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Versailles Saint Quentin en Yvelines (UVSQ), Villejuif, France and 8Service de Néphrologie et Dialyse, Assistance Publique—Hopitaux de Paris
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A B S T R A C T

Background. Access to forms of dialysis, kidney transplanta-
tion (Tx) and comprehensive conservative management (CCM)
for patients with end-stage kidney disease (ESKD) varies across
European countries. Attitudes of nephrologists, information
provision and decision-making may influence this access and
nephrologists may experience several barriers when providing
treatments for ESKD.
Methods. We surveyed European nephrologists and kidney
transplant surgeons treating adults with ESKD about factors
influencing modality choice. Descriptive statistics were used to
compare the opinions of professionals from European countries
with low–, middle– and high–gross domestic product purchas-
ing power parity (GDP PPP).
Results. In total, 681 professionals from 33 European countries
participated. Respondents from all GDP categories indicated that
�10% of patients received no information before the start of renal
replacement therapy (RRT) (P¼ 0.106). Early information provi-
sion and more involvement of patients in decision-making were
more frequently reported in middle- and high-GDP countries
(P< 0.05). Professionals’ attitudes towards several treatments be-
came more positive with increasing GDP (P< 0.05). Uptake of in-
centre haemodialysis was sufficient to 73% of respondents, but
many wanted increased uptake of home dialysis, Tx and CCM.
Respondents experienced different barriers according to availabil-
ity of specific treatments in their centre. The occurrence of barriers
(financial, staff shortage, lack of space/supplies and patient related)
decreased with increasing GDP (P< 0.05).

Conclusions. Differences in factors influencing modality choice
when providing RRT or CCM to adults with ESKD were found
among low-, middle- and high-GDP countries in Europe.
Therefore a unique pan-European policy to improve access to
treatments may be inefficient. Different policies for clusters of
countries could be more useful.

Keywords: chronic haemodialysis, chronic renal insufficiency,
dialysis, kidney transplantation, peritoneal dialysis

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

Kidney transplantation (Tx) offers superior quality of life and
survival compared with dialysis for patients with ESKD [1, 2].
Unfortunately not all patients with ESKD who are suitable for
Tx will receive a donor kidney. The large differences in Tx rates
in Europe, varying from 2.6 per million population (pmp) in
Ukraine to 103.2 pmp in Catalonia (Spain) [3], as well as data
from the recently published Global Kidney Health Atlas
(GKHA), showing limited access to Tx for patients in several
European countries [4], suggest substantial room for
improvement.

Several patients with ESKD are medically unsuitable to re-
ceive a kidney transplant and depend on a form of dialysis.
Out-centre haemodialysis (OCHD), home haemodialysis
(HHD) or peritoneal dialysis (PD) may be the preferred treat-
ments over in-centre haemodialysis (ICHD) for these patients.
Additionally, CCM may be an appropriate alternative,
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especially for elderly patients and those with severe comorbid-
ities [5]. However, besides reduced access to Tx, patients in sev-
eral European countries also have limited access to some forms
of dialysis and CCM [3, 4].

The preferable treatment for patients with ESKD differs
from individual to individual, but limited access to this prefera-
ble treatment may influence patient survival and quality of life.
Moreover, it may lead to increased healthcare expenditures, as
ICHD is usually more expensive than home dialysis or Tx
[6–9].

To improve access to treatment modalities for patients with
ESKD in Europe, information on factors influencing modality
choice by nephrologists is needed. So far, most studies about
these factors, such as those on barriers [10–13], nephrologists’
attitudes towards modalities [14], information provision [15]
and decision-making have been conducted in high-income
countries. European countries, however, show major economic
differences and have different healthcare systems [4, 16]. This
can affect the availability of treatments, which in turn may in-
fluence nephrologists’ views and experiences with barriers
[17, 18].

The aim of this study was therefore to investigate informa-
tion provision to patients, decision-making style and external
pressure experienced, attitudes towards and satisfaction with
uptake of different treatments and barriers as experienced by
nephrologists and kidney transplant surgeons treating adult
patients with ESKD in Europe. We compared the responses
from professionals from countries with low–, middle– and
high–gross domestic product purchasing power parity (GDP
PPP).

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

Development of the survey

We designed a survey in English using Limesurvey [19],
based on results from a previously performed systematic review
on barriers for nephrologists to provide RRT or CCM [20] and
on input from nephrologists and a kidney patients’ advocate.
Respondents received questions based on answers they pro-
vided to earlier questions in the survey. They were able to re-
view and change their answers until submission of the survey.
Six nephrologists from different countries tested the survey and
we modified the survey based on their feedback. The nephrolo-
gist survey was conducted within the Effect of Differing Kidney
Disease Treatment Modalities and Organ Donation and
Transplantation Practices on Health Expenditure and Patient
Outcomes (EDITH) project [21]. The complete survey and de-
tailed methods using the Checklist for Reporting Results of
Internet E-Surveys (CHERRIES) checklist [22] can be found in
the Supplementary Methods.

Participants and data collection

The survey was promoted and distributed by national so-
cieties of nephrology, the European Renal Association—
European Dialysis and Transplantation Association (ERA-
EDTA) and the European Society of Organ Transplantation
(ESOT). All European nephrologists and kidney transplant
surgeons (including those in training) who treated adult
patients with ESKD were eligible to participate. The EDITH
nephrologist survey was publicly accessible from 14 March
2019 until 19 May 2019.

Ethical aspects

The Medical Ethics Review Committee of the Amsterdam
University Medical Center, location Academic Medical Center
in Amsterdam, The Netherlands, waived the need for ethical
approval (W18_279#18.323). In addition, representatives or

KEY LEARNING POINTS

What is already known about this subject?

• Access to renal replacement therapy (RRT) modalities
and comprehensive conservative management (CCM)
for patients with end-stage kidney disease (ESKD)
varies across European countries.

• Limited access to the preferable treatment for ESKD
may influence patient survival and quality of life and
may lead to increased healthcare expenditures.

• Most studies about factors influencing modality choice,
such as those on nephrologists’ attitudes towards mo-
dalities, barriers experienced, information provision to
patients and decision-making, have been conducted in
high-income countries.

What this study adds?

• We surveyed European nephrologists and kidney
transplant surgeons and found differences in factors
influencing modality choice among professionals from
low–, middle– and high–gross domestic product
countries.

• Most but not all nephrologists had a positive attitude
towards all modalities and wanted greater uptake of
home dialysis, kidney transplantation and CCM.

• European nephrologists experienced different barriers
(patient related, lack of staff or supplies, financial)
according to the availability of specific treatments in
their centre.

What impact this may have on practice or policy?

• A pan-European policy to improve access to treat-
ments for patients with ESKD may be inefficient and
different policies for clusters of countries could be
more effective.

• Support of all nephrologists to increase uptake of home
dialysis, kidney transplantation or CCM cannot be
assumed.

• Education of both patients and healthcare professionals
and policy measures may help to overcome several bar-
riers for the provision of RRT and CCM.
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national societies were consulted about the need for additional
ethical approval in their country. All individual respondents
provided online written informed consent (see the Introduction
section of the EDITH nephrologist survey, provided as
Supplementary data, Item S1).

Data analysis

Results from participants from countries for which addi-
tional ethical approval was not needed or from countries where
additional approval was received before the start of the survey
were included in the final analysis. In addition, respondents
needed to have completely answered all mandatory questions.
Analyses were performed for all respondents together and
according to country income. We categorized the European
countries into three income groups by using tertiles based on
GDP PPP (further indicated as GDP, Supplementary data,
Table S1) 2016 data from the World Bank [23]. Note that we
did not use the World Bank income classification itself [24] as
this would result in three groups of unequal size (i.e. 2 countries
with lower-middle income, 10 countries with upper-middle in-
come and 28 countries with high income). Data of individual
countries cannot be shared publicly due to the privacy of indi-
viduals that participated in the study. We used Fisher’s exact
tests (with Monte Carlo simulation because of the size of the
dataset) and Kruskal–Wallis tests to compare categorical and
continuous outcomes between the GDP tertiles. A P-value
<0.05 was considered statistically significant. Statistical analy-
ses were performed using SPSS Statistics version 26 (IBM,
Armonk, NY, USA) [25].

R E S U L T S

General and professional characteristics

We included 681 respondents (54.9% male) from 33 coun-
tries in Europe (Figure 1 and Supplementary data, Figure S1).
Of these, 31.0% were <40 years of age, 52.6% were between 41
and 60 years and 16.4% were�61 years. Most respondents were
practicing nephrologists (86.5%). Of all respondents, 56.8%
practiced in an academic centre, 91.9% practiced in an urban
area and 78.2% practiced in a public centre (Table 1). ICHD
was available in 95.4% of the centres while HHD was the least-
available treatment (36.6%).

Respondents from low-GDP countries were more often
women, were younger and were more often working in non-
public centres (Table 1; P< 0.05). In centres in low-GDP coun-
tries, treatments other than ICHD were less often available
compared with centres in middle- or high-GDP countries
(P< 0.001).

Information provision to patients

In total, 72.1% of the respondents reported providing in-
formation on all available modalities, not only on those suit-
able for that specific patient (Table 2). Most respondents
provided information about ICHD (97.4%), PD (86.9%), liv-
ing kidney donor transplantation (LTx) and deceased kidney
donor transplantation (DTx) (82.8% and 85.7%, respectively)

but less often about CCM (65.5%), OCHD (47.3%) or HHD
(40.4%). According to respondents, patients commonly re-
ceived information from the nephrologist (98.3%), nurse
(72.1%) and brochures or booklets (63.6%). Respondents es-
timated that 31.2% of the patients received information >1
year before the start of RRT and 10.3% of the patients re-
ceived no information before the start of RRT.

Respondents from low- and middle-GDP countries more of-
ten provided information only about modalities available in
their centre than respondents from high-GDP countries
(81.7%, 71.2% and 62.3%, respectively; P< 0.001; Table 2). In
general, respondents from low-GDP countries less often pro-
vided information about OCHD, HHD, PD, LTx, DTx and
CCM than respondents from middle- or high-GDP countries
(P< 0.001). Next to nephrologists, nurses more often gave in-
formation in middle- and high-GDP countries, while doctors
other than nephrologists more frequently gave information in
low-GDP countries (P< 0.001). In low-GDP countries, patients
tended to receive information closer to the start of RRT
(P< 0.001), but the percentage of patients starting RRT without
having received any information did not differ significantly be-
tween the GDP categories (low 14.2%, middle 8.6% and high
7.6%; P¼ 0.106).

Decision-making

In total, 48.5% of the respondents reported that the deci-
sion on modality choice was shared between doctor and pa-
tient, whereas 32.5% reported that patients decided with
input from the doctor and 9.4% reported that the doctor de-
cided with input from the patient. In addition, according to
the respondents, 7.8% of patients made the decision alone
and 1.7% left the decision to their doctor (Table 2). None of
the respondents reported making decisions without influence
from the patient. Respondents from low-GDP countries
tended to report more key involvement of the doctor in
decision-making (P< 0.001).

External pressure

In total, 36.9% of all respondents experienced external pres-
sure when providing RRT or CCM (Table 2). The sources of
that external pressure included the family of the patient
(88.1%), colleagues (45.0%), other medical specialists (42.6%),
hospital management (21.8%), supervisors (19.3%) and insurers
(10.9%). The prevalence of external pressure was similar across
the GDP categories (P¼ 0.435), but respondents from low-
GDP countries experienced more pressure from supervisors
and hospital management (P< 0.05).

Attitudes towards different RRT modalities and CCM

On a 5-point scale, 97.8% of the respondents were positive or
very positive about DTx and 94.3% about LTx (Figure 2). With re-
spect to dialysis modalities, respondents were positive or very posi-
tive about PD (89.8%) followed by ICHD (79.6%), HHD (69.6%)
and OCHD (64.1%). In total, 68.3% of the respondents were posi-
tive or very positive about CCM. Few respondents reported a neg-
ative or very negative attitude towards treatment modalities.
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Respondents from low-GDP countries tended to be more positive
about ICHD and less positive about OCHD, HHD, LTx and CCM
than those from middle- and high-GDP countries (P< 0.001).
Attitudes towards PD and DTx did not differ between the GDP
categories (P> 0.05) (Supplementary data, Table S2).

Uptake of different RRT modalities and CCM
A majority of respondents thought that the uptake of HHD

(78.8%), LTx (70.7%), DTx (67.0%), PD (62.2%) and CCM
(58.0%) should be increased. In total, 47.1% of the respondents
wanted to increase the uptake of OCHD. Most respondents
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FIGURE 1: Country of origin of respondents. Light grey countries (GDP <US$26 618): Belarus, Croatia, Latvia, Moldova, North Macedonia,
Romania, Russia, Serbia, Turkey and Ukraine. Middle grey countries (GDP US$26 618–42 357): Cyprus, Czech Republic, Estonia, France,
Greece, Hungary, Italy, Malta, Poland, Slovak Republic, Slovenia and Spain. Dark grey countries (GDP >US$42 357): Austria, Belgium,
Denmark, Finland, Germany, Ireland, The Netherlands, Norway, Sweden, Switzerland and the UK. Blank countries: no ethical approval
obtained or no answer; Albania, Bulgaria, Iceland, Kosovo*, Lithuania, Luxembourg, Montenegro, Portugal. No respondents: Bosnia and
Herzegovina. N is the number of respondents per country. *This designation is without prejudice to positions on status and is in line with
United Nations Security Council Resolution 1244/99 and the International Court of Justice opinion on the Kosovo declaration of
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(72.9%) thought that the current uptake of ICHD was sufficient
and >25% were satisfied with the current uptake of LTx and
DTx (Figure 3 and Supplementary data, Table S3). Respondents
from middle- and high-GDP countries were more likely to re-
port sufficient uptake of OCHD, HHD and CCM. The propor-
tion of respondents eager to increase the uptake of ICHD,
OCHD, HHD and CCM decreased somewhat with increasing
GDP.

Barriers if treatments are unavailable

Barriers for ICHD are not reported because only 22 respond-
ents reported no ICHD in their centre. If HHD or PD were
unavailable, the most reported barriers were lack of supportive
staff (71.9% and 57.9%, respectively) and practical aspects
(79.9% and 67.0%, respectively). If kidney transplantation was
unavailable, lack of donors was the most reported barrier for
both LTx (64.1%) and DTx (56.4%), whereas lack of supportive
staff was the most reported barrier for CCM (59.2%).
Knowledge or attitude of the nephrologist was the least reported
barrier for HHD (27.7%), PD (21.3%), LTx (12.4%) and DTx
(10.7%) (Figure 4 and Supplementary data, Table S4).

Respondents from low-GDP countries reported more finan-
cial barriers for HHD and both forms of Tx (P< 0.001). They
also reported being more limited by the nephrologists’ knowl-
edge or attitude about LTx (P< 0.05) and by legal barriers and

a lack of donors for Tx (P< 0.01). In addition, they more often
reported a financial incentive to offer dialysis instead of CCM
(P< 0.01) (Supplementary data, Table S4).

Barriers if treatments are available

When HHD or PD were available, the most frequently expe-
rienced barriers for our respondents were on the patient’s level
(knowledge or attitude, medical or psychological comorbidities
and unsuitable living circumstances) (Figure 5 and
Supplementary data, Table S5). The most frequently experi-
enced barrier to offering Tx was a lack of donors; also, the
patients’ medical or psychological comorbidities and patients’
knowledge or attitude made it more difficult to offer Tx. Costs
for patients or insufficient hospital reimbursement were the
least frequently experienced barriers when HHD, PD or Tx
were available. When offering CCM, the patients’ knowledge or
attitude was the most frequently experienced barrier, followed
by the nephrologists’ knowledge or attitude and lack of skilled
staff, whereas a financial incentive to offer dialysis was least fre-
quently reported.

Generally, barriers were more frequently experienced in
low-GDP countries. However, medical or psychological comor-
bidities for HHD and PD were experienced with similar fre-
quency in low-, middle- and high-GDP countries (P> 0.05).

Table 1. General and professional characteristics of respondents

Characteristics All respondents
(N¼ 681)

GDP lowest tertile*
(n 5 247)

GDP middle tertile*
(n 5 236)

GDP highest tertile*
(n¼ 198)

P-value**

Sex (male), % 54.9 48.2 57.6 60.1 0.024
Age categories (years), % <0.001
<40 31.0 41.3 29.2 20.2
41–60 52.6 48.2 52.5 58.1
�61 16.4 10.5 18.2 21.7

Professional background, % 0.078
Nephrologist 86.5 86.6 89.4 82.8
Nephrologist in training 4.4 2.4 3.4 8.1
Internal medicine specialist 5.4 7.3 3.8 5.1
Kidney transplant surgeon 3.7 3.6 3.4 4.0

Working in academic centre, % 56.8 53.3 53.0 65.7 0.010
Working in urban centre, % 91.9 92.7 95.3 86.9 0.006
Working in public centre, % 78.2 71.3 76.5 88.8 <0.001
Centre size (number of patients on dial-

ysis, with a functioning kidney trans-
plant or on CCM), %

<0.001

<50 6.3 10.0 5.5 2.8
50–100 18.3 26.5 17.4 9.4
101–200 22.9 24.7 24.2 19.3
>200 52.5 38.8 53.0 68.5

Treatment available in centre, %
ICHD 95.4 92.3 95.3 99.5 <0.001
OCHD 45.5 23.6 43.4 74.7 <0.001
HHD 36.6 10.4 31.5 74.7 <0.001
PD 79.6 62.8 83.1 96.0 <0.001
LTX 53.8 32.0 57.6 75.8 <0.001
DTX 56.7 36.5 61.4 75.8 <0.001
CCM 75.6 61.3 77.1 91.4 <0.001

*For the GDP classification of individual countries, see Figure 1.
**P-value calculated with Fisher’s exact test to compare GDP tertiles.
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D I S C U S S I O N

To study factors influencing treatment modality choice for
ESKD, we conducted a large survey among 681 nephrologists
and kidney transplant surgeons from 33 European countries.
We found significant differences in information provision to
patients, style of decision-making, external pressure experienced,
attitudes towards and satisfaction with uptake of treatments be-
tween European countries with low, middle and high GDP. In
addition, we identified which barriers most frequently impede
nephrologists when offering HHD, PD, LTx, DTx or CCM.

Information provision

Nephrologists from low-GDP countries less often provided
information about treatments other than ICHD, which is in
line with the limited availability of home dialysis and Tx in their

countries [3]. Furthermore, in low-GDP countries, doctors
other than nephrologists were more often involved in informa-
tion provision, which may be due to a smaller workforce of
nephrologists in low-GDP countries [26]. Consistent with pre-
vious studies, we found that in middle- and high-GDP coun-
tries, nurses were more frequently involved in information
provision [27, 28]. According to experts [29, 30], information
provision about RRT and CCM preferably starts 12 months be-
fore the estimated start of dialysis, but in our study this was
reported by nephrologists for only 31% of their patients. Timely
information provision, discussing various treatments and using
various information sources increases patients’ satisfaction with
information and may lead to a better-informed choice [31, 32].
This may also improve the uptake of OCHD, HHD, PD and
pre-emptive Tx [28, 32, 33].

Table 2. Information provision, decision-making and external pressure

All respondents
(N¼ 681)

GDP lowest
tertile* (n 5 247)

GDP middle
tertile* (n 5 236)

GDP highest
tertile* (n 5 198)

P-value**

Information provision about all treatments
available in the centre, %

72.1 81.7 71.2 62.3 <0.001

Patients receive information about, %
ICHD 97.4 96.5 97.6 98.3 0.544
OCHD 47.3 23.3 48.6 73.3 <0.001
HHD 40.4 14.4 37.5 73.9 <0.001
PD 86.9 73.8 89.9 98.3 <0.001
LTX 82.8 69.3 83.2 97.7 <0.001
DTX 85.7 72.8 88.0 97.7 <0.001
CCM 65.5 51.0 67.8 79.5 <0.001

Source of information, %
Nephrologist 98.3 99.5 97.6 97.7 0.249
Kidney transplant surgeon 19.0 19.3 16.4 21.6 0.422
Other doctor (e.g. general practitioner,
other medical specialist)

19.7 29.7 17.4 10.8 <0.001

Nurse 72.1 46.0 79.2 93.8 <0.001
Other kidney patients 48.5 52.0 44.9 48.9 0.363
Brochure/booklet 63.6 56.4 53.1 84.1 <0.001
Website/internet 45.1 49.0 36.7 50.6 0.009

Timing of information provision, mean % per
category
More than 12 months before start of RRT 31.2 23.1 34.8 37.0 <0.001
4–12 months before start of RRT 28.4 23.5 30.7 31.7 <0.001
1–3 months before start of RRT 17.7 21.2 15.9 15.3 <0.001
<1 month before start of RRT 12.5 18.0 10.0 8.4 <0.001
No information before start of RRT 10.3 14.2 8.6 7.6 0.106

Style of modality decision-making, % <0.001
Patient alone 7.8 8.1 9.4 5.7
Patient with input from doctor 32.5 25.8 40.9 30.5
Together 48.5 47.0 42.4 57.5
Doctor with input from patient 9.4 14.6 6.9 6.3
Doctor alone 0.0 0.0 0.0 0.0
Decision left to doctor 1.7 4.5 0.5 0.0

Experiencing external pressure, % 36.9 40.7 34.5 35.5 0.435
Source of pressure, %

Family of the patient 88.1 85.1 91.3 88.1 0.524
Opinion of colleagues 45.0 55.4 42.0 35.6 0.060
Opinion of supervisor 19.3 29.7 18.8 6.8 0.003
Opinion of other medical specialists 42.6 47.3 47.8 30.5 0.084
Hospital management 21.8 32.4 15.9 15.3 0.024
Insurers 10.9 16.2 8.7 6.8 0.178

*For the GDP classification of individual countries, see Figure 1.
**P-values calculated with Fisher’s exact test and Kruskal–Wallis test to compare GDP tertiles on categorical and continuous outcomes.
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Decision-making

Usually our respondents made decisions about RRT or
CCM together with their patients as suggested by expert groups
and in guidelines [34, 35]. However, some experts suggest that
nephrologists should encourage patients to choose OCHD,
HHD or PD because the group of patients suitable for these
treatments is larger than the current group receiving it [34, 35].
The style of decision-making should also be adjusted to

patients’ preferences, as they may prefer their nephrologist to
be informative, interpretative or rather paternalistic [36–38].

External pressure

When choosing a modality, nephrologists not only take into
account the patient’s opinion, but often face the opinions of the
patient’s family, other medical specialists, hospital manage-
ment and insurers. The main sources of external pressure
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for our respondents were the family of the patient, col-
leagues and other medical specialists, but we did not investi-
gate their influence on the choice of specific modalities.
Other studies show that offering CCM is particularly associ-
ated with external pressure, caused by expectations of dialy-
sis from other medical specialists and family [39–41]. Only a
few studies have reported limited to moderate influence of

other medical specialists on the choice of dialysis modality
[13, 42]. Only 4% of our respondents in Europe experienced
external pressure from insurers regarding modality choice.
This seems a more frequent problem in the USA, as several
studies from that country have reported insurance-related
disparities in vascular access type and patients’ access to PD
and pre-emptive Tx [43–45].
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Attitudes towards and uptake of different RRT
modalities and CCM

Many surveys have investigated the attitudes towards dialy-
sis modalities, but we also studied the nephrologists’ attitudes
towards Tx and CCM, which have rarely been studied in a
quantitative manner [14, 40, 46]. Our findings provide an inter-
esting perspective on the current uptake of these treatments.
Despite nephrologists’ positive attitude and wish for a greater
uptake of home dialysis in our study, only 13% of incident RRT
patients and 5% of prevalent RRT patients in Europe are treated
with PD, and the incidence and prevalence of HHD are even
lower [3].

Moreover, in 2017, only 37% of European patients with
ESKD were living with a functioning kidney transplant [3] and
the availability of kidney Tx should be increased according to
experts’ opinion and the European Commission [47–49].
Although the vast majority of our respondents wanted

increased transplant activities, surprisingly>25% were satisfied
with the current rate of kidney transplants, regardless of GDP
category. Therefore one cannot assume that all nephrologists
would encourage increased uptake of Tx and we suggest consid-
ering nephrologists’ opinions when creating a supportive cul-
ture for Tx.

Barriers

Respondents experienced different barriers to introduce or
use certain treatment options in their centre. Consistent with
other studies, financial barriers often limited the deployment of
HHD and PD and also of LTx and DTx [50–52], in particular if
the treatment was unavailable. Set-up costs for HHD and PD
programmes (e.g. for training staff and purchasing supplies)
can have a greater impact in countries where ICHD costs are
low due to low staffing costs. Costs for patients and hospital re-
imbursement were seldom limiting the provision of available
treatments, as insurance coverage and adequate reimbursement
were usually present. However, reimbursement for ICHD may
be so high that it serves as a financial disincentive for other
treatments [39].

For available treatments, respondents were mostly limited
by patient-related barriers. Patients’ lack of knowledge or nega-
tive attitudes was frequently experienced, in line with barriers
found in high-income countries by the GKHA [17]. Patients’
comorbidity was also a major barrier, but apparently nephrolo-
gists do not always agree on absolute and relative
contraindications [10, 11, 53]. Remarkably, in both lower- and
higher-income countries, patients’ living circumstances were
often considered as a barrier for home dialysis, in Europe as
well as worldwide [54–56].

Interestingly, previously both nephrologists and nurses have
reported a lack of knowledge about home dialysis, which in
turn may influence the education and training of patients [57–
59]. Therefore it is suggested to provide education about home
dialysis to all nephrology professionals, including those mainly
working with ICHD patients, as they may have many opportu-
nities to discuss home dialysis with their patients [57, 60]. More
education could also help to dispel misperceptions and create a
supportive culture for home dialysis among all staff [61, 62].

Although the actual size of the donor shortage has rarely
been studied, a lack of donors was the most frequently experi-
enced barrier in our survey to offering kidney Tx. Barriers on
various levels cause a lack of donors. Patients with ESKD are re-
luctant to ask potential living donors due to multiple influenc-
ing factors such as fear for the donor’s health [47, 63].
Healthcare professionals, among others, may have difficulties
discussing organ donation with families or may miss potential
donors [64, 65]. Furthermore, legislation (e.g. with respect to
the consent system, donation after circulatory death or unre-
lated living donors), lack of coordination, poor infrastructure
and limited awareness of organ donation and transplantation
among the general public are associated with a shortage of both
living and deceased kidney donors [47, 50, 66].
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Strengths and limitations

We conducted a large European survey among 681 nephrol-
ogists and kidney transplant surgeons from both Western and
Eastern European countries. We studied a range of factors
influencing modality choice and are among the first to study
differences in these factors between European countries with
low, middle and high GDP.

Our results should be interpreted with some caution. First,
our results may suffer from selection bias, as nephrologists who
were not members of a society of nephrology or who had lim-
ited access to the internet may have been less likely to partici-
pate. To maximize the group of potential respondents and
respect the anonymity of respondents in the context of the
General Data Protection Regulation, potential respondents
were not directly contacted by the research team. Therefore we

do not know who our respondents are. Moreover, the charac-
teristics of the non-respondents are unknown. As a result, we
were unable to determine whether the sample is representative.
In addition, nephrologists interested in the topic may have been
more likely to respond to our survey. Comparison of our sam-
ple with the Kidney Health for Life survey [67] suggests under-
representation of nephrologists working in the private sector.
Although several nephrologists assessed and improved the
comprehensibility of our survey prior to sending it out, lan-
guage or cultural barriers may have caused a different under-
standing of questions and responses. Previous studies suggest
that perceptions of professionals may be more positive than pa-
tient experiences [personal communication, R. Vanholder,
2017 European Kidney Health Alliance (EKHA) Questionnaire
on patient choice]. Due to our relatively limited number of
responses per country, we were unable to compare individual
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countries. Furthermore, the availability of treatments on the
centre level may not reflect the availability in a country and
good cooperation between centres with different expertise may
reduce experienced barriers. Finally, clustering of countries us-
ing GDP PPP is a commonly used method to compare coun-
tries, but within these clusters there may exist important
variations. For example, our low-GDP tertile includes both
Ukraine, having the lowest European kidney transplant rate (3
pmp), and Croatia, having one of the highest kidney transplant
rates (51 pmp). However, this variation also provides opportu-
nities, as countries with comparable financial conditions but
different uptake of treatments could learn from each other and
exchange best practices.

C O N C L U S I O N

Our survey among European nephrologists and kidney trans-
plant surgeons showed that many factors influencing treatment
modality choice for adults with ESKD differed among low-,
middle- and high-GDP countries. Information provision and
decision-making could be optimized in certain countries, bear-
ing in mind that patients in different countries might have dif-
ferent needs and wishes. Limited availability of OCHD, HHD,
PD and Tx may hamper optimal information provision and
decision-making, creating a vicious circle: due to limited avail-
ability of treatment modalities, nephrologists may not discuss
treatment options with patients, which may lead to the percep-
tion that patients are not interested, which in turn keeps avail-
ability low.

Nephrologists and kidney transplant surgeons usually have a
positive attitude towards and want greater uptake of most treat-
ments that are currently less accessible for patients.
Nevertheless, we cannot presume that all nephrologists support
this view, as for example >25% of our respondents were satis-
fied with the uptake of Tx, although there is room for improve-
ment in almost all European countries. Our respondents were
notably limited by healthcare system–related barriers (space
and supplies, financial, legal), particularly if a treatment was
unavailable in their centre or country. Patient-related barriers
(knowledge, housing, comorbidity) were most frequently expe-
rienced when a treatment was already available. Healthcare
system-related barriers and patient-related barriers as well as
nephrologist-related barriers (knowledge, attitude) could be tar-
geted by policy measures and proper education.

The results of this survey suggest that factors influencing
modality choice, including barriers, for providing RRT and
CCM to patients with ESKD, differ across GDP tertiles.
Therefore a single European policy may not be effective.
Besides variations in GDP, European countries show variations
in other characteristics (e.g. healthcare organization and legisla-
tion) that may influence uptake of RRT and CCM as well.
Therefore we suggest that measures to improve access to treat-
ment modalities for patients with ESKD should be tailored to
clusters of countries with similar characteristics so countries
can learn from each other and exchange best practices.
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