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Abstract

Background: Most pre-dialysis patients are medically eligible for home dialysis, and home dialysis has several advantages
over incentre dialysis. However, accurately selecting patients for home dialysis appears to be difficult, since uptake of
home dialysis remains low. The aim of this study was to investigate which medical or psychosocial elements contribute
most to the selection of patients eligible for home dialysis.

Methods: All patients from a Dutch teaching hospital, who received treatment modality education and subsequently
started dialysis treatment, were included. The pre-dialysis programme consisted of questionnaires for the patient,
nephrologist and social worker, followed by an assessment of eligibility for home dialysis by a multidisciplinary team.
Clinimetric assessment and logistic regression were used to identify domains and questions associated with home dialysis
treatment.

Results: A total of 135 patients were included, of whom 40 were treated with home dialysis and 95 with incentre
haemodialysis. The key elements associated with long-term home dialysis treatment were part of the domains ‘suitability
of the housing’, ‘self-care’, ‘social support’ and ‘patient capacity’, with adjusted odds ratios ranging from 0.13 for negative
to 18.3 for positive associations.

Conclusion: The assessment of contraindications by a nephrologist followed by the assessment of possibilities by a social
worker or dialysis nurse who investigates four key elements, ideally during a home visit, and subsequent detailed edu-
cation offered by specialized nurses is an optimal way to select patients for home dialysis.
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replacement therapies (KRTs). Elements with a negative
correlation for home dialysis can be addressed during treat-
ment modality education. Therefore, the aim of this study
was to assess which elements of a multidisciplinary struc-
tured pre-dialysis programme'? contribute most to

Introduction

Home dialysis, that is, peritoneal dialysis (PD) or home
haemodialysis (HD), offers more flexibility and indepen-
dence than conventional incentre haemodialysis (CHD),
whereas patient survival is comparable or better.' There-
fore, it is not surprising that extensive pre-dialysis pro-

grammes lead to a preference for home dialysis in 70%
of pre-dialysis patients.* Nevertheless, the percentage of
patients treated with home dialysis is only about 9-11%
throughout the world.>® An important barrier to uptake of
home dialysis is limited pre-dialysis care.” '

However, it remains uncertain which elements of pre-
dialysis programmes influence a patient’s treatment deci-
sion. Identifying key elements linked to long-term home
dialysis treatment could help various centres to assess elig-
ibility for home dialysis in more patients and to present
home dialysis as a viable option among other kidney
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Figure |. Overview of the structured pre-dialysis programme.
NQ: nephrologist’s questionnaire; SWQ: social worker’s ques-
tionnaire; PTQ: patient’s questionnaire; MDT: multidisciplinary
team meeting; KRT, kidney replacement therapy (including con-
servative care).

adequate selection of patients eligible for treatment with
home dialysis.

Methods

Study population and design

All patients, who had completed the pre-dialysis pro-
gramme, were assessed for eligibility for home dialysis
by both the nephrologist and the social worker and started
dialysis between June 2013 and August 2018 in a large,
non-academic teaching hospital in the Netherlands (Mean-
der Medical Centre, Amersfoort, the Netherlands) and were
eligible for inclusion into this retrospective study. From
2013, this teaching hospital adopted a ‘home first’ policy
that resulted in adjusting the pre-dialysis programme. Prior
to the implementation of this programme, the home dialysis
rate was 18% as was noted in the article about the imple-
mentation.'? All eligible patients had an estimated glomer-
ular filtration rate (eGFR) of <15 ml/min/1.73 m? or
chronic kidney disease stage 4 with rapid deterioration of
kidney function prior to referral to the pre-dialysis pro-
gramme. The programme, that is, eligibility assessment for
home dialysis and treatment modality education, was also
offered to patients who had an unplanned start of dialysis,
that is, acutely started patients or so-called crash landers.
The study was approved by the Medical Research Ethics
Committee of the VU University Medical Centre,
Amsterdam.

Structured pre-dialysis programme

The structured pre-dialysis programme started with three
questionnaires (provided as Online Supplemental Appen-
dix A): for the patient (containing 31 questions), the social
worker (20 questions) and the nephrologist (30 questions)
of this patient (Figure 1).'? The questionnaires were devel-
oped by the Medworq project ‘Gezonde Nieren (Healthy
Kidneys)’, aiming to collect as much relevant information
as possible regarding patients and their possibilities for
home dialysis. The patient’s questionnaire consisted of

questions about physical performance, daily activities and
the patient’s social support system. The social worker’s
questionnaire consisted of questions about hygiene, avail-
ability of space in the patient’s housing and the capability
of the patient and his family to perform dialysis at home.
This questionnaire was ideally completed after the social
worker performed a home visit. The nephrologist’s ques-
tionnaire consisted of relative and absolute contraindica-
tions to home dialysis and CHD, for example, questions
about non-compliance, multiple abdominal surgeries and
morbid obesity for PD and impossibility for vascular access
and severe heart failure for (home) HD. Both the social
worker and the nephrologist assessed the eligibility of all
patients for home dialysis, based on the questionnaires.
These eligibility assessments were not binding but a mere
recommendation, that is, a patient who was judged by the
nephrologist as not eligible for home dialysis might initiate
home dialysis. The time necessary to fill in a questionnaire
was expected to be about 25, 35 and 10 min for a patient,
social worker and nephrologist respectively.

Results of the three questionnaires and home visit were
discussed during a multidisciplinary team meeting (Fig-
ure 1), in which nephrologists, (pre-)dialysis nurses and
social workers were present. After this meeting, the patient
received education on all medically feasible treatment
modalities by pre-dialysis nurses, including kidney trans-
plantation and conservative care. Depending on the prefer-
ences of the patient and the healthcare professionals,
additional education was provided by transplant nurses and
nurses specialized in home dialysis. After completing the
education, the definitive choice for KRT was made by the
patient, in consultation with his nephrologist. All health-
care professionals involved in the pre-dialysis programme
were thoroughly informed about the potential benefits of
home dialysis at the start of the pre-dialysis programme.

Data collection

Baseline demographic data, eGFR according to chronic
kidney disease epidemiology collaboration (CKD-EPI;
ml/min/1.73 m?) and comorbidities were collected from
patients’ charts. Comorbidities were scored according to
the Charlson comorbidity index.'*!'* Social situation and
education level were retrieved from the questionnaires.
Higher level of education was classified as university or
college attendance. Treatment modality was assessed from
patients’ charts.

Definition of outcome

Treatment modality was defined as the modality, that is,
CHD or home dialysis, used at 180 days after dialysis
initiation to reflect long-term use. Both (assisted) PD and
home HD were considered as home dialysis. The time point
of 180 days was chosen to ensure that patients who were
eligible and willing to perform PD or home HD, but started
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for any reason with CHD, were identified as home dialysis
patients. For example, patients presenting with acute kid-
ney injury often start with CHD before switching to PD,
and treatment with home HD is always preceded by CHD.

Statistical analysis

Continuous variables were reported as means with standard
deviation or as medians with interquartile range (IQR),
where appropriate. Categorical variables were presented
as proportions. In general, a p-value of <0.05 was consid-
ered statistically significant.

Clinimetric properties of all questionnaires were evalu-
ated by three independent researchers: two nephrologist—
epidemiologists (FJvl and BCvJ) and an investigator
(AAB). The questions were analysed according to having
a formative or reflective nature and subsequently grouped
within separate domains. Logistic regression analysis was
performed to investigate the association between long-term
home dialysis treatment and the questions within each
domain. All questions within a domain with p-value
<0.20 in univariable analysis were added to a multivariable
model, to correct for correlation. The multivariable model
was additionally adjusted for age and Charlson comorbidity
index, where appropriate. All analyses were performed
using SPSS Statistics 25 (Armonk New York: IBM Corp)
or STATA® 14 (Texas: StataCorp LP).

Results

Patient characteristics

A total of 362 patients started the pre-dialysis programme
(Figure 2). During the study period, 43 patients died or
showed recovery of kidney function. A total of 66 of 319
patients (21%) opted for conservative treatment. For 72
patients, the questionnaires were incomplete. Furthermore,
41 patients had not commenced KRT by the end of the
study period and 71 patients obtained a pre-emptive kidney
transplant (n = 28, with a kidney transplant rate of 8%) or
preferred conservative care (n = 43, Figure 2). The remain-
ing 135 patients were included in the analysis, 85% of
whom received a home visit. In 15% of patients, the social
worker did not succeed in performing a home visit due to
time constraints or because the patient did not consent to a
home visit. Table 1 presents the characteristics of all
included patients. More CHD patients lived alone and had
congestive heart failure compared to home dialysis
patients.

Preference of patients, healthcare professionals and
treatment decision

Of the 135 included patients, initial preferences at the start
of the programme were: 58 patients preferred CHD (43%),

47 PD (35%), 11 home HD (8%), 5 pre-emptive kidney
transplantation (4%), 3 conservative care (2%) and 11 did

Total population
n =362 Excluded:
I Ln=11 deceased
n = 32 recovery of kidney function
Complete
programme
n=319
‘ »n =72 incomplete questionnaires
Complete
questionnaires
n =247
n = 41 not started RRT yet
I * n = 43 conservative care
i ) n = 28 (pre-emptive) kidney transplant
Started dialysis
n=135
CHD Home dialysis
n=95 n=40
With home visit With home visit
n=79 n=36

Figure 2. Flow chart of pre-dialysis programme and subsequent
KRT. KRT: kidney replacement therapy; CHD: incentre
haemodialysis.

Table I. Characteristics of the included patients.?

Home
All patients dialysis CHD
n=135 n =40 n=95
Demographics
Male sex 85 (63) 22 (55) 63 (62)
Age (years) 668 + 13.8 654 + 146 675 + 135
Living alone 61 (45) 14 (35) 47 (49)
Higher education 23 (24) 12 (30) 21 (22)
Employment 26 (19) 9 (23) 17 (18)
eGFR at start 124 + 59 122 + 36 125+ 6.7
education®
eGFR at start KRT® 82 + 28 87 +30 80 + 27
Comorbidities
Charlson CI 4 [2-5] 4 [3-5] 4 [2-5]
Age-adjusted 6 [4-8] 6 [5-7] 6 [4-8]
Charlson ClI
Diabetes mellitus 54 (40) 16 (40) 38 (40)
Ischaemic heart 33 (24) Il (28) 22 (23)
disease
Congestive heart 12 (9) 1 (3) I (12)
failure

eGFR: estimated glomerular filtration rate; CHD: incentre haemodialysis;
KRT: kidney replacement therapy; Charlson Cl: Charlson comorbidity
index; IQR: interquartile range; CKD-EPI: chronic kidney disease epide-
miology collaboration; SD: standard deviation.

?Data are shown as n (%), mean + SD or median with IQR.

®eGFR according to CKD-EPI creatinine equation in ml/min/1.73 m?

not have a preference (8%). The social workers considered
the overall burden of home dialysis too high in 56 patients.
The nephrologists considered previous abdominal surgery
(8%), severe obesity (8%), large cystic kidneys (2%) and
other reasons (3%), absolute contraindications for PD, and
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no possibility for vascular access (1%), a contraindication
for home HD. These other reasons were intellectual dis-
ability, manic-depressive illness or complete lack of
self-sufficiency. For the final decision in the eligibility
assessment, the nephrologist and social worker agreed on
their eligibility assessment in 69% of patients. The nephrol-
ogist found that eight patients were possibly ineligible for
home dialysis, whereas the social worker found that home
dialysis was an eligible option. In 34 patients, the nephrol-
ogist found that home dialysis could be an eligible option,
whereas the social worker found these patients ineligible
for home dialysis (Online Supplementary Table S1).

Dialysis treatment was initiated at a median of 5 months
[IQR 0-11] after starting the programme, at a mean eGFR
of 8.2 ml/min/1.73 m?. At 180 days after the start of dia-
lysis, 95 patients were treated with CHD (70%), 34 with PD
(25%) and 6 patients were treated with home HD (4%). The
number of patients treated with home dialysis was compa-
rable between acutely and non-acutely started patients (8 of
35 acutely (23%) vs. 32 of 100 non-acutely started patients
(32%), p = 0.31). The rate of home dialysis in the total
dialysis population, that is, including patients with incom-
plete questionnaires, was 29% (52/177), see Online Sup-
plementary Figure S1.

Characteristics of questionnaires

Assessment of face validity of the questionnaires indicated
that there was some overlap between the questionnaires
regarding medical and housing parameters. Evaluation of the
measurement model also indicated that the questions were
predominantly formative (as opposed to reflective), meaning
that the measured variables are considered to be the cause —
and not a reflection — of the latent variable.'> For example, the
question about having enough space for the storage of sup-
plies is a formative question, whereas a question on the con-
sequences of home dialysis, for example, having more time
for education or work, would be a reflective question. In this
context, this implies that the questions for patient and social
worker can be considered formative for, or having a causative
relation to, final eligibility for home dialysis. By clinimetric
assessment, the questions of the questionnaires for the patient
and social worker were classified into the seven domains:
work, mental health, patient capacity, physical health, social
support, self-care and suitability of the housing (Figure 3).
The questions from the nephrologists’ questionnaire
addressed assumed contraindications for home dialysis; these
were not considered as a domain but as a professional practice
pattern.

Questionnaires: Questions associated with home
dialysis
The results of the associations between the different ques-

tions and long-term home dialysis treatment are depicted in
Table 2. All questions that were associated with home
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Figure 3. Domains within the patient’s and social worker’s ques-
tionnaires, with examples of the most discriminating questions.

dialysis in univariable analysis are shown. From the
domain ‘suitability of the housing’, the general questions
‘Is the housing suitable for home dialysis’ and ‘Is there
enough space available for dialysis supplies’ were associ-
ated with home dialysis treatment, with an adjusted odds
ratio (OR) of 9.34 (95% confidence interval (CI) 3.01—
28.96) and 3.27 (95% CI 0.80 — 13.38, p = 0.10) respec-
tively. Not having an active lifestyle — domain ‘self-care’ —
was associated with CHD treatment (adjusted OR 0.13,
95% CI 0.04-0.42). The question ‘Does the patient have
a strong social support system’ from the corresponding
domain was associated with home dialysis (adjusted OR
4.86,95% CI 1.87-12.60). The question ‘Is the patient able
to bear the extra workload of home dialysis’ was also
strongly associated with home dialysis (adjusted OR
18.60, 95% CI 3.11-111.21). Other questions did not show
relevant associations with home dialysis after adjustment.
Thus, the questions indicative of suitable housing, self-
care, social support and patient capacity were most strongly
associated with long-term home dialysis treatment.

Eligibility assessment by nephrologists and social
workers and long-term dialysis treatment

The nephrologists classified 83 patients (61% of all dialysis
patients) eligible for home dialysis of whom 37 patients actu-
ally were on home dialysis at 180 days, resulting in a positive
predictive value (PPV) of 45%. In comparison, the social
worker classified 57 patients (42% of all dialysis patients)
eligible for home dialysis of whom 35 patients performed
home dialysis at 180 days, resulting in a PPV of 61%. Both
the nephrologist and the social worker regarded few true
home dialysis patients initially ineligible for home dialysis
(Online Supplementary Tables S2 and S3).

Discussion

In this study on a pre-dialysis programme, we disentangled
the value of different questions and characteristics that are
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Table 2. Association of questions with home dialysis at 180 days.

Domains OR (95% ClI) crude OR (95% ClI) adjusted®
p Value p Value

Suitability of the housing

Owner occupied home 2.06 (0.97-4.38) 0.06 1.07 (0.44-2.64) 0.88

Does the property have stairs? 1.78 (0.83-3.78) 0.14 1.42 (0.59-3.42) 0.44

Enough space available for dialysis machine 2.98 (1.37-6.49) 0.0l 0.34 (0.08-1.51) 0.16

Enough space available for dialysis supplies 4.74 (2.03-11.04) <0.001 3.27 (0.80-13.38) 0.10

The housing is suitable for home dialysis 9.33 (4.02-21.68) <0.001 9.34 (3.01-28.96) <0.001
Self-care

Each hour of care by home care agency or caregiver 0.77 (0.61-0.97) 0.03 0.88 (0.71-1.08) 0.22

Each point on Katz scale” 2.31 (0.79-6.78) 0.13 1.14 (0.37-3.54) 0.82

The patient does not have an active lifestyle 0.10 (0.03-0.30)  <0.001 0.13 (0.04-0.42) 0.001
Social support

Is your partner, with whom you live together, in good health? 2.28 (1.06—4.89) 0.04 1.76 (0.71-4.38) 0.23

Do you have people in the household to help you? 2.62 (0.99-6.90) 0.05 2.54 (0.71-9.04) 0.15

Does the patient have a strong social support system? 4.62 (1.86-11.46)  0.001 4.86 (1.87-12.60) 0.001
Physical health

Do you have trouble breathing? 0.32 (0.09-1.17) 0.09 0.31 (0.08-1.12) 0.07

Do you have any other diseases? 2.11 (0.74-6.04) 0.16 2.66 (0.89-7.98) 0.08
Patient capacity

Is the patient’s understanding of their illness good? 1.38 (1.00-1.91) 0.05 0.99 (0.67-1.48) 0.96

Is the patient’s mental health eligible for home dialysis? 6.87 (1.97-23.97)  0.002 0.71 (0.11-4.81) 0.73

Are there sufficient financial resources for home dialysis? 2.50 (0.69-9.11) 0.17 1.98 (0.47-8.39) 0.35

Is the patient able to bear the extra workload of home dialysis?  15.56 (4.49-54.01) <0.001 18.60 3.11-111.21) 0.001
Mental health

How would you rate your quality of life on a scale from 0 to 10?2 1.31 (0.92-1.85) 0.12 1.31 (0.92-1.85) 0.12

OR: odds ratio; Cl: confidence interval.

*Multivariable models were adjusted for other questions within the same domain; questions from the domains social support and physical health were

additionally adjusted for age and Charlson comorbidity index.

®This scale elaborates the independency in activities of daily life and ranges from 0 to 6, in which higher scores reflect a more independent patient (Ref.

Katz S, JAMA 1963; 185:914-919).

commonly addressed during preparation for dialysis care.
We identified and quantified the value of questions that
best predicted uptake of home dialysis following an elig-
ibility assessment. We present four key questions on suit-
able housing, self-care, social support and patient capacity
for optimal selection of patients for home dialysis. These
elements should also be addressed in subsequent education,
especially if the lack of these elements prevents home dia-
lysis to be seen as a treatment option.

This study arose from the observation of a significant
increase in the proportion of home dialysis patients in a
centre that adopted a structured pre-dialysis programme.'?
Within this programme, we sought those elements that had
the highest association with long-term home dialysis treat-
ment. We discovered that a selected set of questions, in
combination with information gathered during a home
visit, is very efficient for selecting patients for home dia-
lysis during pre-dialysis education. A barrier in the uptake
of home dialysis is the feeling of lack of family
support.'®!7 In our analysis, the simple question ‘Does the
patient have a strong social support system?’ appears to be
a good selection question for home dialysis.

Offering adequate treatment modality education is an
important process involving multidisciplinary input. It is

of utmost importance that patients are provided information
on all forms of KRT, including home dialysis, and choose
the treatment that suits them best in a process of shared
decision-making. In clinical practice, negative associations
with home dialysis unintendedly expressed by nephrolo-
gists or dialysis nurses may guide the patient’s decision
and form barriers to home dialysis.'® By identifying ele-
ments of a patient’s social and physical condition that most
clearly distinguish long-term home dialysis treatment, our
approach has the potential to increase the efficiency of the
pre-dialysis decision process while ensuring a shared
decision.

In our study, 80% of patients were medically eligible for
home dialysis, compared to 76-87% in other studies.”-’ The
nephrologists in the teaching hospital of this study consid-
ered some conditions, for example, large polycystic kid-
neys and previous abdominal surgery absolute
contraindications for PD, yet many studies showed that in
similar patients PD can be performed with necessary pre-
cautions.'”?® In a previous study, it was mentioned that
significant variation in eligibility assessments among cen-
tres existed.” This practice variation in medical eligibility
for home dialysis urges the need for more guidelines on
contraindications for home dialysis, especially in respect of
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the increasing number of elderly patients with chronic kid-
ney disease.? Elderly patients are often frail and more fre-
quently have multiple comorbidities and thus might be
considered ineligible for home dialysis treatment.?! How-
ever, PD might be an excellent therapy option in elderly
patients with for example haemodynamic instability.?°
Frail patients might need the assistance of caregivers or
homecare workers, but with options for assisted PD home
dialysis is also a feasible option for such patients.*

In the presented programme, three phases can be distin-
guished: the collection of information about the patient by
nephrologist and the social worker and the general educa-
tion session. Several studies suggest that a multistep pre-
dialysis programme is associated with a higher percentage
of home dialysis patients. Shukla et al.* found that a group
education session followed by an individual session led to a
steep increase in the number of patients starting home dia-
lysis (38%). Manns et al. >* randomized patients between
standard education and an educational intervention includ-
ing a group education session, combined with standard
education. They reported that patients in the intervention
group opted for home dialysis and self-care haemodialysis
significantly more often. Velasco et al.** reported that the
multicentre implementation of an education programme,
consisting of an education session at home and multiple
reflective sessions, resulted in a PD incidence of 48%, as
opposed to the national PD incidence of 15% in Spain. Of
interest, this was the only study of these three articles on
multistep pre-dialysis programmes that reported the inci-
dence rate of patients choosing conservative care. They
reported a rate of 5%, while the incidence was 21% in our
study. This underscores that our pre-dialysis programme
provides optimal informed decision-making on all KRT
programmes and conservative care.

To provide a practical workflow in pre-dialysis care,
based on the experience collected in this study, one could
adopt the following sequence of three-phase pre-dialysis
programme (Figure 4). In this scenario, the professional
knowledge of the nephrologist in assessing which patient
cannot perform home dialysis for medical reasons is com-
bined with the specific expertise of the social worker or
dialysis nurse in determining which patient can perform
home dialysis. We considered that a home visit was an
important addition to this programme to satisfactorily
assess the suitability of housing for home dialysis. But a
home visit might also help to inform and reassure the social
system surrounding the patient. In a study evaluating treat-
ment modality education at home, family members that
were present demonstrated improved understanding of dia-
lysis and experienced fewer concerns and fears.*>

A limitation of this study is that data were collected
during the implementation of a new structured pre-
dialysis programme in a single centre and that our study
analysed the elements of this programme retrospectively.
Therefore, we were unable to examine neither the influence
of different professionals on treatment decision nor the

(WY

Assessment of absolute contra-indications for home dialysis by the
nephrologist and communication of these contra-indications by the
nephrologist with the patient and other members of the
multidisciplinary team.

(8]

If home dialysis is possible, a social worker or dialysis nurse
performs a home visit assessing the possibility of home dialysis
based on the key questions. An advantage of a dialysis nurse
performing the eligibility assessment might be that a nurse also has
hands-on knowledge.

w

Education about possible treatment modalities by pre-dialysis
nurses regardless of treatment eligibility, with in-depth information
by specialized nurses for all possible treatments with special
attention for social support and housing conditions, followed by the
process of shared decision-making.

Figure 4. Proposed sequence in a structured pre-dialysis
programme.

added value of a home visit instead of office consultations,
whether verbal and non-verbal communication played a
role in the treatment decision and whether other related
factors correlating with home dialysis not measured in the
questionnaire affected the assessment of eligibility (resi-
dual confounding). The questionnaires used were not vali-
dated for construct validity or reliability. Also, we did not
investigate whether it makes a difference which healthcare
professional assesses the four key questions. However, as
some questions are best answered during a home visit, we
think that the home visit rather than the social worker
should play a central role in a pre-dialysis programme. A
home visit could not be performed in every patient; but as
the home visit was performed in 85% of patients, we
believe that our conclusion about this part of pre-dialysis
care is sufficiently well-founded.

Since certain questions involve a direct judgement by
the social worker and are thus dependent on his expertise, a
next step would be the validation of the key questions with
assessments by other health professionals including dialy-
sis nurses in external cohorts. Future studies might also
specifically evaluate the effect of age and frailty on the
treatment decision, as the number of elderly patients with
chronic kidney disease increases.

The strength of this study includes the long follow-up
period. Home dialysis was intentionally defined as a home
modality 180 days after the start of dialysis, to enable the
inclusion of late home dialysis starters. This definition is
likely a reflection of the long-term dialysis modality. At
180 days after dialysis initiation as compared to 90 days
after dialysis initiation, we were able to select two extra
home HD patients. In addition, another strength of this
study includes using clinimetrics to reduce a large number
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of questions to four key elements that can be easily
assessed during a pre-dialysis programme.

In conclusion, if there are no contraindications for home
dialysis and a patient prefers this treatment, then a selection
process including four key questions on suitable housing,
self-care, social support and patient capacity, if possible
addressed during a home visit, is an optimal way to assess
a patient’s eligibility for home dialysis. This strategy helps
to do justice to the wish of many patients to be treated, or in
fact treat themselves, with a dialysis modality at home.

Acknowledgements

We would like to thank the Dutch Medical Specialists Quality
Foundation (SKMS) and the Dutch Kidney Foundation for their
support. This study is part of the Dutch nOcturnal and hoME
dialysis Study To Improve Clinical Outcomes (DOMESTICO).

Declaration of conflicting interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: ECH is stockholder of Medworq B.V. The other authors
have no relevant conflicting interests to declare. The results pre-
sented in this article have not been published previously in whole
or part, except in abstract format.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship and/or publication of this article: The
conduct of the analyses was supported by funding from the Dutch
Medical Specialists Quality Foundation (SKMS) and the Dutch
Kidney Foundation.

ORCID iDs

Anna A Bonenkamp
Tom D Y Reijnders
Anita van Eck van der Sluijs
9119-7985

https://orcid.org/0000-0002-6877-522X
https://orcid.org/0000-0002-1764-0114
https://orcid.org/0000-0001-

Supplemental material

Supplemental material for this article is available online.

References

1. Dahlerus C, Quinn M, Messersmith E, et al. Patient perspectives
on the choice of dialysis modality: results from the empowering
patients on choices for renal replacement therapy (EPOCH-
RRT) study. Am J Kidney Dis 2016; 68(6): 901-910.

2. van de Luijtgaarden MW, Jager KJ, Segelmark M, et al.
Trends in dialysis modality choice and related patient sur-
vival in the ERA-EDTA registry over a 20-year period.
Nephrol Dial Transplant 2016; 31(1): 120-128.

3. Walker RC, Hanson CS, Palmer SC, et al. Patient and care-
giver perspectives on home hemodialysis: a systematic
review. Am J Kidney Dis 2015; 65(3): 451-463.

4. Shukla AM, Easom A, Singh M, et al. Effects of a compre-
hensive predialysis education program on the home dialysis
therapies: a retrospective cohort study. Perit Dial Int 2017;
37(5): 542-547.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

. Saran R, Robinson B, Abbott KC, et al. US renal data system

2019 annual data report: epidemiology of kidney disease in the
united states. Am J Kidney Dis 2020; 75(1 Suppl 1): A6-A7.

. Kramer APM, Noordzij M, Stel VA, et al. The European

Renal Association — European Dialysis and transplant asso-
ciation (ERA-EDTA) registry annual report 2016: a sum-
mary. Clin Kidney J 2019; 12: 702-720.

. Mendelssohn DC, Mujais SK, Soroka SD, et al. A prospective

evaluation of renal replacement therapy modality eligibility.
Nephrol Dial Transplant 2009; 24(2): 555-561.

. McLaughlin K, Manns B, Mortis G, et al. Why patients with

ESRD do not select self-care dialysis as a treatment option.
Am J Kidney Dis 2003; 41(2): 380-385.

. Mehrotra R, Marsh D, Vonesh E, et al. Patient education and

access of ESRD patients to renal replacement therapies beyond
in-center hemodialysis. Kidney Int 2005; 68(1): 378-390.
Smart NA, Dieberg G, Ladhani M, et al. Early referral to
specialist nephrology services for preventing the progression
to end-stage kidney disease. Cochrane Database Syst Rev
2014; 6(6): CD007333.

Walker RC, Howard K, Morton RL, et al. Patient and care-
giver values, beliefs and experiences when considering home
dialysis as a treatment option: a semi-structured interview
study. Nephrol Dial Transplant 2016; 31(1): 133—-141.

de Maar JS, de Groot MA, Luik PT, et al. GUIDE, a struc-
tured pre-dialysis programme that increases the use of home
dialysis. Clin Kidney J 2016; 9(6): 826-832.

Deyo RA, Cherkin DC and Ciol MA. Adapting a clinical
comorbidity index for use with ICD-9-CM administrative
databases. J Clin Epidemiol 1992; 45(6): 613-619.
Charlson ME, Pompei P, Ales KL, et al. A new method of
classifying prognostic comorbidity in longitduinal studies:
development and validation. J Chron Dis 1987;40(5): 373-383.
de Vet HCW, Terwee CB, Mokkink LB, et al. Measurement
in medicine: a practical guide. Cambridge: Cambridge Uni-
versity Press, 2011.

. Zhang AH, Bargman JM, Lok CE, et al. Dialysis modality

choices among chronic kidney disease patients: identifying
the gaps to support patients on home-based therapies. Int Urol
Nephrol 2010; 42(3): 759-764.

Morton RL, Tong A, Howard K, et al. The views of patients
and carers in treatment decision making for chronic kidney
disease: systematic review and thematic synthesis of qualita-
tive studies. BMJ 2010; 340: c112.

Frongillo M, Feibelmann S, Belkora J, et al. Is there shared
decision making when the provider makes a recommenda-
tion? Patient Educ Couns 2013; 90(1): 69-73.

Haggerty S, Roth S, Walsh D, et al. Guidelines for laparo-
scopic peritoneal dialysis access surgery. Surg Endosc 2014;
28(11): 3016-3045.

Eroglu E, Heimburger O and Lindholm B. Peritoneal dialysis
patient selection from a comorbidity perspective. Semin Dial.
Epub ahead of print 2020. DOI: 10.1111/sdi.12927.

Goto NA, van Loon IN, Morpey MI, et al. Geriatric assess-
ment in elderly patients with end-stage kidney disease.
Nephron 2019; 141(1): 41-48.


https://orcid.org/0000-0002-6877-522X
https://orcid.org/0000-0002-6877-522X
https://orcid.org/0000-0002-6877-522X
https://orcid.org/0000-0002-1764-0114
https://orcid.org/0000-0002-1764-0114
https://orcid.org/0000-0002-1764-0114
https://orcid.org/0000-0001-9119-7985
https://orcid.org/0000-0001-9119-7985
https://orcid.org/0000-0001-9119-7985
https://orcid.org/0000-0001-9119-7985

Peritoneal Dialysis International XX(X)

22.

23.

Oliver MJ, Quinn RR, Richardson EP, et al. Home care assis-
tance and the utilization of peritoneal dialysis. Kidney Int
2007; 71(7): 673-678.

Manns BJ, Taub K, Vanderstraeten C, et al. The impact of
education on chronic kidney disease patients’ plans to initiate
dialysis with self-care dialysis: a randomized trial. Kidney Int
2005; 68(4): 1777-1783.

24. Prieto-Velasco M, Quiros P, Remon C, et al. The concordance

25.

between patients’ renal replacement therapy choice and defini-
tive modality: is it autopia? PLoS One 2015; 10(10): e0138811.
Ismail SY, Luchtenburg AE, Timman R, et al. Home-based
family intervention increases knowledge, communication and
living donation rates: a randomized controlled trial. Am J
Transplant 2014; 14(8): 1862—1869.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


