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Abstract
Assisted PD (assPD) is an option of home dialysis treatment for dependent end-stage renal 
patients and worldwide applied in different countries since more than 40 years.  China and 
Germany shares similar trends in demographic development with a growing proportion of 
elderly referred to dialysis treatment.  So far number of patients treated by assPD is low in 
both countries. We analyze experiences in the implementation process, barriers, and benefits 
of ass PD in the aging population to provide a model for sustainable home dialysis treatment 
with PD in both countries. Differences and similarities of different factors (industrial, patient 
and facility based) which affect utilization of assPD  are discussed.  AssPD should be promoted 
in China and Germany to realize the benefits of home dialysis for the aging population by 
providing a structured model of implementation and quality assurance.

Introduction

Worldwide renal replacement therapy (RRT) is increasing in the last decades [1]. This 
development is significantly driven by raising awareness of chronic kidney disease (CKD), 
growing economic prosperity which make RRT affordable in many countries, and increase 
of life time in these populations [2]. Peritoneal dialysis (PD) compared to hemodialysis is a 
cost-effective treatment with similar or better outcome in many countries but utilization is 
different with increasing populations in China, Thailand, and US and a proportional decrease 
in Europe and Japan [3].
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Home-care assistance 
for dialysis treatment (as 
in PD) enables clients 
incapacitated in whole 
or part to live at home 
often with the effect of 
preventing, delaying or 
substituting long-term or 
acute care alternatives [4].  
Assisted PD (assPD) in this 
context means supporting 
people unable to perform 
their own PD, with trained 
staff (or formerly with 
family members) providing 
assistance with all or part 
of the dialysis procedure. 
Thus, assPD is an alternative 
to in-center hemodialysis which enables patients to stay at home, avoid inflexible dialysis 
schedules, and stressful transfers between home and renal facilities [5]. This is most 
relevant to the growing number of elder people with renal failure and additional co-morbid 
conditions who also need support in activities of daily life and in part specialized nursing 
care.  Patients preferred home dialysis over facility-based care when increasing nursing 
support is available and wellbeing and flexibility are expected [6].

China and Germany are sharing similiar trends in demography (Table 1). In China 
average life time has changed in 1960 to 2017 from medium age of 43.5 to 76.7 years with 
significant differences between rural and urban areas along with the economic level [7-10]. 
In Germany, average life expectancy in the same timeframe has raised from 69.2 to 81.1 
years [11]. In 2060, life expectancy will reach in Germany 88.8 years in women and 84.4 
in men [11] In China, life expectancy will reach 79 years in 2030 [8]. While age is the most 
relevant risk factor of CKD [12] a sharp increase of the need for RRT is expected.  Aging itself 
is heterogeneous ranging from fit to frail in the same age group. Differences in outcome of 
renal replacement therapy in the elderly may reflect this situation [13].

Public health care in China is changing from resources distributed primarily in hospitals 
to improving primary and ambulatory care, and general health status [14]. With focus on 
the growing elder population payments for chronic disease are increasing, reaching more 
than 50% of out-of-pocket costs particularly in rural areas [14]. This situation is completely 
different to the so-called Bismarck health care system in Germany which covers health care 
costs for chronic diseases, additional long-term services and supports if needed.  Allocation 
of human resources (physicians and nurses) is a principal problem [15] and is critical in 
both countries. In Germany, shortage of renal physicians and nurses for hospital and out-
patient care raises concerns to handle renal patients appropriately in the long-term.  Nursing 
shortage along with growing population and the need of advanced care is also a trend in 
China which demands improvement in nursing training and education [16]. These and other 
conditions may impair penetration and utilization of assPD as recently decribed for the 
German situation [3, 17, 18] (Table 2, Fig. 1).

Updated information on assPD is lacking. A first report of assPD in China was published 
2012 [19]. In Germany, a systematic review focusing on reimbursement and allocation was 
published recently [20].  The aim of this paper is to combine experiences from working 
nephrologists in China and Germany to promote assPD and overcome the obviously few 
utilization of this treatment modality.

Table 1. Population age and renal replacement therapy (RRT) by 
dialysis modality. See references 1)[11], 2)[47], 3)[45], 4)[17], 5)[46], 6)

[47], 7)[48]

1 

 

 

Demographic features China Germany 
Population (2017)   

Total (Mio) 1390.1 82.4 
Younger age (%) 5.95) (age >60-65) 11.01) (age> 60-69) 
Older age (%)  11.45) (age >65) 15.31) (age >70) 

Population changes (2060)   
Total (Mio) 1091.06) 76.52) 
Age > 65 (%) 38.26) 31.52) 

Prevalence of dialysis therapy    
Total (N per Mio population) 3757) 1.1473) 
Age in years (mean / median) male N/A 66,4 / 71,003) 
Age in years (mean /median) female N/A 67,03/72,003) 

Hemodialysis  85.8%7) 93,3 %3) 
Peritoneal dialysis  14.2%7) 5,95 %3) 

Medium age of pts starting RRT    
Hemodialysis (male/female) N/A 71,00 / 73,003 
Peritoneal dialysis (male/female) N/A 62,50/57,003 

Dialysis facilities (N) 51897) 7423) 
Facilities providing assisted home dialysis (N) 11007) 1464) 
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Models of implementing 
assisted PD into routine 
renal care

Implementation of assPD 
in renal care needs a multi-
disciplinary team approach 
involving all members of 
the renal team, the patient 
itself, his/her family, and 
community care-givers 
(Fig. 2). With regard to the 
experiences of the “Network 
of Assisted Dialysis” created 
since 2016 [20] and working 
in the region of Berlin 
(Germany) which give 
support to  an  increasing 
number of facilities from 
outside,  a multiple step 
procedure was created to 
insure timely application of 
assPD, i.e.:

1. Initiation
Suitable individuals with stage 4 or 5 chronic kidney disease were involved in the option 

of home dialysis, preferentially PD, by the renal team describing the different forms of renal 
replacement therapy including the strategy of conservative management if appropriate in 
patients with highly co-morbid conditions.  Crash-landers in hospitals are explained by renal 
physicians if long-term renal placement therapy seems mandatory.

Fig. 1. Factors which may influence penetration of assisted home 
dialysis [adapted from 3].

Factors which may influence penetration of Assisted Home Dialysis 

Industrial/environmental factors 
•Availability of  technical devives 
suitable for home dialysis treatment 
•Local infrastructure for treatment 
safety (water quality, electrical power, 
hygiene conditions) 
• Transport service 

Patient factors 
•Willing to partizipate in decision 
making for home dialysis treatment 
•Acceptance of treatment support 
by professional caregivers 
• Financial status 
•Cultural and traditional attitudes 

Health-care system factors 
•Overall health-care coverage 
• financial incentives 
•Reimbursement for medical 
professionals and caregivers 
•Home dialysis first favoured policy 
•Structure of caregiving for impaired / 
disabled indivuals 

Facility factors 
•Clinician bias and attitudes toward 
home dialysis treatment options 
•Experience of the renal team 
•Motivation to start new treatment 
options 
•Training processes 
• Continuous quality improvement 
process 

Patients recruitement and rentention 

Table 2. Factors which influence utilization of assisted peritoneal dialysis

2 

 

 

 

Factors China Germany 
Industrial supplies   

PD Cycler  available  available 
Electrical power available available 
Water quality high high 
Modern PD solutions treatment standard  treatment standard  

Facility aspects   
Bias / attitudes Mostly unbiased Mostly unbiased according home treatment 
Prevalence / Experiences Vary widely among regions  Varying 
Nurse Training Once a year On demand 
Quality assurance Legally regulated and demanded Legally regulated and demanded 

Health-care system   
Payment $14,380 every year $46,000-63,250 
Reimbursement 70% by National Social Medical Insurance Completely by medical insurance 
Availability of medical professionals Restricted, shortness of medical staff Restricted, shortness of medical staff 

Patient factors   
Decision making Follow himself or family members’ advices Highly appreciated, empowered by legal 

advices 
Acceptance of professional care Accepted Very well accepted 

Cultural attitudes Mostly focused on family traditions 
Highly variable, less related to family 

traditions, mostly focused on independence 
and self-determination 
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2. Coordination
A central coordinator 

provides assistance to renal 
facilities and hospital units 
to find local care-givers 
who are able and willing to 
assist the individual patient 
at home.  Before assPD can 
be established, designed 
locally based care-givers 
consistent in certified non-
renal nurses have to apply 
for re-imbursement of assPD 
care in each individual case. 
Reimbursement by health 
care insurances includes 
fees for assPD as well as 
payments for additional 
needed care to establish 
adequate support of activities of daily living and specified nursing care (i.e. medication 
support, blood testing, hypertension control etc.).

3. Determination of treatment and responsibilities
Individual renal physicians from local facilities are responsible for determination 

of treatment mode (CAPD or APD), treatment parameters (dialysis solutions, dwell time, 
fluid exchanges), and dialysis quality along with quality assurance and management of 
complications. PD assistance by nursing staff includes preparation of cyclers and fluid 
bags, connection and disconnection, exit-site care, and routinely weight and blood pressure 
control. These procedures can be taken in full or in part according to the patient´s conditions 
and availability of different assisting persons.

4. Training of professional care-givers
Because of shortness of qualified renal staff which exclusively serves in renal facilities 

education and training in non-renal certified nursing staff is obligatory. A 16-hour curriculum 
including blended-learning, educational sessions, and bed-side teaching was designed to 
receive a qualification as “Certified Assistant of Peritoneal Dialysis”. Re-certification after 
one year is mandatory to maintain qualification. Standardized training and materials are 
prepared by qualified nurses and physicians to insure equality of teaching process and 
quality. Bed-side teaching is provided by the local renal facility to which the individual 
patient is affiliated. Thus, specific measurements of patient´s management and emergency 
procedures according to the individual center practice are trained.

China has implemented assPD in 2012 [20]. In a so far singular report assistance was 
provided by family members or by a home assistant compensated by the employer. Training 
was performed in the dialysis clinic and lasted 3-5 days or 5-7 sessions (1-2 hours per session) 
including bag exchange procedures, exit-site care, dietary restrictions, and management of 
non-infection catheter problems.

In China, assPD is in the early stages of development and mainly completed by family 
members, due to restrictions on the sources of reimbursement for medical insurance [21]. 
There is a special model called mutual aid mode, the assistance was provided by young PD 
patients, who experience strict training, examination and regular assessment [22]. Thus, the 
elderly paid to the young PD patients to get assistance. Medical staff manage patients by 
telephone or home visits every month. The social function grade of young PD patients is 
level 3 or 4 [23]. At level 3, PD patients, during working age but do not have a job, be able to 

Fig. 2. Flow-chart – Implementation of assisted peritoneal dialysis.

Flow-chart - Implementation of Assisted Peritoneal Dialysis (AssPD) 

Referral Allocation Home care 

Hospital 
- renal units 
- Intensive care units 

Out-patient renal facilities 

Primary care centers 

CKD patient 
stage 4-5 

Local 
Coordinator 

Home care services 
-Nursing staff 
-Qualified helpers 
-(family / partners) 
-Medical services 
(ADL care,  devices, 
transport, rehabilitation) 

Education/Training 
center 

Local renal facility AssPD patient 
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self-care and undertake at least one social participation activity. At level 4, PD patients are 
full-time or part-time employees, who can take care of themselves and undertake at least 
one social participation activity. Young PD patients must pass PD training assessment in 
hospital with the full score every 3 months [19, 24]. They can work in a hospital to help the 
hospitalized elder PD patients, visit patients who require assPD at their homes at regular 
intervals.

Shared-decision making and quality assurance processing are key items for high-
quality care which enables patients to benefit from advantages of assPD and home-based 
care.  Benefits are not only restricted to the advantages of PD itself, but also comprise an 
integrating care process, including support in ADL, treatment to improve health conditions 
(i.e. rehabilitation by exercising and occupational therapy), and medical therapy. Home care 
treatment options of assPD can be established in different settings: support in family home 
as well as in senior or nursing homes. The increasing need of nursing home care for the 
elderly in the changing process of traditional family values and capability of family members 
to support impaired family members emphasizes the meaning of new options in daily renal 
care. Thus, assPD today is a meaningful option in renal replacement therapy which meets 
demands derived from social demographics and the change of individual preferences in the 
aging population in both countries.

Barriers to realize assisted PD

Beliefs and attitudes of the physicians and staff significantly influence the implementation 
of home dialysis [17, 25]. Although home dialysis is believed to be superior to conventional 
hemodialysis worldwide numbers are low. While PD is no longer qualified as second class 
treatment and improvements have made to overcome therapy related complications [26] 
trends in the utilization of PD worldwide are inconsistent [3]. PD population in China 
is increasingly growing since more than one decade [3]. But trends in Europe elucidate a 
turndown or stagnation in PD numbers.  Since many years assPD is provided in different 
countries as France, Denmark, Brazil, Canada, South America, and China [27].  Although in 
Germany awareness of this treatment option is high number of referred patients to date 
are low [17]. Most of the barriers to implement assPD derive from nurse and financial 
shortcomings as well as lack of team motivation, funding, and reimbursement [17, 25].

To overcome barriers – from the view of patients and physicians – a non-biased 
information policy is needed and should be timely realized in the course of CKD [27-29]. 
Structured educational programmes are advised and resulted in increasing use of home 
dialysis [29, 30]. Financial disadvantages in patients by spending higher rates of out-of-
pocket costs may be a considerable problem in countries with restricted health care funding. 
Finally, cultural aspects as the changing value of traditional family support for impaired 
family members may influence treatment modality decisions.

In China, the cultural tradition encourages family members to help impaired family 
members. Family support shows independent benefits for outcomes in chronic conditions 
and decreasing the cost burden [19]. But now great changes have taken place and the 
number of empty-nest elderly, who do not live with their children or do not have children, is 
on the rise, particularly in some rural areas. This occurrence is closely related to economic 
prosperity and one-child policy. With the accelerated process of urbanization and the flow 
of rural surplus labor to big cities, some farmers have established their careers in big cities 
and become urban dwellers, while their parents are left behind in rural homes [31, 32]. And 
the one-child policy makes many families’ structured as 4-2-1 as the first generation of only 
children has reached their marrying age. A young married couple has to take care of two sets 
of parents without help from siblings [31]. For such PD empty-nest elderly, implement assPD 
by trained home-care nurses seem is an attractive option. However, in China awareness of 
assPD treatment option is not widely accepted and there are not enough trained home-care 
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nurses [33, 34]. Furthermore, in some rural areas, empty-nest families are less able to afford 
the cost of professional nursing staff if lack of reimbursement schemes and government 
policy [35]. In addition, increasing longevity and ageing populations mean demand for 
trained professional care-givers is likely to rise sharply. Professional nursing shortage and 
inadequate infrastructure in nursing home make it hard to meet demand [36].

Financial aspects

Type and intensity of assistance remain the most important factors influencing total 
costs of assPD. Reimbursement for similar services varies widely in European countries 
[37]. AssPD in frail Dutch patients has been defined as cost-effective alternative to standard 
hemodialysis care [38].  In Germany, cost-calculations of assPD are suggested to save almost 
$ 15, 000 yearly per patient mainly by avoiding costly transport services to renal facilities 
[17]. But, cost-effectiveness of assPD compared to in-center (hemo-) dialysis is finally 
undefined and biased by different mode of calculations and costs included [review by 27].  
Nevertheless, in the lack of economical implications level of treatment satisfaction may 
favour patients´ preferences in assPD modality choice [39].

Options, advantages and future of assisted PD

AssPD is proven to be a feasible option for – mostly elderly – dependent patients. Data 
from more than 40 years experiences in France [review by 26] and long-term single center 
results indicated that survival of patients and  technical survival in assPD  is similar to non-
assisted PD patients [18, 40].

Hospitalization rates in assPD compared to non-helped PD depends on co-morbidity 
conditions. The proportion of non-dialysis related reasons of hospitalization are higher than 
PD related causes (peritonitis, exit-site infection) [40].  Method specific complications seems 
to be similar in assPD and non-assisted PD [27, 40]. Switch to hemodialysis in assPD is lower 
than in self-care PD [40].  Nurse-assisted PD compared to family-assisted PD is associated 
with a lower rate of peritoneal infection [27].

Quality of life, physical functioning, and treatment satisfaction are key values of RRT in 
the elderly. Quality of life and physical function in older patients on assPD are equal compared 
to similar hemodialysis patients, but treatment satisfaction in assPD is higher [39]. This is 
supported by quality of life assessment in older patients where PD patients experienced less 
illness and treatment intrusion compared to those on hemodialysis [41].

Finally, the experience of patients and care-givers significantly influence outcomes in 
assistant treatment modalities. The experience of other patients is important in treatment 
choice and considering home dialysis as a treatment option [42, 43]. From these aspects 
timely offering of treatment options (including conservative care), structured pre-dialysis 
education, and reassurance from peers is essential for improving utilization of home dialysis. 
Furthermore, professional assistance in assPD by qualified nursing staff, as preferred in 
Germany and is realized for many decades in France, overcome hazardous family interaction 
and loose of sustaining relationship in families where family members need sustainable care.  
Professional nursing staff assistance and sufficient reimbursement beyond using family 
resources to establish long-term assistance in PD, is an appropriate approach to overcome 
socio-demographic limitations of single-child families, divorced relationships, moving from 
parents’ home, and need of flexibility in job careers.
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Summary and 
conclusion

Home dialysis 
is more than a 
treatment: it is 
a system where 
medical treatment 
is matched to 
patients´ needs, 
family background, 
cultural demands, 
and requirements 
of the health care 
system. AssPD is 
a feasible – but so 
far underused - 
treatment option 
of RRT in countries 
with a growing 
elderly population. In both countries, China and Germany, in-center dialysis is dominated the 
spectrum of RRT.  AssPD is not inferior to self-care PD in several outcomes.  AssPD provides 
an unique option to combine lower treatment costs of PD with the needs of home services – 
medical and non-medical – in the dependent dialysis population in which home treatment is 
primarily not suggested, neither by patients, their families nor by renal physicians. This focus 
requires a change from current dialysis treatment of facility based to home based treatment. 
A timely pre-dialysis education, implementation of a structured model for care, education 
and training of helping staff, and constantly monitoring of quality parameters is necessary. 
To overcome barriers of assPD utilization motivation of renal professionals is mandatory. 
Reimbursement of professional assistance including training and education remains a 
problem which has to be solved in both countries. Finally, activities of the implementation of 
assPD is part of a concept of a “caring community” which shares responsibility of social care 
with professional and semi-professional caregivers in a local community network (Fig. 3).
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