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Abstract Background: Patient-reported outcomes (PROs) are amongst the most relevant
outcome measures in pancreatic cancer care and research. However, it is unknown which
out of the numerous PROs are most important to patients and health care professionals
(HCPs) in this setting. The aim of this study was to identify a core set of PROs to be incorporated in a nationwide prospective multidisciplinary pancreatic cancer registry.
Patients and methods: We performed a two-round Delphi survey among 150 patients diagnosed with pancreatic or periampullary cancer (treated either with curative intent or in palliative setting) and 78 HCPs (surgeons, medical oncologists, gastroenterologists,
radiotherapists, nurses, and dietitians) in The Netherlands. In round 1, participants were
invited to rate the importance of 53 PROs, which were extracted from 17 different PRO measures and grouped into global domains, on a 1e9 Likert scale. PROs rated as very important
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(score 7e9) by the majority (80%) of curative and/or palliative patients as well as HCPs were
considered sufficiently important to be incorporated in the core set. PROs not fulfilling these
criteria in round 1 were presented again to the participants in round 2 along with individual
and group feedback.
Results: A total of 97 patients (94%) in curative-intent setting, 38 patients (81%) in palliative
setting and 73 HCPs (94%) completed both rounds 1 and 2. After the first round, 7 PROs were
included in the core set: general quality of life, general health, physical ability, satisfaction with
caregivers, satisfaction with services and care organisation, coping and defecation. After the
second round, 10 additional PROs were added: appetite, ability to work/do usual activities,
medication use, weight changes, fatigue, negative feelings, positive feelings, fear of recurrence,
relationship with partner/family, and pancreatic enzyme replacement therapy use.
Conclusion: This study provides a core set of PROs selected by patients and HCPs, which may
be incorporated in pancreatic cancer care and research. Validation outside the Dutch context
is recommended for generalisation and use in international studies.
ª 2016 Elsevier Ltd. All rights reserved.

1. Introduction
Pancreatic cancer is associated with a very poor prognosis. The overall 5-year survival rate of patients with
pancreatic cancer is approximately 5%[1,2]. Intervention
studies on pancreatic and other cancers have traditionally
focussed on clinical outcomes and survival. In recent
years, however, patient-reported outcomes (PROs),
referred to as ‘any report coming directly from patients
about a health condition and its treatment’[3], are of
increasing importance in health care, in particular cancer
care [4,5]. PROs can be used by clinicians and researchers
to measure the impact of treatment on several domains of
a patient’s health status and might also enhance patienteprovider communication. Also industry and policy
makers can use PROs to evaluate and improve quality of
care. Given the poor prognosis of patients diagnosed with
pancreatic cancer, it becomes critical to accurately
monitor and possibly improve health status and quality of
life. PROs are, therefore, amongst the most relevant
outcome measures in pancreatic cancer care and research,
including disease-specific registries.
To date, it is unknown which PROs are the most
relevant in the pancreatic cancer setting. PROs include a
wide range of concepts, ranging from multidimensional
constructs such as quality of life to more specific onedimensional symptom aspects such as pain or fatigue.
PROs are collected through the use of questionnaires or
other type of patient-rating scales and can be collected
through a variety of patient-reported outcome measures
(PROMs). PROMs are usually extensive and cover a
broad spectrum of health domains which are of varying
relevance to the patient [6]. Also, PROMs are generally
selected by health care professionals (HCPs) and it
might well be that health domains contained in the
selected PROMs are not highly relevant for patients.
The Delphi methodology is commonly used to systematically gather input from relevant experts on a topic

[7,8]. In a Delphi survey, a panel of experts are asked for
their opinion on a question and subsequently re-polled
with controlled feedback regarding the polled opinions,
to encourage consensus between the (groups of) experts [9].
The aim of this study was to identify a core set of PROs,
selected by patients and HCPs, to be incorporated in a
nationwide prospective multidisciplinary pancreatic
cancer registry, using a two-round Delphi survey.
2. Methods
2.1. Participants
We performed a two-round Delphi survey, similar to the
DATECAN projects [10,11], among patients diagnosed
with pancreatic or periampullary cancer and HCPs in
The Netherlands (see Fig. 1 for the study flow chart).
The Medical Ethics Committee of the Academic Medical Center, Amsterdam, granted an exemption from
ethical review of the full protocol for this study
(W14_117 # 14.17.0152).
Patients with histo- or cytopathologically proven
pancreatic or periampullary cancer diagnosed between
January 2011 and July 2014 in the Academic Medical
Center in Amsterdam, University Medical Center Utrecht
in Utrecht (both academic hospitals) and the Catharina
Hospital in Eindhoven (teaching hospital) were identified
from prospectively maintained databases of all patients
treated in curative-intent or palliative setting. Patients
with a life expectancy of less than 3 months were excluded
to ensure completion of both rounds. All patients meeting
the criteria were contacted by telephone and asked
whether they would be willing to participate in the survey.
Additional participants were recruited via a call on the
website of the nationwide multidisciplinary Dutch
Pancreatic Cancer Group (DPCG, www.dpcg.nl).
HCPs were identified from the participant list of the
DPCG and the national network of dietitians in surgery
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Fig. 1. Flow chart of the consensus procedure.

(CHIODAZ). HCPs (surgeons, medical oncologists,
gastroenterologists, radiotherapists, nurses, and dietitians) had to be currently active in the treatment of
patients with pancreatic or periampullary cancer. All
eligible HCPs received an electronic invitation to
participate in the survey.
2.3. PRO selection
To determine the list of PROs, we screened all randomised
controlled trials (RCTs) on pancreatic cancer with a PRO
end-point published between 2004 and June 2014 from the
PROMOTION Registry [12], to identify existing validated PROMs applied in pancreatic cancer research.
Additional PROMs were extracted from a yet unpublished systematic review on quality of life in pancreatic
cancer. In addition, PROMs that were previously used by
the authors were collected. The individual PROs from
each PROM were extracted and grouped into global
PROs by two authors independently (AG and MJ) according to the methods by Macefield et al, [6] and subsequently checked by additional members of the study team
(IH and HW). Variances were resolved by discussion and
consensus. Overlapping PROs and PROs that were
deemed to be too rare or specific were excluded. Each PRO

was formulated as an item with examples in parentheses
for some PROs. PROs were translated to Dutch when
necessary.
2.4. Questionnaire rounds
We performed a two-round Delphi survey to determine
the importance of the PROs according to patients and
HCPs. Questionnaires were available electronically and
for patients also on paper on request. Participants were
instructed to return the questionnaire within 2 weeks.
Non-responders received up to three reminders. The
questionnaire of the first round consisted of three parts.
In the first part, patients and HCPs were asked to provide baseline characteristics (sociodemographic and
clinical background information for patients and
working experience information for HCPs). In the second part, participants were asked to rate the importance
of the predefined list of PROs on a 1e9 Likert scale
(1 Z not important and 9 Z very important) according
to the question: ‘How important do you think it is that
these topics are addressed in questionnaires for patients
with pancreatic or periampullary cancer?’. The third
part comprised an open field for additional important
PROs that were not already mentioned in the PRO list.
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The second round was sent to all responders of the
first round. The questionnaire was sent 8 weeks after the
first round. The questionnaire of the second round
comprised the same list of PROs as round 1, except
those rated ‘not important’ (score 1e3) or ‘very
important’ (score 7e9) by the majority (80%) of
curative and/or palliative patients and HCPs, since rescoring was considered unnecessary as consensus was
already reached. Additional PROs that were mentioned
in the third part of the first round, yet could not be
combined with any of the PROs in the original list, were
grouped into global PROs by two authors independently (AG and MJ), checked by additional members of
the study team (IH and HW) and added to the PRO list.
The questionnaire included feedback on the median
score of curative and/or palliative patients (depending
on their assigned group) and HCPs, as well as the participant’s own score in round 1.
2.5. Definition of core set
PROs rated as ‘very important’ (score 7e9) by the majority (80%) of curative or palliative patients as well as
HCPs in the first or second round were considered sufficiently important to be incorporated in the core set,
unless 15% of curative or palliative patients or HCPs
rated the PRO as ‘not important’ (score 1e3).
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Table 1
Characteristics of patients participating in the Delphi survey.

Age
Male
Questionnaire
Paper
Website
Education level
Low
Intermediate
High
Work
Retired
Yes
No
Partner
Living with partner/family
Months after diagnosis
Treating hospital
Academic
Non-academic
Surgery
Months after surgery
Metastasis
Recurrence
Current therapy
None
Chemotherapy
Radiotherapy
a

Curative patients

Palliative patients

n Z 103

n Z 47
a

66  11
56 (54%)

64  10a
29 (62%)

58 (56%)
45 (44%)

28 (60%)
19 (40%)

31 (30%)
43 (42%)
29 (28%)

19 (40%)
17 (36%)
11 (23%)

48
26
29
80
79
16

19 (41%)
15 (33%)
12 (26%)
39 (83%)
40 (85%)
6 (5e10)

(47%)
(25%)
(28%)
(78%)
(77%)
(9e31)

89 (86%)
14 (14%)
103 (100%)
15 (8e29)
16 (16%)
12 (15%)

26 (55%)
21 (45%)
11 (23%)
4 (2e8)
23 (49%)
e

94 (91%)
8 (8%)
1 (1%)

22 (48%)
24 (52%)
0

Values are expressed as mean (standard deviation).

2.6. Statistical analysis
No sample size guidelines exist for Delphi surveys [13].
Therefore, the aim was to include at least 50 patients
treated in curative-intent setting and 50 in palliative
setting and 10 HCPs from each specialty involved in the
treatment of pancreatic cancer patients, to ensure a
heterogeneous group that was representative of the
entire patient and HCP population involved in pancreatic and periampullary cancer.
Data were analysed using SPSS for Windows version
21.0 (SPSS Inc., Chicago, IL, USA). Continuous variables were expressed as median (interquartile range)
unless specified otherwise. Categorical variables were
expressed as absolute number (percentage). Missing
data were handled by complete case analysis since no
more than 1% of data per PRO was missing.
3. Results
3.1. Participants
A total of 185 patients were contacted by telephone of
whom 166 (89%) agreed to participate and received the
questionnaire of round 1. Four additional patients were
recruited via the website. Questionnaires were returned
by 150 (88%) patients (103 in curative-intent and 47 in
palliative setting). A total of 114 HCPs were invited by
e-mail, of whom 78 (68%) agreed to participate and

returned the questionnaire of round 1. Characteristics of
the participants are shown in Table 1 for patients and
Table 2 for HCPs.
Round 2 was completed by 97 of 103 (94%) patients
in curative-intent setting, 38 of 47 (81%) patients in
palliative setting. Eight patients deceased in the period
Table 2
Characteristics of health care practitioners participating in the Delphi
survey.
n Z 78
Age
48  10a
Male
42 (54%)
Specialty
Surgeon
25 (32%)
Oncologist
15 (19%)
Gastroenterologist
13 (17%)
Nurse
10 (13%)
Dietitian
10 (13%)
Radiotherapist
5 (6%)
Working experience
<5 years
12 (15%)
5e10 years
24 (31%)
>10 years
42 (54%)
Experience with pancreatic or periampullary cancer patients
<5 years
14 (18%)
5e10 years
24 (31%)
>10 years
40 (51%)
a

Values are expressed as mean (standard deviation).
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Fig. 2. Results of the two-round Delphi survey. The bars represent the percentage of participants (curative patients, palliative patients and
HCPs) rating the PRO as ‘very important’ (score 7e9) in rounds 1 (blue) and 2 (red). The 80% line represents the level of agreement for
consensus to be included.
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Fig. 2. (continued).
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between rounds 1 and 2. A total of 73 of 78 (94%) HCPs
completed round 2.
3.2. PRO selection
Our search yielded 24 RCTs, using 6 PROMs [14e19].
Six additional PROMs were identified in the yet unpublished systematic review on quality of life in
pancreatic cancer [20e25], as well as five additionally
known PROMs by the authors [26e30]. All single items
of these 17 PROMs were extracted and grouped into 53
global PROs (see Fig. 2).
3.3. Delphi results
3.3.1. Round 1
After the first round, seven PROs fulfilled the criteria for
inclusion in the core set. Four were rated as ‘very
important’ by all three groups (general quality of life,
general health, physical ability, and satisfaction with
caregivers), two by both curative patients and HCPs
(coping and satisfaction with services and care organisation), and one by both palliative patients and HCPs
(defecation). None of these PROs was rated as ‘not
important’ by 15% of curative or palliative patients or
HCPs. Three additional PROs were identified in the first
round and added to the questionnaire of the second
round: pancreatic enzyme replacement therapy, contact
between patients and diabetes.
3.3.2. Round 2
After the second round, 10 additional PROs fulfilled the
criteria for inclusion in the core set. One was rated as
‘very important’ by all three groups (appetite), and the
other nine by both curative patients and HCPs (ability
to work/do usual activities, medication use, weight
changes, fatigue, negative feelings, positive feelings, fear
of recurrence, relationship with partner/family, and
pancreatic enzyme replacement therapy use). Again,
none of these PROs was rated as ‘not important’ by
15% of curative or palliative patients or HCPs.
3.3.3. Final core set
The final list of PROs included in the core set is listed in
Table 3.
4. Discussion
This study provides a core set of 17 PROs selected by
pancreatic cancer patients and HCPs. PROs considered
to be most important were general quality of life, general health, physical ability, ability to work/do usual
activities, medication use, pancreatic enzyme replacement therapy use, appetite, weight changes, defecation,
fatigue, negative feelings, positive feelings, coping, fear
of recurrence, relationship with partner/family, satisfaction with caregivers, and satisfaction with services

and care organisation. This core set can be used to guide
the development of a structured PRO measurement
system for pancreatic cancer care and research.
In general, in our study HCPs rated more PROs as
very important compared with patients, in particular
patients treated in palliative setting. Especially, physical
PROs such as pain, nausea, vomiting, abdominal complaints, itching and jaundice received high ratings from
HCPs, whereas patients considered these PROs to be
less important. These PROs represent commonly reported symptoms in pancreatic cancer, especially in the
diagnostic (preoperative) phase of the disease. Nearly, a
third of the HCPs in our study were surgeons. As a
consequence, the focus of the HCPs may have been
directed mainly towards the perioperative phase,
whereas patients may have been predominantly focused
on their present health status at a median of 16 and 6
months after diagnosis for curative and palliative patients, respectively. In addition, the lack of consensus
between patients on these PROs might have contributed
to the fact that they did not fulfil the criteria to be
included in the core set. Gastrointestinal complaints,
jaundice and pain are only present in a subset of patients
and managed with varying success, leading to a wide
range in ratings. The same applies to a lesser extent for
feeding related PROs, e.g. the use of enteral nutrition.
According to HCPs, especially dietitians, these PROs
are highly important, but in both patient groups,
Table 3
Final list of important PROs.
Median (IQR) rating

Round 1
General quality of life
General health
Physical ability
Satisfaction with caregivers
Satisfaction with services and
care organisation
Coping
Defecation
Round 2
Appetite
Ability to work/do usual
activities
Medication use
Weight changes
Fatigue
Negative feelings
Positive feelings
Fear of recurrence
Relationship with partner/family
Pancreatic enzyme replacement
therapy use

Curative
patients

Palliative
patients

HCPs

n Z 103
8 (2)
8 (2)
8 (2)
8 (1)
8 (2)

n Z 47
8 (2)
8 (2)
8 (2)
8 (2)
8 (2)

n Z 78
9 (1)
8 (2)
8 (2)
8 (1)
8 (2)

8 (2)
8 (1)
n Z 97
8 (1)
8 (1)

8 (2)
8 (1)
n Z 38
8 (2)
7 (3)

7 (1)
8 (1)
n Z 73
8 (1)
8 (1)

8
8
8
8
8
8
8
8

7
7
8
7
7
7
8
7

7
8
8
8
7
8
7
8

(1)
(1)
(2)
(1)
(1)
(2)
(1)
(1)

(2)
(2)
(1)
(2)
(2)
(2)
(2)
(2)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

Abbreviation: PRO, patient-reported outcome; IQR, interquartile
range; HCP, health care professional.
Items in bold reached consensus to be included (80% of participants
in the group rated 7e9).
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feeding-related PROs were located amongst the most
irrelevant PROs.
While most studies on pancreatic cancer, and to a large
extent also daily clinical practice, are focused on physical
domains, it was already shown previously that mental and
social domains are considered just as important [31,32]. In
the present study, a considerable part of the core set
comprised psychosocial PROs. This is in contrast with the
only previous study on PROs in pancreatic cancer. Heiberg et al developed the pancreatic cancer disease impact
(PACADI) score based on the importance ratings of 41
patients with confirmed pancreatic cancer [33]. The
PACADI score included solely physical domains (pain/
discomfort, fatigue, anxiety, bowel/digestive problems,
loss of appetite, dry mouth, itchiness, and nausea),
although social and mental domains were included in their
list of examples. This discrepancy may be explained by the
nature of the question presented to the participants in
both studies, since the selection of the domains in the study
by Heiberg et al was based on the most frequently reported
dimensions of health with important disease impact. The
weighing of the PROs was subsequently based on the
question to what extent patients had experienced these
symptoms in the past week. In addition, this single-centre
study included only a small group of patients (no HCPs)
for the selection procedure who were, in contrast to our
study, questioned before a definitive diagnosis was made.
There is growing evidence supporting the routine
collection of PROs to enable better and personalised
care, especially in cancer settings [4,5]. Not only beneficial effects were shown on patient-centered care (patient-provider communication, monitoring of treatment
response and the detection of the unrecognised
problems) but also general quality of care (patient
management, health outcomes, transparency, accountability and public reporting) is suggested to improve.
The studies supporting these hypotheses, however,
barely included pancreatic cancer patients, which form a
distinct subgroup of cancer patients given their short
survival. Therefore, the impact of routine collection of
PROs in the pancreatic cancer setting needs yet to be
determined. In The Netherlands, we are currently collecting PROs every 3 months within the Dutch Pancreatic Cancer Project (PACAP), a nationwide prospective
multidisciplinary pancreatic cancer registry. The selection of the applied PROMs was based on the results of
this Delphi survey, but still involves multiple questionnaires. Ideally, a new pancreatic cancer-specific questionnaire is developed containing only items selected by
patients and HCPs. However, even though this was a
multicentre study, including both academically and nonacademically treated patients, it was executed in the
Dutch setting only. Some of the selected PROs may only
be relevant for Dutch patients, since it has been previously shown that there are social-cultural differences in
the importance of some domains of health-related
quality of life [34,35]. Therefore, validation of the core
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set outside the Dutch context is recommended. The issue
of long lists of questions, including many items lacking
relevance for the individual patient, can potentially be
overcome by computerised adaptive testing (CAT).
With CAT, a software program selects each question
depending on the response to previous questions, based
on an underlying algorithm, resulting in a tailored
questionnaire without loss of comparability across participants [36].
Our Delphi survey consisted of two rounds. It is
plausible that PROs nearly reaching the criteria to be
included after the second round (e.g. pain, jaundice and
abdominal complaints) would have made the cut in a
third round. Given the circumstances of rapid deterioration and short survival of patients with pancreatic
cancer, however, a third round would presumably have
resulted in a steep decrease in response rates (now 94%,
81% and 94% for curative, palliative patients and HCPs,
respectively). Moreover, there are no guidelines for
Delphi surveys dictating the number of rounds to be
performed, and consensus was already reached for 17
PROs after two rounds. The criteria for consensus to be
included in our study are not based on validated
guidelines, since these are nonexistent, but on the considerations of the authors of the study to create a
manageable core set of PROs based on the opinion of
both patients and HCPs.
The majority of patients in our study was (initially)
treated in a curative-intent setting (underwent pancreatoduodenectomy). In daily clinical practice, these
patients represent only 20% of the entire pancreatic
cancer population [37,38] and their opinion about what
is important may differ from patients in a palliative
setting. However, as mentioned before, the survival of
these patients is only short, which limits the size of the
group, especially those eligible for inclusion with a life
expectancy of more than 3 months. Consequently, the
group of palliative patients in our study was slightly
smaller than intended (47 versus 50 patients), despite
our reminders. Due to the study methods (invitations to
all participants were sent out at once), it was not
possible to invite additional patients. To ensure a good
representation of the palliative patients, we separated
them from the curative patients and a PRO was included
in the core set when either of the two groups, as well as
the HCPs, rated it as very important.
Despite these limitations, this is the first study
determining a core set of PROs in the pancreatic cancer
setting, reflecting the opinion of both curative and
palliative patients and HCPs, which may be incorporated in pancreatic cancer care and research.
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