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A B S T R A C T

Background. Access to various kidney replacement therapy
(KRT) modalities for patients with end-stage kidney disease dif-
fers substantially within Europe.
Methods. European adults on KRT filled out an online or
paper-based survey about factors influencing and experiences
with modality choice (e.g. information provision, decision-
making and reasons for choice) between November 2017 and
January 2019. We compared countries with low, middle and
high gross domestic product (GDP).
Results. In total, 7820 patients [mean age 59 years, 56% male,
63% on centre haemodialysis (CHD)] from 38 countries partici-
pated. Twenty-five percent had received no information on the
different modalities, and only 23% received information
>12 months before KRT initiation. Patients were not informed
about home haemodialysis (HHD) (42%) and comprehensive
conservative management (33%). Besides nephrologists, nurses
more frequently provided information in high-GDP countries,
whereas physicians other than nephrologists did so in low-GDP
countries. Patients from low-GDP countries reported later in-
formation provision, less information about other modalities
than CHD and lower satisfaction with information. The major-
ity of modality decisions were made involving both patient and
nephrologist. Patients reported subjective (e.g. quality of life and
fears) and objective reasons (e.g. costs and availability of treat-
ments) for modality choice. Patients had good experiences with
all modalities, but experiences were better for HHD and kidney
transplantation and in middle- and high-GDP countries.
Conclusion. Our results suggest European differences in
patient-reported factors influencing KRT modality choice, pos-
sibly caused by disparities in availability of KRT modalities,

different healthcare systems and varying patient preferences.
Availability of home dialysis and kidney transplantation should
be optimized.

Keywords: chronic haemodialysis, dialysis, ESRD, kidney
transplantation, peritoneal dialysis

I N T R O D U C T I O N

Access to the various treatments for patients with end-stage
kidney disease (ESKD) differs substantially in Europe [1–3]. Of
the available kidney replacement therapy (KRT) modalities,
kidney transplantation (KTx) offers the best survival and qual-
ity of life against the lowest costs [4–7]. However, since the de-
mand for KTx exceeds supply and not all patients are suitable
to receive a KTx, many patients depend on dialysis treatment.
Home-based dialysis treatments [home haemodialysis (HHD)
and peritoneal dialysis (PD)] may offer a better quality of life
and seem to be associated with similar clinical outcomes as cen-
tre haemodialysis (CHD) [6, 8–10]. Nevertheless, the majority
of European dialysis patients are treated with CHD [1]. It there-
fore seems that the most preferable KRT modalities may not be
accessible for all patients.

Patients’ opinion on and experiences with KRT modality
choice are essential to improve access to preferable treatments
for individuals with ESKD. Several studies have questioned
patients with ESKD on factors influencing modality choice,
such as information provision [11–14] and involvement in
decision-making [11, 14–16]. In other studies, patients were
surveyed on reasons for their modality choice, e.g. personal val-
ues [15], treatment features [14, 17, 18] and consequences for
daily life [14, 17, 18]. In addition, researchers asked patients
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about their satisfaction with information provision [11, 12, 16]
and decision-making [16] or experience with treatments [12].

However, most of these studies [12–18] were performed in
single, higher-income countries (e.g. Australia and the USA),
whereas macro-economic factors, such as gross domestic prod-
uct (GDP), may substantially influence treatment availability
[3, 19, 20], which in turn may affect patients’ choice. Moreover,
previous studies mainly included subjective reasons (e.g. per-
sonal preferences or fears), whereas patients were rarely ques-
tioned about objective reasons (e.g. acute start or availability of
treatments) influencing modality choice.

We therefore surveyed a large number of European adults
with ESKD on dialysis or living with a functioning KTx on fac-
tors influencing their KRT modality choice (i.e. information
provision, decision-making and general and treatment-specific
reasons), as well as on their experience with treatments. We
compared opinions and experiences from patients living in
lower, middle and higher income countries in Europe.

M A T E R I A L S A N D M E T H O D S

Development and translation

We designed the Effect of Differing Kidney Disease Treatment
Modalities and Organ Donation and Transplantation Practices on

Health Expenditure and Patient Outcomes (EDITH) kidney pa-
tient survey in English using existing literature [11–18] and input
from a kidney patients’ advocate. Seven patients and two nephrol-
ogists in training provided feedback on draft versions, and we
modified the survey accordingly. The survey was part of the
EDITH project [21].

For each language, two native speakers with a medical back-
ground (e.g. medical doctor, nurse or medical student) volun-
tarily translated the survey into their native language.
Translators were asked to translate as literally as possible, but
were encouraged to use language-specific and patient-friendly
terms. The final survey was available online in LimeSurvey [22]
in 29 languages and on paper in 31 languages. The English ver-
sion of the survey, detailed methods using the CHERRIES
(Checklist for Reporting Results of Internet E-Surveys) checklist
[23] and an overview of all available languages are available as
Supplementary material.

Ethical aspects

The Medical Ethics Committee of the Amsterdam
University Medical Centers—location Academic Medical
Center judged that a comprehensive evaluation was not re-
quired since this study was not subject to the Dutch Medical
Research Involving Human Subjects Act (W17 291#17.343). If

KEY LEARNING POINTS

What is already known about this subject?

• access to the various treatments for patients with end-stage kidney disease (ESKD) differs substantially in Europe,
suggesting that patients may not receive the most preferable treatments with respect to clinical outcomes and quality
of life;

• patients’ opinions on and experiences with kidney replacement therapy (KRT) modality choice are essential to
improve access to preferable treatments for individuals with ESKD; and

• so far, most studies on patients’ opinions about factors influencing modality choice have been performed in higher
income countries. Moreover, patients were rarely questioned about objective reasons [e.g. acute start or (un)availability
of treatments] for modality choice.

What this study adds?

• according to patients, timing and content of information provision about KRT modalities and comprehensive
conservative management differed across Europe and seemed to be less optimal in low-gross domestic product (GDP)
countries. Usually, both patient and nephrologist were involved in treatment modality choice;

• patients reported objective and subjective reasons for modality choice. Some reasons were more often selected by
patients from middle- and high-GDP countries (e.g. work or study, social life) and others by patients from low-GDP
countries (e.g. out of pocket costs, limited availability of treatments other than centre haemodialysis); and

• most patients were satisfied with information provision, decision-making and the treatment they received, but patients
from low-GDP countries tended to be less satisfied.

What impact this may have on practice or policy?

• the substantial variation in patient-reported factors influencing modality choice is partially caused by limited
availability of home dialysis and kidney transplantation in several countries. The availability of these treatments
should be optimized, accompanied by education, policy measures and funding; and

• patient preferences for treatment, which may be influenced by information provision and method of decision-making,
might differ between countries. Discussing the preferences with individual patients may help nephrologists to
personalize the process of KRT modality choice.
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deemed necessary by local hospitals, nephrologists obtained ap-
proval from their local ethics committee. Participation in this
survey was voluntary.

Data collection

Adults with ESKD treated by any form of dialysis or KTx
and living in Europe were eligible to participate in this survey
from November 2017 to January 2019. The survey was distrib-
uted and promoted by local and national kidney patient associ-
ations, the European Kidney Patients’ Federation (EKPF), the
European Renal Association – European Dialysis and
Transplantation Association (ERA-EDTA), national societies
of nephrology and by individual nephrologists and their
colleagues.

Data processing and statistical analysis

In the analyses, we included respondents from European
countries, who had started KRT above the age of 18 years and
reported to have received at least one KRT modality. Data from
paper surveys were entered manually into LimeSurvey and were
subject to the same value limits and logic as responses from on-
line surveys. Duplicate responses on paper surveys were
detected with IBM SPSS Statistics 26.0 [24] ‘Duplicate’ function
using combinations of variables. Potential duplicates were man-
ually checked and removed if necessary.

Results are presented for all respondents together and by
countries’ income status. We categorized countries into three
income groups by using tertiles based on GDP Power
Purchasing Parity (further indicated as GDP) 2016 data from
the World Bank [25] (Supplementary data, Table S1). Note that
we did not use the World Bank income classification itself [26]
as this would result in three groups of very unequal size. We
compared sex, age and GDP distribution of our sample with
those of prevalent patients in the ERA-EDTA Registry in 2017.
Data of individual countries cannot be shared publicly due to
the privacy of individuals that participated in the study. We
tested for differences between the GDP tertiles using Chi-
square tests for categorical variables and Kruskall–Wallis tests
for continuous variables. P-values<0.01 were considered statis-
tically significant. Statistical analyses were performed with IBM
SPSS Statistics 26.0 [24] and SAS software 9.4 [27].

R E S U L T S

In total, 7820 of 12 014 respondents from 38 European coun-
tries were included in the analysis (Table 1; Supplementary
data, Figures S1 and S2, Table S1). Respondents were excluded
because of missing information on country (n¼ 3311), treat-
ment (n¼ 134), KRT initiation before 18 years (n¼ 386), dupli-
cates (n¼ 186) or because respondents were not living in
Europe (n¼ 177). Of the respondents with missing information
on country, only 27% completed >5 questions and 10% com-
pleted >10 questions, which did not allow comparison of their
characteristics with those who responded appropriately.

Demographic and disease-related characteristics

The mean age of respondents was 59.2 years, and 55.7%
were male (Table 1). About 43.5% of respondents lived in a

lower GDP tertile country (low-GDP), 26.3% in a middle GDP
tertile country (middle-GDP) and 30.2% in a higher GDP tertile
country (high-GDP) (Supplementary data, Figure S2). Sex and
age distribution matched fairly with those of prevalent patients
from the same countries in the ERA-EDTA Registry, but
patients from middle-GDP countries were underrepresented
(Supplementary data, Table S2).

The majority of respondents were married and higher edu-
cated, and approximately one-third of the respondents
�65 years of age were employed. At the time of survey comple-
tion, the mean duration of KRT was 8.9 years and two-thirds of
the respondents received CHD, 2.2% HHD and 6.0% PD,
whereas 29.3% lived with a KTx. Twenty-two percent of the di-
alysis patients were on the waiting list for KTx, and medical rea-
sons were the most frequently reported reason for not being on
the waiting list (32.0%). One-quarter of respondents reported
to suffer from diabetes mellitus (27.8%), whereas only 5.9% de-
clared having a malignancy. Almost one-quarter of respondents
received help with filling out the survey.

Respondents from high-GDP countries were slightly older,
more often men, higher educated and more often employed
compared with respondents from middle- and low-GDP coun-
tries (P< 0.01). Most respondents from low-GDP countries re-
ceived CHD, whereas the proportion of respondents receiving
PD or HHD or living with a KTx was higher in middle- and/or
high-GDP countries (P< 0.001). The longest mean duration of
KRT and highest percentage of dialysis patients on the KTx
waiting list were found in middle-GDP countries, followed by
high-GDP and low-GDP countries (P< 0.001). Self-reported
prevalence of diabetes mellitus was higher in low-GDP coun-
tries (P< 0.001). The proportion of respondents receiving help
with filling out the survey decreased with increasing GDP
(P< 0.001).

Information provision

About a quarter of the respondents received information on
KRT modalities >12 months before KRT initiation, whereas
another quarter reported not to have received any information
before KRT initiation (Table 2). Virtually all respondents re-
ceived information about CHD, but a substantial proportion
was not informed about HHD (42.1%) and comprehensive con-
servative management (33.0%). The most common sources of
information were nephrologists (92.1%), nurses (38.1%) and
brochures/booklets (26.7%). Just over half of the respondents
who reported to have received information were satisfied or
very satisfied with the information provided about all modali-
ties. Respondents were most satisfied with the information on
CHD and deceased donor KTx and were least satisfied with in-
formation on HHD (Figure 1).

Time between information provision and KRT initiation
was longer in high-GDP countries than in low- and middle-
GDP countries (P< 0.001) (Table 2). In low-GDP countries, a
higher percentage of respondents stated that they had not re-
ceived any information about HHD, PD, or living or deceased
donor KTx (P< 0.001). We found lower percentages of
respondents who reported no information about particular mo-
dalities if we restricted the analyses to patients aged �60 years
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at KRT initiation, those without diabetes mellitus and in coun-
tries where the treatment was available (HHD) or more preva-
lent (PD, living or deceased donor KTx) as reported by data
from the ERA-EDTA Registry [1] (Supplementary data, Table
S3). However, the proportion of uninformed patients in most
strata remained significantly larger in low-GDP countries
(P< 0.001), compared with the countries with a higher GDP.
The vast majority of respondents received their information
from nephrologists, but in high-GDP countries, the proportion
of respondents who obtained information from nurses and bro-
chures/booklets was larger (P< 0.001). Respondents from mid-
dle- and high-GDP countries were slightly more satisfied with
the information provision than those from low-GDP countries
(P< 0.001) (Figure 1).

Decision-making

Figure 2 shows the results of method of decision-making
and the satisfaction about this by respondents who had received

only one form of KRT so far. For each treatment, the majority
of decisions were made involving both patient and nephrologist
(CHD 63.4%, HHD and PD 73.1%, pre-emptive KTx 83.4%). A
smaller proportion of respondents reported that they had left
the decision to their doctor (CHD 17.9%, HHD and PD 6.0%,
pre-emptive KTx 5.7%) or that the doctor decided alone (CHD
9.1%, HHD and PD 1.5%, pre-emptive KTx 0.9%). Regardless
of their treatment, most respondents were satisfied with the
way decisions were made (>80% good or very good), but pre-
emptive KTx recipients were most satisfied (good or very good:
CHD 81.2% ; HHD and PD 87.2%; pre-emptive KTx 91.1%).
Virtually all respondents mentioned that other people such as
their doctors (81.3%), partners (39.9%), other family members
(30.2%) or nurses (17.2%) had affected their treatment choice
(Table 2).

Similar trends in the method of decision-making and the sat-
isfaction about this were observed across the GDP tertiles
(Supplementary data, Table S4). In high-GDP countries, a

Table 1. Demographic and disease-related characteristics of respondents per GDP tertile

All respondents Lower GDP tertilea Middle GDP tertilea Higher GDP tertilea P-valueb

n¼ 7820 n¼ 3399 n¼ 2060 n¼ 2361

Male sex (%) 55.7 53.8 56.7 57.7 0.009
Age, mean (SD), years 59.2 (14.0) 58.7 (14.3) 58.0 (13.6) 60.9 (13.8) <0.001
Marital status, % married 60.7 62.1 58.2 60.8 0.018
Educational level, % with vocational

or higher education
59.2 52.7 57.2 70.0 <0.001

Employed and working, % of patients �65 years 36.5 24.3 41.5 46.6 <0.001
Duration of KRT, mean (SD), years 8.9 (8.2) 7.4 (6.4) 10.1 (9.2) 9.9 (9.2) <0.001
Current treatment, % <0.001

CHD 62.5 82.9 55.3 39.5
HHD 2.2 0.5 0.9 5.9
PD 6.0 2.2 7.9 9.8
LTX 8.7 4.6 6.5 16.4
DTX 20.6 9.8 29.5 28.3

First treatment (%) <0.001
CHD 77.6 90.5 75.0 61.7
HHD 1.0 0.3 1.2 1.7
PD 16.1 6.7 18.5 27.5
LTX 3.4 1.6 2.6 6.5
DTX 1.9 0.9 2.7 2.7

On the kidney transplant waitlist, % of
current dialysis patients

22.0 13.7 34.9 27.4 <0.001

Reason for not being on the kidney
transplant waitlist, %

<0.001

Medical reasons 32.0 30.0 35.3 34.7
Will receive kidney from living donor 2.9 2.2 4.0 3.9
Will be on the waiting list later on 17.6 13.5 23.0 24.1
Do not want a kidney transplant 21.4 21.6 19.5 22.5
Cannot afford a kidney transplant 4.9 6.8 4.0 0.5
My hospital does not offer kidney
transplantation

5.9 7.3 2.4 5.4

Reason unknown 15.2 18.7 11.7 8.8
Self-reported diseases, %

Diabetes mellitus 27.8 32.7 23.2 25.7 <0.001
Polycystic kidney disease 26.8 29.7 26.9 23.2 <0.001
Glomerulonephritis 25.0 37.9 21.1 11.8 <0.001
Malignancy 5.9 4.8 6.7 6.5 0.033

Received help with filling out survey, % 23.8 36.5 18.7 10.0 <0.001

aFor the categorization of countries per GDP category, see Supplementary data, Figure S2.
bP-values calculated with Chi-square tests and Kruskall–Wallis tests to compare GDP tertiles on categorical and continuous outcomes.
LTX, living donor kidney transplantation; DTX, deceased donor kidney transplantation.
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larger proportion of respondents reported that their partners
and/or nurses had influenced their choice (P< 0.001) (Table 2).

Factors influencing treatment modality choice

According to the respondents, the three most important fac-
tors affecting treatment modality choice were ‘quality of life’
(97.3% reported ‘important’ or ‘very important’), ‘survival’
(96.6%) and ‘safety’ (92.0%) (Figure 3). The three least impor-
tant factors included ‘company of other patients’ (41.8%
reported this as ‘important’ or ‘very important’), ‘costs’ (42.0%)
and ‘body appearance’ (50.7%). The three most important fac-
tors were similar across the GDP tertiles. Social life and work or
study were more important for respondents from high-GDP
countries, whereas costs were more often reported as important
by those from low-GDP countries (Supplementary data,
Table S5).

Treatment-specific reasons

Respondents selected a maximum of five main reasons why
they did or did not receive a particular KRT modality (Figure 4
and Supplementary data, Table S6). Reasons for receiving HHD
or PD or a KTx from a living or deceased donor partly over-
lapped. Quality of life played an important role in the choice of
each of these modalities, whereas limited availability, fears and

concerns, age and health status played an important role in not
receiving a specific treatment.

Experience with treatments

More than 80% of respondents had a good or very good ex-
perience with the treatment(s) they (had) received (Figure 5).
Respondents from middle- and high-GDP countries reported
more frequently very good experience with CHD and deceased
donor KTx than those from low-GDP countries (P< 0.001).

D I S C U S S I O N

We surveyed a large group of adults with ESKD on KRT from
38 European countries about factors influencing their treatment
modality choice. We found that timing and content of informa-
tion provision differed across Europe and seemed to be less op-
timal in low-GDP countries. Treatment modality choice was
often made involving both patient and nephrologist. When
patients reported both objective and subjective reasons for mo-
dality choice, some reasons were more often selected by patients
in middle- and high-GDP countries (e.g. work or study, social
life) and others by patients in low-GDP countries (e.g. out of
pocket costs, limited availability of treatments other than
CHD). Most patients were satisfied with information provision,

Table 2. Information provision and decision-making per GDP tertile

All respondents Lower GDP
tertilea

Middle
GDP tertilea

Higher GDP
tertilea

P-valueb

Timing of information before KRT initiation, % <0.001
No information received 25.2 34.1 21.1 16.6
<1 month 17.8 19.2 18.4 15.3
1–3 months 17.2 15.4 18.2 18.9
4–12 months 16.4 11.9 16.7 22.3
>12 months 23.4 19.4 25.6 27.0

No information received about, %
CHD 7.4 10.0 4.7 6.2 <0.001
HHD 42.1 51.7 48.4 26.5 <0.001
PD 24.5 34.7 21.8 16.0 <0.001
LTX 22.7 29.0 20.2 17.9 <0.001
DTX 19.8 28.7 12.6 16.6 <0.001
CCM 33.0 33.8 28.5 36.2 <0.001

Information source, %
Nephrologist 92.1 89.7 95.2 92.9 <0.001
Doctor other than nephrologist 19.5 21.4 19.7 16.5 <0.001
Nurse 38.1 27.2 32.3 58.8 <0.001
Other kidney patients 24.5 24.2 27.1 22.5 0.002
Brochure/booklet 26.7 18.7 24.2 40.4 <0.001
Website/Internet 21.2 16.7 23.8 25.1 <0.001
Kidney patients’ federation 14.9 6.4 18.8 23.6 <0.001

Persons influencing decision making, %
Husband/wife or partner 39.9 29.5 39.3 55.2 <0.001
Other family members 30.2 30.0 30.4 30.3 0.940
Friends 5.3 4.7 5.4 6.1 0.074
Other kidney patients 10.2 8.4 13.2 10.0 <0.001
My doctor 81.3 82.0 78.5 82.7 0.002
My nurse 17.2 7.0 14.7 33.9 <0.001
Employer/supervisor at work 0.8 0.2 0.7 1.6 <0.001
Another person 1.4 1.2 1.5 1.7 0.389
Nobody 0.3 0.3 0.3 0.1 0.411

aFor the categorization of countries per GDP category, see Supplementary data, Figure S2.
bP-values calculated with Chi-square tests to compare GDP tertiles on categorical outcomes.
LTX, living donor kidney transplantation; DTX, deceased donor kidney transplantation; CCM, comprehensive conservative management.

Patients’ opinion about KRT modality choice 481

https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfab059#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfab059#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfab059#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfab059#supplementary-data


decision-making and the treatment they received, but patients
in low-GDP countries tended to be less satisfied.

Limited or absent information provision was in particular
prevalent in low-GDP countries and could be related to limited
availability of specific KRT modalities [1, 3]. Treatment avail-
ability on a national level does not always imply availability in
all regions due to, for example, long travel distances, limited ca-
pacity or financial barriers. Absent information provision about
home dialysis or KTx also existed in countries with better avail-
ability, which may be at least partly due to contraindications for
particular treatments, such as older age or the presence of

comorbidities [13, 14, 28]. Objective data on the health status
and living circumstances are needed to investigate the influence
of these factors on information provision and treatment modal-
ity choice.

Our results show that it is most often the nephrologist who
gives information about KRT modalities, irrespective of a coun-
try’s GDP. Besides, nurses were more often involved in infor-
mation provision in high-GDP countries, whereas patients
from low-GDP countries reported more involvement of other
physicians than nephrologists in information provision.
Nephrologists, other physicians and nurses may provide
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information in a different way, with respect to content, compre-
hensibility and available time, which could influence patients’
choice. However, patients perceived information from their
doctor or nurse as equally helpful [11].

Although patients described several shortcomings in infor-
mation provision and several were not even involved in the
decision-making process, their overall satisfaction about the re-
ceived information and decision-making was high. Please note
that patients who were not informed about particular treat-
ments could not rate the quality of the information. Future re-
search might examine patients’ opinions about several aspects
of information provision in more detail (e.g. timing, compre-
hensibility and usefulness) and in specific patient subgroups.
We realize that the patients’ opinions may not always corre-
spond to reality and patients may, for example, not remember
exactly the timing of information provision or may not recog-
nize or understand the information. Nevertheless, we believe
that quality of information prevails on satisfaction and that the
findings from our study and other studies [11, 12, 16, 29] sug-
gest the need to improve information provision.

Other studies show substantial variation in patients’ prefer-
ences about their own role and the involvement of others (e.g.
nephrologist, partner or children) in decision-making [28, 30].
There is also considerable variation in patients’ interest in out-
comes (e.g. survival, clinical variables, symptoms, maintaining
lifestyle) of a particular KRT modality [31, 32]. Healthcare pro-
fessionals may explore these preferences beforehand in order to
personalize information provision and decision-making.

In our study, quality of life was the most important factor in
the choice of KRT modality for patients in all GDP categories,
and it was also frequently mentioned as a treatment-specific
reason. Since the meaning of quality of life may differ from pa-
tient to patient, as it depends on personal circumstances such as
age, finances and living situation, it is important that healthcare
professionals discuss quality of life and its meaning with indi-
vidual patients [33].

Many respondents selected fears or concerns as reasons for
not receiving a particular treatment. Consistent with literature,
they selected fear of self-needling, dislike of abdominal catheter,
fear of peritonitis and concerns about no supervision as reasons
against home dialysis [14, 17, 18, 34]. Furthermore, several
patients reported hesitation to ask potential donors and con-
cerns about donors’ health as reasons for not receiving living
donor KTx, whereas fears of transplant surgery or rejection
were mentioned by a smaller group [35, 36]. Some reasons
patients gave for being against home dialysis or KTx may be
based on incorrect information leading to misperceptions
(‘patients should not dialyze without supervision’ [34] or ‘a kid-
ney transplant is a risk of life and death’ [37]). Providing ade-
quate education to patients and their families may help to
overcome these barriers [38, 39].

Besides subjective reasons, patients frequently mentioned
objective reasons why they did or did not receive a treatment.
Acute KRT initiation was a main reason for almost half of
respondents who (had) received CHD. Half of the patients
starting dialysis experience an unplanned or acute start [40–42]
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that may hinder adequate training and preparation for home
dialysis or pre-emptive KTx. However, patients facing an acute
start of KRT may still be able to receive home dialysis or KTx—
even if only at a later stage—if they receive adequate education
and support [43].

Another frequently selected reason for receiving CHD was
that ‘no other treatments were possible’. This could be due to
the limited availability of home dialysis or KTx in several coun-
tries [3], to inadequate information provision about these treat-
ments or to patient-related factors. For example, patients may
have contra-indications against treatments other than CHD or
their living situation may be unsuitable to perform home dialy-
sis [15, 17, 34, 44].

Half of the respondents from low-GDP countries indicated
that costs were important when considering treatment modal-
ity. In another survey, one-fifth of the patients with ESKD men-
tioned that costs hindered them receiving the optimal
treatment, but results from patients from lower- and higher-
income countries were not described separately [11]. Financial
barriers do not necessarily correlate to GDP. For example,
patients with ESKD from several higher income countries have
significant out-of-pocket costs [45–47]. Moreover, dialysis and/
or KTx were excluded from public funding in some countries,
patient co-payment for dialysis or KTx was reported in both
Western and Eastern European countries, and funding for dial-
ysis or transplant medication was unavailable in several
European countries across all GDP categories [3, 48]. The
amount of reimbursement of KRT varies largely in Europe, as
found in the EDITH project [21] and by others [49], but the
amount of out-of-pocket costs and the consequences for
patients (such as poverty, non-adherence or declining KTx)
should be investigated as well in order to create a complete
overview of costs of KRT.

Poor health and older age were two main reasons for not
receiving KTx. Although age alone is not considered a contrain-
dication in most kidney transplant guidelines [50, 51], a
large variability exists in the percentage of nephrologists who
would recommend KTx for patients aged >60 years [52].
However, research has shown that certain older patients may
also experience a survival advantage with KTx over dialysis, and
the survival after receiving a KTx, including in patients
>75 years of age, has increased over time [53, 54]. Increased
awareness about these benefits of KTx in older patients may in-
fluence attitudes towards KTx of both professionals and
patients.

Consistent with studies from Australia and the USA,
patients receiving home dialysis and those living with a func-
tioning KTx were more satisfied with their treatment than those
receiving CHD [12, 29]. In addition, patients from middle- or
high-GDP countries were more satisfied than their counterparts
from low-GDP countries. This could be related to poorer infor-
mation provision or decision-making experiences, since these
two features have been reported as risk factors for lower treat-
ment satisfaction [12]. Furthermore, poor treatment experience
may be related to financial and social consequences of that
treatment, including high out-of-pocket costs, becoming unem-
ployed or long travel time to the hospital.

A main strength is that the EDITH kidney patient survey is
one of the largest kidney patient surveys to date, including
more than 7800 patients on KRT from 38 European countries,
all surveyed in their own language. We pursued inclusion of
older and sicker patients by offering paper surveys and assis-
tance when filling out the survey. Furthermore, we are among
the first to compare opinions of patients from lower-, middle-
and higher-income countries in Europe.

This study also has limitations. Despite careful translation
by native speakers with a medical background and patients’
feedback on survey comprehensibility, differences in interpreta-
tion of questions and answers may have occurred. Moreover,
the respondents represent a fraction of all European patients on
KRT, and our results may not be representative for the overall
KRT population. To maximize the group of potential respond-
ents and respect the anonymity of respondents in the context of
the General Data Protection Regulation, we did not directly
contact potential respondents. Therefore, we do not know
which persons received the survey and whether they responded
or not. Consequently, we were not able to calculate a response
rate or compare the characteristics of responders with non-
responders. Finally, respondents’ opinions about information
provision, decision-making or factors influencing modality
choice may have changed over time (recall bias), and their opin-
ion may have been influenced by later experiences with other
treatments. However, we tried to limit the influence of later
experiences by selecting respondents who received only one
form of KRT when investigating method of decision-making
and satisfaction.

C O N C L U S I O N

The results of our study including over 7800 European patients
with ESKD suggest substantial variation in patient-reported fac-
tors influencing the choice of KRT modality. This variation is
partially caused by limited availability of home dialysis and KTx
in several countries. In addition, disparities in healthcare sys-
tems such as medical workforce, funding and health insurance
system, may affect patients’ access to treatments for ESKD.
Moreover, patient preferences, which may be influenced by in-
formation provision and method of decision-making, might
differ between countries. The availability of home dialysis and
KTx should be optimized, accompanied by education, policy
measures and funding, so that all European patients with ESKD
can choose the form of KRT that is most suitable for them.
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