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ABSTRACT

Background. Pain is the highest prioritized patient-reported outcome in people with autosomal dominant polycystic kidney
disease (ADPKD) but remains infrequently and inconsistently measured in clinical trials and poorly managed in clinical
settings. A recently completed systematic review of pain in ADPKD identified 26 different outcome measures. None of these
measures were considered appropriate as a core outcome measure due to the lack of patient-important dimensions,
inadequate content, relatively long duration of completion time and limited evidence to support psychometric robustness.

Methods. We convened an international Standardized Outcomes in Nephrology–Polycystic Kidney Disease consensus
workshop involving 21 patients/caregivers and 40 health professionals (clinicians, nurses, researchers, policy makers and
industry representatives) from 18 countries to discuss the identification or development of a core outcome measure for
pain.

Results. Four themes were identified highlighting fundamental issues for the measurement of pain in ADPKD: distressing
and disrupting life participation; variability and ambiguity in defining pain; stigma, frustration and adaptation to pain; and
ensuring validity and feasibility of pain measures.

Conclusions. Existing measures were found to be insufficient in capturing pain as a core outcome and there was consensus
on the need for a new validated measure that is simple, succinct and addresses the impact of pain on life participation. This
measure will facilitate the appropriate prioritization of pain in all trials and guide clinical decision making in people with
ADPKD.

Keywords: ADPKD, measure, pain, patient-reported outcomes, workshop

INTRODUCTION

Pain is a common symptom that affects >60% of adults with au-
tosomal dominant polycystic kidney disease (ADPKD) [1–3]. Pain
from progressive cyst growth and enlargement of both the kid-
neys and, in most cases, the liver can be severely debilitating to
patients with ADPKD [4]. The pain can be chronic and caused by
abdominal distension and compression of other organs [5, 6] or
acute due to cyst-related complications, such as cyst rupture,
bleeding or infection and urolithiasis [7, 8].

Episodes of both acute and chronic pain can adversely im-
pact patients’ quality of life and overall health [9–12]. Although
pain has been identified as a critically important outcome in
people with ADPKD [13–15], it is often underrecognized and
therefore inadequately managed [16]. Across trials in ADPKD,
pain has been inconsistently and infrequently measured, using
measures (questionnaires) that often do not capture aspects of
pain that are of critical importance to patients with ADPKD. In a
recent review of 68 studies, only 16 (23.5%) reported pain as an
outcome and with 26 different outcome measures [17].
The measures used to capture pain varied widely in terms of
the dimensions, content and duration, which prevents direct
comparison of effects of interventions on pain across trials [18–
30, 32–35]. Moreover, these measurement tools were often not
specifically developed or validated for use in people with
ADPKD [35–44].

As part of the international Standardized Outcomes in
Nephrology (SONG) initiative [45], SONG-PKD was launched in
2017 to establish a set of core outcomes for trials in patients
with ADPKD based on consensus among patients, caregivers

and health professionals [13, 14, 46]. Among four core outcome
domains in ADPKD, pain was the only patient-reported outcome
[13, 14]. Establishing a validated core outcome measure for pain
in ADPKD will improve and harmonize the conduct and report-
ing of trials for the assessment of pain as a highly prioritized
outcome. Consistent measurement of pain in intervention trials
will inform decision making in the identification of the best
treatments to manage pain in the clinical setting, which has
largely been ignored to date. To inform the selection or develop-
ment of a standardized outcome measure for pain in patients
with ADPKD, we held an international stakeholder workshop to
discuss stakeholder perspectives on the development and
implementation of the domains to include in a core outcome
measure for pain to be used in all trials in ADPKD.

SONG-PKD pain consensus workshop

Context and scope. Due to the coronavirus disease 2019 pan-
demic, the SONG-PKD Pain Consensus Workshop was held via
Zoom on 1 October 2020, to enable wider participation among the
PKD community and develop a core outcome measure for pain.

Attendees and contributors

We convened an international SONG-PKD consensus workshop
involving 20 (32%) patients with ADPKD, 1 (2%) caregiver and 40
(66%) health professionals (clinicians, nurses, researchers, pol-
icy makers and industry representatives) from 18 countries to
discuss how to best identify or develop a core outcome measure
for pain. In total, 61 participants attended the workshop. We
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sent targeted invitations to health professionals with clinical
experience in ADPKD or an interest in research in terms of
commitment, goal or value relating to pain and patient-
reported outcome measures and those who held leadership or
advisory roles in professional societies (American Society of
Nephrology, Asian Pacific Society of Nephrology, Australian and
New Zealand Society of Nephrology and European Renal
Association–European Dialysis and Transplant Association),
funding organizations (National Institutes of Health) and regu-
latory agencies (US Centers for Medicare and Medicaid Services
and US Food and Drug Administration). Using an opt-in
snowballing sampling frame, we invited patients and caregivers
through participating hospitals, patient/consumer organiza-
tions and social media. Adult patients and caregivers worldwide
with any experience of pain in ADPKD were invited by SONG-
PKD pain investigators. In order to capture the experience of the
wider ADPKD community, we invited patients and/or
their caregivers globally and the workshop was attended by
patients/caregivers from Australia, Hong Kong, South Africa,
Switzerland, the UK and the USA. Caregivers included family
members/friends involved in the care of a patient with ADPKD.
Those who were unable to attend provided feedback before and
after the workshop to add additional perspectives to this report.
The full list of SONG-PKD pain workshop attendees and contrib-
utors is provided in Supplementary data, Item S1.

Workshop programme and breakout discussions

Background materials and preliminary results of the systematic
review on measures used to assess pain in ADPKD [31] were
sent to all attendees 1 week before the workshop
(Supplementary data, Item S2). The workshop commenced with
a brief presentation of the SONG-PKD initiative, an overview of
preliminary results from the systematic review and existing
measures including their feasibility (e.g. number of response
items, completion time and cost) as a core outcome measure,
aims and focused questions for the breakout discussions. All
participants were allocated to one of six facilitated discussion
groups with approximately 10 participants in each and at least 2
patients and/or caregivers. Each group used a question guide
developed by the SONG-PKD pain investigators, available in
Supplementary data, Item S2, related to which aspects of pain
were important, how the impact of pain on life participation
could be measured and the suggested recall period. In brief,
participants were asked to discuss their views on important
aspects of pain to report in trials in ADPKD, the way to measure
the impact of pain on life participation and potential recall
periods to inform the choice of a core measure for pain in
ADPKD. Afterwards, a member from each group provided a brief
summary to the wider group of the key points raised during the
discussion. The final plenary session was moderated by the
workshop chair (R.D.P.), who summarized the perspectives, rec-
ommendations and implications addressed during the work-
shop. All breakout discussions were audiotaped and transcribed
verbatim. Transcripts were coded and analysed using
HyperRESEARCH software (Researchware, Randolph, MA, USA).
Thematic analysis was used to summarize the qualitative data.
One investigator (P.N.) conducted line-by-line coding of the
transcripts to inductively identify themes and subthemes re-
lated to establishing a core outcome measure for pain in
ADPKD. The coding was independently checked by another in-
vestigator (A.T.) to ensure that the themes covered the full
range and depth of the discussion. All attendees and contribu-
tors were contacted to provide feedback on a draft report over a

2-week time frame. Further comments were integrated into the
final report.

Summary of workshop discussion

We reached the consensus from the preliminary data of our sys-
tematic review that the existing measures validated in ADPKD
were not able to report pain in this setting due to the lack of
patient-important dimensions, inadequate content, duration of
completion time and unavailability of psychometric proprieties.
Four main themes that reflected the range of perspectives on
establishing a core outcome measure for pain were identified.
Three themes referred to the content that patients and health
professionals believed was important to capture in the core out-
come measure for pain in ADPKD: distressing and disrupting
life participation; variability and ambiguity in defining pain;
and stigma, frustration and adaptation to pain. The fourth
theme pertained to the required characteristics of the measure,
i.e. ensuring validity and feasibility. Both patients and health
professionals contributed to the themes unless otherwise indi-
cated. Selected quotations to support each theme are provided
in Table 1. Recommendations from the consensus workshop are
listed in Table 2.

Distressing and disrupting life participation

Severe limitations on daily and social activities. For some
patients, pain severely restricted their ability to perform ‘nor-
mal’ activities of daily living, including housework. They
described having a ‘time limit that we can spend doing one
particular type of thing’ because physical activities exacer-
bated pain. Patients could be ‘bedridden for a week or two’,
resulting in the need to take leave from work or study, and
they felt lost and hopeless without the ‘capacity to do what
[they] wanted to’. Some patients, particularly those of younger
age, mentioned that the extreme intensity and frequency of
pain meant it impaired their sexual function and they had to
cease their social activities—‘I’ve missed theater experiences
and going out [with friends] when I’ve got tickets to things
because of pain’.

Exacerbating sleep problems. Sleep disturbance was attributed
to pain as patients found that ‘staying comfortable in bed is dif-
ficult, and therefore [pain] interrupts sleep’ because ‘I have to
change positions many, many times’. Poor sleep quality led to
fatigue and low mood ‘because [if I] haven’t slept, I don’t have a
good day the next day’.

Inflicting psychological consequences. Participants emphasized
the emotional and psychological burden of pain on everyday
life. For example, caregivers reported that ‘if they’re not going to
want to get up and go to work because of pain, their mental
health is affected’. Depression and anxiety from recurrent epi-
sodes of pain were blamed for loss of appetite, motivation and
capacity for self-management. Pain constantly reminded
patients about their disease, which in turn exacerbated worry
and uncertainty of ‘what the future may hold’.

Disintegration of role and identity. Pain limited patients’ abili-
ties to ‘take care of family’ or ‘interact and play with children’.
Inability to meet expectations for work and family lives trig-
gered some patients to question their self-worth and value in
society: ‘If you can’t work you start to question, what’s your pur-
pose in life’?
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Table 1. Quotations to support each theme

Theme Quotations

Distressing and disrupting life participation
Severe limitations on daily and

social activities
‘The most important aspects of the pain is, “Can I get out of bed today? Can I go to work

today?”, and will it actually impact me, majority of the time for me personally, it doesn’t, it’s
just there always, but sometimes I can’t go for a run that day, but other days I can. So for me,
the impact is what can I do on that day, the day I wake up, and I guess if you have more days
where you can’t do the things you want to do in life, than the days you can do things in your
life, then that’s really quite impactful and fairly easy to measure actually’. (Patients)

‘Then to the amount of time you can spend doing something before the pain becomes over-
whelming, look like something like gardening or vacuuming, doing basic things around the
house is sort of, for me, there’s a time limit to how long I can spend doing one particular type
of thing. Yeah. I can do a lot of things, but I can’t do them for long’. (Patients)

‘I think it is important, even if you just say the ability to enjoy food, because it is a social
activity. It limits, potentially, your life participation if you don’t want to go out for dinner
with your friends any longer, because you can eat only amounts like a bird’. (Patients)

Exacerbating sleep problems ‘In terms of pain and how it would impact similarly on your quality of life, so for me, it’s a mat-
ter of sleeping, discomfort in being able to sleep and because you haven’t slept, you don’t
have a good day the next day’. (Patients)

‘I think sleep would be a very important one to capture and then that as sleep affects so many
other aspects as well. And when you’re in pain, it’s hard to sleep’. (Patients)

‘I do believe the sleep one is very important because staying comfortable in bed is difficult, and
therefore it interrupts your sleep because you have to change positions many, many times. . .’
(Patients)

Inflicting psychological
consequences

‘I really look at more of the psychological impact that prior to transplant, it just reminded me
of my condition and it just framed the uncertainty of what the future may hold, so for me,
it was really more of a psychological impact’. (Patients)

‘This is not on here, but I would say mental health. So if you have sort of very tough pain
situation it eventually drags in your mental health and you end up being depressed or you
lack interaction with other people and you don’t get that kind of energy from being out and
being a part of society’. (Patients)

‘Having chronic pain and acute pain, really can get you down’. (Patients)
Disintegration of role and

identity
‘I also do think about how it affects my ability to sort of take care of my family and my

children’. (Patients)
‘I remember when we had our children that were young, sometimes you’d get sort of kicked in

the stomach when you’re mucking around. . .’ (Patients)
‘If that is effective, that that affects that person’s being and the ability to be useful and part of

society. And if you can’t work, then you know, you start to question, well, what’s your
purpose in life?’ (Patients)

Restricting function and activi-
ties to minimize pain

‘And also as soon as we’ve been given instructions, as soon as we have the diagnosis, we’re
told to not involve ourselves in certain activities, so you can’t take part in contact sports and
things like that, which would put you at risk of experiencing more pain’. (Patients)

‘And from there, of course, you’re in pain, so you start giving up certain activities because it
bothers you. And that is, then, the negative impact on the quality of life’. (Patients)

‘I tend to avoid contact sports. I gave up football and I took up golfing’. (Patients)
Variability and ambiguity in defining pain
Unable to distinguish location

and cause
‘I’m not sure location is so relevant. My pain is in different areas overnight to during day’.

(Patients)
‘Type is a really difficult thing to nail, because there’s so many adjectives people use to

describe the type of pain they have. Sharp, it’s nagging, it’s dull, it’s crippling. I don’t think we
need type, actually’. (Health professional)

‘And I don’t know what it’s related to, what it’s caused by. I try and shift around and move my
body a little bit to try and move the cyst. Maybe the cyst is bumping up against something. I
don’t know’. (Patients)

Potential symptom of other
condition or complications

‘And then the converse of that is, pain that is associated with another serious acute problem
that may require hospitalization such as system infection or a cyst burst or significant hema-
turia that’s accompanied by pain. So, pain becomes the symptom of another issue, rather
than something that affects daily life’. (Health professional)

‘If the patient notices something else that’s associated with the pain, just to understand the
pain itself more, but I would add’. (Health professional)

Fluctuation and variability of
severity

‘I always have pain, and it’s almost like if I don’t have pain, something’s a bit strange. There
are some days I don’t have any pain, so I guess I can probably pick out the ones where I’m in
severe pain when it really hurts, perhaps I’ve taken an extra bunch of codeine that day or
something, but yeah, for me, it’s always, but sometimes I can probably point out when it’s
more so, and it would be quite easy for me’. (Patient)

(continued)
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Table 1. (continued)

Theme Quotations

‘Some days I take nothing [medications], and other days I take something every four to six
hours’. (Patient)

‘In terms of this acute on chronic pain status, ADPKD patients might have the chronic episodes
that are predictable and maybe could adjust to that. It’s the acute episodes that sporadic,
completely on random interfering in such a way that it’s just so difficult to manage and there
might be surrogates for that’. (Health professional)

Internal conflicts and adaptation to pain
Fear of marginalization from

the community
‘The example was the fact that I like doing horseback riding, and I was planning to go with

friends, but I said, “You know what? I cannot really join you because I have this pain that re-
ally prevents me from doing that activity.” And then, the question is how can, obviously, the
people who don’t understand what the disease is about or who don’t feel the pain, how they
could react to you as a person, to your, somehow, problem. And you never know what reac-
tion you’re going to get’. (Patient)

‘So I consider this kind of an invisible disability is how they labelled it. And people can’t see
that we’re in pain. And so I think that’s another psychological side of it too. That if you’re in
pain, nobody knows’. (Patient)

‘And I think I’ve said that several times, but there’s a big gap between what you do, US, and
what we do here, because in Europe the rate of patients who receive morphine or such type
of drugs is variable and the, okay, we need to record that of course, but consider the different
approaches depending on the country’. (Health professional)

Deprioritized by health
professionals

‘I’ve suffered with pain for seven years now. Never once have I been asked to complete a scale
on pain assessment. So it’s largely overlooked’. (Patient)

Normalizing and tolerating
pain

‘Because most of us, I mean, we have this our whole lives, and you start to become accustomed
to certain types of things, that you acknowledge that as normal, you don’t actually see it as
any different to somebody else, who’s normal, normal, if that makes any sense’. (Patient)

‘So I think that there’s a certain amount of adaptation that you do if you want to live your life,
right, so my pain hasn’t been that bad’. (Patient)

‘Just because I think people have different thresholds of pain. I think people can experience
large amounts of pain and not really be in pain. And then virtually the opposite people could
be perceived as not having much . . . having a lot of . . . not much pain, but then saying that
they’re in a lot of pain’. (Caregiver)

Accepting the inevitability of
pain

‘And just something to think about too, is that, but based upon the family history of
what you saw a parent go through, I just chose to keep my head down, because the
message was, there’s nothing you could do, so it was like you push it out and ignore it’.
(Patient)

‘Burden of pills taken, and types of medications, the pain is just simply not controlled at all.
And I think efficacy of the pain med regimen would be important to assess, and the iterations
of treatments and combinations of meds that were needed to get to a point of some relief’.
(Caregiver)

‘But the chronic pain was the one where in discussions with my nephrologist and other medi-
cal professionals, that nobody really had a great idea for that’. (Patient)

Ignoring pain to avoid diagno-
sis of ADPKD

‘When I was in my twenties, and I would notice that I did certain things like, just admittedly if I
drank like more beer or different things, I would feel really bad pain, and I kind of knew it
was there, but I just chose to ignore it’. (Patient)

‘I think that the part that, I guess I kind of think of now, with the landscape chasing or chang-
ing, right, is that if patients become more aware early-on, right, there’s now more of a chance
to change the course of that outcome, as opposed to living in fear and denial of what you saw
your parents go through’. (Caregiver)

‘I remember my mom standing up and she used to take pain medications, but I remember her
standing with pain, and so when I started having them, I just wanted to deny it because I
want to deny that I had PKD, and why did I want to deny PKD? Because there was no hope at
that time’. (Patient)

Ensuring validity and feasibility of pain measures
Minimizing burden of

administration
‘I have found that the easiest is in a right now, because it’s so immediate, there is no recall

bias. There is no judgment on anything, but only for very simple questions. If you’ve got to
judge recall, then of course the availability of the previous rating to the rating that you, to the
knowledge of that and the record that can be quite important as well. It really does depend
on, and it’s really difficult to know in terms of its sensitivity to change as well when it comes
to recall. But if you’ve got a questionnaire, I think I can’t do it every day, it’s just too onerous’.
(Health professional)

‘I think one of the challenges that we have to think about when we’re thinking about how to
identify, quantify, and measure these things is, in a clinical study and in clinical trials, what’s

(continued)
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Restricting function and activities to minimize pain. Some
patients learned to adapt to living with pain by avoiding activi-
ties that would potentially trigger episodes of pain: ‘I tend to
avoid contact sports. I gave up football and I took up golfing’.
In addition, health professionals advised patients to refrain

from strenuous physical activities that would increase their
‘risk of experiencing more pain’.

Variability and ambiguity in defining pain

Unable to distinguish location and cause. Participants men-
tioned that ‘often patients find it difficult to say which organ
[pain] is related to’. Although knowing the exact location
could be helpful in determining ‘specific treatments for pain

in ADPKD’, patients were uncertain and puzzled if their
pain was related to PKD because they experienced ‘pain in
different parts of their body’. Patients explained that they
could not always identify the type and source of pain. One
participant remarked: ‘[the cause of pain] is hard to deter-
mine, is it your kidney that hurts or is it because that big old
kidney is pushing on something else that’s making some-
thing else hurt’?

Potential symptom of other condition or complication. Pain
could also be a symptom of cyst-related complications that
lead to hospitalization, including ‘infection, cyst rupture or
significant haematuria’. Some medications provided relief
from pain, but their adverse effects led to other
complications.

Fluctuation and variability of severity. The frequency and sever-
ity of pain were often unpredictable, which made it challenging

Table 1. (continued)

Theme Quotations

the goal of capturing this information? It’s really to be able to identify something that we can
hopefully reverse or delay its progression or prevent with whatever interventions that we’re
describing’. (Health professional)

‘I suppose I’d sit there and think, well, is this question about chronic pain or is this question
about acute pain? And I suppose perhaps we ought to delineate between the two because
yeah. You know, I’m going to answer that question. Yes. I’ve been in pain over the last
month. It’s always there. What’s your question about? But if you want to know has the exper-
imental treatment affected any of the acute pains? They’re different questions’. (Patient)

Applicable across diverse
population

‘My view of this, is we are always going to be looking towards a composite measure, there is go-
ing to be no one parameter or measurable thing that is going to be a surrogate for everything.
So drug burden, days off work, sleep disturbance, it’s going to be a composite which I guess is
going to be taking us forward into how much of that is reproducible, validated, and consistent
and so on. So that’s my view of thinking about what do we need to measure, it’s no one as-
pect’. (Health professional)

‘Sort of do the scales relate to the right age group? Because if we are. . . We’re talking about,
yeah, can you get yourself dressed? I have seen scales that actually have those kind of ques-
tions and you think, well, yeah. Okay. I can do that. Is that actually going to assess. . . Do I feel
restricted at work or university or whatever is I’m doing? I don’t know if they do relate be-
cause we’re assessing pain in perhaps later age groups. If your patients have got severe ar-
thritis or something and they can’t move. I mean, I don’t know about anyone else, but I don’t
usually have a problem dressing myself. So you asking me that question is irrelevant’.
(Health professional)

‘Where people are in their stage of life. And I remember we talked to patients that were. . . The
Young college students, we talked to teenagers and we talked to people up in their seventies
and eighties. And how do you get a common theme that you can then compare’? (Health
professional)

‘These are things that are typically are much less relevant to elderly populations where most
of these scales have been sort of. . . I’m not a big expert on this case, but I’m just thinking, and
you don’t ask those questions about having a sports life, being able to go jogging or the sexual
life. So clearly there seems to be an issue by what I’m hearing from you, that there is the age
specific factor in related to using these scales’. (Health professional)

Table 2. Summary of workshop recommendations for establishing a
core outcome measure for pain

� The core outcome measure for pain should be meaningful and rel-
evant to patients, caregivers and health professionals, and should
capture intensity, frequency and impact on life participation
(ability to do usual or meaningful activities of life) to inform
decision-making in clinical practice
� Consideration should be given to psychological aspects

(e.g. depression and anxiety) and impaired sexual function
� Abdominal fullness or discomfort should be captured as a different

symptom from pain
� Ensure that the measure is applicable across the ADPKD

populations (i.e. age) and geographical settings
� Identify an appropriate recall period able to minimize recall bias

and capture patients’ experiences of pain in an accurate and
detailed way without being burdensome
� The core outcome measure for pain should be feasible to be used

in all trials in ADPKD, i.e. have small number of items, be easily ac-
cessible and free to use, easy to administer and interpret and psy-
chometrically robust
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to decide on how to take medications to help relieve
pain, ‘because some days I take nothing, and other days I take
something every 4–6 h’.

Stigma, frustration and adaptation to pain

Fear of marginalization from the community. Participants felt
they often ‘needed to justify or to provide a reason why [they]
cannot do certain things’ because ‘people who don’t feel pain’
cannot understand and sympathize with them. Patients felt
frustrated because they were suffering from ‘an invisible
disability [because] people can’t see that we’re in pain’.
Community acceptance of taking opioids or analgesics varied
across countries. For example, participants noted that the use
of such agents was more common and widely accepted in
Europe and the USA, whereas in Asia, patients ‘declined
to have acetaminophen or morphine’, possibly because of
the stigma attached to dependence on chronic analgesic
medications.

Deprioritized by health professionals. Pain was perceived by
some to be overlooked and deprioritized by health professio-
nals. One patient stated, ‘never once have I been asked to com-
plete a scale on pain assessment’. Patients felt that some
doctors were unfamiliar with and not able to evaluate and man-
age their ADPKD-related pain and believed that there were no
treatments available for effective pain management.

Normalizing and tolerating pain. Some patients ‘became accus-
tomed to certain types of [pain], that [they] acknowledge as a
normal’ symptom of the disease. Pain was regarded as difficult
to assess because it was ‘very different [things] for everyone’.
People had ‘different thresholds’ of tolerance, where younger
people reported pain more frequently compared with elderly
who ‘accept the situation and try to live with it’.

Accepting the inevitability of pain. Patients felt hopeless because
medications did not alleviate pain, which ‘was always there’. One
patient accepted the burden of pain, reporting: ‘I chose to keep
my head down, because there’s nothing you could do’.

Ignoring pain to avoid diagnosis of ADPKD. Some patients ig-
nored pain because they ‘wanted to deny that [they] had PKD’.
Other participants reported delay in seeking a diagnosis, leading
to exacerbation of symptoms, including pain, because they ‘saw
a parent go through [and having troubles when in pain] and
[people] push it out and ignore it’.

Ensuring validity and feasibility of pain measures

Minimizing burden of administration. Participants suggested
that the core outcome measure for pain should be an ‘easy tool’
with ‘very simple questions’ that could be easily understood by
patients and capture relevant dimensions of pain. The measure
should take the ‘shortest amount of time as possible’, so it
would not be ‘too onerous’ for patients. It was suggested that
pain should be assessed in real time ‘because it’s so immediate,
there is no recall bias’, and it could be captured, for example,
through a mobile application ‘that lets people register pain
when it happens’. Others advised that the recall period
‘depends on the length of the trial’, but ‘a month is probably a
good period of time’ to capture both chronic and acute episodes.
They believed these two types of pain should be reported sepa-
rately because they were often driven by different causes (e.g.

acute pain from cyst haemorrhage/infection; chronic pain from
pressure effect from enlarged cysts).

Applicable across diverse populations. A ‘composite measure’
for pain in ADPKD should be ‘reproducible, validated and con-
sistent’ across different populations and settings because ‘pain
has a million different sources, and we’re going to be able to
measure something that’s going to be responsive to all of our
different individuals’. The measure should be applicable and
meaningful in different age groups and include questions that
are relevant to everyone.

DISCUSSION

Pain is a critically important outcome for both patients with
ADPKD and health professionals, but it remains inconsistently
measured and reported. Because pain is a symptom that only a
patient with ADPKD can report, discussions were focused
mainly on patient experiences and perspectives of pain.
Patients, caregivers and health professionals agreed that the
impact of pain on life participation was the highest relevant
and important dimension to include in the proposed core out-
come measure. This is because pain in ADPKD largely interferes
with both normal daily and social activities. Psychological dis-
tress, depression, sleep problems and impaired sex life were in
part attributed to ADPKD-related pain, adding extra burden to
the disease. The unpredictability, severity and frequency of
pain episodes substantially impacted the patients’ ability to
participate in daily life activities. Some patients with ADPKD,
even at younger ages, deliberately avoided activities that could
exacerbate pain, felt stigmatized and refrained from social ac-
tivities so they would not have to explain their condition to
healthier peers. Others adapted to and accepted pain as a nor-
mal and inevitable symptom of ADPKD, strived to continue with
their usual activities and refused to be limited by pain.

Previous studies have identified that the burden of pain,
which is exacerbated by increased severity and frequency,
imposes limitations on patients in terms of work, housework,
daily activities and social participation [14, 15]. Pain was debili-
tating due to its unpredictability and intensity of episodes,
thereby preventing the start, completion or planning of tasks
until the pain had subsided [15]. In this workshop, life participa-
tion was directly linked to the extent of severity and frequency
of pain, because if the impact of pain (in terms of severity or fre-
quency) was higher it would impose greater limitations on the
individual’s ability to participate in life-related activities (e.g. ac-
tivities of daily living and social activities). Several measures
have been used to assess pain in ADPKD [18–21, 23–25, 27–30,
32, 34], although they were not validated in this population, fo-
cusing on the interference of pain with general activities, walk-
ing ability, work, relations with others, enjoyment of life, sleep
and mood. We noted that the impact of pain on life participa-
tion was identified as the most important dimension because it
captured all aspects of pain, including severity, frequency and
implications for daily living, relations with others, sexual life,
sleep and psychological distress. Patients also drew attention to
the need to restrict activities to minimize pain, including deci-
sions to limit social activities because of stigma and a lack of
understanding, and denial of pain as a coping mechanism so
they would not have to confront a diagnosis of ADPKD.
Conversely, the location and type of pain were not considered
as crucial dimensions, due to patient-reported inability to accu-
rately identify the site and source of pain.
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In terms of ensuring the feasibility of measuring pain as a
core patient-reported outcome, aspects including the comple-
tion time, ease of administration and interpretation of the find-
ings across a broad range of patients should be considered [47].
Participants emphasized that a simple, short, reproducible and
validated measure would maximize uptake in ADPKD trials and
clinical settings across regions. At the time of the workshop,
only the ADPKD Impact Scale (ADPKD-IS) [48] and the Polycystic
Liver Disease questionnaire (PLD-Q) [26] had been validated in
people with ADPKD. However, both measures were not consid-
ered suitable to be used as a core outcome measure for pain.
Although the ADPKD-IS [48] assessed the impact of pain on
daily activity and the need to modify lifestyle due to discomfort,
the measure reported only 3 of 18 items related to general pain
and was not feasible due to the time required to complete the
measure. The PLD-Q [26] included 13 items, none of which
assessed the impact on life participation, and was developed to
measure quality of life in PLD in people with ADPKD. Recently a
new tool for ADPKD-related chronic pain has been validated
through the DRINK (Determining feasibility of Randomisation to
high vs ad libitum water Intake in Polycystic Kidney Disease)
trial [49]. It is a comprehensive measurement tool that encom-
passes severity, impact on various dimensions (mood, sleep
and function) and frequency. However, because it requires a de-
vice to open the application software and its length, it is not a
suitable measure to capture pain as a core outcome for every
trial in people with ADPKD. Some of the content and measure-
ment dimensions important to patients with ADPKD are cap-
tured in other existing measures for pain, such as the Patient-
Reported Outcomes Measurement Information System [50],
which includes severity of pain [51] and interference with daily
living, social activities, work and household chores [52].
However, these measures have not been validated in this popu-
lation. Therefore, the usefulness of existing measures in their
current form is limited because they do not capture all dimen-
sions important to patients suffering from pain due to ADPKD,
include an excessive number of response items impairing feasi-
bility, require a paid license or have not been validated in this
population [17]. To date, the available measures are not able to
cover all critical aspects of pain for people with ADPKD. Further
work needs to be conducted to develop a new and psychometri-
cally robust core outcome measure for pain that can be used in
trials in patients with ADPKD. The measure must be one that
captures the aspects and impacts of pain that are important to
patients and is responsive to meaningful changes in pain.

Recommendations emerging from this workshop are pro-
vided in Table 2 and will be used to inform the development
and/or validation of a core outcome measure for pain in ADPKD.
The workshop delegates agreed that the measure should in-
clude severity and frequency of pain, impact on life participa-
tion and psychological aspects to inform decision making in
clinical practice. Some participants recommended that the se-
lected measure should be applicable across different age groups
and settings, using ideally a recall period of a month to capture
patients’ experiences of pain without being burdensome. As
recommended by the IMMPACT (Initiative on Methods,
Measurement and Pain Assessment in Clinical Trials) [53] and
the COSMIN-COMET (Consensus-Based Standards for the
Selection of Health Measurement Instruments-Core Outcome
Measures in Effectiveness Trials Initiative) guidelines [47], be-
fore routine use in clinical trials, it is also necessary to establish
the psychometric properties of the measure.

In this workshop we discussed in detail the development of
a core outcome measure for pain that includes dimensions

considered important and meaningful to patients, caregivers
and health professionals from different countries. Discussions
were recorded and transcribed. Transcripts were coded using
software to ensure that all concepts, experiences and issues
were captured. The preliminary results were sent to all partici-
pants and contributors to cover the breadth and depth of the
discussions. However, this workshop had some limitations. All
participants attended the workshop as investigators and demo-
graphic information was not collected. We acknowledge that
non-English-speaking patients and health professionals and
those without access to the Internet were unable to participate
in the workshop, which could limit the generalizability of
outcomes.

Establishing a validated core outcome measure for pain will
ensure that pain is measured and reported in a consistent way
across all trials in ADPKD to inform decision making and iden-
tify effective interventions aimed at managing pain and mini-
mizing its impact on patients with ADPKD.
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Supplementary data are available at ckj online.
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