral vascular disease. The 
“no” group had a higher score on the Charlson comorbidity 
index and a higher malnutrition–inflammation score. At 12 
months, 44 patients had died. Mortality was 24.8% in the 
“no” group and 6.6% in the “yes” group. Multivariate analy-
sis showed that an opinion of “Not surprised if dies in the 
next 12 months” was an independent predictor of 12-month 
mortality, with an associated 3.594 excess mortality risk 
(95% confidence interval: 1.411 to 9.151; p = 0.007). The 
positive predictive value of this opinion was 24.8%, and its 
negative predictive value was 93.4%.
♦ Conclusions: The “surprise” question has the potential 
to help identify a group of PD patients with high short-term 
mortality. Its use may contribute to a decision to refer PD 
patients for early palliative care assessment.
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Long-term dialysis is a life-saving treatment for patients 
with end-stage renal disease (ESRD). However, in a 

small number of those patients, clinical conditions and 
the individual’s level of self-sufficiency raise questions 
about whether dialysis may actually be futile—worsening 
the person’s quality of life or simply prolonging the dying 
process (1). In fact, for elderly patients with advanced 
chronic kidney disease, the risk of death or functional 
decline within a relatively short time is substantial (2), 
favoring a conservative approach to the management of 
those patients.

Given the evolving epidemiologic scenario in ESRD, 
there is a growing need to rely on solid data to decide 
whether to recommend conservative therapy rather 
than long-term dialysis (3). Unfortunately, little evi-
dence has been published on how to select patients 
with advanced chronic kidney disease for conservative 
treatment (1,4,5). Although dialysis is generally as-
sociated with longer survival in patients more than 75 
years of age, patients with multiple comorbidities—
ischemic heart disease in particular—do not survive 
longer than those treated conservatively (6,7). However, 
the relevant studies have not touched on the cardinal 
problem: How to identify ESRD patients who should be  
treated conservatively?

In nonrenal patients, the “surprise” question (Would I 
be surprised if this patient died in the next 12 months?) 
has been recognized as a valid tool for the identifica-
tion of patients with a poor prognosis who are appro-
priately offered palliative care (8,9). The “surprise” 
question has been tested and found to be effective 
in a primary care population in the Franciscan Health  
System in Tacoma, Washington, USA (8). Applica-
tion of the “surprise” question has been well-tested 
in hemodialysis patients. For example, in a prospec-
tive cohort study of 147 patients in 3 hemodialysis  
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dialysis units, Moss et al. (10) found that the “surprise” 
question was effective in identifying sicker dialysis 
patients with a high risk for early mortality who should 
receive priority for palliative care interventions. In 
another cohort of 512 patients who were receiving 
long-term hemodialysis at 5 dialysis clinics, Cohen 
et al. (11) also found that the “surprise” question 
stood out as an independent predictor of mortality  
within 6 months, which contributed to an improve-
ment in end-of-life care by providing more accurate 
prognostic information. However, the applicability of 
the “surprise” question has not been tested in perito-
neal dialysis (PD) patients. The purpose of the present 
study was to evaluate the clinical characteristics of  
PD patients who were classified into a “no, I would not be 
surprised” group in response to the “surprise” question, 
and to determine the prognostic value of the “surprise” 
question in identifying PD patients with a high risk for 
early death.

METHODS

PATIENT SELECTION

The study evaluated all 367 adult patients who, on 
1 February 2010, had been receiving PD for more than 
1 month at our center. After a baseline assessment, all 
patients were prospectively followed for 1 year.

“SURPRISE” QUESTION

The “surprise” question was put to 3 independent 
assessors who were all clinicians. Two were nephrolo-
gists, and one was a nephrology trainee. Their clinical 
experience ranged from 8 to 20 years since graduation. 
The assessors were directly involved in the long-term care 
of the PD patients.

The method for administering the “surprise” ques-
tion has previously been described (11). Briefly, the 
assessors were required to answer the “surprise” ques-
tion for each patient in the entire cohort, taking into 
account the patient’s recent general clinical progress, 
overall wellbeing, and impression made. While an-
swering the “surprise” question, the assessors had to 
respond within 5 minutes and, to minimize assessment 
bias, were blinded to all clinical and laboratory infor-
mation, including the patient’s age, sex, and duration 
on dialysis. By not being allowed to review any clinical 
information, the assessors had to respond based purely 
on clinical impression. The “surprise” question would 
be left unanswered if the assessor could not recall  
a particular patient.

The patients were then allocated to one of two groups: 
“Yes, I would be surprised” (the “yes” group) or “No, I 
would not be surprised” (the “no” group).

COLLECTION OF CLINICAL DATA

A chart review collected baseline demographic, clini-
cal, and biochemical data on the patients assessed using 
the “surprise” question. Demographics such as sex, age, 
cause of end-stage renal failure, and duration of dialysis 
were recorded. Any history of ischemic heart disease, 
peripheral vascular disease, cerebrovascular disease, 
chronic lung disease, immunologic disease, and malig-
nancy was also noted, and Charlson comorbidity index 
(CCI) scores were computed accordingly.

Peritoneal transport parameters, represented as 
the dialysate-to-plasma (D/P) ratio of creatinine at 4 
hours and the mass transfer area coefficient (MTAC) of 
creatinine, determined using the standard peritoneal 
equilibration test (PET) at about 1 month after PD initia-
tion, were retrieved for the analysis. Dialysis adequacy 
was determined during a baseline assessment and then 
annually by 24-hour dialysate and urine collections. Total 
weekly Kt/V was determined using standard methods 
(12). Residual glomerular filtration rate (GFR) was cal-
culated as the average of the 24-hour urinary urea and 
creatinine clearance (13).

Nutrition status was represented by serum albumin, 
subjective global assessment (SGA), a comprehensive 
malnutrition–inflammation score (MIS), normalized 
protein equivalent of nitrogen appearance (nPNA), and 
percentage fat-free, edema-free body mass (FEBM). For 
the SGA, the four-item 7-point scoring system, which has 
been validated in PD patients (14), was used. Calculation 
of the MIS has previously been described (15). Briefly, the 
MIS has 4 main parts and 10 components scored 0 (normal) 
to 3 (very severe). The total score ranges from 0 to 30. The 
nPNA was determined using the Bergström formula (16). 
The FEBM was measured using creatinine kinetics accord-
ing to the formula of Forbes and  Bruining (17).

CLINICAL FOLLOW-UP

After the initial assessment, all patients were fol-
lowed for 1 year. In general, patients were followed 
every 8 weeks—or more frequently if clinically indicated. 
During the follow-up period, patient management was 
decided by the individual clinician and was not altered 
by the study. The primary outcome measure was actuarial 
survival. For the survival analysis, censoring events in-
cluded transplantation, conversion to hemodialysis, and 
transfer to another unit.
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STATISTICAL ANALYSIS

The statistical analysis was conducted using the SPSS 
software application for Windows (version 15.0: SPSS, 
Chicago, IL, USA). Results are presented as mean ± stan-
dard deviation unless otherwise stated. Comparisons 
between groups were performed using the unpaired Stu-
dent t-test. Correlations were tested using the Pearson 
or Spearman correlation coefficient as appropriate. A 
p value less than 0.5 was considered statistically signifi-
cant. All probabilities were two-tailed.

The interobserver consistency with respect to response 
to the “surprise” question was calculated using the kappa 
statistic. Because each assessor would be more familiar 
with certain patients at a particular time, patients were 
allocated to the “no” group for the outcome analysis if 
any single assessor replied “no”; they were allocated to 
the “yes” group only when no assessor replied “no.”

Survival rates were analyzed using Kaplan–Meier 
survival curves. Univariate Cox analysis was performed 
to determine whether the “surprise” question predicted 
actuarial survival. A multivariate Cox model was then 
constructed to determine the independent predictors 
of survival. In addition to the response to the “surprise” 
question, the variables used in the model included pa-
tient age, sex, duration of dialysis, CCI score, systolic 
blood pressure, peritoneal transport, serum albumin, 
SGA, MIS, total Kt/V, residual GFR, nPNA, and FEBM. 
Those variables were selected either because previous 
studies (18–20) showed them to be important predictors 
of patient outcome or because they have generally been 
accepted as important predictors of patient survival.

RESULTS

Of the 367 PD patients, 205 (55.9%) were men. Mean 
age in the entire group was 60.2 ± 12.3 years. The un-
derlying causes of ESRD were diabetes mellitus (34.0%), 
glomerulonephritis (30.3%), hypertensive nephropathy 
(10.4%), polycystic kidney disease (4.4%), urologic 
causes (5.5%), and other specific or unknown causes 
(12.0%). The mean duration of dialysis was 42 ± 27 
months. For 109 of the patients (29.7%), the opinion of 
at least 1 assessor was “not surprised if died in the next 
12 months” (“no” group). For the other 258, the opinion 
of all assessors was “would be surprised if died in the next 
12 months” (“yes” group).

Tables 1 and 2 summarize and compare baseline clini-
cal and biochemical parameters for the patient groups. 
In short, patients of the “no” group were older and had 
higher incidences of pre-existing ischemic heart disease, 
cerebrovascular disease, peripheral vascular disease, 

and diabetes (although the last comparison did not 
reach statistical significance). Compared with the “yes” 
group, the “no” group had higher CCI and malnutrition–
inflammation scores and more peritonitis episodes in the 
past. The “no” group also had a lower SGA score and lower 
serum albumin, total Kt/V, residual GFR, and nPNA. We 
observed no significant differences in the use of medica-
tions between the groups (data not shown).

INTEROBSERVER VARIATION AND AGREEMENT

The response rates for the 3 assessors were 94.0%, 
94.8%, and 100.0%. The kappa statistic for the assessors 
ranged from 0.34 to 0.41 (p < 0.001 for every comparison 
between a pair of assessors). In short, the interobserver 
agreement fell into the fair-to-moderate category. Of the 
109 patients allocated to the “no” group, 19 (5.2%) were 

TABLE 1 
Baseline Patient Demographics and Clinical Parameters

  Answer to 
  “surprise” questiona p
  Variable No Yes Value

Patients (n) 109 258 
Mean age (years) 63.7±11.2 58.7±12.3 0.0003
Sex (n men:women) 62:47 143:115 0.8
Duration of dialysis  
 (months) 

33.7±25.5 33.0±29.3 0.8

Blood pressure (mmHg)   
 Systolic 142±25 142±21 0.9
 Diastolic 71±11 74±12 0.025
Body weight (kg) 61.2±15.4 60.2±12.2 0.5
Renal diagnosis [n (%)]   
 Glomerulonephritis 24 (22.0) 78 (30.2) 0.109
 Diabetic nephropathy 51 (46.8) 74 (28.7) 0.001
 Hypertensive  
  nephrosclerosis 

9 (8.3) 29 (11.2) 0.393

 Polycystic kidney 2 (1.8) 14 (5.4) 0.124
 Urologic conditions 5 (4.6) 15 (5.8) 0.637
 Others or unknown 18(16.5) 48 (18.6) 0.635
Major comorbidities [n (%)]   
 Diabetes 60 (55.0) 93 (36.0) 0.08
 Ischemic heart disease 40 (36.7) 32 (12.4) <0.0001
 Cerebrovascular disease 35 (32.1) 37 (14.3) 0.004
 Peripheral vascular  
  disease 

11 (10.1) 7 (2.7) 0.014

CCI score 6.4±2.4 4.8±2.1 <0.0001
Previous peritonitis  
 episodes (n) 

1.5±1.8 0.8±1.7 0.0008

CCI = Charlson comorbidity index.
a Would I be surprised if this patient died within the next  

12 months?
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from the “yes” group. At 12 months,  actuarial survival was 
93.4% for the “yes” group and 75.2% for the “no” group 
(log rank p < 0.0001, Figure 1). The univariate Cox analysis 
showed a significant association of the “no” group with 
12-month mortality [unadjusted hazard ratio: 4.199; 95% 
confidence interval (CI): 2.288 to 7.706;  p < 0.0001].

A multivariate Cox regression analysis explored the 
independent predictors of 12-month mortality. Table 3 
summarizes the final model. In that model, overall SGA 
score and membership in the “no” group were indepen-
dent predictors of 12-month mortality. The assessor 
opinion “Not surprised if dies in the next 12 months” 
was associated with a 3.594 excess risk of death (95% 
CI: 1.411 to 9.151; p = 0.007).

“SURPRISE” QUESTION AS A TRIAGE TOOL

We further explored the role of the “surprise” question 
as a triage tool for advising palliative care. As already 

rated “not surprised” by all 3 assessors; 23 (6.3%), by 2 
assessors; and 59 (16.1%), by 1 assessor.

PATIENT SURVIVAL

During the 12 months of post-rating observation, 44 
patients (12.0%) died, 10 received a renal graft, and 
9 were converted to long-term hemodialysis because 
of either peritoneal failure or inadequate dialysis. The 
causes of death among the 44 deceased patients were 
ischemic heart disease (7 patients), sudden cardiac 
death (6 patients), cerebrovascular disease (5 patients), 
peritonitis (7 patients), non-peritonitis infection (10 pa-
tients), malignancy (5 patients), liver failure (1 patient), 
and termination of dialysis (3 patients). Of the 44 patients, 
27 (24.8%) were from the “no” group, and 17 (6.6%) were 

TABLE 2 
Baseline Biochemical Parameters

 Answer to 
 “surprise” questiona p
Variable No Yes Value

Patients (n) 109 258 
SGA score 5.3±0.8 5.6±0.9 0.003
Malnutrition–inflammation  
 score 

8.2±3.6 6.7±3.2 0.005

Peritoneal transport   
 D/P Cr at 4 hours 0.6±0.1 0.60±0.12 0.754
 MTAC Cr  
  (mL/min/1.73 m2) 

8.5±4.9 8.2±3.8 0.510

Serum albumin (g/L) 33.6±4.4 35.2±4.4 0.002
Hemoglobin (g/dL) 8.9±1.8 9.2±1.6 0.15
Parathyroid hormone  
 (pmol/L) 

91.1±188.1 75.0±76.2 0.3

Serum phosphate  
 (mmol/L) 

1.7±0.5 1.7±0.4 0.17

Lipid profile (mmol/L)   
 Low-density lipoprotein 2.8±1.1 3.1±1.2 0.051
 High-density lipoprotein 1.2±0.4 1.3±0.5 0.04
 Triglycerides 9±56.6 2.0±3.1 0.1
Total Kt/V 1.8±0.4 2.0±0.5 0.004
Residual GFR  
 (mL/min/1.73m2) 

1.0±1.8 1.8±2.2 0.002

Daily nPNA (g/kg) 1.1±0.3 1.2±0.2 0.001
FEBM (%) 55±13.7 55.0±14.8 0.9

SGA = subjective global assessment; D/P Cr = dialysate- 
to-plasma ratio of creatinine; MTAC Cr = mass transfer-area 
coefficient of creatinine; GFR = glomerular filtration rate; 
nPNA = normalized protein equivalent of nitrogen appearance; 
FEBM = fat-free, edema-free body mass.
a Would I be surprised if this patient died within the next  

12 months?

Figure 1 — Kaplan–Meier plot of actuarial survival for 
peritoneal dialysis patients from the “surprised” and “not 
surprised” groups.

TABLE 3 
Results of Multivariate Cox Regression Model of  

Actuarial Survival

 Adjusted 95% p
 Variable HR CI Value

Overall SGA score 0.428 0.244 to 0.753 0.003
“No” to “surprise” question 3.594 1.411 to 9.151 0.007

HR = hazard ratio; CI = confidence interval; SGA = subjective 
global assessment.
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mentioned, 27 patients from the “no” group (24.8%) and 
17 patients from the “yes” group (6.6%) died within the 
12-month observation. The sensitivity of the “surprise” 
question was 61.4%, its specificity was 70.0%, its positive 
predictive value was 24.8%, and its negative predictive 
value was 93.4%.

If the cut-off for “not surprised” had been adjusted 
to 2 or 3 assessors (and not just 1), then the sensitiv-
ity would have been 38.6%; the specificity, 92.3%; the 
positive predictive value, 40.5%; and the negative pre-
dictive value, 91.7%. If the cut-off had been adjusted to 
require the agreement of all 3 clinicians, then the sen-
sitivity would have been 21.5%; the specificity, 96.7%; 
the  positive predictive value, 42.1%; and the negative 
predictive value, 91.4%.

DISCUSSION

In the present study, the response to the “surprise” 
question was found to be an independent predictor of 
12-month mortality (Table 3). We believe that the result 
of the present study could be extrapolated to other PD 
centers. Our study population was unbiased in that it 
included all patients managed at our center. The distri-
bution of underlying renal diagnoses was similar to that 
reported by the Hong Kong Renal Registry and by the US 
Renal Data System. In our cohort, the 1-year mortality 
was 12%, which accords with previous reports from our 
center (20) and from other centers in Hong Kong (21). 
However, it is important to note that the mortality of 
dialysis patients in Hong Kong is much lower than the ap-
proximately 22% reported from the United States (22).

The results of the present study greatly resemble 
those from two previous studies in hemodialysis patients 
(10,11). As in those previous reports, the patients in 
the “no” group in the present study were older and had 
more comorbid conditions, a lower functional score, and 
a worse nutrition status than did patients in the “yes” 
group. In addition, most of the deaths were caused by 
cardiovascular disease (including sudden cardiac death, 
ischemic heart disease, and cerebrovascular disease) 
and infection, each accounting for about 40% of the 
total mortality. This distribution of causes of death is 
similar to that in an earlier report from our center (20) 
and for the overall Hong Kong PD population (21). Be-
cause of the limited number of events, we did not per-
form further subgroup analyses to explore whether the 
“surprise” question tends to predict infection-related or 
cardiovascular-related mortality.

There is an important difference between our study 
and the two earlier ones from Hong Kong. In the present 
study, nearly 30% of the PD patients were allocated to 

the “no” group, but the proportion in the other studies 
was 16% – 23% (10,11). In our analysis, we allocated 
patients to the “no” group if any of the 3 assessors gave 
the “not surprised” response. Our rationale was that each 
assessor might be more familiar with particular patients, 
and a “not surprised” response for a given patient by 
any one assessor therefore probably had good reasoning 
behind it. Unlike the situation in the two earlier studies, 
the local medical system makes it difficult to pinpoint 
for each patient the most suitable clinician to answer 
the “surprise” question. In general, all patients in the 
study had been directly evaluated within the preceding 
3 months by at least 1 of the 3 assessors who took part 
in the study. We believe that if a patient had such an 
uneventful course of dialysis that the assessor could not 
recall the patient, then that patient should be allocated 
to the “yes” group.

Several limitations to the study need to be considered.
First, almost all of the patients in this study were Chi-

nese in ethnicity, and Hong Kong has a “PD First” policy. 
In addition, the study was conducted in a single tertiary 
referral center, and all 3 assessors were working in the 
same hospital. Moreover, the medical and nursing prac-
tice of our hospital may be different from that in other 
centers. In view of those considerations, the possibility 
of extrapolating our results to other PD populations 
requires validation in other studies.

Second, 3 assessors were involved in this study. That 
number is rather limited, and the interobserver agree-
ment for response to the “surprise” question was at best 
modest. Also, the agreement reliability between the ob-
servers was rated fair-to-moderate only. In our analysis, 
we allocated patients to the “no” group if any assessor 
gave the “not surprised” response. However, in a large 
PD center in which each patient is managed by several 
clinicians, it remains uncertain whether the opinion of 
a single clinician should be considered significant, or 
whether a threshold number of clinicians must give the 
same response to reach a consensus opinion. Based on our 
data, it seems reasonable to argue that, if a patient were 
to be allocated to the “no” group by 2 or more assessors, 
then the mortality rate in the resulting group would be 
much higher and the associated cut-off might be used to 
make a decision to refer the patient for palliative care. 
However, even though our study found that the “surprise” 
question was an effective prognostic tool for 12-month 
survival in our PD patients, the positive predictive value 
was low, and more than 70% of the “no” group remained 
alive at 12 months. That result implies that we should not 
apply this tool in the decision to refer patients to palliative 
care. By contrast, allocation to the “yes” group implies 
that further aggressive treatment is justified.
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It is also important to note that the present study 
examined existing PD patients. It remains unknown 
whether the “surprise” question could also be applied 
to ESRD patients newly referred to the PD program. To 
the best of our knowledge, no simple clinical tool has 
been tested for prognostic stratification in this im-
portant group of patients. Further study in this area is  
certainly necessary.

Finally, although the response to the “surprise” 
question was highly predictive for 12-month mortal-
ity, the sensitivity and specificity of the question as a  
single tool for identifying high-risk patients are not 
entirely satisfactory. Notably, the positive predictive 
value for death after an opinion of “Not surprised if 
dies in the next 12 months” was only 24.8%—that is, 
more than three quarters of the patients did not die. 
In other words, it may not be appropriate to decide 
to refer a PD patient for palliative care according to  
the response to the “surprise” question alone. None-
theless, based on the multivariate analysis, it seems 
possible to derive a simple score, based on a combina-
tion of the response to the “surprise” question and a 
few clinical parameters, that will accurately identify 
a small group of patients likely to die in the near fu-
ture. Such an approach would need further study  
for validation.

CONCLUSIONS

We found that the “surprise” question has the po-
tential to help identify a group of PD patients who have 
a higher prospect of short-term mortality and who may 
be suitable for early palliative care assessment. Further 
studies are needed to validate the “surprise” question 
in other PD populations.
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