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Abstract

Background. Prognostic uncertainty is a recurring theme among patients with chronic kidney
disease (CKD). We developed a survey to explore whether CKD patients want to know more
about their future, and if so, which topics they prioritize. In addition, we explored
differences between several subgroups.

Methods. A survey was constructed and tested in collaboration with the Dutch Kidney
Patients Association. The survey consisted of three parts: (i) demographics, (ii)
considerations about the future, and (iii) prognostic information. The survey was distributed
among CKD patients (all stages) through patient associations and via healthcare
professionals in two Dutch hospitals. Descriptive statistics were used to summarize the
results. All results were stratified by population, sex, and age.

Results. A total of 163 patients (45 CKD, 26 dialysis, and 92 kidney transplantation)
participated in the survey. The mean age was 63.9 (SD 12.0) and 48.5% was male. Most
patients think about their future with CKD occasionally (56.4%) or often (35.0%). Nearly half
of the patients (49.7%) discuss the future with their nephrologist, some (19.6%) do not but
would like to, and 20 (15.3%) prefer not to. Most patients (73.6%) want more prognostic
information, regardless of it being positive or negative. Key topics to receive prognostic
information about were laboratory values, symptoms, and physical well-being. Dialysis
patients prioritized mental over physical well-being. CKD patients without kidney
replacement therapy (KRT) indicated thinking about, and discussing their future more
regularly than KRT patients.

Conclusions. Patients with CKD contemplate their future regularly and express interest in
receiving prognostic information on a variety of topics. One in five patients currently do not
discuss their future with CKD with their nephrologist, despite wanting to do so. These
findings underline the need to tailor prognostic information provision to patients’
preferences, advocating more attention to this subject both in research and clinical practice.
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Key learning points

e Prognostic uncertainty is common among CKD patients, leading to feelings of fear and
hopelessness.

e Previous research has indicated that patients desire more information about their
future with CKD in general.

¢ Most CKD patients regularly think about their future and express an interest in
receiving prognostic information. Notably, patients without KRT report thinking about
the future with CKD more often than their KRT counterparts.

o Despite the desire for information, a significant portion of patients do not discuss their
future with their nephrologist, highlighting a gap in communication.

e Patients prioritize several outcomes in terms of prognosis, including laboratory values,
symptoms, and physical well-being, with different priorities observed between CKD
stages (CKD, dialysis, and kidney transplantation).

e Tailoring prognostic information provision to individual preferences can empower
patients to better cope with CKD and make informed treatment decisions.

e Increased attention to patients' prognostic information needs can enhance patient-
centred care and improve clinical outcomes.

e The findings underscore the importance of integrating patient-reported outcomes and
preferences into clinical practice to better meet the needs of CKD patients.
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Introduction

Patients with chronic kidney disease (CKD) often have several comorbidities and symptoms,
ranging from severe itch to fatigue. This affects many aspects of life, such as their ability to
work, participate in social activities, and quality of life. (1-3) Additionally, patients are at
increased risk of adverse outcomes, such as cardiovascular events, initiation of kidney
replacement therapy (KRT; dialysis and kidney transplantation) and death. (4, 5) Thus, many
patients grapple with feelings of fear and hopelessness on receiving this diagnosis. (6)
Moreover, the disease is paired with uncertainty as the disease trajectory varies highly per
individual. This struggle with the unknown can cause a variety of mental health issues such
as depression and anxiety, and hinders patients in making plans for the future. Prognostic
uncertainty is thus a recurring theme throughout the different CKD stages, and patients have
expressed a wish for more information about their future. (6-9) Prognostic information
provision, tailored to individual preferences and needs, can benefit patients in various ways.
It can empower patients to plan and adapt to changes that come with having CKD, fostering
an increased sense of control over their life. Furthermore, prognostic information is essential
for informed shared decision making about the various complex treatment options, helping
patients weigh the benefits and challenges associated with different treatment options.

Although prognostic uncertainty is commonly present in CKD patients, the extent to which
patients want to receive information about their potential future may vary per individual.
Where some may want to know as much as possible about what the future has in store for
them, others may prefer not to know what awaits. This wish for more information may also
depend on the topic and context; for example, whether something can be done to prevent a
complication, or whether information may aid in making a treatment decision. Moreover,
preferences for information provision may differ depending on patient characteristics such
as gender, age, or CKD stage. Understanding such differences can aid healthcare
professionals in tailoring communication to the individual in front of them.

Although research exists on the experience of prognostic uncertainty among CKD patients,
to our knowledge, little research has been performed to identify preferences in terms of
prognostic information provision. By identifying the topics patients want more prognostic
information on, more attention can be paid to these topics in both clinical practice and
future research. For example, prognostic models can then be developed for a broader
spectrum of outcomes—for clinical outcomes and patient-reported outcomes. (10, 11)
Therefore, this study aims to explore: (i) whether CKD patients want to know more about
their future; (ii) and if so, which topics they find most important regarding their prognosis;
and (iii) differences between several subgroups [CKD stage (CKD without KRT, dialysis, and
kidney transplantation), gender and age].
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Materials and methods

To ensure transparent reporting, the Checklist for Reporting of Survey Studies (CROSS) was
adhered to (Supplemental Table S1). (12)

This study is not subject to the Medical Research Involving Human Subjects Act (WMO) and a
non-WMO declaration was issued by the Division Scientific Committee of the department of
Clinical Epidemiology at Leiden University Medical Center (LUMC) in the Netherlands. (13)

To gather information on what patients with CKD want to know about their future, a survey
was constructed by an expert panel consisting of researchers (J.M., C.L.R., FW.D., and
M.v.D.) and nephrologists (W.J.W.B. and W.M.M.) experienced in the development of
surveys, patient-reported outcomes (PROs) and prognostic research. Additionally, we used
literature to identify important PROs for our survey. Finally, meetings were organized with
patient representatives of the Dutch Kidney Patients Association (NVN) so that patient input
could be incorporated during the development stage of the survey. (14) Castor Electronic
Data Capture System was used to make a web-based version of the survey and a paper
version was also constructed so that patients without online access were able to participate
as well. The survey was tested during a two-phase pilot in collaboration with volunteers of
the Dutch Kidney Patients Association (Supplementary Materials). The final survey consisted
of three parts: (i) demographics, (ii) considerations about the future, and (iii) prognostic
information. For details, see the full translated survey and accompanying informational
letter in the Supplementary Materials. The open-ended questions will be analysed separately
in a separate qualitative study. For most multiple-choice questions and at the end of the
survey, participants were given the opportunity to add any additional comments so that no
important topics would be missed. These data were used in addition to the data from the
multiple-choice questions in this paper.

The survey was developed for patients diagnosed with CKD, including patients receiving KRT
(dialysis or kidney transplantation). For the sample size calculation, we considered our main
question of how many kidney patients have a wish for more information about their future.
Based on the binomial distribution, the required sample size was calculated using the
following equation:

_ 22xp(1-P)

2

where n is the required sample size, z is the z-value for the confidence interval we want to
compute, p the proportion we want to demonstrate and € the margin of error we allow in
our estimate of the studied proportion (or the width of the confidence interval). Thus, if we
wanted to demonstrate a proportion of 20% with a margin of error of 10% with 95%
confidence, that is, we wanted to obtain a 95%-Cl of [10%;30%] for the proportion of
patients with a wish for more information about their future, the required sample size is 62.
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Should the proportion be actually 50%, a sample size of 96 is required for a 95%-Cl of
[40%;60%]. We aimed to gather at least 150 completed surveys. The web-based survey was
first deployed through the national Dutch Kidney Patients Association and the regional
Kidney Patients Association Diavaria (Leiden and surroundings). To reach a diverse group
representing the Dutch CKD population, the survey was also distributed among patients via
nephrologists, nurse practitioners, and one researcher (J.M.) in two hospitals (LUMC and Sint
Antonius Hospital Nieuwegein).

The survey was fully anonymous, meaning that answers could not be traced back to
participants. All surveys were completed between 17 October 2022 and 13 March 2023, and
gathered in Castor EDC. Records were screened for duplicates that were hereafter removed.
Patients were able to leave the visual analogue scale questions and open-ended questions
blank, potentially resulting in missing data. Available case analysis was performed for all
questions. Descriptive statistics were used to summarize the results. All results were
stratified by CKD population (CKD without KRT, dialysis, and kidney transplantation), gender
(male and female), and age (<65 and >65) to explore differences between subgroups.
Furthermore, a sensitivity analysis was performed to evaluate whether results differed
based on whether patients were recruited via the Dutch Kidney Patients Association,
Diavaria, LUMC, or St. Antonius Hospital Nieuwegein. R version 4.2.2 (R Foundation for
Statistical Computing, Vienna, Austria) was used to compute all analyses.

Results

The survey was sent to 393 patients of the Dutch Kidney Patients Association, of whom 92
(23.4%) completed the survey and eight (2.0%) filled it in partially. Of the 137 patients that
received the survey through Diavaria, 16 (11.7%) completed it and two (1.5%) partially
finished it. At the LUMC, 16 additional surveys were completed, and at the St. Antonius
hospital 28 and one survey(s) were filled in completely and partially, respectively. Six
duplicates were removed. Finally, a total of 152 patients filled in the survey completely and
11 patients partially.

The general participant characteristics are summarized in Table 1. In short: the mean (SD)
age was 63.9 (12.0) years and 48.5% were male. Of the 163 patients, 45 (27.6%) patients did
not receive any type of KRT, 26 (16.0%) patients received dialysis treatment, and 92 (56.4%)
patients had received a kidney transplantation. Of the 26 dialysis patients, two patients were
on the waiting list for a kidney transplantation.
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Table 1. General characteristics of participants

Source of patient recruitment

Dutch Kidney Patients Association 100 (61.3%) 17 (37.8%) 8(30.8%) 75 (81.5%)
Diavaria* 18 (11.0%) 3(6.7%) 3 (11.5%) 12 (13.0%)
Leiden University Medical Center 16 (9.8%) 2 (4.4%) 14 (53.8%) 0 (0%)
Sint Antonius Hospital Nieuwegein 29 (17.8%) 23 (51.1%) 1(3.8%) 5 (5.4%)
Age (mean, SD) 63.9 (12.0) 65.4 (12.9) 70.6 (11.5) 61.4 (11.0)
Gender (male, %) 79 (48.5%) 22 (48.9%) 10 (38.5%) 47 (51.1%)
Education level
Low 41 (25.2%) 14 (31.1%) 10 (38.5%) 17 (18.5%)
Medium 36 (22.1%) 9 (20.0%) 5(19.2%) 22 (23.9%)
High 83 (50.9%) 20 (44.4%) 10 (38.5%) 53 (57.6%)
Other 2 (1.2%) 2 (4.4%) 0 (0%) 0 (0%)
Living situation
Alone 35 (21.5%) 12 (26.7%) 7 (26.9%) 16 (17.4%)
Together with a partner 114 (69.9%) 31 (68.9%) 15 (57.7%) 68 (73.9%)
Child(ren) living at home 27 (16.6%) 6 (13.3%) 2(7.7%) 19 (20.7%)
Care facility 3(1.8%) 0 (0%) 2 (7.7%) 1(1.1%)
Other 4(2.5%) 1(2.2%) 0 (0%) 3(3.3%)
Cause of kidney disease
Diabetes mellitus 11 (6.7%) 5 (11.1%) 1(3.8%) 5 (5.4%)
Vascular disease 15 (9.2%) 8(17.8%) 3(11.5%) 4 (4.3%)
Glomerulonephritis 16 (9.8%) 4 (8.9%) 0 (0%) 12 (13.0%)
Pyelonephritis, kidney damage by
medication or nephrolithiasis 9 (5.5%) 2 (4.4%) 2(7.7%) 5(5.4%)
Polycystic kidney disease 35 (21.5%) 8(17.8%) 5(19.2%) 22 (23.9%)
Autoimmune disease 16 (9.8%) 4 (8.9%) 1(3.8%) 11 (12.0%)
Cancer 3 (1.8%) 2 (4.4%) 0 (0%) 1(1.1%)
Unknown 31 (19.0%) 9 (20.0%) 4 (15.4%) 18 (19.6%)
Other 27 (16.6%) 3(6.7%) 10 (38.5%) 14 (15.2%)
Self-reported kidney function (eGFR)
>60 ml/min/1.73 m? 30 (18.4%) 3(6.7%) 1(3.8%) 26 (28.3%)
45-59 ml/min/1.73 m? 33 (20.2%) 5(11.1%) 0 (0%) 28 (30.4%)
30-44 ml/min/1.73 m? 32 (19.6%) 9 (20.0%) 0 (0%) 23 (25.0%)
15-29 ml/min/1.73 m? 25 (15.3%) 19 (42.2%) 0 (0%) 6 (6.5%)
<15 ml/min/1.73 m2 30 (18.4%) 7 (15.6%) 22 (84.6%) 1(1.1%)
Unknown 13 (8.0%) 2 (4.4%) 3(11.5%) 8 (8.7%)
Time since CKD diagnosis
0-4 years 17 (10.4%) 13 (28.9%) 3 (11.5%) 1(1.1%)
5-10 years 25 (15.3%) 12 (26.7%) 6(23.1%) 7 (7.6%)
>10 years 121 (74.2%) 20 (44.4%) 17 (65.4%) 84 (91.3%)
Dialysis modality NA NA
Haemodialysis in hospital 24 (92.3%)
Haemodialysis at home 1(3.8%)
Peritoneal dialysis 1(3.8%)

*KTx = kidney transplantation, Diavaria = regional kidney patients association covering the city of
Leiden and surroundings
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Percentage of patients

Most patients reported thinking about their future with CKD occasionally (56.4%) or often
(35.0%). Patients not receiving KRT, reported thinking about their future often (62.2%)
considerably more than those receiving dialysis (19.2%) or kidney transplantation (26.1%).
The responses to this question, stratified by population, are shown in Fig. 1. After stratifying
by gender and age (Supplementary Figures S1 and S2), we found that women more often
report thinking about their future than men (73.9% versus 50.0%). Patients older than 65
years report thinking about their future more than younger patients.

Figure 1.

Imagine your nephrologist would have more information about your
futu 7

Do you ever think about your future with CKD? Do you ever discuss your future with CKD with the nephrologist? re; would you want to know

11.5%

33.3%

231%

69.2%

Dialysis Dialysis CKD Dialysis KTx
M Yes, often M Yes M | always want to know
I Yes, every now and then [l No, but | want to M | want to know in certain situations*
No, never [ No, I do not want to [ 1 am not sure or | do not want to know

Other Other

CKD = chronic kidney disease without KRT, KTx = kidney transplantation CKD (n = 45), dialysis (n = 26),
KTx (n =92).

* ‘Certain situations’ consist of the following three response options: only in case of good news, if we
can do something to prevent it, and if it supports me in making a treatment decision.

Half of the patients (50.0%) reported that they discuss the future with their nephrologist and
35.2% answered that they do not. The remaining patients (14.8%) chose ‘Other’, of which
most reported that it is currently not needed (e.g. due to a stable kidney function), but that
this may change over time. Of those not discussing the future (n = 57), a substantial part
(56.1%) reported wanting to do so. More CKD patients without KRT discuss their future with
the nephrologist (62.2%) compared to dialysis (50.0%) and kidney transplantation patients
(44.0%).
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However, more CKD patients without KRT do not discuss their future with the nephrologist,
despite wanting to do so (24.4%) compared to dialysis (11.5%) and kidney transplantation
patients (19.8%) (Fig. 1). Men report discussing their future with the nephrologist more
often than women [63.6% vs. 60.9% (CKD without KRT); 60.0% vs. 40.0% (dialysis); and
52.1% vs. 35.5% (kidney transplantation)]. Additionally, more women than men currently do
not discuss the future with their nephrologist despite wanting to do so [30.4% vs. 18.2%
(CKD without KRT); 13.3% vs. 10.0% (dialysis); and 28.9% vs. 10.9% (kidney transplantation)]
(Supplementary Figure S3). No clear differences based on age were detected (Supplemental
Figure S4).

When asked: ‘iImagine your nephrologist would have more information about your future;
would you want to know?’, most patients (76.4%) answered that they would always like to
know, even if it is bad news. Some patients (20.4%) reported that they only want to know in
certain situations, including when it concerns good news, when something can be done to
prevent the outcome in question and/or when the information helps to make a treatment
decision. Only a limited number of patients was unsure whether they would like to know
(1.3%) or preferred not to know anything about their prognosis at all (1.9%). More CKD
patients without KRT opted for the ‘I always want to know, even if it is bad news’ option
(84.1%) than dialysis (73.1%) and kidney transplantation patients (73.6%) (Fig. 1). No clear
differences based on gender or age were found (Supplemental Figures S5 and S6).

Participants rated their level of interest in obtaining additional prognostic information across
nine topics on a scale of 0 to 100 (see Supplementary Materials). In short, the top three
topics were: (i) laboratory values and measurements, (ii) symptoms, and (iii) physical well-
being. Results across the three CKD populations were remarkably similar. Notably, only
mental well-being was rated higher than physical well-being in dialysis patients. In Table 2,
mean (SD) scores per topic, stratified by CKD population are presented. Mean scores were
generally higher among CKD patients without KRT compared to dialysis and kidney
transplantation patients, indicating a larger desire for prognostic information. Dialysis
patients seem to be less interested in prognostic information surrounding a potential kidney
transplantation [mean (SD): 42.3 (42.7)], and vice versa [mean (SD): 34.9 (33.3)]. Mean (SD)
scores per topic, stratified by gender and age are presented in Supplementary Tables S2 and
S3. No clear differences based on gender were detected. Younger patients reported higher
mean scores across all nine topics. No additional differences based on age were found.
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Table 2. Mean (SD) rating per topic

Laboratory values and measurements  77.8(29.7) 80.6(28.9) 74.4(30.9) 77.3(29.9)

Symptoms 68.0 (29.4) 73.0(28.9) 64.2(36.2) 66.6(27.5)
Physical well-being 67.6 (34.3) 73.9(30.7) 63.2(36.4) 65.6(35.4)
Mental well-being 61.4(36.3) 68.2(34.1) 63.5(35.1) 57.3(37.6)
Social participation 57.6 (37.1) 63.8(34.7) 51.8(39.8) 56.3(37.5)

Disease progression and comorbidities 56.5 (34.1) 60.3(33.9) 56.9(38.5) 54.5(33.1)

Kidney transplantation 52.5(40.3) 61.3(39.2) 42.3(42.7) 51.1(39.8)
Dialysis 47.0 (36.3) 62.3(33.3) 62.8(36.8) 34.9(33.3)
Conservative management 38.4(34.7) 48.8(34.3) 22.6(34.5) 37.9(33.5)

*CKD = chronic kidney disease (all patients without KRT), KTx = kidney transplantation

Patients were presented several specific outcomes per topic and were asked whether they
would like to receive prognostic information about it (Fig. 2). Overall, outcomes that were
chosen most often were kidney function, energy levels, and health-related quality of life
(HRQOL). CKD patients without KRT rated the same three topics as most relevant. Dialysis
patients most often chose energy levels, moderate physical activity and HRQOL, and the top
three for kidney transplantation patients were kidney function, energy levels, and
medication side effects. The top 10 most highly ranked outcomes had substantial overlap
between the three CKD populations. However, there were also notable differences. For
example, ‘impact on social life’ was unique to the top 10 of CKD patients without KRT.
Outcomes that were only ranked in the top 10 by dialysis patients, included moderate
physical activity, survival, phosphate, pruritis, and sleep problems. Finally, the only outcome
that was unique to the top 10 for kidney transplantation patients was medication side
effects. The top 10 chosen outcomes per population, stratified by gender and age are
presented in Supplementary Figures S7-S12. Although the top 10 outcomes were similar
when comparing men and women (albeit differently ranked), small differences were
detected. For CKD without KRT, men focused on laboratory values and measurements, while
women showed interest in survival and stress/anxiety. For dialysis patients, men showed
interest in laboratory values and measurements (e.g. potassium and blood pressure), while
women focused more on symptoms (e.g. sleep problems and muscle cramps). When
stratifying for age, older patients prioritized outcomes such as concentration and memory
problems, while younger patients focused more on physical symptoms such as restless legs
and pain.
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No considerable differences were found after stratification by source (Dutch Kidney Patients
Association, Diavaria, LUMC, or St. Antonius Hospital), see Supplementary Figure S13.

Discussion

Our survey study showed that most patients with CKD think about their future regularly.
While many patients want to discuss this with their nephrologist, a considerable proportion
does not do this. Most patients also want to know more about their prognosis, even if it is
bad news. Finally, patients express interest in receiving more prognostic information for a
variety of topics such as kidney function, energy levels, and quality of life.

Our survey is among the first to explore whether patients with CKD have a wish for more
prognostic information, whether they want to discuss their future with CKD with the
nephrologist, and which specific topics they consider important in terms of prognosis.
However, the study comes with some limitations. First, patients were only recruited through
Dutch patient associations and hospitals, and the questionnaire was only available in Dutch,
making it difficult to generalize to immigrant patients, patients with different cultural
backgrounds, and/or patients from other countries. Second, despite our efforts to include a
wide variety of CKD patients, only a limited number of dialysis patients responded to our
survey, hereby also limiting the generalizability. Additionally, we asked patients about their
prioritized topic, but did not gather information on preferred timeframes for prognostic
information. Short-term prognostic information is often the most actionable and relevant for
clinical decision making. However, providing a longer-term outlook also holds significant
value, as predicting outcomes over extended periods offers a broader perspective on what
the future holds for this patient. Therefore, this needs to be evaluated further in future
research. We also did not gather information on pre-emptive kidney transplantations. In
future research, it would be interesting to assess whether results differ in these patients.
Third, patients who are more inclined to complete surveys may represent a specific
subgroup within the broader patient population. For example, individuals who prefer not to
engage with healthcare professionals regarding prognostic matters might be less likely to
participate in such surveys. Moreover, in our survey, >50% of patients had a high educational
background. It is, therefore, unclear to which extent our subset of patients is representative
of the entire Dutch CKD population. Finally, although surveys can efficiently gather a large
amount of data from a broad sample of participants, they may not provide in-depth insights
into a certain topic. In future research, this topic could be explored more thoroughly by
conducting qualitative research (e.g. feelings that patients experience regarding their future
with CKD).

In our study, CKD patients without KRT indicated thinking about their future more regularly
than dialysis and kidney transplantation patients. Moreover, they reported discussing their
future with the nephrologist more often than KRT patients. Although specific literature is
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lacking, these results could be explained by the fact that patients experience more
prognostic uncertainty in the phases before starting KRT. They are newer to their diagnosis,
are less experienced, and have a less clear disease and treatment trajectory ahead of them.
The prospect of adapting to a life with CKD and the uncertainties surrounding disease
progression may be particularly unsettling during this earlier phase. (15) Furthermore,
patients in the phases before KRT are confronted with a variety of hypothetical scenarios:
questions about KRT initiation, potential treatment side effects, and the overall impact on
their quality of life become focal points of concern. The higher frequency of discussions
about the future with nephrologists among those not yet on KRT, may stem from the urge to
seek clarity. Patients in the early phases may engage in these conversations more as a means
of gaining insights into the potential disease trajectories and the implications of various
treatment options. In contrast, patients already on KRT, having traversed the initial decision-
making phase, may experience less urgency for such discussions. We found that women tend
to think about their future with CKD more regularly than men. Despite thinking about the
future less frequent, men report that they discuss it with their nephrologist more often. In
line with our results, previous studies have shown that women often report worrying more
than men, and that women are more prone to experience anxiety. (16, 17) Understanding
potential differences between men and women can be important for tailoring support and
communication strategies to the varying preferences of CKD patients. Literature on this
topic, however, seems to be lacking. In our study, we did not find any notable differences
based on age, which is in line with previous research on question-asking behaviour. (18)

Remarkably, topics related to treatment decisions (dialysis, kidney transplantation and
conservative management) were not prioritized by patients. A potential explanation may be
that these topics are already extensively touched on by healthcare professionals in contrast
to other outcomes that were prioritized more by the participants of our survey. In addition,
it might be the case that these important treatment decisions, raise questions about the
future for many patients during only a relatively short period. Once a decision has been
made, the need for ongoing prognostic information in this area may reduce. Consequently,
daily symptoms and quality-of-life issues might become a larger source of concern. Finally,
from previous research we have learned that treatment-related outcomes are not always
prioritized over PROs such as fatigue. (19)

Although, to our knowledge, this is the first study specifically investigating the prognostic
uncertainty among CKD patients in a quantitative manner, our results are in line with results
found in previous, predominantly qualitative studies. First, patients reported that, despite
experiencing feelings of fear, they want to know about their CKD diagnosis and its
consequences early on, even if it would not influence clinical management of the disease.
(20) Second, CKD patients have said to be interested in discussing predicted risks for several
outcomes, including disease progression, mortality, and cardiovascular events. More
specifically, patients mentioned that predictions regarding disease progression could aid
them in planning their life, motivate them to better manage the disease, provide them with
more timely information about the disease, and potentially comfort them. (7, 21) Third, in a
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recent qualitative study, most patients reported to be interested in receiving prognostic
information, as it may motivate them to manage risk factors and it would allow them to
better plan their life. (22)

Currently, a discrepancy exists between the wish for prognostic information and the
experienced information provision among CKD patients. Evidently, prognostic information is
not always easily available. In previous research, patients have reported that discussing
certain topics is very valuable, even when healthcare providers do not have all the answers
or a solution. Patients explained it is important that they feel heard and understood by their
doctor. (23, 24) Besides listening attentively, doctors have several options for giving patients
more insight into their future. First, healthcare providers can discuss the expected disease
trajectory of the patient based on their clinical expertise. For instance, in the stages
preceding the initiation of KRT, it is common for healthcare providers to discuss prognostic
information to facilitate informed treatment choices for their patients. To support this
process and to better inform patients, there are several patient decision aid tools available,
alongside dashboards displaying relevant disease-related data. (25) Additionally, a wide
array of literature exists on the evolution of various outcomes in CKD patients. For example,
studies exist on the changes in HRQOL and symptom burden before and after the start of
dialysis. (26, 27) Although this information is not tailored to the individual patient, it can still
be used to give a general expectation of the future with CKD. Finally, prognostic prediction
models can be used as tools to support individualized prognostic information provision. (11)
By predicting an individual's risk of a certain outcome, both the healthcare provider and the
patient will have a better understanding of the likely disease trajectory of that individual.
This information may help patients to feel more in control in coping with the disease and can
help in making treatment decisions. (7, 21)

Conclusion

Most patients with CKD contemplate their future regularly and would like to receive
individualized prognostic information on a variety of topics. Many patients currently do not
discuss their future with CKD with their nephrologist, despite wanting to do so. These
findings underline the need for tailored prognostic information provision to meet patients’
needs and for more attention to prognosis in future research and clinical practice.
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Supplemental material for Chapter 2
QR code to English translation of the survey

Table S1. Checklist for Reporting Of Survey Studies (CROSS) (1)

Title and abstract
Title and abstract

Introduction
Background

Purpose/aim

Methods
Study design

Data collection
methods

Sample
characteristics

la

1b

5a

5b

5c

5d

6a

State the word “survey” along with a commonly used term in
title or abstract to introduce the study’s design.

Provide an informative summary in the abstract, covering
background, objectives, methods, findings/results,
interpretation/discussion, and conclusions.

Provide a background about the rationale of study, what has
been previously done, and why this survey is needed.
Identify specific purposes, aims, goals, or objectives of the
study.

Specify the study design in the methods section with a
commonly used term (e.g. cross-sectional or longitudinal).
Describe the questionnaire (e.g. number of sections, number of
questions, number and names of instruments used).

Describe all questionnaire instruments that were used in the
survey to measure particular concepts. Report target
population, reported validity and reliability information,
scoring/classification procedure, and reference links (if any).
Provide information on pretesting of the questionnaire, if
performed (in the article or in an online supplement). Report
the method of pretesting, number of times questionnaire was
pre-tested, number and demographics of participants used for
pretesting, and the level of similarity of demographics between
pre-testing participants and sample population.

Questionnaire if possible, should be fully provided (in the
article, or as appendices or as an online supplement).

Describe the study population (i.e. background, locations,
eligibility criteria for participant inclusion in survey, exclusion
criteria).

6-7,
supplement

6-8

6-7,
supplement

supplement
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Survey
administration

Study preparation

Ethical
considerations

Statistical
analysis

40

6b

6C

6d

7a

7b

7c

9a

9b

10a

10b

10c

10d

10e

10f

10g

Describe the sampling techniques used (e.g. single stage or
multistage sampling, simple random sampling, stratified
sampling, cluster sampling, convenience sampling). Specify the
locations of sample participants whenever clustered sampling
was applied.

Provide information on sample size, along with details of
sample size calculation.

Describe how representative the sample is of the study
population (or target population if possible), particularly for
population-based surveys.

Provide information on modes of questionnaire administration,
including the type and number of contacts, the location where
the survey was conducted (e.g. outpatient room or by use of
online tools, such as SurveyMonkey).

Provide information of survey’s time frame, such as periods of
recruitment, exposure, and follow-up days.

Provide information on the entry process:

—>For non-web-based surveys, provide approaches to minimize
human error in data entry.

—>For web-based surveys, provide approaches to prevent
“multiple participation” of participants.

Describe any preparation process before conducting the survey
(e.g. interviewers’ training process, advertising the survey).
Provide information on ethical approval for the survey if
obtained, including informed consent, institutional review
board [IRB] approval, Helsinki declaration, and good clinical
practice [GCP] declaration (as appropriate).

Provide information about survey anonymity and confidentiality
and describe what mechanisms were used to protect
unauthorized access.

Describe statistical methods and analytical approach. Report
the statistical software that was used for data analysis.

Report any modification of variables used in the analysis, along
with reference (if available).

Report details about how missing data was handled. Include
rate of missing items, missing data mechanism (i.e. missing
completely at random [MCAR], missing at random [MAR] or
missing not at random [MNAR]) and methods used to deal with
missing data (e.g. multiple imputation).

State how non-response error was addressed.

For longitudinal surveys, state how loss to follow-up was
addressed.

Indicate whether any methods such as weighting of items or
propensity scores have been used to adjust for non-
representativeness of the sample.

Describe any sensitivity analysis conducted.

7,
supplement
7,13

7-8

7-8

6-7

N.A.

7-8

N.A.

N.A.

N.A.



Results

Respondent
characteristics

Descriptive
results

Main findings

Discussion

Limitations

Interpretations

Generalizability
Other sections

Role of funding
source
Conflict of interest

Acknowledgements

11a

11b

11c

11d

12

13a

13b

13c

14

15

16

17

18
19

Report numbers of individuals at each stage of the study.
Consider using a flow diagram, if possible.

Provide reasons for non-participation at each stage, if possible.

Report response rate, present the definition of response rate or
the formula used to calculate response rate.

Provide information to define how unique visitors are
determined. Report number of unique visitors along with
relevant proportions (e.g. view proportion, participation
proportion, completion proportion).

Provide characteristics of study participants, as well as
information on potential confounders and assessed outcomes.

Give unadjusted estimates and, if applicable, confounder-
adjusted estimates along with 95% confidence intervals and p-
values.

For multivariable analysis, provide information on the model
building process, model fit statistics, and model assumptions (as
appropriate).

Provide details about any sensitivity analysis performed. If
there are considerable amount of missing data, report
sensitivity analyses comparing the results of complete cases
with that of the imputed dataset (if possible).

Discuss the limitations of the study, considering sources of
potential biases and imprecisions, such as non-
representativeness of sample, study design, important
uncontrolled confounders.

Give a cautious overall interpretation of results, based on
potential biases and imprecisions and suggest areas for future
research.

Discuss the external validity of the results.

State whether any funding organization has had any roles in the
survey’s design, implementation, and analysis.
Declare any potential conflict of interest.

Provide names of organizations/persons that are acknowledged
along with their contribution to the research.

N.A.

9,
table 1
9-12,
supplement

N.A.

12

13

13-17

13

18

18
18
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Detailed methods

The survey was tested during a two-phase pilot: First, three volunteers of the Dutch Kidney
Patients Association were invited to share their thoughts on the survey during an online
video meeting with two of the authors (JM and CLR). Topics discussed were, amongst others,
their general impression of the survey, the included questions, the amount of time it took
them to complete the survey and the experienced burden of filling in the survey. Their
feedback was incorporated into the first version of the survey. Second, the survey and the
accompanying informational letter were sent to two volunteers of the Dutch Kidney Patients
Association. The aims of this second phase were to test whether the data gathering in Castor
EDC worked well, and to test the overall process of spreading the survey. Furthermore,
participants of this second phase also had the opportunity to provide us with any additional
feedback during an online video meeting. Again, their feedback was incorporated and the
survey was finalized.

The CKD population was defined as patients that were not undergoing KRT (dialysis or kidney
transplantation). The dialysis group consists of patients that were undergoing either
haemodialysis or peritoneal dialysis at the time of completing in the survey. Patients that
had undergone a kidney transplantation and that were not undergoing dialysis at the time
were categorized as kidney transplantation patients for the analyses.

The final survey consisted of three main parts: 1) demographics, 2) considerations about the
future, and 3) prognostic information. In the first part, participants were asked to provide
general information, such as their age, gender, educational level, living situation and
treatment type. In the second part, participants were asked if they ever think about their
future with CKD and if they discuss this with their nephrologist. Finally, in the last part of the
survey, a variety of visual analogue scale (VAS) (0-100, not at all-very much), multiple-choice
and open-ended questions were asked to assess to which extent participants wanted to
know more about their future with CKD and which specific topics they were interested in
regarding their prognosis.

42



-, U31Jo ‘SaA, paiamsup uosiad siy| 1apuab Jof ,13y1Q,, ul pajif uosiad aup

19ABU ‘ON
uay) pue mou AIaAa ‘soA [l
usyo ‘seA [l
%0
%S
T
0]
g
[
2
i)
%008 %05 §
S,
pel
7 =N
%229 >
3
»
%6'0v
%S2
%001
X1M sishelq aMo
¢oseasip Aaupiy e yum aininy anoA noge juiy} 1aad nok oqg
‘TS aun3iy

s9|qe} pue saun3i4



s1e0A G9< sieok Gos

XM

Jansu ‘ON
uay) pue mou A1ane ‘sep [l
uayo ‘ssA l

sieeh G9< sieak Ggs

sishelg
¢oseasip Aaupiy e yum aininj anoA Jnoge yuiy} JaA3 noA oq

sleak Gg<

%0°0C

axo

siedh Gos

%0

%ST

%0%

spuaned jo sbejusoled

%S.

%001

*TS 21n3iy



%961

‘g uoizsanb 03,534, pasamsup uosiad sy 4apuab iof ,13y10, ul pajjif uosiad aup

BUYI0
0} juem jJou op | ‘ON I
o}juem | inqg ‘oN [l
ssA H

%Ee'EL

%002

UBWOopR

%9'€9

%C 8L

%0

%ST

%05

%SL

%001

X1

sishleig
ZisiBojoaydau ayy yym aseasip Aaupiy B yjm ainjny InoA SSnasip 193 nok oqg

axo

*€S 24n314



SIB9A G9<

X1

sleah gos

%Z'2e

1410
0] Juem jou op | ‘oN -
ojuem | nq ‘oN [l
ssA

slesh Go< SIesh GOs

%E L

%S'€C

sishleig

sIedA G9< sleah Gos

axo

ZisiBojoaydau ayy ypm aseasip Asupiy e yim aaning JnoA ssnosip Joae nok oq

%0

%SC

%0S

%SL

%004

*pS 24n31d



‘) uoiisanb o3 ,mouy 03 Jupbm SABM|D |, PaIdMSUD U0SIad siy| “1apuab Jof 1310, ul pajjif uosiad auQ

"UoIs123p

uawipasl b bupbw ul dw syoddns 31 Ji pup 31 JuaAaid 01 buiylawios op ubd am Ji ‘smau poob Jo aspa ui Ajuo :buimojjof 3y Jo 1SISUOI SUOIIDNIIS UIDIISD

BYo
MOUY 0] JUEM JOU Op | J0 3InS Jou we | [l
,SUONENJIS UIBLISD Ul MOUY O} JUeMm
mouy| o} juem skemie | il

usiy

UBWOA

%0°0L

%EEL

%00}

%9€L

%0

%ST

%08

%SL

%0014

XM sisflelg
Smouy 03 Juem noA pinom ‘aininy JnoA Jnoge UoeWIojUl dJow dARY pinom }siBojoaydau unok auibew)

axo

*GS aIn3iy



‘uolsIoap
wawipaay b bunpw ul dw syoddns 31 fi pup 31 Juanaid 03 buiylawios op ubd am Ji ‘smau poob Jo aspa ui Ajuo :buimojjof ayi Jo 1SISUOI SUOIIDNIIS UIDIIID

BYo
MOUS| 0} JUEM JOU Op | JO 8ns jou we | [l
Lsuonenyis uiepss uy mouy o) juem | il
mouy o) juem siemie | [l

$Je9h G9< sieah Gos sIeah G9< sleah 695 sJeok G9< sieaf G9s

%0

%52

%0S

%SL
%E VL

%00k

%E L
%0'G

%004

XL sisAleiq axo
£AMOUY O} Juem NOA pinom {3injny JNOA JNOge uoljew.ojul diow aAey pinom isiBojoiydau inok auibew)

'9S a4n34



Table S2. Mean (SD) rating per outcome category stratified by gender

Health complaints

Disease progression and comorbidities

Laboratory values and measurements
Dialysis

Kidney transplantation
Conservative management

Physical well-being
Mental well-being

Social participation

One person filled in “Other” for gender.

Men
(n=79)
69.9 (28.1)

55.9 (33.3)

75.4 (30.2)
47.5 (36.0)

52.3 (40.6)
37.3(34.6)

65.9 (34.2)
61.5(37.2)

56.2 (37.1)

Women
(n=83)
65.7 (30.6)

56.7 (35.0)

80.0 (29.3)
46.9 (36.9)

52.1(40.3)
40.1 (35.0)

69.0 (34.7)
61.0 (35.9)

59.2 (37.6)

49




Table S3. Mean (SD) rating per outcome category stratified by age

Health complaints

Disease progression and comorbidities

Laboratory values and measurements
Dialysis

Kidney transplantation
Conservative management

Physical well-being
Mental well-being

Social participation

50

<65 years
(n=82)
68.9 (26.2)

59.6 (29.2)

78.8 (27.9)
49.8 (36.0)

63.3 (37.8)
40.2 (33.7)

72.0 (32.4)
62.5 (34.4)

62.0 (35.9)

>65 years
(n=79)
66.3 (32.6)

52.4 (38.4)

76.3 (31.8)
44.0 (36.6)

40.3 (39.6)
37.7 (35.8)

62.1(35.9)
59.5 (38.8)

53.8 (38.3)
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