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Abstract

An ageing population in the UK has seen an increased prevalence of chronic kidney disease (CKD), with a higher proportion of old,
frail people requiring kidney replacement therapy. This article aims to explore why peritoneal dialysis (PD) may be the optimal dialysis
modality for older people, considering factors such as frailty and cognitive impairment. PD offers considerable benefits over haemodial-
ysis, including improved quality of life, benefits to cognition and higher treatment satisfaction. Assisted PD supports the maintenance
of treatment for those with physical or cognitive impairments and helps to alleviate caregiver burden. Despite this, challenges such as
treatment burden and peritonitis should be thoroughly considered. Overall, PD aligns well with the priorities of older people, emphasising
quality of life and autonomy over survival. However, there needs to be improved funding and access to assisted PD programmes going
forward to ensure PD is a viable treatment option.
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1. Introduction
Over 11 million people in the UK are aged 65 years

and older, making up almost 19% of the total population [1].
As chronic kidney disease (CKD) becomes more common
with increasing age, its prevalence is increasing with higher
numbers of older people subsequently requiring kidney re-
placement therapy (KRT) [2]. There is also an increasingly
frail population [3]. Whilst clinically distinct from ageing,
frailty is common in those with CKD. Discussions about
KRT should therefore be tailored to consider the potential
challenges of ageing and frailty experienced by older peo-
ple.

KRT encompasses haemodialysis (HD), peritoneal
dialysis (PD) and kidney transplantation, although older
people are less likely to undergo transplantation due to is-
sues of both short- and long-term complications related to
age and/or frailty [4]. Many older patients subsequently
default to HD [2], which may not be the optimal dialysis
modality for the old, frail person. Alternatively, PD offers
a home-based therapy which may be more suitable, with
possible benefits as shown in Fig. 1. This review will ex-
plore the reasons why PD may be the best treatment for
frail, elderly individuals (Fig. 2), taking into account patient
characteristics that should form the basis of shared decision-
making.

2. Frailty
Frailty is defined as a state of increased vulnerabil-

ity alongside declining physiological function [5]. Its pres-
ence has an adverse effect on clinical outcomes for older
people with CKD [6] and higher rates of mortality in dialy-

sis patients [7]. Different models for frailty have been hy-
pothesised. One of the most widely used is the Fried frailty
phenotype which encompasses weight loss, fatigue, weak-
ness, poor mobility and low physical activity [8]. These
characteristics present a complex array of challenges and
increased symptom burden for those with end-stage kidney
disease (ESKD), including falls, cognitive impairment, hos-
pitalisation and premature death [9]. Integration of elderly
care physicians and use of the Comprehensive Geriatric As-
sessment has allowed for clearer identification and man-
agement of these frailty syndromes in the outpatient setting
[10].

There is an increasing prevalence of frailty in both
those with CKD and on dialysis; one study found that 82%
of older people with CKD stage 5 fitted the criteria for
frailty [11]. The impact of frailty was demonstrated in the
Frail and Elderly Person on Dialysis (FEPOD) study. They
showed that frailty was themain predictor in outcomesmea-
sured between groups of older people on assisted PD versus
HD, with higher treatment satisfaction in those on assisted
PD [12].

For those on HD, frailty can increase the risk of hospi-
talisation (odds ratio (OR), 2.47; 95% confidence interval
(CI), 1.52–4.03, p< 0.001), vascular access events (hazard
ratio (HR), 1.72; 95% CI, 1.50–1.97, p < 0.001), depres-
sion (OR, 4.31; 95% CI, 1.83–10.18, p = 0.001) and falls
(pooled incidence rate ratio, 2.42; 95% CI, 1.39–4.21, p =
0.002). Frailty further correlates with a worse quality of life
in HD patients (OR, 0.955; 95%CI, 0.925–0.987, p< 0.01)
[13]. People on HD additionally experience prolonged time
to recovery post-dialysis, which can be more marked in the
frail, elderly population [14].

https://www.imrpress.com/journal/BJHM
https://doi.org/10.31083/BJHM52080
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-4909-0177
https://orcid.org/0000-0002-4453-6486


Fig. 1. How PD may address problems encountered by elderly, frail people with CKD (Created with Canva, https://www.canva.
com, 2025). PD, peritoneal dialysis; HD, haemodialysis; CKD, chronic kidney disease.

Frailty also affects outcomes for people on PD [15],
but this is comparatively understudied in the elderly. Pos-
itive treatment characteristics of PD include daily delivery
of treatment with shorter recovery time, no requirement for
vascular access and fewer hospital visits. These factors may
help to mitigate the impact of frailty in older people, and
a thorough assessment of frailty should be central to all
decision-making on KRT.

3. Cognitive Impairment
Cognitive impairment (CI) is highly prevalent

amongst the old, frail population, and to a greater degree
in those with advanced CKD [16]. The implications of this
are significant. There are impacts on executive function
and attention [16], as well as increased mortality [17].
More widely, CI can lead directly to an increased incidence
of depression, which may in turn worsen cognition and
associated functioning [18]. Therefore, the presence of CI
should be assessed with onward referral to the memory
clinic if undiagnosed dementia is suspected.

CI is accelerated on HD via HD-induced circulatory
ischaemia, white matter insults and increased rates of cere-
brovascular accidents. One study demonstrated a reduction
in global cerebral blood flow of 10% during HD in a cohort

of 12 patients aged over 65 years (p = 0.03), suggesting that
it was this repeated insult which contributed to progressive
CI in those on HD [19]. Additional research explored the
longer-term consequences of HD by using magnetic reso-
nance imaging (MRI). The images demonstrated cerebral
atrophy (p< 0.05) and white matter changes (p = 0.02) over
a 12-month period in a cohort of 97 HD patients [20]. Fur-
ther, intradialytic hypotension (IDH) may be experienced
by old, frail people on HD, and can further contribute to CI
[21] as well as falls [22]. Repeated episodes of IDH were
shown to be directly correlated to loss of white matter (p =
0.003) and hippocampal volume (p = 0.001) on MRI imag-
ing in a cohort of 68 HD patients, even when these episodes
were asymptomatic [23].

The risk of stroke is also higher in HD patients. A
large cohort study of almost 21,000 patients found that
stroke rates began to increase up to 90 days before start-
ing HD and peaked within the first 30 days post-HD start (p
< 0.0001). At 12 months the stroke rate remained almost
double that compared to pre-HD rates [24]. Cerebrovas-
cular events are well documented to have adverse effects
on cognition over time, alongside consequences for mobil-
ity and independence. In addition, cardiovascular risk fac-
tors are highly prevalent amongst the HD population, with
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Fig. 2. Benefits of PD in the old, frail person (Created with Canva, https://www.canva.com, 2025).

ESKD considered an independent risk factor [25], further
contributing to stroke risk. Anaemia management in CKD
with erythropoiesis stimulating agents (ESA) may carry an
additional stroke risk which should be considered concur-
rently [26].

Conversely, PD has less of an impact on cognitive
health as it avoids large fluid shifts and IDH. A large ret-
rospective study of over 120,000 patients supported this by
demonstrating a lower incidence of dementia in a PD cohort
when compared with people on HD (PD vs HD: 3.9% (95%
CI [3.3%, 4.4%]) vs 7.3% (95% CI [7.1%, 7.4%])) [27]. A
subsequent direct comparison of cognitive function in 41
HD patients and 25 PD patients found that Montreal Cog-
nitive Assessment (MoCA) scores declined more rapidly in

the HD cohort over the two-year study period (coefficient =
–0.12; 95%CI, –0.233 to –0.007, p = 0.037). The study also
noted that cognition declined faster in those on any form of
dialysis (HD or PD) when compared to people with CKD
not on dialysis (coefficient = –0.03; 95% CI, –0.056 to –
0.004, p = 0.025) [28]. This could suggest that severe CI
may be seen as a relative contraindication to any form of
KRT.

However, CI in PD patients can lead to frequent hos-
pital admissions and increased peritonitis rates [29]. This
highlights the complex interplay of the frailty syndromes
and the challenges experienced by clinicians. CI should
not just be viewed as an eventuality of ageing. Multi-
disciplinary team (MDT) assessment of elderly patients
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with CI should evaluate the individual’s baseline cognition
and level of function in order to determine which dialysis
modality is best. Assessment by a geriatrician and/or re-
ferral to a memory clinic may also be sought. A preference
for PD, if there is pre-existing dementia, can be appropriate,
but it would likely be delivered via an assisted programme
to ensure optimal care.

4. Quality of Life and Patient Choice
Multiple studies have shown that there may be no sur-

vival advantage to any dialysis modality for frail, elderly
individuals [30–32], making survival a secondary consider-
ation in discussions of KRT. Instead, quality of life is more
likely to be prioritized [33] and can be influenced by frailty
and cognitive impairment as already discussed. What con-
tributes to a person’s quality of life should be explored to
determine the goals of the individual and their expectations
of treatment.

A recent study conducted a choice experiment which
found that older people aged >65 years had other prefer-
ences besides survival when deciding on options for KRT.
This included location and frequency of care, treatment bur-
den and preservation of capability [34]. 327 participants
made a trade-off between these factors when they were pre-
sented with surveys focused on KRT decision-making, with
only 55% being categorised as ‘survival prioritizers’. They
also noted that there was no prediction from sociodemo-
graphic data as to what individuals would prioritize. It
should further be acknowledged that the priorities of old,
frail people may not be the same as those perceived by their
treating team [35]. This reinforces the importance of thor-
ough discussion of options for KRT in the advanced kidney
care clinic, enabling the clinician to manage the person ac-
cording to their own values.

Quality of life was examined in the Broadening Op-
tions for Long-term Dialysis in the Elderly (BOLDE) study,
which compared cohorts of patients aged 65 years and over
on HD versus PD [36]. Despite no difference in quality of
life outcome measures, perception of illness intrusion (p =
0.006) and feelings of depression (p = 0.015) were less in
the group on PD. Whilst treatment burden can be signifi-
cant in home-based therapy, this study suggested that peo-
ple found treatment with PD less invasive.

Despite some older people prioritizing a reduction in
symptom burden in end-stage kidney disease (ESKD), it is
important to acknowledge that PD often does not result in
a total resolution of symptoms. Oedema can be improved;
however, fatigue can persist despite starting PD [37]. Lim-
itations of treatment should be clearly communicated.

PD can also be tailored to adapt to the specific needs
of the individual via an incremental regimen. This step-
wise approach to PD enables a gradual increase in their
prescription over time as dictated primarily by symptoms,
thus allowing for preservation of their residual kidney func-
tion [38]. This enables greater flexibility with the dialysis

prescription whereby dialysis days can be altered to accom-
modate hospital appointments and social events; things that
older people may prioritize more readily.

Further PD actively encourages people to be involved
in delivery of their own care through performing daily ex-
changes or attaching themselves to the overnight cycler ma-
chine used in automated peritoneal dialysis (APD). This
contributes to an increased sense of autonomy whilst re-
maining in a familiar home environment in close contact
with family and friends [39]. Older people on PD may also
act as carers for spouses or children, and so being at home
is integral for them to continue in their role. These lifestyle
advantages of PD can mean less frequent hospital visits and
an enhanced overall well-being for patients.

5. Assisted Peritoneal Dialysis
Ageing and frailty may present problems with cogni-

tion and dexterity, which may in turn impact a person’s abil-
ity to carry out their own PD. In such scenarios, assisted PD
is a valuable resource which can be utilised to enable ongo-
ing dialysis at home. Assisted PD can include help from
registered nurses, healthcare assistants and dialysis techni-
cians as well as trained carers. People may initially per-
form independent continuous ambulatory peritoneal dial-
ysis (CAPD) or APD before gaining assistance, or com-
mence directly onto assisted PD. A switch from indepen-
dent PD to assisted PD is often due to intercurrent events
or a change in social circumstances, and can be preferable
compared to transferring to HD. This flexibility makes PD
a viable option for many old, frail people; some of whom
may have foregone dialysis altogether had this option not
been available. It may also be used as a bridge to self-care
PD in the old, frail person where longer training time and
support from community teams is required [40].

Assisted PD can also be provided by friends and fam-
ily. These caregivers should therefore be involved in shared
decision-making when discussing KRT. It is also necessary
to recognise carer burnout, and assisted PD can be imple-
mented to provide temporary respite if needed. Opposingly,
older people may have reduced social support but still wish
to pursue a home-based therapy. The benefits and flexibil-
ity of assisted PD and the role of the family are illustrated
in the case discussion in Table 1.

6. Models of Assisted PD
Funding and healthcare policies are significant bar-

riers to the provision of assisted PD. Wide variations are
seen nationally and internationally—across Europe, 40%
of units providing PD were found to have no access to a
formal assisted service [41]. Formal assisted programmes
differ within the UK also. Assistants can be employed di-
rectly by National Health Service (NHS) trusts or organised
by a partnership between commercial dialysis providers and
healthcare agencies. France was one of the first countries
to roll out a government-funded assisted PD programme
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Table 1. Case vignette.
An 80-year-old male

Background: CKD, hypertension, type 2 diabetes mellitus

Mr C was an 80-year-old man with a background of CKD, hypertension and type 2 diabetes mellitus. He was regularly reviewed in the
advanced kidney care clinic; however, his kidney disease progressed despite optimal CKD treatment. Having reached end-stage kidney
disease, Mr C’s main goals of treatment were to remain at home and be involved with the care of his grandchildren. With the support of
his clinic team, he opted to begin KRT with CAPD. Both Mr C and his family felt that he would benefit from assistance in the form of PD
technicians to help with his treatment, and this was supported by the MDT.

He began assisted CAPD a number of weeks later, which consisted of two visits per day by the technicians to perform his dialysis. This was
done five days per week, allowing Mr C two days without needing to have dialysis and giving him greater freedom and flexibility to pick his
grandchildren up from school.

Mr C engaged well with the home therapies team over the years, and felt his symptoms were alleviated by ongoing PD. It was noted by
his relatives and clinic team, however, that he was experiencing some issues with his memory and he was becoming increasingly frail. The
relatives told how there were occasional episodes of him turning away unfamiliar PD technicians who visited his house, but he was much
more comfortable with the ones he had formed a good rapport with over the years. It was also noted he had significant oedema, and so his PD
prescription was increased to seven days per week with good effect.

Despite these concerns, it was felt he had a good quality of life on PD. Involvement of the wider MDT focused on treatment trajectory and
prognosis, with conversations had about advanced care planning and resuscitation. Mr C maintained his wish to remain at home and that he
was happy to continue PD so long as he felt it was working for him.

Mr C’s dementia progressed, and he now needed a care package to help with his activities of daily living. His appetite was poor and he
was increasingly agitated. His relatives highlighted during a community visit from the home therapies team that they were now struggling to
manage him at home, and had started to look at nursing homes for him. There were more days when he was not opening the door for the PD
technicians, and so having less and less dialysis.

Unfortunately, just a few weeks later, Mr C had a fall at home and was admitted to hospital. On the renal ward, his severely frail state was
noted. Following a best interests meeting with the family and his usual outpatient team, his PD was stopped. He was subsequently fast-tracked
to a nursing home where he died two weeks later.

Assisted PD enabled Mr C to have autonomy over his kidney disease; allowing him to continue to be at home and see his grandchildren
regularly. During 6 years on PD, Mr C had no hospital admissions until he experienced falls and progressive dementia towards the end of his
life. Had assisted PD not been available, Mr C would have likely defaulted to HD, meaning thrice-weekly visits to a dialysis unit and cutting
into time spent at home. The challenges in this case were managing his progressive cognitive impairment, ensuring he remained safe and that
ongoing PD was in his best interests. Continuous discussions with his relatives and involvement of the MDT allowed regular review of his
treatment, ensuring patient-centred care.

KRT, kidney replacement therapy; MDT, multi-disciplinary team; CAPD, continuous ambulatory peritoneal dialysis.

where registered nurses are trained to undertake the PD,
as well as providing catheter care and monitoring of blood
pressure and fluid status. This facility has since been ex-
tended to nursing homes, providing a true holistic service
[42]. Table 2 (Ref. [12,40,42,43]) summarises the differ-
ing models for delivering assisted PD globally.

Assisted programmes have allowed an expansion in
accessibility to PD where it may not have been a viable
treatment option previously. It also presents a balance of
autonomy and appropriate support to ensure the goals and
wishes of the individual are not compromised. The use of
assisted PD has also been demonstrated to reduce the need
for modality switch to HD in the elderly [44] and increase
incident PD numbers in the elderly population [45]. Pal-
liative use of assisted PD is another option for those peo-
ple who elect to continue PD but do not have the capability
themselves [46]. As such, early consideration and ongo-
ing review of the need for assistance should be encouraged

when reviewing old, frail people. However, this can only
be appropriately done if the local programmes are funded
and staffed appropriately.

7. Economic Considerations
The ageing population has dictated focused cost anal-

ysis of KRT in order to drive further improvements in ser-
vice design and accessibility of treatment for patients. In
2023, dialysis costs in the UK totalled £1.05 billion, with
an additional £225 million spent on transport to haemodial-
ysis [47]. The cost of CAPD and APD is less than in-centre
HD, and without transport costs [48]. Assisted PD has also
been demonstrated to be highly cost-effective compared to
HD, even when providing this service to those in long-term
care facilities [49]. Financial incentives to increase num-
bers on PD have been employed in other countries [50], but
this is less relevant in the UK given the publicly funded
structure of the NHS. The rising economic implications of
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Table 2. Models of assisted PD.
Country Description

Delivered by registered nurse

France [42]

National model with government funding
Services offered—connect-disconnect service for APD, manual CAPD exchanges
Up to 4 visits per day
Also trained to provide exit site care and patient monitoring, e.g., blood pressure

Denmark [42]

Public funding
Registered nurse or healthcare technician trained by PD nurses
Connect-disconnect service for APD
Also trained to provide exit site care and order equipment

Canada [40]
Funding via government health insurance
Connect-disconnect service for APD
Delivery of CAPD exchanges varies across provinces

Delivered by non-registered practitioner or technician

UK [12,43]
APD more frequently offered than CAPD
Often once daily visit—morning disconnect service for APD and set up of machine for next use
Patient or relative performs their own connection in the evening

PD, peritoneal dialysis; APD, automated peritoneal dialysis; CAPD, continuous ambulatory peritoneal dialysis.

Table 3. Potential barriers to PD.
Patient factors Treatment factors Healthcare factors

• Visual impairment • Treatment fatigue • Lack of understanding of PD, thus not discussed
early on when planning KRT

• Cognitive impairment • Carer burnout • Lack of training for resident doctors
• Dexterity issues, including arthritis • Adherence issues • Lack of funding for assisted PD programmes
• Sarcopaenia and reduced muscle
strength, unable to lift bags

• Less social engagement compared to in-
centre HD

• Reduced mobility • Issues with fluid removal
• Frailty • Persistence of symptoms of ESKD de-

spite PD
• Communication issues • Fewer financial incentives for PD
• Need for assistance
HD, haemodialysis; PD, peritoneal dialysis; ESKD, end-stage kidney disease; KRT, kidney replacement therapy.

CKD, ESKD and KRT could therefore be alleviated by an
increase in the proportion of the elderly on PD.

8. Challenges of PD and Consideration of
Other Treatments

Potential challenges of PD should also be considered,
and are summarised in Table 3. Peritonitis is a significant
complication and its risk remains controversial. One study
showed similar peritonitis rates between age groups, with
an incidence of peritonitis of 1 episode per 23.6 patient-
months in those aged ≥75 years compared to 1 episode per
23 patient-months in a younger cohort [51]. In compari-
son, Wu et al. [52] demonstrated higher peritonitis rates
amongst those aged ≥65 years compared with younger pa-
tients (0.203 vs 0.145 episodes/patient-year, p< 0.05). This
was supported by a subsequent meta-analysis of four stud-
ies showing increased peritonitis risk in patients over the
age of 65 (relative risk (RR), 1.56; 95% CI, 1.18–2.07, p =

0.002) [53]. The use of an assisted service has also been
considered in the context of PD peritonitis. A study of
334 elderly patients suggested assistant-assisted treatment
inferred an increased peritonitis risk (HR, 2.64; 95% CI,
1.23–5.64, p = 0.012) [52]. However, a large study from
the French Language Peritoneal Dialysis Registry demon-
strated a lower peritonitis risk in those on assisted pro-
grammes [54]. The conflicting findings from these studies
are perhaps explained by rates of comorbidity and frailty of
older populations in different countries and varying cohort
sizes. Improved adherence to exit site care and subsequent
reduction in exit site infection has also been associated with
a decreased risk of peritonitis [55]. Differences in technique
and service design could further account for the variabil-
ity seen. Hospitalisation subsequent to peritonitis is also
significant; the Peritoneal Dialysis Outcomes and Practice
Patterns Study showed hospital admission occurred in more
than two-thirds of peritonitis episodes [56]. The burden of
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repeated hospital admissions, the impact of an episode of
PD peritonitis and the trajectory of recovery in the setting
of other comorbidities should be considered for all elderly
patients who opt for treatment with PD.

Another consideration is the repetitive nature of PD.
Patients often carry out 2–3 exchanges per day which can
contribute to a significant treatment burden. In turn, this
may negatively impact on perceived quality of life, along-
side carer burnout if family assistance is heavily relied
upon. To mitigate this, incremental regimens and preser-
vation of residual kidney function allow for dialysis flexi-
bility with scheduled days off as needed [57]. Assisted PD
further helps to reduce dependency on relatives.

In-centre HDmay also be a good option for older peo-
ple who physically cannot do their own PD for reasons of
dexterity or mobility, or if they are limited by visual or
cognitive impairment. There also may be positive impacts
of HD which a frail, elderly person may find encouraging.
Loneliness in the elderly is a growing problem and the ben-
efit of regular social contact within a dialysis unit should
not be overlooked, particularly for those people who live
alone [58]. Further, modality change to HD may be seen
for PD patients with infection, catheter dysfunction and ul-
trafiltration failure [59].

However, HD presents a different set of problems, in-
cluding vascular access issues [60], rigid weekly schedules
[61] and extra time spent on hospital transport [62]. Weigh-
ing up the benefits and burdens of eachmodality is therefore
important to ensure an individualised treatment plan.

9. Consideration of Maximal Conservative
Management

Maximal conservative management, whereby medi-
cations are used in place of dialysis treatments to manage
symptoms of ESKD, should also be considered where ap-
propriate. Elderly patients starting dialysis can experience
only marginal improvements in life expectancy with less
time spent at home [63]. When considering this alongside
frailty and other comorbidities, PD may still be too bur-
densome for some. In this scenario, early involvement of
the palliative care teams is paramount to ensuring patient-
centred care with clear decisions around advanced care
planning and resuscitation.

10. Conclusion
Decisions around KRT in the old, frail population can

be complex. However, where appropriate, PD offers a
home-based treatment that can be flexible to suit the needs
of the individual. The goals of treatment of the older per-
son are less likely to be centred on survival, andmay instead
focus on quality of life, treatment satisfaction and mainte-
nance of independence. These aims are well aligned with
what PD offers as a dialysis modality, and are also sup-
ported by numerous large cohort studies. The impact of
cognition and frailty should be closely examined and dis-

cussed with both the person and the wider MDT to ensure
individualised care. When challenges are identified that
may hinder the delivery of PD in elderly patients, assisted
PD should be considered to help to maintain their indepen-
dence and continue with their dialysis.

Looking to the future, the role of assisted PD pro-
grammes is likely to become more important with an age-
ing population and the increasing prevalence of frailty. The
economic benefits of PD should also be evaluated as the
pressure on HD units continues to rise. As such, there is
a need for improved funding and restructuring of services
to enable the development and provision of assisted pro-
grammes across the UK. Sharing of models of care between
renal units to enhance learning should be encouraged. Fur-
ther, external funding options from private dialysis com-
panies should be considered for the provision of staff and
training to enable this treatment option to be offered more
readily to those who require it.

Key Points
• Frailty is a key determinant when making decisions
aboutKRT and treatment outcomes, and the Comprehen-
sive Geriatric Assessment should be increasingly used to
evaluate this.

• Peritoneal dialysis is a home-based treatment with less
impact on cognition compared to haemodialysis, thus a
good treatment for older people and those who have pre-
existing cognitive impairment.

• Quality of life measuresmay bemore important than sur-
vival in the old, frail population.

• Assisted PD is a good option to explore for old, frail peo-
ple but needs adequate funding and staffing resources.
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