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Abstract: Background: Demand for renal replacement therapy (including dialysis, trans-
plantation and supportive care) in patients over 60 is increasing. Concerns regarding poorer
outcomes and decision-making in this cohort have been raised. Evidence suggests these
relate to frailty, multimorbidity and cognitive impairment, all seen frequently in older age.
Comprehensive Geriatric Assessment (CGA) is a multidisciplinary methodology proven
to improve outcomes relating to this triad and could be transformative for older kidney
patients. This national UK survey aims to describe (1) attitudes/beliefs of renal physicians
and transplant surgeons in the UK toward the CGA for older potential kidney transplant
recipients and those being considered for dialysis or supportive care; (2) provision of CGA
services for these patients in the UK; (3) barriers and enablers to the provision of these
CGA services in the UK. Methods: The UK’s 72 renal units (RUs) and 23 adult kidney
transplant centres (TCs) were invited to complete online surveys electronically using a
protected link (24 April 2024–31 August 2024). Results: The response rate was 100%. Only
six RUs offered CGA services. However, respondents overwhelmingly advocated CGA for
older patients being considered for transplant (RUs 47/55, TCs 17/19), dialysis (RUs 52/54)
and supportive care (RUs 51/54). Lack of funding to support CGA-OS (45/51), lack of
available staff to deliver CGA (44/51) and time constraints (36/51) were reported barriers to
implementing CGA by RUs. TCs identified lack of funding (13/18) and published evidence
(12/18) as the main barriers. Conclusions: Transplant surgeons and renal physicians alike
support CGA for older kidney patients, but only six UK units currently offer the service to
these patients. Research developing and implementing CGA for this population is essential
to optimise outcomes and influence policy at the national level.

Keywords: frailty; multimorbidity; cognitive impairment; transplantation; equitable access;
health inequalities; comprehensive geriatric assessment

1. Introduction
The global population is ageing. A recent United Nations report projects a doubling of

those aged 65 years or older by 2050 [1]. Chronic kidney disease (CKD) is more prevalent
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in older people. Demand for renal replacement therapy (dialysis and transplantation), as
well as supportive care options, will inevitably increase as the population ages.

Frailty; multimorbidity (including hypertension, diabetes and cardiovascular disease)
and cognitive impairment are all observed more frequently with increasing age. This triad
has been associated with poorer outcomes in patients undergoing dialysis and following
transplant. Currently, they are regarded as relative barriers to transplantation, even though
kidney transplantation is the treatment of choice for end-stage kidney disease (ESKD), both
in terms of improved quality of life and cost-effectiveness, compared to dialysis [2,3].

Older adults with CKD are 10 times more likely to be frail than age-matched general
populations [4]. Estimates suggest that 14% of non-dialysis CKD patients over 60 years
and 71% of dialysis-dependent CKD patients over 65 years are frail [5]. Frail CKD patients
over 60 are more likely to die and only half as likely to be transplanted within two years
compared to their age-matched non-frail peers [6,7]. Moreover, when transplanted, frail
patients are more likely to experience delayed graft function, longer hospital stays and
all-cause mortality at 12 months post-transplant [8].

Multimorbidity, the coexistence of two or more long-term health conditions, is also
prevalent in older patients with CKD. One multicentre UK study found that 96% of CKD
patients (mean age 66) were multimorbid [9]. Multimorbidity is associated with increased
peri-operative risk at the time of transplant and a higher mortality rate 12 months after
transplant when compared to age-matched non-multimorbid CKD patients [10].

Cognitive impairment (CI) is frequently encountered in CKD patients aged over
60 years. Studies estimate a prevalence of up to 75% in CKD patients compared to only 20%
in the age-matched general population [11]. CI in older patients can impair their decision-
making capacity and affect transplant outcomes [12]. In the immediate post-transplant
period, patients with CI are more likely to experience delirium, which is associated with
increased length of hospital stay, risk of institutional discharge, graft loss and mortality
at one year [13]. Longer-term CI is strongly associated with immunosuppression non-
adherence and subsequent graft loss. in addition to the potential worsening of cognitive
trajectory caused by postoperative delirium [14].

Currently, despite the many ways in which frailty, multimorbidity and cognitive
impairment negatively affect access to and outcomes from transplantation and dialysis
outcomes, there is no nationally agreed on approach to screening for these conditions using
objective measures during transplant workup or preparation for dialysis in the UK.

Comprehensive Geriatric Assessment (CGA) and optimisation is a multidimensional,
multidisciplinary clinical process that addresses the medical, social and psychological
needs of older patients to develop an individualised management plan with patients and
their carers. It has been in use across different healthcare settings for over 30 years. CGA re-
duces polypharmacy, hospital admissions, nosocomial infection rates and facilitates timely
conversations around advance care planning [15]. In the perioperative setting, CGA and op-
timisation have demonstrated clinical and cost-effectiveness in both elective and emergency
surgery, with reduced postoperative complications and tailored decision-making [15–18].
The potential to identify and optimise frailty, multimorbidity and cognitive impairment
using a transplant-specific CGA and optimisation model prior to transplantation could
inform patient selection and improve transplant outcomes in this cohort. A bespoke CGA
model for older kidney patients being considered for dialysis, or supportive care, may
also be of benefit by mitigating the progression of frailty, optimising the multimorbid
burden, identifying/addressing CI and planning ahead through the process of shared
decision-making (SDM).
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Preliminary work is under way to employ CGA methodology in the care of older CKD
patients and potential kidney transplant recipients in several prospective studies across the
world [19–22].

This national UK survey aims to describe:

1. attitudes/beliefs of renal physicians and kidney transplant surgeons in the UK toward
the CGA for older potential kidney transplant recipients and older patients who are
being considered for dialysis or supportive care;

2. provision of CGA services for these patients in the UK;
3. barriers and enablers to the provision of these CGA services in the UK.

2. Materials and Methods
A pair of surveys (28-question survey directed at RU physicians and 21-question

survey designed for TC surgeons, included in Supplementary Materials) was developed
using themes from the Centre for Perioperative Care—British Geriatrics Society (CPOC-
BGS) guidance on perioperative care for people living with frailty undergoing elective
and emergency surgery [23] and refined by a working group of nephrologists, transplant
surgeons and geriatric medicine consultants.

The working group comprised a convenience sample of relevant stakeholders—two
consultant nephrologists from the study centre, one consultant in geriatric medicine and
perioperative medicine for older people undergoing surgery (POPS) and two transplant
surgeons—from two different transplant centres. The survey was piloted among all nephrol-
ogists and transplant surgeons at the study centre, by one nephrologist at a different renal
unit (not a transplant centre) and a geriatrician at a different transplant centre. The mem-
bers of the group outside the study centre were recruited on the basis of their involvement
in a previous national working group on frailty in kidney disease.

The survey designed for renal physicians examined practices around frailty, cognitive
assessment and discussion of prognosis in more granular detail (Supplementary Material S1)
and explored CGA for patients over 60 managed with dialysis or receiving supportive care in
addition to potential transplant recipients, who were the only group referenced in the survey
directed at transplant surgeons.

Multiple-choice, 4-point Likert scale, dichotomous and open-ended questions were
included in the survey. Ten expert raters recruited from nephrology, transplant surgery
and geriatric and general medicine reviewed the survey for readability and to ensure
non-ambiguity. Lawshe’s method was used to calculate the content validity; at 0.88, this
value was above the validated threshold of 0.62 for 10 expert raters [24]. A sample of six
transplant surgeons and six nephrologists piloted the validated survey; after which, minor
edits were made before repiloting.

All 72 renal units in the UK were identified using the UK Kidney Association (UKKA)
website. Twenty-three UK centres performing adult kidney transplants were identified
using NHS Blood and Transplant (NHSBT) directory data. Surveys were distributed online
through the SurveyMonkey platform, using email invitation, directly to the lead consultant
nephrologists and transplant surgeons at each centre. The leads were invited to nominate
an alternative consultant respondent from their unit if they felt their colleague’s responses
would be more representative of departmental practice. This direct contact was initiated
in line with evidence-based survey methodology to promote a representative response
rate from the sampling frames. The initial invitation was sent on 24 April 2024. A single
email reminder was sent one week after this. All centres had returned a response by
31 August 2024.

Basic descriptive statistics were used to analyse the survey results. Emerging themes
were identified and catalogued. Formal analysis of the free text responses was not carried
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out, as such qualitative methodology was beyond the scope of this work, but Table 1
enumerates a selection of free text responses from the transplant centres.

Table 1. Transplant centres. Free text responses.

What Incentives or Support Would Encourage You to Incorporate Comprehensive
Geriatric Assessment and Optimisation (CGA) More Consistently in the Evaluation
of Potential Kidney Transplant Recipients Aged over 60?

‘Really strong evidence that it improves outcomes in this population.’

‘Finance and work force.’

‘Incorporate it into recipient assessment.’

‘Improved evidence on frailty specifically in kidney transplantation.’

‘Evidence-base.’

‘An interested Care of the Elderly Physician and the resources to collaborate with them-
time, financial and logistics.’

‘Education on the process and funding. Unfortunately, unlikely to be able to set
anything new up which will cost money due to the financial stress the hospital is under.’

‘Education from centres that have used CGA, evidence of better outcomes when
using CGA.’

‘Evidence, funding.’

3. Results
3.1. Response Rate

Responses were received from all 72 UK RUs and all 23 adult kidney TCs (100%
response rate). Fifty-four of 72 RU respondents answered all 28 survey questions, while 18
out of 23 TC respondents answered all 21 questions in their survey.

3.2. Transplant Activity and Workup

Kidney transplants were performed at 23 out of 72 RUs. Twenty-nine respondents at
RUs reported performing preliminary (9/29) or full (20/29) pre-transplant assessments of
potential recipients at the unit where they work.

3.3. Attitudes, Beliefs and Current Practice Regarding CGA Amongst Renal Physicians and
Transplant Surgeons

The vast majority of RUs were in favour of using CGA in kidney patients aged over
60 being considered for transplantation (47/55), being managed with dialysis (52/54) and
receiving supportive care (51/54) (Figure 1). Seventeen out of nineteen TCs advocated
CGA for those being considered for transplantation (Figure 2).

Most RU respondents described a routine assessment of frailty (33/53) and multimor-
bidity (50/53) in ESKD patients aged over 60 either pre-dialysis or on dialysis. Where
frailty was assessed in RUs, the most frequently used validated tool was the Clinical Frailty
Scale (CFS), favoured by 78% of respondents (Figure 3). Fifty-eight percent of respondents
used the Mini Mental State Examination (MMSE), while thirty-two percent employed
the Montreal Cognitive Assessment (MoCA) to assess cognition at the unit where they
work (Figure 4). Where ‘Other’ tools were selected, the majority of respondents reported
using clinical judgement or ad hoc assessments of frailty/cognition. Almost half of the
RU respondent group believed frailty among dialysis patients over 60 was inadequately
addressed by the current NHS services (26/54). Thirteen out of nineteen TC respondents
reported a routine assessment of frailty in older potential transplant recipients, but thirteen
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out of eighteen TCs believed the current NHS services failed to adequately address frailty
once diagnosed.
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Twenty-eight out of fifty-three RUs reported that cognition was ‘rarely’ or ‘never’
assessed in ESKD patients over 60 at the unit where they work. Many RUs expressed the
belief that the current NHS services did not adequately address CI in patients over 60
being considered for transplantation (26/53), managed with dialysis (34/53) or receiving
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supportive care (19/53). Seven out of nineteen TC respondents reported ‘rarely’ assessing
cognition in older potential transplant recipients, and nine out of eighteen believed CI was
inadequately addressed by the current NHS services.
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Discussion of prognosis by RUs was reported to occur ‘usually’ or ‘always’ with
potential transplant recipients over 60 in 48/55 units, with patients over 60 undergoing
dialysis in 39/54 units and those receiving supportive care in 52/54 units.

Most respondents did not believe that the unit where they work had a robust method
of assessing (RUs 28/54, TCs 10/18) and documenting (RUs 35/54, TCs 10/18) the mental
capacity for potential kidney transplant recipients over the age of 60. Similarly, the majority
of RUs indicated that the mental capacity of older patients being worked up for dialysis
lacked dependable methods of assessment (31/54) and documentation (38/54) in the unit
where they work.

3.4. Current Availability of CGA and Optimisation Services (CGA-OS) in RUs and TCs

Only six units offered CGA-OS to ESKD patients pre-dialysis or on dialysis aged over
60 (including potential transplant recipients). Where CGA-OS were available, they were
offered to potential transplant recipients, dialysis patients and those receiving support-
ive care.

Geriatricians led CGA-OS in four out of six units, with the remaining two services
led by nephrology or an advanced nurse practitioner team. Service delivery occurred in
a combined nephrology and geriatric medicine clinic for two units, a specialist geriatric
medicine clinic for a further two units and a specialist nephrology clinic for the final
two units.

Funding for CGA-OS, where available, came from a specialist charity (2/6), trust
funding (2/6), a pilot regional program (1/6) or as part of a regional initiative (1/6).

Most RUs reported regular multidisciplinary meetings (MDMs) to facilitate discus-
sion around potential transplant recipients prior to listing (46/55). All MDMs involved
nephrology, 98% involved transplant surgery and 95% involved transplant coordinators.
Forty-nine percent had an anaesthesiology presence. One unit reported the attendance of
a geriatric medicine specialist at MDM. Twenty-five out of forty-five units reported that
potential kidney transplant recipients aged over 60 were automatically discussed at MDM
at the unit where they work. The identification of frailty prompted discussion at MDM in
27/45 units.

3.5. Barriers and Enablers to the Establishment and Ongoing Provision of CGA-OS

Three key barriers to the establishment and ongoing provision of CGA-OS in RUs
were identified: lack of funding (45/51), lack of available staff to deliver CGA (44/51) and
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time constraints (36/51). Thirty-nine out of fifty-one respondents reported insufficient
training on geriatric assessment. TCs reported three main barriers to the establishment and
ongoing provision of CGA-OS in TCs: lack of training in CGA (16/18), lack of funding
(13/18) and lack of clinical evidence (2/18).

The availability of funding was listed as the most important enabler to the CGA and
optimisation service provision by 4/6 units. One respondent believed high-quality training
on CGA was the most important enabling factor, and another listed the availability of
resources (clinic space/equipment) as the key determining enabler.

Table 1 illustrates free text responses to a question on incentives or support that would
encourage respondents to incorporate CGA or optimisation services at their centre.

4. Discussion
This survey is the first national study to describe attitudes and beliefs of UK renal

physicians from every specialist RU and transplant surgeons from every adult TC towards
CGA-OS for older kidney patients. It provides insight into the availability of CGA-OS at
UK RUs and identifies barriers and enablers to the establishment and ongoing provision
of CGA-OS.

This survey demonstrates that UK clinicians support the provision of CGA services
for all older kidney patients, including potential transplant recipients, dialysis patients and
those receiving supportive care. However, only six units currently offer CGA-OS. Three
key barriers to establishing and sustaining CGA services were identified, namely lack of
funding, lack of available staff and lack of protected time to deliver CGA and optimisation.

The impact of frailty, multimorbidity and CI on outcomes for all older patients with
ESKD, including potential transplant recipients, was recognised by the respondents. How-
ever, assessment and management of frailty and CI in this cohort was identified as an area
of shortcoming in the current NHS clinical service provision. At present, dedicated CGA-
OS for older CKD patients are available in just a minority of RUs. Reponses suggest that
frailty and multimorbidity are being identified during patient review, but provision to treat
or optimise these is limited. Over half of the respondent units reported that cognition was
rarely assessed. Furthermore, survey respondents were not confident that the centre where
they worked had a dependable system for assessing and documenting mental capacity in
older potential transplant recipients. These findings warrant further investigation.

Despite recent evidence for integrating geriatrician expertise in pre-transplant evalua-
tion and optimisation [25], reported geriatrician involvement in MDTs among our sample
was very low, with only one centre accounting for the geriatrician presence at pre-transplant
multidisciplinary discussions.

The use of validated clinical tools to assess and grade frailty and CI is an essen-
tial step to facilitate the accuracy of diagnosis, prognosis and management planning for
these conditions.

Several clinical tools to objectively measure frailty exist and have been validated for
use in older kidney patients. The five-point fried frailty phenotype (FFP), developed in 2001,
has been used extensively in kidney patients but lacks a graded measure of frailty and can be
challenging to implement in a busy clinical setting. The Short Physical Performance Battery
(SPPB) has been used in this population but is based solely on a physical examination
and neglects the non-physical elements of frailty syndromes. The CFS based on the deficit
accumulation model of frailty is easily employed and, although subjective, represents a
global screening tool giving a score that, like that of the FFP, is associated with 12-month
mortality in kidney patients [26]. The Edmonton Frail Scale (EFS) assesses nine domains to
provide a score out of 17 points, with higher scores indicating greater frailty. The added
utility of EFS comes from the inclusion of psychosocial components and documented
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association between higher scores and poorer patient experience and quality of life among
older CKD Stage 5 patients [27].

The MoCA has been validated as a sensitive tool for the early detection of mild
CI (MCI) in hundreds of studies across different patient populations since 2000. It is
easily implemented in most patients and can identify MCI better than its chief screening
competitor, the MMSE, as it addresses visuospatial reasoning and executive function (a
deficit that often represents the vascular dementia processes more commonly among ESKD
patients) [28]. It may be adjusted for patients with poor literacy or low educational level
and has been validated in several languages. Moderate sensitivity (59–80%, depending on
degree of impairment) and specificity (50–65%) are reported in the ability of both tools to
identify cognitive impairment in CKD patients [29,30], though the MoCA has the better
predictive ability for diagnosing severe cognitive impairment [30].

CGA has an evidence-based proven track record in outcome improvement and cost-
effectiveness across multiple medical and surgical populations affected by frailty, multi-
morbidity and CI [15–18]. A recent systematic review of evidence for partial nephrectomy
among older patients with renal malignancy reinforces the importance and benefit of
shared decision-making, as well as bespoke holistic optimisation and treatment plans for
these individuals [31]. A CGA model adapted to the needs of older ESKD patients could
transform outcomes for this cohort and has been advocated by a consortium of European
nephrogeriatric experts in a recent narrative review [32].

Though ongoing appraisal of CGA in the setting of ESKD patients over 60 is valid, it
is equally important to use the existing evidence base that has demonstrated the clinical
and cost-effectiveness of CGA in medical patients, emergency and elective surgical patients
and those with cancer to begin to adapt services to the needs of older potential kidney
transplant recipients and older patients receiving dialysis or supportive care.

The high prevalence of CI in CKD patients over 60 raises concerns about the decision-
making capacity around dialysis and transplant surgery and merits particular attention.
Many units lack reliable systems for assessing and documenting capacity, potentially leav-
ing clinicians unsupported and leading to adverse outcomes. For example, without robust
frameworks, patients may be deemed unsuitable for transplant or dialysis based solely
on impaired decision-making (IDC) rather than the context of IDC’s impact on relevant
medical factors. Conversely, failing to assess the capacity could result in inappropriate
transplantation, impacting both the patient and other candidates on the waiting list.

Recent publications reviewing practices around SDM in older patients with CI and
ESKD have recognised the complexity and heterogeneity of these conversations. There
is little agreement on protocolisation or a standardised approach [33,34]. The mental
capacity assessment is embedded in the framework of CGA, prompted by the detection of
CI during holistic multidomain assessment. Where impaired capacity is identified during
preoperative CGA, underlying mechanisms and possible adverse outcomes are explored
and mitigated with appropriate influence on shared decision-making [35].

Funding was identified as the most significant barrier to establishing CGA-OS, with
lack of staff trained in CGA and time constraints emerging as key challenges. These
findings align with the existing literature on the development and implementation of CGA-
OS [36]. A recent qualitative study conducted across six NHS hospitals with established
Perioperative Medicine for Older People undergoing Surgery (POPS) services in the UK
explored strategies employed by clinical leaders to implement POPS services in diverse
contexts. The study highlighted barriers such as limited management and financial support,
as well as resistance among colleagues across disciplines to adapt to the changes CGA and
optimisation bring to traditional workflows [37].
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Pilot feasibility studies, stakeholder engagement and development of a compelling
business case—demonstrating clinical, operational and financial benefits (e.g., reduced
length of stay and lower readmission rates)—were critical in securing support for suc-
cessfully established programs [37]. Additionally, given the complexity of developing
and evaluating interventions like CGA-based services, adopting implementation science
approaches is essential for embedding and assessing these services effectively [38].

Geriatrician oversight is crucial. However, considering workforce challenges in geri-
atric medicine, the long-term vision for CGA in CKD patients emphasises interdisciplinary
adaptation [39]. The 2021 UK CPOC-BGS guideline on managing frail patients undergoing
emergency and elective surgery offers strategies for developing CGA-based perioperative
services and proposes metrics for evaluation [22]. By fostering collaboration across special-
ties, CPOC aims to improve perioperative care, making the representation of transplant-
specific issues within such an organisation essential. This focus is vital to addressing the
unique challenges faced by older potential kidney transplant recipients and leveraging the
opportunities CGA presents, as highlighted in this survey.

Workforce and training reforms are critical for the successful implementation and
sustainability of CGA-OS [38]. Dedicated education on these topics, where possible inte-
grating clinical exposure, should be incorporated into specialty training curricula of all
professionals caring for older patients with CKD.

In the UK, the BGS has developed a comprehensive curriculum for POPS, structured
around four adaptable domains: Knowledge, Skills, Behaviours and Specific Learning
Methods [39]. This framework offers a valuable model for embedding CGA and optimisa-
tion training.

Efforts are underway in the UK to develop and integrate a CKD patient-specific CGA
tool into clinical practice. The goal is to enhance patient selection and improve post-
transplant outcomes for potential transplant recipients over 60. This initiative builds on
the expanding body of evidence supporting the use of CGA for older surgical patients in
various specialties across the US [40], UK [16] and globally [17].

The inherent limitations of survey research are present, including an incomplete
response or response bias, which was mitigated by achieving a 100% response rate, and
ambiguity, which was reduced through piloting with renal physicians and transplant
surgeons in addition to validation by a group of expert raters. Direct contact with clinical
leads with the option to nominate an alternative colleague to complete the survey on behalf
of their unit ensured representative responses from the sampling frame within the limits of
survey methodological best practice.

5. Conclusions
This survey, the first of its kind in the UK, demonstrates strong stakeholder support for

CGA-OS targeting older ESKD patients, including potential transplant recipients, dialysis
patients and those receiving supportive care. Currently, very few UK RUs offer CGA-
OS for these patient cohorts. The survey identifies three key barriers to developing and
implementing these services: lack of funding, insufficient trained staff and time constraints.
However, we believe these challenges can be overcome, as demonstrated in other medical
and surgical settings, where CGA has proven clinically and cost-effective.

Further research demonstrating the benefits of CGA-OS for older ESKD patients is
imperative. This survey represents a significant step toward feasibility studies on adapted
CGA for the older kidney patient.



J. Clin. Med. 2025, 14, 3070 10 of 12

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/jcm14093070/s1, File S1: Question lists for renal units and trans-
plant centres.

Author Contributions: Conceptualisation, J.A.H., J.S.L.P. and A.J.C.; methodology, J.A.H., J.S.L.P.
and A.J.C.; software, J.A.H.; validation, J.S.L.P. and A.J.C.; formal analysis, J.A.H., J.S.L.P. and A.J.C.;
investigation, J.A.H.; writing—original draft preparation, J.A.H.; writing—review and editing, J.A.H.,
J.S.L.P. and A.J.C.; supervision, J.S.L.P. and A.J.C. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical approval was not required for this study, as it involved
the distribution of electronic surveys to renal physicians and transplant surgeons, with no collection
of personal or patient-identifiable data. In accordance with UK research governance guidelines,
studies involving healthcare professionals’ opinions and practices, without identifiable or sensitive
information, are typically exempt from formal ethical review.

Informed Consent Statement: Ethical approval was not required for this study as it involved the
distribution of electronic surveys to renal physicians and transplant surgeons, with no collection
of personal or patient-identifiable data. In accordance with UK research governance guidelines,
studies involving healthcare professionals’ opinions and practices, without identifiable or sensitive
information, are typically exempt from formal ethical review.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Acknowledgments: The authors gratefully acknowledge the donations of Graham Roper and family,
which generated JAH’s research fellowship position.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations
The following abbreviations are used in this manuscript:

BGS British Geriatric Society
CFS Clinical frailty score
CGA comprehensive geriatric assessment
CKD chronic kidney disease
CPOC Centre for Perioperative Care
EFS Edmonton frail scale
ESKD end-stage kidney disease
FFP Fried frailty phenotype
IDC Impaired decision-making capacity
MCI Mild cognitive impairment
MDM multidisciplinary meeting
NHS National Health Service
NHSBTODT National Health Service Blood and Transplant Organ Donation and Transplantation
RU Renal unit
SDM Shared decision-making
TC Transplant centre
UK United Kingdom
UKKA United Kingdom Kidney Association

https://www.mdpi.com/article/10.3390/jcm14093070/s1
https://www.mdpi.com/article/10.3390/jcm14093070/s1


J. Clin. Med. 2025, 14, 3070 11 of 12

References
1. United Nations Department of Economic and Social Affairs. World Population Prospects 2024; Population Division: New York, NY,

USA, 2024.
2. Wolfe, R.A.; Ashby, V.B.; Milford, E.L.; Ojo, A.O.; Ettenger, R.E.; Agodoa, L.Y.; Held, P.J.; Port, F.K. Comparison of mortality in all

patients on dialysis, patients on dialysis awaiting transplantation, and recipients of a first cadaveric transplant. N. Engl. J. Med.
1999, 341, 1725–1730. [CrossRef] [PubMed]

3. Lorenz, E.C.; Kennedy, C.C.; Rule, A.D.; LeBrasseur, N.K.; Kirkland, J.L.; Hickson, L.J. Frailty in CKD and Transplantation. Kidney
Int. Rep. 2021, 6, 2270–2280. [CrossRef] [PubMed]

4. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.; Burke, G.; et al.
Frailty in older adults: Evidence for a phenotype. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2001, 56, M146–M156. [CrossRef]

5. Nixon, A.C.; Bampouras, T.M.; Pendleton, N.; Woywodt, A.; Mitra, S.; Dhaygude, A. Frailty and chronic kidney disease: Current
evidence and continuing uncertainties. Clin. Kidney J. 2018, 11, 236–245. [CrossRef]

6. Roshanravan, B.; Khatri, M.; Robinson-Cohen, C.; Levin, G.; Patel, K.V.; de Boer, I.H.; Seliger, S.; Ruzinski, J.; Himmelfarb, J.;
Kestenbaum, B. A prospective study of frailty in nephrology-referred patients with CKD. Am. J. Kidney Dis. 2012, 60, 912–921.
[CrossRef]

7. Quint, E.E.B.; Zogaj, D.B.; Banning, L.B.D.; Benjamens, S.; Annema, C.; Bakker, S.J.L.; Nieuwenhuijs-Moeke, G.J.; Segev, D.L.;
McAdams-DeMarco, M.A.; Pol, R.A. Frailty and Kidney Transplantation: A Systematic Review and Meta-analysis. Transplant.
Direct 2021, 7, e701. [CrossRef]

8. Haugen, C.E.; Chu, N.M.; Ying, H.; Warsame, F.; Holscher, C.M.; Desai, N.M.; Jones, M.R.; Norman, S.P.; Brennan, D.C.; Garonzik-
Wang, J.; et al. Frailty and Access to Kidney Transplantation. Clin. J. Am. Soc. Nephrol. 2019, 14, 576–582. [CrossRef] [PubMed]
[PubMed Central]

9. Hawthorne, G.; Lightfoot, C.J.; Smith, A.C.; Khunti, K.; Wilkinson, T.J. Multimorbidity prevalence and patterns in chronic kidney
disease: Findings from an observational multicentre UK cohort study. Int. Urol. Nephrol. 2023, 55, 2047–2057. [CrossRef]

10. Sullivan, M.K.; Rankin, A.J.; Jani, B.D.; Mair, F.S.; Mark, P.B. Associations between multimorbidity and adverse clinical outcomes
in patients with chronic kidney disease: A systematic review and meta-analysis. BMJ Open 2020, 10, e038401. [CrossRef]

11. Crowe, K.; Quinn, T.J.; Mark, P.B.; Findlay, M.D. “Is It Removed During Dialysis?”-Cognitive Dysfunction in Advanced Kidney
Failure—A Review Article. Front. Neurol. 2021, 12, 787370. [CrossRef]

12. Thom, R.L.; Dalle-Ave, A.; Bunnik, E.M.; Krones, T.; Van Assche, K.; Ruck Keene, A.; Cronin, A.J. Inequitable Access to Transplants:
Adults with Impaired Decision-Making Capacity. Transpl. Int. Off. J. Eur. Soc. Organ Transplant. 2022, 35, 10084. [CrossRef] [PubMed]

13. Chu, N.M.; Bae, S.; Chen, X.; Ruck, J.; Gross, A.L.; Albert, M.; Neufeld, K.J.; Segev, D.L.; McAdams-DeMarco, M.A. Delirium,
changes in cognitive function, and risk of diagnosed dementia after kidney transplantation. Am. J. Transplant. 2022, 22, 2892–2902.
[CrossRef] [PubMed]

14. Goldberg, T.E.; Chen, C.; Wang, Y.; Jung, E.; Swanson, A.; Ing, C.; Garcia, P.S.; Whittington, R.A.; Moitra, V. Association of
Delirium with Long-term Cognitive Decline: A Meta-analysis. JAMA Neurol. 2020, 77, 1373–1381. [CrossRef]

15. Khadaroo, R.G.; Warkentin, L.M.; Wagg, A.S.; Padwal, R.S.; Clement, F.; Wang, X.; Buie, W.D.; Holroyd-Leduc, J. Clinical
effectiveness of the elder-friendly approaches to the surgical environment initiative in emergency general surgery. JAMA Surg.
2020, 155, e196021. [CrossRef]

16. Partridge, J.S.L.; Healey, A.; Modarai, B.; Harari, D.; Martin, F.C.; Dhesi, J.K. Preoperative comprehensive geriatric assessment and
optimisation prior to elective arterial vascular surgery: A health economic analysis. Age Ageing 2021, 50, 1770–1777. [CrossRef]

17. Ellis, G.; Gardner, M.; Tsiachristas, A.; Langhorne, P.; Burke, O.; Harwood, R.H.; Conroy, S.P.; Kircher, T.; Somme, D.; Saltvedt, I.;
et al. Comprehensive geriatric assessment for older adults admitted to hospital. Cochrane Database Syst. Rev. 2017, 9, CD006211.
[CrossRef] [PubMed] [PubMed Central]

18. Partridge, J.S.; Harari, D.; Martin, F.C.; Peacock, J.L.; Bell, R.; Mohammed, A.; Dhesi, J.K. Randomized clinical trial of comprehen-
sive geriatric assessment and optimization in vascular surgery. Br. J. Surg. 2017, 104, 679–687. [CrossRef]

19. Voorend, C.G.N.; Berkhout-Byrne, N.C.; van Bodegom-Vos, L.; Diepenbroek, A.; Franssen, C.F.M.; Joosten, H.; Mooijaart, S.P.; Bos,
W.J.W.; van Buren, M.; POLDER Study Group. Geriatric Assessment in CKD Care: An Implementation Study. Kidney Med. 2024,
6, 100809. [CrossRef]

20. Chiu, V.; Gross, A.L.; Chu, N.M.; Segev, D.; Hall, R.K.; McAdams-DeMarco, M. Domains for a Comprehensive Geriatric Assessment
of Older Adults with Chronic Kidney Disease: Results from the CRIC Study. Am. J. Nephrol. 2022, 53, 826–838. [CrossRef]

21. Comprehensive Geriatric Assessment in Kidney Transplantation (CoGeriaTx). NCT06104696. Clinicaltrials.gov. 2023. Available
online: https://classic.clinicaltrials.gov/ct2/show/NCT06104696 (accessed on 17 September 2024).

22. Logan, B.; Viecelli, A.; Johnson, D.; Aquino, E.; Bailey, J.; Comans, T.; Gray, L.; Hawley, C.; Hickey, L.; Janda, M.; et al. GOAL Trial
Investigators. Study protocol for The GOAL Trial: Comprehensive geriatric assessment for frail older people with chronic kidney
disease to increase attainment of patient-identified goals—A cluster randomised controlled trial. Trials 2023, 24, 365. [CrossRef]
[PubMed] [PubMed Central]

https://doi.org/10.1056/NEJM199912023412303
https://www.ncbi.nlm.nih.gov/pubmed/10580071
https://doi.org/10.1016/j.ekir.2021.05.025
https://www.ncbi.nlm.nih.gov/pubmed/34514190
https://doi.org/10.1093/gerona/56.3.M146
https://doi.org/10.1093/ckj/sfx134
https://doi.org/10.1053/j.ajkd.2012.05.017
https://doi.org/10.1097/TXD.0000000000001156
https://doi.org/10.2215/CJN.12921118
https://www.ncbi.nlm.nih.gov/pubmed/30890577
https://pmc.ncbi.nlm.nih.gov/articles/PMC6450348
https://doi.org/10.1007/s11255-023-03516-1
https://doi.org/10.1136/bmjopen-2020-038401
https://doi.org/10.3389/fneur.2021.787370
https://doi.org/10.3389/ti.2022.10084
https://www.ncbi.nlm.nih.gov/pubmed/35368648
https://doi.org/10.1111/ajt.17176
https://www.ncbi.nlm.nih.gov/pubmed/35980673
https://doi.org/10.1001/jamaneurol.2020.2273
https://doi.org/10.1001/jamasurg.2019.6021
https://doi.org/10.1093/ageing/afab094
https://doi.org/10.1002/14651858.CD006211.pub3
https://www.ncbi.nlm.nih.gov/pubmed/28898390
https://pmc.ncbi.nlm.nih.gov/articles/PMC6484374
https://doi.org/10.1002/bjs.10459
https://doi.org/10.1016/j.xkme.2024.100809
https://doi.org/10.1159/000528602
https://classic.clinicaltrials.gov/ct2/show/NCT06104696
https://doi.org/10.1186/s13063-023-07363-4
https://www.ncbi.nlm.nih.gov/pubmed/37254217
https://pmc.ncbi.nlm.nih.gov/articles/PMC10227800


J. Clin. Med. 2025, 14, 3070 12 of 12

23. Centre for Perioperative Care and British Geriatric Society. Guideline for the Care of People Living with Frailty Undergoing
Elective and Emergency Surgery that Encompasses the Whole Perioperative Pathway. Available online: https://www.bgs.org.
uk/cpocfrailty (accessed on 13 October 2024).

24. Lawshe, C. A quantitative approach to content validity. Pers. Psychol. 1975, 28, 563–575. [CrossRef]
25. Weimann, A.; Ahlert, M.; Seehofer, D.; Zieschang, T.; Schweda, M. Old Age and Frailty in Deceased Organ Transplantation and

Allocation—A Plea for Geriatric Assessment and Prehabilitation. Transpl. Int. 2023, 36, 11296. [CrossRef] [PubMed] [PubMed Central]
26. Puri, A.; Lloyd, A.M.; Bello, A.K.; Tonelli, M.; Campbell, S.M.; Tennankore, K.; Davison, S.N.; Thompson, S. Frailty Assessment

Tools in Chronic Kidney Disease: A Systematic Review and Meta-analysis. Kidney Med. 2025, 7, 100960. [CrossRef] [PubMed]
27. Thind, A.K.; Levy, S.; Wellsted, D.; Willicombe, M.; Brown, E.A. Frailty and the psychosocial components of the Edmonton frail

scale are most associated with patient experience in older kidney transplant candidates—A secondary analysis within the kidney
transplantation in older people (KTOP) study. Front. Nephrol. 2023, 2, 1058765. [CrossRef]

28. Kelly, D.M.; Pinheiro, A.A.; Koini, M.; Anderson, C.D.; Aparicio, H.; Hofer, E.; Kern, D.; Blacker, D.; DeCarli, C.; Hwang, S.-J.;
et al. Impaired kidney function, cerebral small vessel disease and cognitive disorders: The Framingham Heart Study. Nephrol.
Dial. Transpl. 2024, 39, 1911–1922. [CrossRef]

29. Puy, L.; Bugnicourt, J.-M.; Liabeuf, S.; Desjardins, L.; Roussel, M.; Diouf, M.; Chillon, J.M.; Choukroun, G.; Massy, Z.A.; Godefroy,
O. Cognitive impairments and dysexecutive behavioral disorders in chronic kidney disease. J. Neuropsychiatry Clin. Neurosci.
2018, 30, 310–317. [CrossRef]

30. Drew, D.A.; Tighiouart, H.; Rollins, J.; Duncan, S.; Babroudi, S.; Scott, T.; Weiner, D.E.; Sarnak, M.J. Evaluation of screening tests
for cognitive impairment in patients receiving maintenance hemodialysis. J. Am. Soc. Nephrol. 2020, 31, 855–864. [CrossRef]

31. Lasorsa, F.; Bignante, G.; Orsini, A.; Bologna, E.; Licari, L.C.; Bertolo, R.; Del Giudice, F.; Chung, B.I.; Pandolfo, S.D.; Marchioni,
M.; et al. Partial nephrectomy in elderly patients: A systematic review and analysis of comparative outcomes. Eur. J. Surg. Oncol.
2024, 50, 108578. [CrossRef] [PubMed]

32. Litjens, E.J.R.; Dani, M.; Verberne, W.R.; Noortgate, N.J.V.D.; Joosten, H.M.H.; Brys, A.D.H. Geriatric Assessment in Older Patients
with Advanced Kidney Disease: A Key to Personalized Care and Shared Decision-Making—A Narrative Review. J. Clin. Med.
2025, 14, 1749. [CrossRef] [PubMed] [PubMed Central]

33. Scott, J.; Owen-Smith, A.; Tonkin-Crine, S.; Rayner, H.; Roderick, P.; Okamoto, I.; Leydon, G.; Caskey, F.; Methven, S. Decision-
making for people with dementia and advanced kidney disease: A secondary qualitative analysis of interviews from the
Conservative Kidney Management Assessment of Practice Patterns Study. BMJ Open 2018, 8, e022385. [CrossRef]

34. Engels, N.; de Graav, G.N.; van der Nat, P.; van den Dorpel, M.; Stiggelbout, A.M.; Bos, W.J. Shared decision-making in advanced
kidney disease: A scoping review. BMJ Open 2022, 12, e055248. [CrossRef] [PubMed]

35. Shahab, R.; Lochrie, N.; Moppett, I.K.; Dasgupta, P.; Partridge, J.S.L.; Dhesi, J.K. A Description of Interventions Prompted by
Preoperative Comprehensive Geriatric Assessment and Optimization in Older Elective Noncardiac Surgical Patients. J. Am. Med.
Dir. Assoc. 2022, 23, 1948–1954.e4. [CrossRef] [PubMed]

36. Dhesi, J.; Moonesinghe, S.R.; Partridge, J. Comprehensive Geriatric Assessment in the perioperative setting; where next? Age
Ageing 2019, 48, 624–627. [CrossRef] [PubMed]

37. Waring, J.; Martin, G.P.; Hartley, P.; Partridge, J.S.L.; Dhesi, J.K. Implementing a perioperative care of older people undergoing
surgery (POPS) service: Findings from a multi-site qualitative implementation study. Age Ageing 2023, 52, afad149. [CrossRef]

38. Skivington, K.; Matthews, L.; Simpson, S.A.; Craig, P.; Baird, J.; Blazeby, J.M.; Boyd, K.A.; Craig, N.; French, D.P.; McIntosh, E.;
et al. A new framework for developing and evaluating complex interventions: Update of Medical Research Council guidance.
BMJ 2021, 374, n2061. [CrossRef]

39. Conroy, S.P.; Bardsley, M.; Smith, P.; Neuburger, J.; Keeble, E.; Arora, S.; Kraindler, J.; Ariti, C.; Sherlaw-Johnson, C.; Street, A.; et al.
Comprehensive geriatric assessment for frail older people in acute hospitals: The HoW-CGA mixed-methods study. Southampt.
(UK) NIHR J. Libr. 2019, 7, 15. [CrossRef]

40. McDonald, S.R.; Heflin, M.T.; Whitson, H.E.; Dalton, T.O.; Lidsky, M.E.; Liu, P.; Poer, C.M.; Sloane, R.; Thacker, J.K.; White, H.K.;
et al. Association of Integrated Care Coordination With Postsurgical Outcomes in High-Risk Older Adults: The Perioperative
Optimization of Senior Health (POSH) Initiative. JAMA Surg. 2018, 153, 454–462. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.bgs.org.uk/cpocfrailty
https://www.bgs.org.uk/cpocfrailty
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.3389/ti.2023.11296
https://www.ncbi.nlm.nih.gov/pubmed/37476294
https://pmc.ncbi.nlm.nih.gov/articles/PMC10354295
https://doi.org/10.1016/j.xkme.2024.100960
https://www.ncbi.nlm.nih.gov/pubmed/39980935
https://doi.org/10.3389/fneph.2022.1058765
https://doi.org/10.1093/ndt/gfae079
https://doi.org/10.1176/appi.neuropsych.18030047
https://doi.org/10.1681/ASN.2019100988
https://doi.org/10.1016/j.ejso.2024.108578
https://www.ncbi.nlm.nih.gov/pubmed/39121634
https://doi.org/10.3390/jcm14051749
https://www.ncbi.nlm.nih.gov/pubmed/40095872
https://pmc.ncbi.nlm.nih.gov/articles/PMC11900943
https://doi.org/10.1136/bmjopen-2018-022385
https://doi.org/10.1136/bmjopen-2021-055248
https://www.ncbi.nlm.nih.gov/pubmed/36130746
https://doi.org/10.1016/j.jamda.2022.08.009
https://www.ncbi.nlm.nih.gov/pubmed/36137559
https://doi.org/10.1093/ageing/afz069
https://www.ncbi.nlm.nih.gov/pubmed/31147709
https://doi.org/10.1093/ageing/afad149
https://doi.org/10.1136/bmj.n2061
https://doi.org/10.3310/hsdr07150
https://doi.org/10.1001/jamasurg.2017.5513

	Introduction 
	Materials and Methods 
	Results 
	Response Rate 
	Transplant Activity and Workup 
	Attitudes, Beliefs and Current Practice Regarding CGA Amongst Renal Physicians and Transplant Surgeons 
	Current Availability of CGA and Optimisation Services (CGA-OS) in RUs and TCs 
	Barriers and Enablers to the Establishment and Ongoing Provision of CGA-OS 

	Discussion 
	Conclusions 
	References

