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Abstract
Background: Although the number of patients with end-stage kidney disease is
growing, the number of patients who perform dialysis at home has decreased during
the past two decades. The aim of this study was to explore time trends in the use of
home dialysis in the Netherlands.
Methods: Dialysis episodes of patients who started dialysis treatment were studied
using Dutch registry data (RENINE). The uptake of home dialysis between 1997
through 2016 was evaluated in time periods of 5 years. Home dialysis was defined
as start with peritoneal dialysis or home haemodialysis, or transfer to either within
2 years of dialysis initiation. All analyses were stratified for age categories. Mixed
model logistic regression analysis was used to adjust for clustering at patient level.
Results: A total of 33 340 dialysis episodes in 31 569 patients were evaluated. Mean
age at dialysis initiation increased from 62.5 ± 14.0 to 65.5 ± 14.5 years in in-centre
haemodialysis patients, whereas it increased from 51.9 ± 15.1 to 62.5 ± 14.6 years in
home dialysis patients. In patients <65 years, the uptake of home dialysis was significantly lower during each 5-year period compared with the previous period, whereas
kidney transplantation occurred more often. In patients ≥65 years, the incidence of
home dialysis remained constant, whereas mortality decreased.
Conclusions: In patients <65 years, the overall use of home dialysis declined consistently over the past 20 years. The age of home dialysis patients increased more
rapidly than that of in-centre dialysis patients. These developments have a significant
impact on the organization of home dialysis.
KEYWORDS

ageing, end-stage kidney disease, home dialysis, home haemodialysis, peritoneal dialysis, trends
over time
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IN TRO D U C T ION

Globally, the number of patients with chronic kidney disease
(CKD) and end-stage kidney disease (ESKD) is continuing
to rise.1,2 This growth in the prevalence of patients who need
kidney replacement therapy (kidney transplantation or dialysis) causes a major economic and logistical burden to the
healthcare system.1,2 The majority of patients is treated with
in-centre haemodialysis (CHD), while the use of dialysis at
home is low.3 But home dialysis offers more flexibility and
independence, which could improve quality of life.4,5 In addition, home dialysis might be more cost-effective than CHD.6
Another important development is global ageing, also
resulting in the ageing of the dialysis population. A further
contribution to this is that older patients are not often eligible for kidney transplantation. The ageing of the dialysis
population might be a reason for the low use of home dialysis modalities.7 In the past, home dialysis generally was
performed by young, employed patients. However, nowadays
young patients are frequently transplanted with kidneys from
living donors.8
Consequently, in order to increase the use of home dialysis, it would be helpful to gain better understanding of the
impact of age on the home dialysis use, for example to reduce
the economic burden of a growing patient population. The
aim of this study was to explore time trends in the use of
home dialysis in the Netherlands. This country had a pronounced decline in home dialysis patients during the last two
decades, and it consistently ranks among the countries with
the highest rates of kidney transplantations worldwide.3,9,10
Therefore, we studied the uptake of home dialysis between
1997 and 2016 in patients commencing dialysis treatment,
stratified for age categories.
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METHODS
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Study design

Anonymized registry data from the Dutch Renal Registry
(RENINE) were used for this multicentre cohort study.
RENINE collects treatment data of dialysis patients in all
Dutch dialysis units; >95% of all Dutch dialysis patients are
registered in RENINE.11 Kidney replacement therapies are
registered as CHD, peritoneal dialysis (PD), home haemodialysis (HD) or kidney transplantation. Modality and centre
transfers are updated regularly. For this analysis, age at start
of dialysis treatment, sex, dates of modality transfers, information on recovery of kidney function, kidney transplantation and death were provided. All patients provided informed
consent for registration of the data and usage of data for conducting scientific research. Reporting of the study conforms
to broad EQUATOR guidelines.12,13
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Study population

Dialysis episodes of patients who started maintenance dialysis treatment between 1-1-1997 through 31-12-2016 in the
Netherlands were included, including dialysis episodes of
patients who previously underwent kidney transplantation.
Each dialysis episode was followed for 2 years, and the last
day of follow-up was 31-12-2018. A patient may have had
multiple dialysis episodes during the study period and may
thus be included more than once. Dialysis episodes instead of
individual patients were chosen because we considered that
a dialysis modality choice is made in each new dialysis episode, including episodes of patients with a dialysis history.
Dialysis episodes shorter than 90 days were excluded. In addition, dialysis episodes of patients <20 years of age were
excluded, since paediatric care is different from adult patient
policy and this patient population is small.
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Study outcomes

Primary outcome was start of home dialysis, that is PD and
home HD. Both home dialysis at the beginning of the dialysis
episode and a transfer to PD or home HD within 2 years of
dialysis initiation were included. Subsequent switches after
the start of home dialysis were ignored. A complete list of
registry codes used to define study outcomes is provided in
Appendix S1.
A relatively long transfer period of 2 years was chosen
to also include home HD patients; in this registry study, the
median time to HHD was 16 months [IQR 9-28] while the
median time of transfer to PD was 4 months [IQR 2-12]. As
in literature a shorter transfer period is more common 14, start
of home dialysis within 12 months of dialysis initiation was
also evaluated as a sensitivity analysis.
As secondary outcome, start of PD and start of home HD
were analysed separately.

2.4
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Statistical analysis

The age of incident patients was reported as mean with standard deviation (SD) and sex of incident patients as proportions.
Logistic regression was used to assess the uptake of home
dialysis between 1997 through 2016. Calendar time at dialysis initiation was equally divided into 5-year periods: 1997-
2001, 2002-2006, 2007-2011 and 2012-2016. The period
2002 to 2006 was set as reference category. During this period, the incidence of CHD in the Netherlands peaked after
opening of standalone dialysis centres following a governmental decision to allow dialysis treatment in satellite and
independent centres.15,16 Follow-up time for each episode
was maximum 2 years and censoring occurred at recovery
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of kidney function, kidney transplantation or death (for corresponding codes, see Appendix S1). A logistic mixed model
analysis was performed to adjust for clustering of dialysis episodes at a patient level. This model was additionally adjusted
for sex, dialysis vintage and transplantation history. Due to
the interaction of age with the different time periods, analyses
were stratified for the following age categories: 20-44 years,
45-64 years, 65-74 years or ≥75 years.17
A competing risk model was used to estimate the cumulative incidence function (CIF) for start of home dialysis
in incident patients with recovery of kidney function, kidney transplantations and all-cause mortality as competing
events.18 The 2-year cumulative incidence is the proportion
of the study population, that is incident dialysis patients, who
develop the outcome of interest during this time before the
occurrence of a competing event. Subsequently, CIFs were
estimated for kidney transplantations and all-cause mortality. In these analyses, the other three outcomes were treated
as competing events. The three curves were plotted simultaneously. The curve for all-cause mortality was plotted as 1
minus CIF.
To further explore the robustness of results, three sensitivity analyses were conducted as follows: (i) home dialysis
was defined as start with home dialysis, or transfer to home
dialysis within the first year after start dialysis—instead of
within 2 years; (ii) only the first dialysis episode of patients
was analysed, analysing patients instead of dialysis episodes
and using logistic regression instead of mixed model logistic
regression analysis; and (iii) only episodes of patients who
were still treated with dialysis after 2 years were analysed.
All incident dialysis episodes followed by recovery of kidney
function (n = 771), kidney transplant (n = 4118) or death
(n = 7786) within 2 years were excluded, irrespective of dialysis treatment modality.
Overall, a P-value of <.05 was considered statistically significant. All analyses were performed using SPSS Statistics
25 (IBM) or STATA 14.

3
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R E S U LTS

A total of 33 340 chronic dialysis episodes between 1997 and
2016 fulfilled our inclusion criteria; these episodes belonged
to 31 569 adult patients (Figure 1). Table 1 shows the characteristics of dialysis episodes and incident patients included
in the study. Both the total number of dialysis episodes as
the total number of incident patients increased from 1997 to
2016, whereas the total number of home dialysis episodes
decreased (from 3037 to 2390). The total number of home
HD was low, yet increased (from 67 to 253). The increase
in the total number of incident patients was attributable to
the increase in elderly patients: the number of patients aged
≥65 years increased from 2921 to 4889, whereas the number
of patients aged 20-44 years decreased from 1133 to 747.

|
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F I G U R E 1 Flow chart of the study. *Main analysis. **Second
sensitivity analysis

In Figure 2, the mean age in years at the start of a dialysis episode between 1997 and 2016 is shown. The age
of home dialysis patients increased from 51.9 ± 15.1 to
62.5 ± 14.6 years during this period, while the age of CHD
patients increased from 62.5 ± 14.0 to 65.5 ± 14.5 years.

3.1

|

Time trends in uptake of home dialysis

Table 2 shows the results of the logistic regression assessing
the uptake of home dialysis in each time period for the four
age categories, using 2002-2006 as the reference period since
governmental policies introduced around this period incentivized the growth of dialysis centres.15,16 Table 2A shows the
uptake of home dialysis within 2 years of dialysis initiation,
and Table 2B shows the start of home dialysis within 1 year
of dialysis initiation. During 1997-2001, for all age categories
the uptake of home dialysis was significantly higher compared with the reference period (adjusted odds ratios (OR)
ranging from 1.30 to 2.17; Table 2A). In the youngest two
age categories, that is dialysis episodes of patients <65 years,
the uptake of home dialysis was significantly lower in time
periods 2007-2011 and 2012-2016 than for the period 2002-
2006 (adjusted ORs ranging from 0.36 to 0.63). Each time
period of 5 years was associated with a significantly lower
uptake of home dialysis compared with the previous period in
these age categories. In the 65-to 74-year category, adjusted
ORs in the time periods 2007-2011 and 2012-2016 were not
significantly different from the reference period. In patients
aged ≥75 years, the two most recent time periods were associated with a higher uptake of home dialysis (adjusted ORs
1.21 and 1.52 resp.) compared with the reference period. As
findings were similar for the analyses with, respectively, a
2-year transfer period and a 1-year transfer period, all further
analyses were performed with a transfer period of 2 years to
allow for the longer transfer time of home HD.

3.2 | Time trends in uptake of PD or
home HD
The uptake of PD was quite similar to the overall uptake
of home dialysis (Table 3). However in the 65-to 74-year
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TABLE 1
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Characteristics of dialysis episodes and incident patients of the study population, by time period
1997-2001

2002-2006

2007-2011

2012-2016

7230

8107

9004

8999

Total number of home dialysis episodes

3037

2668

2535

2390

Total number of PD episodesa

2980

2580

2412

2155

67

98

131

253

6496

7329

8047

8020

Dialysis episodes
Total number of dialysis episodes
a

a,b

Total number of home HD episodes
Incident patients
Total number of incident patients
Aged 20-44 y

1133

1025

863

747

Aged 45-64 y

2442

2480

2536

2384

Aged 65-74 y

1881

2132

2236

2439

1040

1692

2412

2450

Mean age at start dialysis (y ± SD)

Aged ≥75 y

59.6 ± 15.0

62.5 ± 14.8

64.9 ± 14.5

65.6 ± 14.1

Male (%)

3909 (60)

4487 (61)

5002 (62)

5009 (62)

a

Within 2 y of dialysis initiation.

b

46 home haemodialysis episodes were preceded by PD treatment.

F I G U R E 2 Mean age at start of a dialysis episode between 1997
and 2016. Mean age with confidence intervals. Each dot represents a
year from 1997 to 2016

category, the last time period was associated with a borderline significant lower uptake of PD (adjusted OR 0.89, 95%
CI 0.78-1.01).
After correction for sex, age, dialysis vintage and transplantation history, the home HD use increased for each time
period (Table S1). The last time period had an adjusted OR
of 3.57 (2.59-4.92). As the number of home HD episodes was
too low, no stratification for age categories was performed.

3.3 | Time trends in the incidence of
home dialysis
Figure 3 shows the results of a competing risk approach modelling the cumulative incidences for start of home dialysis

and those for kidney transplantation and death following
CHD within 2 years after dialysis initiation, categorized by
time period and age group. Figure 3A shows that the 2-year
incidence of home dialysis for patients aged 20-44 years
decreased in subsequent time periods from 58% to 34%.
Figure 3B shows that the 2-year incidence for patients aged
45-64 years also decreased from 45% to 29%. In patients aged
65-74 years, the 2-year incidence of home dialysis was 29%
in time period 1997-2001 and remained 24% during the other
time periods (Figure 3C). In patients aged ≥75 years, the 2-
year incidence of home dialysis was low: 17% in the first
period, 14% in the second period, 16% in the third period and
19% in the last time period (Figure 3D).
In the youngest age groups, the 2-year incidence of kidney
transplantation while on CHD increased considerably, from
7% to 30% in patients aged 20-44 years and from 5% to 16%
in patients aged 45-64 years. In patients aged 65-74 years,
the incidence of kidney transplantation was 8% during the
last time period, and in patients aged >75 years, this incidence was almost nihil. In the time period 1997-2001, the 2-
year incidence of home dialysis and kidney transplantations
combined was 65% for patients aged 20-44 years, which was
comparable with the combined incidence in the time period
2012-2016 in this age category. In patients aged 45-64 years,
the combined 2-year incidence was 50% in 1997-2001 and
45% in 2012-2016. In patients aged 65-74 years, the 2-year
incidences were 30% and 32% respectively.
The 2-year incidence of mortality on CHD decreased
over the time periods for all age categories (Figure 3A-D).
This phenomenon was most pronounced in older patients:
the incidence of mortality decreased from 27% to 16% in
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T A B L E 2 Uptake of home dialysis in 2 y of dialysis initiation (A) and in the first year of dialysis initiation (B; n = 33 340), by time period
and age category
Time period
A
Age 20-44

Unadjusted
Adjusted

Age 45-64

b

Unadjusted
Adjusted

Age 65-74
Age above 75

b

1997-2001 OR
(95% CI)

2002-2006 a

2007-2011 OR
(95% CI)

2012-2016 OR
(95% CI)

2.24 (1.70-2.94)

1.0

0.52 (0.40-0.69)

0.34 (0.25-0.46)

2.17 (1.66-2.84)

1.0

0.54 (0.42-0.72)

0.36 (0.27-0.49)

1.61 (1.35-1.92)

1.0

0.62 (0.52-0.74)

0.44 (0.36-0.53)

1.60 (1.34-1.91)

1.0

0.63 (0.53-0.75)

0.43 (0.36-0.53)

Unadjusted

1.30 (1.14-1.49)

1.0

0.95 (0.84-1.09)

0.98 (0.86-1.11)

Adjustedb

1.30 (1.14-1.49)

1.0

0.95 (0.84-1.09)

0.98 (0.86-1.12)

Unadjusted

1.35 (1.10-1.66)

1.0

1.22 (1.03-1.45)

1.54 (1-1.81)

Adjustedb

1.35 (1.10-1.67)

1.0

1.21 (1.02-1.44)

1.52 (1.29-1.80)

1997-2001 OR
(95% CI)

2002-2006 a

2007-2011 OR
(95% CI)

2012-2016 OR
(95% CI)

2.44 (1.82-3.27)

1.0

0.49 (0.37-0.67)

0.32 (0.23-0.44)

Adjusted

2.35 (1.77-3.13)

1.0

0.53 (0.40-0.70)

0.35 (0.26-0.48)

Unadjusted

1.63 (1.37-1.95)

1.0

0.60 (0.50-0.71)

0.41 (0.34-0.50)

1.62 (1.35-1.95)

1.0

0.60 (0.50-0.72)

0.41 (0.34-0.51)

Time period
B
Age 20-44

Unadjusted
b

Age 45-64

Adjusted
Age 65-74
Age above 75

b

Unadjusted

1.28 (1.12-1.47)

1.0

0.94 (0.82-1.08)

0.93 (0.82-1.06)

Adjustedb

1.28 (1.12-1.47)

1.0

0.94 (0.83-1.07)

0.94 (0.82-1.07)

Unadjusted

1.37 (1.11-1.68)

1.0

1.21 (1.02-1.44)

1.50 (1.27-1.78)

Adjustedb

1.36 (1.11-1.68)

1.0

1.20 (1.01-1.43)

1.49 (1.25-1.76)

a

Time period 2002-2006 was regarded as reference period.
Adjusted for sex, dialysis vintage and transplantation history.

b

TABLE 3

Uptake of peritoneal dialysis within 2 y of dialysis initiation (n = 33 340), by time period and age category
Time period

Age 20-44 y

Unadjusted
Adjusted

Age 45-64 y
Age 65-74 y
Age above 75 y

b

Unadjusted

1997-2001 OR
(95% CI)

2002-2006a

2007-2011 OR
(95% CI)

2012-2016 OR
(95% CI)

2.41 (1.81-3.22)

1.0

0.46 (0.34-0.62)

0.26 (0.19-0.37)

2.33 (1.75-3.11)

1.0

0.49 (0.36-0.66)

0.28 (0.20-0.39)

1.68 (1.40-2.01)

1.0

0.60 (0.50-0.72)

0.38 (0.31-0.46)

Adjustedb

1.67 (1.39-2.00)

1.0

0.60 (0.50-0.72)

0.37 (0.30-0.46)

Unadjusted

1.31 (1.15-1.50)

1.0

0.93 (0.81-1.06)

0.88 (0.78-1.01)

Adjustedb

1.31 (1.15-1.50)

1.0

0.93 (0.82-1.07)

0.89 (0.78-1.01)

Unadjusted

1.36 (1.10-1.67)

1.0

1.22 (1.03-1.45)

1.40 (1.18-1.66)

Adjustedb

1.36 (1.10-1.67)

1.0

1.21 (1.02-1.44)

1.39 (1.17-1.64)

a

Time period 2002-2006 was regarded as reference period.

b

Adjusted for sex, dialysis vintage and transplantation history.

patients aged 65-74 years and from 38% to 27% in patients
aged ≥75 years. In addition, the proportion of patients that
stayed on CHD increased from 43% to 52% in patients aged
65-74 years and from 44% to 53% in patients aged ≥75 years.

3.4
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Sensitivity analyses

Table S2 shows the results of the sensitivity analysis of only
first dialysis episodes between 1997 and 2016. A total of
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<45 years, in patients starting between 1997 and 2001

<45 years, in patients starting between 2002 and 2006

<45 years, in patients starting between 2012 and 2016

<45 years, in patients starting between 2007 and 2011

100

100

100

100

80

80

80

80

60

60

60

60

40

40

40

40

20

20

20

20

0

0

0

%

(A)

  

0

1
Year

.5
Home
CHD

1.5

2

0

.5

Transplantation
Died

Home
CHD

n=1133

1.5

1
Year

2

0
0

.5

Transplantation
Died

1
Year
Home
CHD

1.5

0

2

.5

1.5

2

Transplantation
Died

n=747

n=863

n=1025

1
Year
Home
CHD

Transplantation
Died

(B) 10065 - 74 years, in patients starting between 1997 and 200110065 - 74 years, in patients starting between 2002 and 200610065 - 74 years, in patients starting between 2007 and 201110065 - 74 years, in patients starting between 2012 and 2016
80

80

80

60

60

60

40

40

40

40

20

20

20

20

0

0

0

%

80
60

0

.5

1
Year
Home
CHD

2

0

.5

Transplantation
Died

1
Year
Home
CHD

n=2442

1.5

2

0
0

.5

Transplantation
Died

1
Year
Home
CHD

1.5

2

0

.5

Transplantation
Died

1.5

2

Transplantation
Died

n=2384

n=2536

n=2480

1
Year
Home
CHD

45 - 64 years, in patients starting between 1997 and 2001 45 - 64 years, in patients starting between 2002 and 2006 45 - 64 years, in patients starting between 2007 and 2011 45 - 64 years, in patients starting between 2012 and 2016
100

100

100

100

80

80

80

80

60

60

60

60

40

40

40

40

20

20

20

20

%

(C)

1.5

0

0
0

.5

1
Year
Home
CHD

1.5

2

0
0

.5

Transplantation
Died

Home
CHD

n=1881

1.5

2

0
0

.5

Transplantation
Died

Home
CHD

1.5

2

0

.5

Transplantation
Died

1.5

2

Transplantation
Died

n=2439

≥75 years, in patients starting between 2007 and 2011

≥75 years, in patients starting between 2002 and 2006

1
Year
Home
CHD

n=2236

n=2132

≥75 years, in patients starting between 1997 and 2001

1
Year

≥75 years, in patients starting between 2012 and 2016

100

100

100

100

80

80

80

80

60

60

60

60

40

40

40

40

20

20

20

20

0

0

0

%

(D)

1
Year

0

.5

1
Year
Home
CHD

n=1040

1.5
Transplantation
Died

2

0

.5

1.5

1
Year
Home
CHD

2

0
0

.5

Transplantation
Died

1
Year
Home
CHD

1.5

2

Transplantation
Died

n=2412

n=1692

0

.5

1
Year
Home
CHD

1.5

2

Transplantation
Died

n=2450

F I G U R E 3 Cumulative 2-y incidences of home dialysis, kidney transplantation, CHD and death in incident patients. A, 20-44 y; B, 45-64 y;
C, 65-74 y; D, ≥75 y

29 892 patients were analysed. The uptake of home dialysis was still significantly lower in the last two time periods
for patients <65 years old, yet ORs tended to be higher if
compared to the original analysis. The OR for home dialysis
uptake in period 2012-2016 was 0.54 (95% CI 0.45-0.66) in
patients aged 20-44 years and 0.59 (95% CI 0.52-0.66) in patients aged 45-64 years. In the third sensitivity analysis, only
episodes of patients that were still on dialysis 2 years after
dialysis initiation were evaluated, excluding episodes that
ended with recovery of kidney function, kidney transplantation or death. A home dialysis episode was still defined according to the definition used in the original analysis, that is
start or transfer to home dialysis within 2 years of dialysis initiation. The results of this analysis were similar to the results
from the original analysis, except that in dialysis episodes of
patients ≥75 years of age the uptake of home dialysis during

the first time period was no longer significantly higher compared with the reference period (Table S3).

4
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DISCUSSION

In this large cohort of Dutch patients, the home dialysis use in
patients aged <65 years declined over the time periods from
1997 to 2016. In these younger patients, a considerable increase in the number of kidney transplants was seen. In contrast, the older population showed a constant home dialysis
use over time for the patients 65-74 years of age and a significant increase for the patients above 75 years of age. As a
result, the home dialysis population aged remarkably. In both
elderly age groups, kidney transplantation was negligible, but
a clear decrease in mortality was found in elderly patients

BONENKAMP et al.

starting dialysis. Most of the elderly patients remained on
CHD over time. The predominantly used home dialysis treatment in this cohort was PD. Although numbers are low, over
time the home HD use increased.
Multiple factors possibly influenced the changes in the uptake of home dialysis. In the first time period, 1997-2001, the
uptake of PD was quite high, in part explained by a shortage
of CHD facilities. After a change in legislation regarding initiating a dialysis centre by the Dutch government in 1999, this
capacity problem was resolved. Consequently, many new dialysis centres appeared and an increase in patients starting CHD
was observed in 2002.15,16 Apparently, such a policy change
can have a major influence on the choice of dialysis modality within a population, as has also been reported in North
America.19,20 In contrast, in Australia and China governmental
initiatives to promote home dialysis have resulted in a stabilization or even an increase in the prevalence of home dialysis
patients.14,21 In such large countries with extensive rural areas
and great distance to the nearest dialysis centre, home dialysis
may be a favoured treatment.21 Indeed, in China 20% of the
total dialysis population is treated with PD, while in Australia
25% is treated with home dialysis.21,22 The small country of
Hong Kong has even the highest percentage of home dialysis
throughout the world, as 76% of dialysis patients are treated
with PD, due to a three-decade PD-first policy adopted due
to its cost-effectiveness.23 Another country in which policy
changes had a marked effect is the USA. In 2018, this country
had a total of 12% of dialysis patients on a home-based therapy
compared with 9% prior to differences in reimbursement.24
Main reasons for changing the reimbursement were rising
healthcare costs and improving healthcare efficiency.21,25 In
Europe, the proportion varies from 7% in Greece to 30% in
Scandinavian countries such as Finland.3 In the latter, a home
first policy was adopted, partly due to a capacity problem but
more importantly to provide individualized dialysis treatment
which may be best achieved at home.26 Overall, practices in
these countries suggest that governmental policies to promote
home dialysis are important and can have a large impact on
uptake of home dialysis. In the present analysis, the initial decrease in home dialysis came to a halt in the time periods following 2002-2006 in the elderly patient groups, possibly due
to dedication and initiatives of both nephrologists and nurses
who stimulated home dialysis in these patients.
The average home dialysis patient aged significantly over
a period of 20 years. First, this can be explained by the ageing of the total dialysis population since more elderly patients started dialysis. Second, this can be explained by less
younger patients starting home dialysis, since these patients
are more often transplanted. This suggestion is supported by
the fact that the CHD population has aged less than the home
dialysis population and that we observed a clear increase in
kidney transplantations after CHD initiation in patients under
<75 years of age. This trend is in agreement with European
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data.27 One could claim that ‘the home dialysis patient of
20 years ago obtains a kidney transplant at present’. Indeed,
in the younger population the combined 2-year incidence of
transplantation and home dialysis remained more or less the
same over a period of 20 years.
In addition, a decrease in the 2-year incidence in mortality
on CHD was found from 1997 to 2016, most pronounced in
patients above 65 years of age. This is consistent with a recent study of the ERA-EDTA, contributing a 10-year reduction in mortality not solely to a better survival in the general
population, but also to improvements in dialysis care.28 As a
consequence of the decreased mortality rates, more elderly
patients are on long-term maintenance dialysis. The majority
of these patients is treated with CHD; the 2-year incidence of
home dialysis in most elderly patients (≥75 years) increased
only slightly from 17% to 19%. The low incidence of home
dialysis in the elderly patients might be explained by the notion that elderly patients are too frail to be treated with home
dialysis.7 However, the greater proportion of patients staying on CHD over time could also suggest that more elderly
patients would be able to start home dialysis if sufficiently
assisted. Nevertheless, the ageing of the dialysis population
will have implications for the organization of pre-dialysis
education and home dialysis, as older patients may require
additional support.
Over the past 15 years, several international initiatives were
introduced to promote home dialysis, especially in elderly
patients.29 These initiatives include training of community-
based home care workers to perform dialysis tasks at the patient's home, prolonging training time for the elderly patient
and updating educating programmes to enhance informed
decision-making.30-32 Although we observed a 50% higher
uptake of home dialysis in patients above 75 years of age, the
overall use in these elderly patients remained low: the proportion increased from 14% in the reference period, that is
2002-2006, to 19% in the most recent time period. It should
also be noted that the 2-year incidence for home dialysis was
17% in the time period prior to the governmental legislation.
Thus, the abovementioned initiatives possibly helped to revive home dialysis after the governmental decision. In other
countries, a higher proportion of elderly patients is treated
with home dialysis. Especially in Australia and New Zealand,
this proportion is quite high, 24% and 47%, respectively, suggesting that it is possible for many elderly patients to perform
home dialysis.33 Incorporating more initiatives to promote
home dialysis may allow more elderly patients to start home
dialysis in the future.
The growing number of, especially elderly, dialysis patients puts pressure on healthcare expenses worldwide, since
dialysis is an expensive treatment.1,2 Home dialysis might be
a mean of relieving this financial burden, since especially
continuous ambulatory PD is supposed to be more cost-
effective.6 Moreover, elderly patients may as well benefit
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from home dialysis: they might obtain better quality of life
and might be more satisfied with assisted PD than with
CHD.4,34 However, home dialysis in elderly patients emphasizes the need for adaptation in organization of home dialysis care, yet total expenses, including those for home care
workers, remains unknown. The results presented in this
study have implications for further research and underscore
the need of cost-effectiveness studies in elderly patients.
The results of our study remained robust in three different
sensitivity analyses, a strength of this study. Other strengths
of this study include its large sample size and the inclusion
of dialysis episodes of nearly all chronic dialysis patients in
the Netherlands over 20 years. This enabled us to explore in
detail the various shifts in kidney replacement therapy and in
competing events, that is kidney transplantation and mortality, over time. However, registry data are also a limitation to
this study. Not all potentially relevant confounders are registered in the registry; we were, for example, unable to explore
the effect of a pre-dialysis education programme.35 Other
patient-specific characteristics that are known to influence
dialysis modality choice, such as comorbidities and acute
start of dialysis, could also have changed the main results
since these demographic characteristics have supposedly
changed over time in the home dialysis population.14,30,36 We
evaluated shifts in kidney replacement therapy after dialysis
initiation; the effect of pre-emptive kidney transplants is not
evaluated in the present analysis.11 Furthermore, not necessarily a limitation but noteworthy nevertheless, we presented
the 2-year incidences of kidney transplantation and mortality
for incident patients initiating CHD, not the kidney transplantation and mortality incidences for patients that initiated
treatment with home dialysis.
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CO NC LU S ION S

From 1997 to 2016, the home dialysis use in patients aged
<65 years declined sharply. This decrease can in part be explained by an increase in kidney transplantations. In incident
patients above 65 years of age, the uptake of home dialysis
remained stable, possibly explained by initiatives to promote
home dialysis in the elderly. This study demonstrated that the
home dialysis population has aged considerably, which was
more pronounced than the ageing of the dialysis population
in general.
Within a growing population with ESKD, sufficient resources to facilitate home dialysis must be offered to support this older patient population in their dialysis modality
of choice.
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