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Abstract

Shared decision-making about clinical care options in end-stage kidney disease is limited by 

inconsistencies in the reporting of outcomes and the omission of patient-important outcomes in 

trials. Here we generated a consensus-based prioritized list of outcomes to be reported during trials 

in peritoneal dialysis. In an international, online, three-round Delphi survey, patients/caregivers 

and health professionals rated the importance of outcomes using a 9-point Likert scale (with 7-9 

indicating critical importance) and provided comments. Using a Best-Worst Scale, the relative 

importance of outcomes was estimated. Comments were analyzed thematically. In total, 873 

participants (207 patients/caregivers and 666 health professionals) from 68 countries completed 

round one, 629 completed round two and 530 completed round three. The top outcomes were 

peritoneal dialysis-related infection, membrane function, peritoneal dialysis failure, cardiovascular 

disease, death, catheter complications, and the ability to do usual activities. Compared with health 

professionals, patients/caregivers gave higher priority to six outcomes: blood pressure (mean 

difference, 0.4), fatigue (0.3), membrane function (0.3), impact on family/friends (0.1), peritoneal 

thickening (0.1) and usual activities (0.1). Four themes were identified that underpinned the 

reasons for ratings: contributing to treatment longevity, preserving quality of life, escalating 

morbidity, and irrelevant and futile information and treatment. Patients/caregivers and health 

professionals gave highest priority to clinical outcomes. In contrast to health professionals, 

patients/caregivers gave higher priority to lifestyle-related outcomes including the impact on 

family/friends and usual activities. Thus, prioritization will inform a core outcome set to improve 

the consistency and relevance of outcomes for trials in peritoneal dialysis.
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INTRODUCTION

Peritoneal dialysis (PD) may be a preferred modality for some patients as it can offer more 

autonomy and flexibility compared to centre-based hemodialysis (HD).1 However, patients 

and clinicians face major challenges including technique failure, infection and access 

problems. Clinical trials which aim to address these challenges have implications for patient 

survival, comorbidities, psychosocial status and day-to-day physical functioning.2–4 As 

such, evidence-informed, shared decision-making is highly pertinent in the context of PD, 

and can only occur if trials consistently report outcomes that are meaningful to patients, their 

families and health professionals.

The last three decades have seen a number of randomized trials of PD interventions 

evaluating PD solutions, catheters, systems, solute clearance and anti-infective agents.5–8 

However, the outcomes reported across trials are heterogeneous, which limits the ability to 

compare the effect of interventions across trials, and are often mostly biochemical endpoints 

with patient-reported outcomes absent.9,10

The problems with reporting of outcomes in trials are well recognized in nephrology and 

other disciplines, which has driven the development of core outcome sets, defined as an 

“agreed minimum set of outcomes to be reported in all trials”.11,12 As part of the 

Standardized Outcomes in Nephrology – Peritoneal Dialysis (SONG-PD) initiative13, this 

study aimed to generate consensus among patients, caregivers and health professionals on 

critically important outcomes for trials in PD. This will be used to establish a core outcome 

set that reflects the shared priorities of these stakeholders, thereby enhancing the usability 

and uptake of trial evidence in shared decision-making about clinical care options.

METHODS

Study design

The Delphi survey is a validated technique that has been used for developing consensus on 

core outcomes for clinical trials across a variety of health disciplines.14–17 The survey was 

conducted online and involved three iterative rounds completed by a panel of participants 

with experience or expertise in PD. In the second and third round, participants were able to 

see their previous survey scores, the distribution of the group results and comments provided 

by participants. The SONG-PD Delphi process is shown in Supplementary Figure 1.

Participant selection and recruitment

Patients, caregivers and health professionals with an interest or experience in PD were 

eligible. Patients/caregivers included patients currently or previously receiving PD, with 

chronic kidney disease (CKD) stages 1-5, transplant recipients and family members or 

friends. Health professionals included physicians, nurses, allied health professionals, 

researchers, policy makers, regulators and industry.

We used multiple recruitment strategies to capture a diverse range of participants. Patients 

were recruited from hospitals, patient/consumer organizations, the SONG database and 

social media (Supplementary Figure 2). Health professionals were recruited through the 
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SONG database, investigator networks and professional organizations. Participants received 

an email invitation after registering their email on the SONG website 

(www.songinitiative.org). Ethics approval was provided by the University of Sydney 

(2015-228) and participating institutions (Supplementary Table 1).

Data collection

Selection of outcome domains: The outcome domains included in the survey were 

identified from a systematic review of outcomes reported in PD trials, and a focus group 

study with nominal group technique, in which 126 patients and caregivers identified and 

prioritized outcomes in PD on their own terms.18 This ensured that patient-important 

outcomes (e.g. flexibility with time, impact on family/friends, usual activities) were included 

in the Delphi survey. Each outcome included a plain language definition (Supplementary 

Table S2) and the order of outcomes was randomized. The SONG-PD Steering Group and 

investigators reviewed the list of outcomes, and the survey was piloted among 12 health 

professionals at the British Renal Society conference in April 2017. The survey was 

administered online using Qualtrics (Qualtrics software, Provo, UT, United States) from 

August 2017 to April 2018 to enable wider dissemination and to minimize errors in data 

transfer.

Round 1: Participants rated the importance of each of the 39 outcome domains using a 9-

point Likert scale. Scores 1-3 indicated “limited importance”, 4-6 indicated “important but 

not critical” and 7-9 indicated “critical importance”, based on the Grading of 

Recommendations Assessment, Development and Evaluation (GRADE) process.19 An 

option of “unsure” was provided. Participants could enter comments for each outcome in 

free-text boxes and could suggest new outcomes. New outcomes suggested by more than 

10% of participants were eligible to be included in the next round. Outcomes with a mean 

score of less than 6.5 or median less than 7 in both groups were excluded from Round two.

Round 2: Round two had 23 outcomes. Participants were shown their own scores from 

Round one and reviewed the distribution of scores by patients/caregivers, health 

professionals and the total sample combined displayed in a column graph. Instructions on 

how to read the graph were provided. Participants could read de-identified comments 

provided in Round one, which were grouped by patients/caregivers and health professionals. 

Participants re-rated the outcomes using the 9-point Likert scale and could again enter 

comments. Outcomes with a mean or median less than 7 were excluded from Round three.

Round 3: Round three had 16 outcomes, which participants rated again using the 9-point 

Likert scale and provided comments after reviewing the scores and comments from Round 

two. To assess the importance of the outcomes relative to each other, participants also 

completed a Best-Worst Scale (BWS) Survey. The BWS survey is a preference elicitation 

method that involves less cognitive burden and provides better discrimination between 

outcomes, and greater insight into preferences of respondents compared to rating scales.20 

Participants were presented with five best-worst choice sets each consisting of six of the 16 

outcomes. The outcomes included in each set were determined using a balanced, incomplete 
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block design. For each block of outcomes, participants selected the most important and least 

important.

Data analysis

Quantitative analysis: We calculated the mean score, median score and proportion of 

participants who rated the outcome as critically important (from 7 to 9) for each outcome 

and for each round. We calculated the scores separately for patients/caregivers and health 

professionals, and compared the two groups using a Mann-Whitney U test or t-test, 

depending on distribution of the data. Given the observed distributions, only the t-test was 

applicable. The relative importance was determined using a multinomial logistic regression 

model. Utility functions containing all outcomes and interaction terms for participant 

characteristics were constructed for the Best-Worst choice task. Following this approach, the 

mean regression coefficients of this function provided the relative importance scores for 

each outcome.20 As the regression coefficients have the same underlying scale, preference 

scores were able to be adjusted to any convenient scale. In this survey, a scale of 1 (least 

important) to 9 (most important) was used. Statistical analyses were undertaken using SPSS 

(IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY), Excel (Microsoft 
Corporation, Product version 16.0), and NLOGIT V6 (Econometric Software Inc.) for the 

BWS. A p-value of less than 0.05 was considered statistically significant.

Definition of consensus for core outcomes: The criteria for consensus for the core 

outcome domains could not be defined a priori because the distribution of scores was 

unknown. We sought to identify the top 3-5 outcome domains indicated as critically 

important by both stakeholder groups on the Likert scale. “Consensus” for the critical 

outcome domains was defined based on both patient/caregiver and health professional 

groups yielding median scores ≥8 and mean scores >8, as well as the proportions of both 

stakeholder groups rating the outcome as ‘critically important’ being greater than 85%. 

These thresholds were discussed and approved by the SONG-PD Steering Group. The scores 

obtained from the BWS were used to examine relative differences in preference scores 

between patients/caregivers and health professionals.

Qualitative analysis: The survey comments were imported into HyperRESEARCH 

(Version 3.7, Randolph, MA, United States) software for data analysis. Using thematic 

analysis, investigator (KEM) coded the text and inductively identified themes focusing on 

reasons for ratings, differences between stakeholder groups and changes in ratings across 

rounds. A second investigator (AT) read the qualitative data and reviewed the preliminary 

analysis to ensure that the themes captured all the data.

RESULTS

Participant characteristics

In Round one, 873 participants from 68 different countries completed the survey, of whom 

666 (76%) were health professionals and 207 (24%) were patients/caregivers. In Round two, 

629 (72% overall retention rate) participants from 63 countries completed the survey, of 

whom 469 (75% [70% retention]) were health professionals and 160 (25% [77% retention]) 
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were patients/caregivers. In Round three, 530 (61% overall retention rate) participants from 

59 countries completed the survey, of whom 390 (74% [59% retention]) were health 

professionals and 140 (26% [68% retention]) were patients/caregivers. Participant 

characteristics are provided in Tables 1 and 2.

Of the 390 health professionals who completed all three rounds, 249 (57%) were 

nephrologists, 72 (16%) were nurses and 48 (11%) were researchers (total N >390 due to 

multiple roles). Psychologists, social workers, surgeons, dieticians, pharmacists, policy 

makers and industry representatives also participated. Health professionals were from 58 

countries, including Australia (59, 15%), the United States (52, 13%), the United Kingdom 

(42, 11%) and Canada (38, 10%). Of the 140 patients/caregivers who completed all three 

rounds, 57 (40%) were patients on PD, 42 (29%) were kidney transplant recipients, 11 (8%) 

were on hemodialysis, 7 (5%) were patients not receiving renal replacement therapy and 27 

(19%) were caregivers/family members (total N >140 due to multiple roles). The patients/

caregivers were from 11 countries, including the United States (55, 39%), the United 

Kingdom (24, 17%), Australia (24, 17%) and Hong Kong (11, 8%).

Delphi scores

Round 1: The mean and median scores and the proportion of participants scoring the 

outcomes from 7-9 for each of the 39 outcome domains in Round one are provided in 

Supplementary Table S3. The top five outcomes with the highest mean score for patients/

caregivers were PD-related infection (mean 8.1), death (8.0), membrane function (7.9), PD 

failure (7.8) and cardiovascular disease (7.7). For health professionals, the top five outcomes 

were PD-related infection (8.3), death (7.9), PD failure (7.8), cardiovascular disease (7.8) 

and catheter complications (7.5). Sixteen outcomes had mean scores less than 6.5 or median 

scores less than 7 among both groups and were excluded from Round two (Supplementary 

Table S3). None of the new outcomes were suggested by more than 10% of the participants 

(Supplementary Table S4) and were therefore not included in the next round.

Round 2: The mean and median scores and the proportion of participants scoring the 

outcomes from 7-9 for each of the 23 outcome domains in Round two are provided in 

Supplementary Table S5. The top five outcomes with the highest mean scores for patients/

caregivers were PD-related infection (8.3), membrane function (8.1), PD failure (7.9), death 

(7.8) and cardiovascular disease (7.8). For health professionals, the highest five were PD-

related infection (8.6), death (8.2), cardiovascular disease (8.1), PD failure (8.1) and catheter 

complications (8.0). Seven outcomes were excluded from Round three as they had a mean or 

median score of less than 7 (Supplementary Table S5).

Round 3: For each of the 16 outcome domains in Round three, the mean score, median 

score and proportion of participants scoring the outcome as ‘critically important’ are shown 

in Supplementary Table S6. The top five outcomes with the highest mean scores for patients/

caregivers were membrane function (8.6), PD-related infection (8.6), PD failure (8.3), 

cardiovascular disease (8.3) and death (8.2). The top five outcomes for health professionals 

were PD-related infection (8.8), cardiovascular disease (8.5), PD failure (8.5), death (8.4) 

and catheter complications (8.4).
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Changes in scores from Round 1 to 3

The changes in mean scores from Rounds one to three are presented in Figures 1 and 2. 

Patient/caregiver mean scores increased significantly between Rounds one and three for the 

following 14 outcomes: usual activities (mean score difference 0.83, p<0.001), impact on 

family/friends (0.69, p<0.001), membrane function (0.68, p<0.001), fatigue (0.68, p<0.001), 

cardiovascular disease (0.62, p<0.001), catheter complications (0.60, p<0.001), residual 

renal function (0.55, p=0.002), peritoneal thickening (0.55, p=0.004), depression (0.55, 

p=0.004), PD failure (0.54, p<0.001), PD-related infection (0.50, p<0.001), hospitalization 

(0.45, p=0.011), fluid (0.40, p=0.026) and blood pressure (0.35, p=0.016). For health 

professionals, mean scores increased significantly for all of the 16 outcomes from Rounds 

one to three, with the greatest increases in scores being for fatigue (mean score difference 

1.04, p<0.001), catheter complications (0.96, p<0.001) and usual activities (0.91, p<0.001).

Differences between stakeholder groups

Differences in mean scores between patients/caregivers and health professionals are shown 

in Figure 3. In Round three, health professionals rated the following 6 outcomes 

significantly higher than patients/caregivers on the Likert scale: fluid (absolute mean 

difference 0.54, p<0.001), residual renal function (0.30, p=0.027), hospitalization (0.28, 

p=0.037), catheter complications (0.28, p=0.022), death (0.28, p=0.043) and PD-related 

infection (0.23, p=0.007). In comparison, patients/caregivers rated 3 outcomes significantly 

higher on the Likert scale: blood pressure (absolute mean difference 0.43, p<0.001), fatigue 

(0.31, p=0.007) and membrane function (0.29, p<0.001).

Best-Worst Scale

Results from the BWS survey are shown in Figure 4 and Supplementary Table 6. Patients 

and caregivers considered PD-related infection the most important outcome, followed by 

membrane function, PD failure, cardiovascular disease and death. However, the differences 

between these top five ranked outcomes were small, ranging from 6.3 (95%CI 5.8, 6.8) for 

PD-related infection to 6.0 (95%CI 5.4, 6.5) for death. Health professionals considered PD-

related infection most important, followed by death, PD failure, cardiovascular disease and 

catheter complications. In contrast to patients/caregivers, the differences between the top 

ranked outcomes were comparatively large, ranging from 9.0 (95%CI 8.7, 9.3) for infection 

to 5.7 (95%CI 5.4, 6.0) for catheter complications. The most important patient-reported 

outcomes for patients/caregivers were depression (3.4; 95%CI 2.8, 3.9) and usual activities 

(3.3; 95%CI 2.8, 3.8), and for health professionals were usual activities (5.1; 95%CI 4.8. 

5.4) and depression (4.9; 95%CI 4.6, 5.2).

Themes from comments

We identified four themes, which reflected the reasons, changes and differences in the rating 

of outcomes (contributing to treatment longevity, preserving quality of life, escalating 

morbidity, and irrelevant and futile information and treatment). The subthemes are described 

below and reflect the perspectives of both patients/caregivers and health professionals unless 

otherwise specified. Illustrative quotations for each theme are provided in Table 3.
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Contributing to treatment longevity

Making or breaking treatment: Both health professionals and patients/caregivers 

recognized that outcomes (e.g. PD-related infection, membrane function and catheter 

complications) could “make or break” the success of PD. Patients and caregivers 

emphasized that a “decent” and “functioning” membrane was required otherwise PD “would 

not be possible”. This was particularly important for patients who “would not like to have to 

switch to hemo” and therefore wanted to learn what they could do to prolong PD. Health 

professionals were more focused on providing the best treatment to patients depending on 

their clinical status and felt that it was “often hard to get them to accept a move to HD”.

Demanding frequent monitoring: Some outcomes, including infection, fluid, weight 

change, blood pressure and diabetes, were given a high rating by participants if regular 

monitoring was required in order to manage and prevent complications of these outcomes – 

“If it is not monitored properly the outcome could be devastating” (patient).

Preserving quality of life

Quality versus quantity: Many patients and caregivers acknowledged that “death comes 

to all of us” and hence felt that “it isn’t that important”. They believed that life was about 

“thriving not just surviving”. Some health professionals deemed survival as the “ultimate 

criterion of success or failure” as it was their perceived role to save lives – “as health 

professionals, we hope to save life.” Others were “more interested in helping people get 

more out of living” and felt that “quality of life is more valuable than quantity of years 

lived”.

Interfering with daily life: Some patients rated outcomes highly if they disrupted their 

daily life or made planning activities “very complicated”. Such outcomes included fatigue 

and gastrointestinal problems that caused “ongoing daily problems” (patient) which 

interfered with their work and recreational activities.

Escalating morbidity

Debilitating symptoms: Patients who experienced frequent or severe symptoms as a 

result of certain outcomes, including catheter complications and fatigue, rated them highly 

as they contributed to the symptom burden and incapacitating effect it had on their life – 

“Most visible and first hand impactful part of PD that affected me as the patient 24/7”.

Calamitous complications: Health professionals considered the potentially detrimental 

complications or sequelae resulting from certain outcomes, including PD-related infection, 

fluid and catheter complications, and hence rated them highly – “Associated with morbidity, 

catheter loss, transfer to hemodialysis, membrane damage, and occasionally death. So, [PD-

related infection] is crucial.”

Irrelevant and futile information and treatment

Avoiding redundant information: Some judged that they “already know enough about” 

(health professional) specific outcomes, including residual renal function, blood pressure 
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and diabetes. They believed there was “danger [in] duplication” of research for these 

outcomes and thus gave these outcomes lower priority.

Imperceptible or intangible: Outcomes which some patients had never experienced, or 

which felt “far away” (patient), such as PD-related infection and death, were given lower 

ratings by some patients as these were “hard to imagine when you feel okay” (patient). 

Health professionals thought some outcomes did not convey how a patient feels, and hence 

gave lower ratings to some biochemical endpoints, such as blood pressure.

Inability to control: Some participants gave lower ratings to outcomes they considered 

inevitable or unable to control, including death and PD failure – “If it’s failed, it’s failed. 

Not much can be done about it” (health professional). Some health professionals also gave 

lower ratings to outcomes which they perceived to be “part and parcel of being on PD”, such 

as sleep disturbances.

Easy to prevent and treat: Outcomes perceived to be modifiable, preventable, or 

treatable were given lower ratings by some participants. Health professionals believed 

anemia and blood pressure were “usually solvable” and hence gave lower ratings. Some 

patients and health professionals felt that PD-related infections could be avoided if “you 

keep everything clean and your technique is good”.

DISCUSSION

The highest rated consensus-based outcomes among patients/caregivers and health 

professionals were PD-related infection, membrane function, PD failure, cardiovascular 

disease, catheter complications and death. The top outcomes for both stakeholder groups 

were consistent as rated by the Likert scale and ranked by the BWS scale. These important 

outcomes reflect a focus on maintaining PD, and preventing or reducing debilitating and 

disruptive complications, as well as improving survival. Being able to participate in usual 

activities was the most important patient-reported outcome by both stakeholder groups in all 

rounds, whereas some patient-reported outcomes, including sexual function, appearance, 

weight change, dizziness, pain, itch/skin and mood, were regarded as less important. This 

may reflect that PD is often chosen as a dialysis modality because it permits freedom and 

flexibility, allowing patients to do their usual activities.1 Biochemical outcomes, including 

calcium, potassium, parathyroid hormone and lipids were also of lower importance to both 

stakeholder groups.

This study has shown that patients/caregivers and health professionals give clinical and 

patient-reported outcomes higher priority than biochemical markers to be reported in trials. 

Biomarkers have potential benefit as prognostic tools to identify at-risk patients, as 

surrogates for clinical outcomes to increase statistical power or as early diagnostic tools.21 

However, our study has shown that health professionals and patients/caregivers consider 

outcomes which have a direct and tangible impact on a patient’s ability to do PD to be of 

greatest priority for trials to inform decision-making.
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Health professionals gave higher priority to many clinical outcomes, including fluid, residual 

renal function, hospitalization, catheter complications, death and PD-related infection, 

compared to patients/caregivers. This is consistent with prior work in hemodialysis and 

transplantation, in which health professionals consistently indicate death and hospitalization 

to be of higher importance compared with patients/caregivers.14,15 These outcomes relate to 

both long-term patient and technique survival and may reflect a perception of health 

professions’ primary clinical role to save lives and ensure treatment success (often defined 

by biochemical parameters).22 However, patients emphasized more the day-to-day 

symptoms (e.g. fatigue) and lifestyle disruption they experienced, which often remain 

unreported in studies.23,24 This highlights the need for studies to implement patient-reported 

outcomes, including fatigue, ability to do usual activities and depression, as these are 

critically important to patients.

Compared to health professionals, patients and caregivers gave greater priority to fatigue, 

membrane function and blood pressure. Fatigue has been consistently indicated to be of 

higher importance to patients/caregivers than health professionals.15 This may be because of 

the profound debilitation and impact of fatigue on function and psychosocial wellbeing that 

may be under-recognized by clinicians.18,23,25,26 The discrepancy in the prioritization of 

membrane function may be due to how patients/caregivers conceptualize this outcome. Our 

data suggest that patients perceive membrane function to be synonymous with their ability to 

maintain PD and reflects a fear of having to transfer to hemodialysis. However, studies have 

shown that poor membrane function accounts for only a small proportion of PD technique 

failures globally.27–29 A number of studies have also identified an important relationship 

between membrane function and mortality, such that high membrane solute transport 

(measured using the peritoneal equilibration test) is a significant, independent predictor of 

mortality.30–32 While some health professionals acknowledged and commented on this 

relationship, the majority of comments focused around the potential for technique failure 

and need for hemodialysis if the membrane function fails. The higher prioritization of blood 

pressure by patients and caregivers may relate to the need for frequent monitoring of blood 

pressure and having a visible indicator of their health status.18,33

Death and cardiovascular disease were also identified as top prioritized outcomes in 

hemodialysis.15 This is perhaps expected given the high risk of mortality and cardiovascular 

disease in the dialysis population.32,34,35 Vascular access function and dialysis adequacy 

were also top prioritized outcomes in hemodialysis. In comparison, catheter complications 

were highly prioritized in our study. Vascular access problems and catheter complications 

both impact on the success of HD and PD, respectively, and were recognized to have 

debilitating consequences. Fatigue was ranked lower relative to the other outcomes in the PD 

survey compared with the HD survey. This may be because patients on hemodialysis 

experience severe fatigue that impacts on their ability to participate in daily activities, which 

may in part be due to the hemodialysis prescription, and the higher comorbidities and 

symptom burden in this population.26,36

Of note, there was a greater degree of concordance in the importance of outcomes between 

patients/caregivers and health professionals in PD compared to hemodialysis. In the PD 

survey, differences between stakeholder groups were generally small with mean differences 
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in round three at a maximum of 0.5 for health professionals and 0.4 for patients/caregivers. 

In comparison, for the HD Delphi survey, differences between stakeholder groups were 

larger with maximum mean differences of 1.0 for health professionals and 0.9 for patients/

caregivers.15 This may be because patients on PD are more engaged with self-care and 

monitoring, and perceive themselves to be better informed about their dialysis compared to 

patients on HD.37

The Delphi technique is used to gain consensus on a specific topic.38 Participants in a Delphi 

Panel are anonymous and do not directly interact with each other. They are less likely to be 

inhibited by confrontation or domination by outspoken individuals, which can occur in other 

group settings.39 The online format of the Delphi allows for widespread international 

participation. This survey included a large sample size with a broad representation of 

stakeholders from 68 countries and a high retention rate of 61% from round one to round 

three. Using a systematic approach, we generated consensus among patients, caregivers and 

health professionals on important outcome domains to be reported in all trials in patients on 

PD. While outcomes such as mortality and infection may be expected to be of high 

importance (both rated higher by health professionals than patients/caregivers), we have 

identified high-priority patient-reported outcomes – fatigue, usual activities and depression. 

We assessed absolute and relative importance using the Likert and Best-Worst scales, 

respectively. The qualitative data provide insight into the reasons for participant priorities.

In rounds two and three, participants were provided with graphs of the distribution of scores 

and comments from the participants. It is possible that the graphs were difficult to interpret, 

however we provided instructions on how to read the graph and an example for participants 

to see prior to commencing the survey. We did not edit the comments for readability. For 

technical reasons and feasibility, we administered the survey online and in English-language, 

which precluded involvement of non-English speaking participants and those without 

internet access or with limited computer literacy. We acknowledge that the priorities of non-

English speaking people, with lower educational attainment, and those residing in low-

income countries may be different. Although definitions were provided for each outcome, 

we acknowledge that participants may have interpreted the outcomes differently.

Results from this survey were reviewed at the SONG-PD consensus workshop held at the 

17th Congress of the International Society for Peritoneal Dialysis in Vancouver, Canada. 

Participants including patients, caregivers, clinicians, researchers and policy makers, from 

13 different countries discussed the feasibility, acceptability and appropriateness of the top 

prioritized outcomes from the Delphi survey to be included in a core outcome set for PD. 

The Delphi survey and consensus workshop will be used to establish a core outcome set to 

be reported in all trials in PD. Once the core outcome domains are established, work to 

identify core outcome measures will follow.

Our international SONG-PD Delphi survey has identified critically important outcomes that 

should be reported in all trials involving patients on PD, and can inform other research 

including observational and qualitative studies and registries. The most important outcomes 

identified by both patients/caregivers and health professionals reflect major clinical 

challenges – PD-related infection, death, PD failure and cardiovascular disease. The most 
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important patient-reported outcomes were being able to participate in usual activities, fatigue 

and depression. By identifying what matters most to stakeholders we can better develop all 

levels of care – education, training, resources, priorities for advocacy and priorities for 

funding. Ultimately, this will strengthen the relevance and reliability of evidence to support 

shared decision-making for people undergoing PD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Mean scores of patients/caregivers in rounds 1-3.
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Figure 2. 
Mean scores of health professionals in rounds 1-3.
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Figure 3. 
Difference in mean scores between patients/caregivers and health professionals for rounds 1, 

2 and 3. Error bars refer to 95% confidence interval.
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Figure 4. 
Mean relative importance scores of patients/caregivers and health professionals based on the 

Best-Worst Scale. Ordered by the mean importance scores of patients/caregivers (bars with 

95% CI).
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Table 1.

Characteristics of patients/caregivers.

Characteristic Round 1, n (%)
207 participants

Round 2, n (%)
160 participants

Round 3, n (%)
140 participants

Participant type
a

 Patient 177 (83) 134 (82) 117 (81)

 Caregiver/family member 36 (17) 30 (18) 27 (19)

Gender

 Female 115 (56) 86 (54) 75 (54)

 Male 92 (44) 74 (46) 65 (46)

Age group (years)

 18 – 40 40 (19) 29 (18) 21 (15)

 41 – 50 47 (23) 35 (22) 27 (19)

 51 – 60 55 (27) 43 (27) 40 (29)

 61 – 70 45 (22) 36 (23) 35 (25)

 > 70 20 (10) 17 (11) 17 (12)

Marital status
b

 Married 123 (62) 101 (66) 88 (66)

 Partner/de-facto 15 (7.5) 8 (5) 7 (5)

 Single 35 (18) 23 (15) 21 (16)

 Divorced/separated/widowed 26 (13) 21 (14) 18 (13)

Employment status
b

 Employed full-time 65 (33) 53 (35) 45 (34)

 Employed part-time/casual 37 (19) 28 (19) 22 (17)

 Unemployed 20 (10) 10 (7) 7 (5)

 Retired 56 (29) 44 (29) 44 (34)

 Student or other 18 (9) 15 (10) 13 (10)

Education
b

 Did not complete high school 27 (14) 22 (14) 22 (17)

 High school graduate 33 (17) 24 (16) 21 (16)

 Professional certificate 44 (22) 33 (22) 28 (21)

 Undergraduate degree 57 (29) 42 (28) 34 (26)

 Postgraduate degree 37 (19) 31 (20) 28 (21)

Current type of treatment (patients only)

 Peritoneal dialysis 89 (50) 68 (51) 57 (49)
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Characteristic Round 1, n (%)
207 participants

Round 2, n (%)
160 participants

Round 3, n (%)
140 participants

 Kidney transplant 56 (32) 46 (34) 42 (36)

 Hemodialysis 20 (11) 13 (10) 11 (9)

 No renal replacement therapy 12 (7) 7 (5) 7 (6)

Years on peritoneal dialysis (PD patients only)

 < 1 38 (43) 33 (49) 27 (47)

 1-3 28 (31) 19 (28) 15 (26)

 3-6 15 (17) 11 (16) 10 (18)

 > 6 8 (9) 5 (7) 5 (9)

Country*

 United States 91 (44) 63 (39) 55 (39)

 Australia 35 (17) 30 (19) 24 (17)

 United Kingdom 29 (14) 24 (15) 24 (17)

 Hong Kong 15 (7) 13 (8) 11 (8)

 Canada 13 (6) 10 (6) 9 (6)

 Other* 24 (12) 20 (13) 17 (12)

a
Some have multiple roles;

b
N ≠ 207, 160 and 140 for rounds 1, 2 and 3, respectively, due to missing data;

*
Other includes 10 countries (in descending order of number of participants): New Zealand, China, Denmark, Brazil, Italy, Spain, Germany, 

Ireland, India and Nigeria.
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Table 2.

Characteristics of health professionals.

Characteristic Round 1, n (%)
666 participants

Round 2, n (%)
469 participants

Round 3, n (%)
390 participants

Participant role
a

 Nephrologist 390 (53) 293 (55) 249 (57)

 Nurse 160 (22) 99 (19) 72 (16)

 Researcher 60 (8) 51 (10) 48 (11)

 Industry 29 (4) 20 (4) 16 (4)

 Dietician 25 (3) 24 (5) 19 (4)

 Social Worker 12 (2) 3 (1) 3 (1)

 Surgeon 10 (1) 8 (2) 6 (1)

 Psychologist 9 (1) 6 (1) 3 (1)

 Policy maker 9 (1) 6 (1) 6 (1)

 Pharmacist 7 (1) 5 (1) 4 (1)

 Psychiatrist 1 (0) 0 (0) 0 (0)

 Others 23 (3) 16 (3) 14 (3)

Gender

 Female 418 (63) 282 (60) 225 (58)

 Male 248 (37) 187 (40) 165 (42)

Age group (years)

 18 - 40 261 (39) 147 (31) 106 (27)

 41 – 50 189 (28) 140 (30) 121 (31)

 51 – 60 165 (25) 135 (29) 121 (31)

 61 – 70 48 (7) 44 (9) 39 (10)

 > 70 3 (0) 3 (1) 3 (1)

Experience in peritoneal dialysis (years)
b

 ≤10 303 (47) 183 (40) 142 (37)

 11-20 203 (31) 158 (34) 132 (35)

 > 20 140 (22) 117 (26) 106 (28)

No. of peritoneal dialysis trials as investigators
b

 0 303 (50) 240 (55) 200 (55)

 1-5 223 (37) 149 (34) 122 (34)

 6-10 25 (4) 18 (4) 15 (4)

 11-15 17 (3) 10 (2) 10 (3)

 >15 42 (7) 18 (4) 16 (4)
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Characteristic Round 1, n (%)
666 participants

Round 2, n (%)
469 participants

Round 3, n (%)
390 participants

Specific role in peritoneal dialysis research
a,b

 Clinical practice guidelines 232 (51) 143 (49) 118 (49)

 Government, policy making 45 (10) 29 (10) 27 (11)

 Funding (grant review, charity) 19 (4) 10 (3) 9 (4)

 Other 158 (35) 111 (38) 85 (36)

Country*

 China 148 (22) 50 (11) 30 (8)

 United states 79 (12) 60 (13) 52 (13)

 Australia 74 (11) 67 (14) 59 (15)

 Hong Kong 59 (9) 37 (8) 31 (8)

 United Kingdom 57 (9) 50 (11) 42 (11)

 Canada 53 (8) 42 (9) 38 (10)

 New Zealand 18 (3) 15 (3) 14 (4)

 India 15 (2) 10 (2) 7 (2)

 Other* 163 (24) 138 (29) 117 (30)

a
Some have multiple roles;

b
N ≠ 666, 469 and 390 for rounds 1, 2 and 3, respectively, due to missing data;

*
Other includes 59 countries (in descending order of number of participants): Germany, Brazil, Belgium, Portugal, Peru, Argentina, Netherlands, 

Mexico, South Africa, France, Italy, Greece, Switzerland, Spain, Thailand, Philippines, Malaysia, Romania, Saudi Arabia, Egypt, Finland, Serbia, 
Singapore, Japan, Denmark, Nigeria, Republic of Korea, Turkey, Austria, Belarus, Bosnia and Herzegovina, Pakistan, Guatemala, Uruguay, 
Croatia, Czech Republic, Poland, Syrian Arab Republic, Vietnam, Sweden, Slovakia, Bolivia, Iraq, Montenegro, Lithuania, Ecuador, Jordan, 
Indonesia, United Arab Emirates, Chad, Morocco, Paraguay, Bulgaria, Costa Rica, Mozambique, Estonia, Slovenia, Colombia, and El Salvador.
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