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Abstract 

Background  An increasing number of older people are living with chronic kidney disease (CKD). Many have complex 
healthcare needs and are at risk of deteriorating health and functional status, which can adversely affect their quality 
of life. Comprehensive geriatric assessment (CGA) is an effective intervention to improve survival and independence 
of older people, but its clinical utility and cost-effectiveness in frail older people living with CKD is unknown.

Methods  The GOAL Trial is a pragmatic, multi-centre, open-label, superiority, cluster randomised controlled trial 
developed by consumers, clinicians, and researchers. It has a two-arm design, CGA compared with standard care, with 
1:1 allocation of a total of 16 clusters. Within each cluster, study participants ≥ 65 years of age (or ≥ 55 years if Aborigi‑
nal or Torres Strait Islander (First Nations Australians)) with CKD stage 3–5/5D who are frail, measured by a Frailty Index 
(FI) of > 0.25, are recruited. Participants in intervention clusters receive a CGA by a geriatrician to identify medical, 
social, and functional needs, optimise medication prescribing, and arrange multidisciplinary referral if required. Those 
in standard care clusters receive usual care. The primary outcome is attainment of self-identified goals assessed by 
standardised Goal Attainment Scaling (GAS) at 3 months. Secondary outcomes include GAS at 6 and 12 months, qual‑
ity of life (EQ-5D-5L), frailty (Frailty Index – Short Form), transfer to residential aged care facilities, cost-effectiveness, 
and safety (cause-specific hospitalisations, mortality). A process evaluation will be conducted in parallel with the trial 
including whether the intervention was delivered as intended, any issue or local barriers to intervention delivery, and 
perceptions of the intervention by participants. The trial has 90% power to detect a clinically meaningful mean differ‑
ence in GAS of 10 units.
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Discussion  This trial addresses patient-prioritised outcomes. It will be conducted, disseminated and implemented 
by clinicians and researchers in partnership with consumers. If CGA is found to have clinical and cost-effectiveness 
for frail older people with CKD, the intervention framework could be embedded into routine clinical practice. The 
implementation of the trial’s findings will be supported by presentations at conferences and forums with clinicians 
and consumers at specifically convened workshops, to enable rapid adoption into practice and policy for both neph‑
rology and geriatric disciplines. It has potential to materially advance patient-centred care and improve clinical and 
patient-reported outcomes (including quality of life) for frail older people living with CKD.

Trial registration  ClinicalTrials.gov NCT04538157. Registered on 3 September 2020.

Keywords  Activities of daily living, Aged, Assessment, Chronic kidney disease, Cost-effectiveness, Dialysis, Cluster 
randomised controlled trial, Comprehensive geriatric assessment, Frail elderly, Frailty, Functional improvement, Goal 
attainment scaling, Goals, Goal setting, Process analysis, Quality of life, Reablement, Recovery of function, Treatment 
outcome
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Introduction
Background and rationale {6a}
Chronic kidney disease (CKD) is a non-communicable 
disease in which the structure and/or function of the 
kidneys have been irreversibly altered by one or more 
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heterogeneous disease pathways, most commonly hyper-
tension and diabetes, for a period of at least three months 
[3, 4]. Globally, it is recognised as a major contributor to 
morbidity and mortality, with an estimated population 
prevalence of 9.1% [5]. In Australia, CKD affects at least 1 
in 10 adults (1.7 million people), is related to 16% of hos-
pitalisations, and contributes to 10% of deaths [6, 7]. The 
prevalence of CKD increases exponentially with older 
age due to the increase in comorbid chronic diseases 
such as type 2 diabetes mellitus and hypertension, and an 
increased susceptibility to nephrotoxic agents and drugs 
[8]. Ninety per cent of people with moderate to severe 
CKD are aged 65 and above [7].

Older people with CKD have complex health needs. 
When compared to people seen by other specialists, 
those seen by kidney specialists have a higher number 
of comorbid conditions and medications, and more fre-
quent institutionalisation [9]. This can make care plan-
ning challenging for older people, caregivers and the 
healthcare team. Managing older people with CKD will 
remain a pressing issue for individuals and the wider 
health system given the projected ageing of the popula-
tion [10]. Through an enhanced understanding of this 
population, care planning can be more appropriate and 
better reflect their needs.

For those living with CKD, frailty is highly prevalent 
[11, 12]. Frailty is defined as a state of increased vulner-
ability to poor resolution of homeostasis after a stressor 
event, which increases the risk of adverse outcomes [13]. 
Frail older people are at higher risk for mortality, inci-
dent falls, hospitalisation, and worsening mobility and 
functional dependence [14–19]. In community-dwellers, 
frailty is associated with more frequent doctor visits, 
greater institutionalisation, social isolation, and poorer 
self-reported perceived health [16, 17]. Identification and 
quantification of frailty is important as it enables health 
professionals to personalise management to achieve patient-
centred outcomes.

How best to manage and slow the progression of frailty 
is of interest to researchers and policy makers [20]. The 
British Geriatrics Society, Age UK, and the Royal Col-
lege of General Practitioners have issued Best Practice 
Guidelines which recommend a comprehensive geriatric 
assessment (CGA) be completed for all older people iden-
tified as being frail [21]. CGA seeks to improve person-
centred care by first identifying their medical, functional 
and psychosocial problems, and then tailoring coordi-
nated management plans to address them [22–24]. It is of 
proven benefit for older people in hospital, increasing the 
likelihood that they will be alive and residing in their own 
homes at follow-up [22]. It can also prevent a decline in 
function and improve the quality of life for frail older 
community dwellers [25]. Despite CGA being featured 

in practice guidelines, its evidence for reducing frailty in 
community dwellers is of low certainty [26, 27], and the 
details of the essential elements of a CGA differs among 
clinicians [28].

To date, no research has been undertaken to specifi-
cally understand the efficacy and safety of CGA in frail 
older people with CKD. The GOAL trial will be the first 
study of the efficacy, safety and cost-effectiveness of CGA 
in this population, internationally. It will do so with an 
appreciation of the importance of person-centred care 
and the role patient-identified goals have in underpin-
ning it, given attainment of their own goals is the pri-
mary outcome. The trial’s clinical relevance and utility 
will also be enhanced through consumer involvement, via 
the Consumer Advisory Board, during the trial develop-
ment, conduct and dissemination of results. It features 
an embedded process evaluation, which will contrib-
ute to better understanding of the essential components 
of CGA delivered and their importance for outcome 
achievement.

Objectives {7}
The primary hypothesis is that frail older people with 
stages 3–5/5D chronic kidney disease (CKD) who receive 
CGA, as opposed to usual care, have greater attainment 
of their self-identified goals.

The secondary hypotheses are that CGA being admin-
istered to frail older people with stages 3–5/5D CKD 
improves the quality of life, reduces frailty and mortality, 
lessens hospital admission rates and length of stay, and 
decreases Residential Aged Care Facility (RACF) admis-
sions, whilst being safe and cost-effective. A process eval-
uation will enable the establishment of features of CGA 
delivery that increase the likelihood that the intervention 
will be effective.

Trial design {8}
The GOAL Trial is a pragmatic, multicentre, superi-
ority, open-label cluster randomised controlled trial. 
While the intervention will be implemented at the par-
ticipant level, randomisation at the cluster (hospital) 
level has been chosen to avoid contamination of the 
intervention. The Australasian Kidney Trials Network 
(AKTN, The University of Queensland) is the sponsor 
and coordinating centre for the trial.

Methods: participants, interventions, and 
outcomes
Study setting {9}
Recruitment will occur at the nephrology outpatient 
clinics (the clusters) of 16 public hospitals across Aus-
tralia, with a mix of tertiary and peripheral sites. Each 
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hospital will form a cluster. For a cluster to be eligible 
for inclusion, it is expected they have a minimum of 55 
older people who meet the trial’s participant eligibility 
criteria (noted below). The list of study sites is available 
elsewhere (see Supplementary file 1).

Eligibility criteria {10}
Inclusion criteria
For inclusion in screening, an individual must meet 
both of the following criteria:

–	 Have moderate to severe CKD as determined by 
the treating nephrologist

◦ Stage 3 = eGFR 30–59 mL/min/1.73 m.2
◦ Stage 4 = eGFR 15–29 mL/min/1.73 m.2

◦ Stage 5/5D = eGFR below 15  mL/min/1.73m2, 
including those receiving dialysis

–	 Be aged ≥ 65  years, or ≥ 55 if Aboriginal and/or 
Torres Strait Islander (First Nation’s Australians)

For those who progress to enrolment, inclusion as a 
study participant requires a Frailty Index (FI) of > 0.25 
as measured by the FI Short Form, a validated measure 
in the nephrology outpatient setting [29].

An FI cut-off at 0.25 has been selected (robust 
[FI ≤ 0.25] or frail [FI > 0.25]) as research has demon-
strated individuals who were clinically ‘apparently vul-
nerable’ had a mean FI of 0.22, compared to those who 
were ‘mildly frail’ with mean FI of 0.27 [30]. Whilst the 
FI is not intended to be dichotomous, for the purposes 
of a study design that requires a value for participant 
recruitment, a cut-off at 0.25 is recognised as appropri-
ate [31]. This approach is consistent with other work 
undertaken within the field of frailty research [32–36].

Exclusion criteria
The exclusion criteria are either:

–	 Estimated life expectancy (12 months), or
–	 Unable to provide informed consent and/or partici-

pate in the Goal Attainment Scaling (GAS) process 
due to cognitive impairment or another reason.

Who will take informed consent? {26a}
During clinic appointments, the sites’ principal investi-
gators or a delegate, will approach prospective trial par-
ticipants to introduce the trial, describe the study, and 
answer questions. Prospective participants will be pro-
vided with the Patient Information Sheet and Consent 
Form (see Supplementary file 2). After discussing the 

trial, ample time will be given to the prospective partic-
ipant to enquire about the trial and decide whether to 
participate. If informed consent is provided, a consent 
form will be signed. All those who consent to partici-
pate will have the FI Short Form tool administered by a 
research nurse or delegate. If the FI score is > 0.25, the 
individual will be enrolled in the study and proceed to 
the completion of baseline assessments.

Since the coronavirus disease of 2019 (COVID-19) 
has necessitated some telephone clinic appointments 
rather than face-to-face appointments, the consent pro-
cess may be conducted in person or remotely. Verbal 
consent will be available prior to conducting screen-
ing assessments and when it is permitted according to 
local regulations. The site investigator, research nurse 
or delegate will obtain informed verbal consent prior 
to conducting the Frailty Assessment. All staff involved 
in obtaining consent and enrolling participants have 
received specific training in the trial and the require-
ments of Good Clinical Practice.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
The consent process includes a provision for data link-
age of research observations with state government 
health information systems data. No additional bio-
logical samples outside those collected as part of rou-
tine clinical care are being collected from participants. 
There are no ancillary studies planned.

Intervention
Explanation for the choice of comparators {6b}
Participating sites assigned to the control group will provide 
participants with usual care as per each hospital’s standard 
operating procedures. This group will be compared to those 
participants at intervention group clusters who receive CGA 
as an intervention in addition to usual care.

At control sites, a letter will be issued to the treating 
General Practitioner (GP) to inform them of a partici-
pant’s enrolment in the trial.

Intervention description {11a}
The intervention, CGA, is a consultation completed by a 
geriatrician. Geriatricians are specialists who routinely 
undertake this task in their role of managing patients 
aged over 65 years. It forms a key part of their specialist 
training. Overviewed in Table 1 are the various compo-
nents outlined in the consensus guidelines, which may be 
included in CGA at the geriatrician’s discretion, as deter-
mined by the participant’s individual needs [23, 37].

For this trial, CGA will be delivered by the geriatri-
cian in an outpatient clinic setting within 14 days of the 
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baseline GAS. It is expected to take one hour (Medicare, 
Australia’s universal health insurance scheme, allocates 
60 min for these assessments). The geriatrician will have 
access to the patient’s list of current medications and 
their medical history. When appropriate, the participant 
may also be accompanied by a support person (such as a 
spouse) who is allowed to provide collateral history to the 
geriatrician if warranted. This reflects routine practice.

At some hospitals, particularly teaching hospitals 
within the public health system, CGAs are conducted by 
Advanced Trainees in Geriatric Medicine with supervi-
sion from a consultant geriatrician. Advanced Trainees 
are doctors completing their final years of specialisation 
training. To increase the feasibility and generalisability of 
The GOAL Trial intervention, Advanced Trainees in Ger-
iatric Medicine may complete the CGA provided they are 
supervised and the reports they generate are reviewed by 
the responsible geriatrician.

GPs often have insights into patients’ functional and 
cognitive problems that are not recognised or docu-
mented by hospital-based teams. The patient’s GP will be 
asked to consider making a referral to the geriatric outpa-
tient clinic as per routine practice and asked to provide 
any additional relevant information that they feel would 
be relevant. This will occur once a participant is enrolled, 
and before they are seen in the outpatient clinic by the 
Geriatrician.

Following the CGA, the geriatrician will generate a let-
ter to the treating nephrologist, GP and any other rel-
evant specialists, which will include a comprehensive 
problem list and recommendations regarding an individ-
ualised care plan. The necessary referrals to allied health 

professionals and other specialists will be undertaken 
by the treating geriatrician where the site has their own 
Day Hospital or relevant outpatient service. Where such 
services are not available, the letter will request the assis-
tance of the participant’s GP to make the required refer-
rals to community-based providers.

The CGA intervention concludes once the geriatri-
cian issues their letter and makes the referrals. It does 
not extend to ensuring a participant’s compliance with 
the recommendations, the GP actioning recommended 
medication changes, or a participant’s attendance at any 
referred allied health interventions.

Criteria for discontinuing or modifying allocated 
interventions {11b}
The CGA will only be discontinued at the request of the 
participant.

Strategies to improve adherence to interventions {11c}
Completing CGA is routine practice for geriatricians. For 
the purposes of this trial, and to facilitate standardisation, 
all geriatricians delivering the consultation will be famil-
iarised with recent consensus guidelines which clearly 
define CGA [23, 37]. They will also be provided with a 
template which they can use for their notes if they wish. 
This template is provided elsewhere (see Supplementary 
file 3).

Relevant concomitant care permitted or prohibited 
during the trial {11d}
It is expected that only a very small percentage of par-
ticipants in the control group will receive CGA (2–5%) 
as part of their usual care. This will be recorded in the 
study database, to allow estimation of contamination. All 
other aspects of care provided will follow standard local 
practice  for individuals with CKD being managed by a 
nephrologist.

Provisions for post‑trial care {30}
There are no provisions for post-trial care given the 
anticipated low risk of harm from a participant’s involve-
ment in this trial.

Outcomes {12}
Table  2 outlines the outcome measure and timepoints 
corresponding to each of the trial’s objectives.

Participant timeline {13}
All participants will be followed up by their respective 
hospitals for a total of 12  months. A SPIRIT [1, 2] dia-
gram for the schedule of enrolment, intervention and 

Table 1  Domains of a comprehensive geriatric assessment—
adapted from Welsh TJ, Gordon AL, Gladman JR. Comprehensive 
geriatric assessment—a guide for the non-specialist [23]; and, 
Parker SG, McCue P, Phelps K, McCleod A, Arora S, Nockels K, et al. 
What is Comprehensive Geriatric Assessment (CGA)? An umbrella 
review [37]

Domain Components

Physical health Comorbid conditions and disease severity
Medication review
Nutritional status

Psychological health Cognition
Mood and anxiety

Functioning Mobility, balance and falls
Personal and instrumental activities of daily living
Transport

Social circumstances Social networks (including family and informal 
support available)
Accommodation

Future planning Advance care planning
Patient goals and priorities
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assessments is included as Fig.  1. There will be a total 
of six interactions required for participants at an inter-
vention site and five at control sites. There will be no 
trial-specific laboratory or radiological investigations 
requiring visits. Depending on the individual, a geriatri-
cian may request further investigations as part of their 
CGA and referrals to other specialty services may occur. 
Upon completion of the trial’s 12-month follow-up, a 
small group of ~ 30 purposively sampled patients will be 
approached to participate in interviews for the qualita-
tive data collection required for process evaluation. This 
interview would necessitate an additional visit.

Sample size {14}
Based on data from community-dwelling frail older 
adults, it is estimated that CGA will improve the GAS 
score by at least 10 points from an average score of 36 at 
baseline (which presents a change in one standard devia-
tion, equivalent to a medium effect size) [25].

It is estimated that a cluster randomised trial with 
an average cluster size of 20 participants (coefficient of  

variation of sizes = 1) would require 16 hospital sites 
(clusters) with 8 sites in the intervention and control 
arm, respectively, to achieve 90% power to detect a 
mean difference in GAS score of 10 units at 3 months 
follow-up. This power calculation, giving a sample 
size of 320, assumes a common standard deviation of 
10 units and an intra-cluster correlation coefficient of 
0.3. To achieve sufficient power for the analysis of the 
secondary outcome of GAS at 12 months, an allowance 
for a 33% loss to follow-up over the 12  months was 
included, requiring baseline GAS observations from 
478 participants. The 16 sites will be expected to each 
have a minimum of 55 patients who meet the eligibil-
ity criteria. Based on previous studies, it is estimated 
that approximately 10% of eligible patients will not con-
sent to participate [26, 29] and a further 35% will not 
meet the frailty criteria [38] leaving a recruitment tar-
get of 500 (approximately 30 at each site). Assumptions 
in the sample size calculation will be re-estimated on 
trial data at the mid-point of the planned recruitment 
period.

Table 2  Mapping of outcomes to objectives

Objective Outcome measure Timepoint

Primary objective
    To determine whether CGA in frail older people with stages 
3–5/5D CKD improves attainment of patients’ own goals of care 
at 3 months

GAS Baseline and 3 months

Secondary objectives
    To determine whether CGA improves attainments of patients’ 
own goals of care over time

GAS Baseline, 3, 6 and 12 months

    To determine whether CGA improves patient’s quality of life 
over time

EQ-5D-5L Baseline, 3, 6 and 12 months

    To determine whether CGA favourably affects the trajectory of 
frailty status over time

FI Baseline, 3, 6 and 12 months

    To determine whether CGA reduces mortality during the 
12-month follow-up

All-cause mortality (time to event, proportion)
Cause-specific mortality (time to event and proportion)

Continuous

    To determine whether CGA reduces the number of hospital 
admissions during the 12-month follow-up

Hospital admissions (number and reason) Continuous

    To determine whether CGA reduces the hospital length of stay 
number during the 12-month follow-up

Hospital length of stay (days) Continuous

    To determine whether CGA reduces admissions to RACF at 
12 months follow-up

Time to RACF admission Continuous

    To determine whether CGA is cost-effective within the trial 
context

Health care use analysis Continuous

Exploratory objectives
    Patient recall of health service utilisation Comparison of data gained from data linkage and the 

patient-completed Health Care Diary
Continuous

    Process evaluation Qualitative After completion of the 
12-month follow-up

Safety objective
    To determine whether CGA is safe when administered to frail 
older patients with stages 3–5/5D CKD

Any associated hospital admissions or mortality Continuous
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Recruitment {15}
Participants will be recruited from nephrology outpatient 
departments across the study sites, with the principal 
investigator, or delegate, identifying potentially eligible 
individuals from their respective hospital databases. A 
study invitation letter and information summarising 
the study may be used by site research staff to inform 
potential participants that, during an upcoming clinic 
appointment, they will be approached by their nephrolo-
gist, research nurse or delegate about participating in the 
trial. The letter will include contact information for the 
research nurse or delegate, should the individual wish to 
make enquiries about participating.

During clinic appointments, the site’s principal inves-
tigator, or delegate will approach prospective trial par-
ticipants to introduce the trial, describe the study, and 
answer any questions. This may occur face-to-face or over 
the phone, depending on the delivery mode of the clinic.

Strategies to achieve adequate participant enrolment 
include providing clear information in a user-friendly 
format that outlines the aims of the trial, the individu-
al’s required commitment, and how it is anticipated the 

research will help people such as them in the future. 
This will be underpinned by the Consumer Advisory 
Board reviewing trial participant materials. Other strate-
gies include clear information on who the local contact 
is for the trial at each site and the provision of a timely 
response to any questions from prospective participants. 
Culturally and linguistically diverse patients are accom-
modated by an interpreter service being available for 
recruitment and all study assessments.

Assignment of interventions: allocation
Sequence generation {16a}
The participating clusters will be randomised to the 
intervention or control group with an allocation ratio of 
1:1, using a block randomisation schedule generated by 
an independent unblinded statistician.

Concealment mechanism {16b}
The allocation list will be maintained on a secure server 
in a folder accessible only to the independent statistician 
and the block size will be concealed from all other per-
sonnel involved in the study.

Fig. 1  SPIRIT Figure [1, 2] showing the study schedule for enrolment, intervention and assessments
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Implementation {16c}
All participants at a cluster randomised to an interven-
tion group will receive the intervention, CGA. Par-
ticipants at a cluster randomised to a control group will 
receive usual care.

Assignment of interventions: blinding
Who will be blinded {17a}
Due to the nature of the intervention complete blind-
ing is not feasible. Therefore, clinicians and participants 
will not be blinded to the treatment allocation. However, 
researchers assessing the outcome, responsible for the 
analysis and reporting of the study (including the lead 
statistician, lead data manager and trial steering commit-
tee members) will be blinded to the allocation of the two 
intervention arms.

Procedure for unblinding if needed {17b}
The Data and Safety Monitoring Board and the inde-
pendent statistician will make recommendations to the 
Trial Steering Committee, as required, should safety 
monitoring warrant unblinding.

Data collection and management
Plan for assessment and collection of outcomes {18a}
The research nurses or delegate at each study site will be 
primarily responsible for data collection and data entry, 
as per the timings overviewed in Fig. 1. They will collect 
baseline and clinical assessments by meeting with each 
study participant and reviewing their medical record. 
They will also administer the GAS, EQ-5D-5L, and FI 
tools. Data will be directly inputted into Research Elec-
tronic Data Capture (REDCap), a secure, web-based soft-
ware platform hosted at The University of Queensland 
[39]. Training on data collection processes and the use of 
REDCap will be provided by the coordinating centre at 
site initiation.

Given GAS is the primary outcome measure and con-
cerns exist regarding implementation due to the risk of 
poorly written goals and scales [40–42], a comprehen-
sive training package was developed. This training was 
designed to ensure the consistent application of GAS 
by enabling research nurses and delegates to adminis-
ter it confidently and competently. Supplementary file 4 
provides an overview of the training that was provided, 
which included simulated cases and direct one-on-one 
feedback.

Goal attainment scaling
GAS will be used to measure attainment of patient-
identified goals as it is suitable in potentially heterog-
enous patient groups with differing goals [43, 44], and 
has been found to be a valid [43, 45, 46], reliable [45, 46], 

and responsive [25, 47, 48] outcome measure. It has been 
advocated as a sensitive measure of change in trials of 
complex interventions for frail older people [25, 49, 50]. 
As a method of setting measurable goals which are mean-
ingful for patients, it is highly congruent with principles 
of personalised medicine [51].

The basic steps of GAS include: identifying goals; defin-
ing the current (baseline) status; identifying potentially 
better and worse attainment outcomes on a five-point 
scale, with consideration of patient and environmental 
factors such as their current status; weighting the goals; 
and, at follow-up, scoring the achieved outcome against 
the stated possible attainment levels [52].

The extent to which goals are achieved is calculated by 
the formula [53]:

where wi = weight assigned to the goal area and xi = the 
attained score for the goal area.

Using this formula, a score of 50 means that all goals 
have been met. Scores lower than 50 show a deficit in 
goal attainment, and scores above 50 show better-than-
expected outcomes [53]. The overall score is normalised 
to a mean of 50 and a standard deviation of 10.

EQ‑5D‑5L
Quality of life will be measured by EQ-5D-5L (EuroQol 
5 dimensions, 5 levels questionnaire) as it is a frequently 
used and validated quality of life instrument [54]. The 
measure also allows comparisons with international data 
and conversion to a utility score for use in the economic 
analysis of the intervention.

Frailty index
There is a lack of consensus as to how to measure frailty, 
with a systematic review identifying 20 different frailty 
instruments used for people with CKD [12]. The FI has been 
selected for this study as it has been confirmed to be feasi-
ble and valid for older people with CKD in the outpatient 
setting [29]. It also has the degree of granularity necessary 
to inform decision-making for individuals, which is lacking 
where dichotomous classifications of frail/not frail are used 
[29]. Further, it recognises frailty as a multidimensional risk 
state and, in doing so, it can facilitate quantification of its 
severity across the health spectrum [29, 55–58].

Health care use analysis
Health care use, and their associated costs, will be cal-
culated from the Health Care Diary (see Supplementary 
file 5) completed by participants and from hospital records 

GASscore = 50+
10 (wi × xi)

0.7 w
2
i
+ 0.3 wi

2
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when available. The unit cost of care will be derived 
from appropriate sources for different types of services. 
For primary care, including specialist visits, the Medi-
care schedule with estimated out-of-pocket expenses 
will be applied. For hospital stay, (average) unit cost 
associated with respective Australian Refined Diagnosis 
Related Groups (AR-DRG) will be applied. Other costs 
will be applied at appropriate market wages for the care 
provided.

Patient recall of health service utilisation
Count of service used by health service types collected 
from the Health Care Diary (participant-completed) will 
be compared to services recorded and retrieved from 
data linkage.

Process evaluation
At the end of the 12-month follow-up period, qualitative 
semi-structured interviews will be conducted with ~ 30 
purposively sampled patients and their caregivers until 
data saturation is achieved. Key informant interviews will 
also be conducted with clinicians (geriatricians, neph-
rologists, general practitioners, nurses, allied health pro-
fessionals) involved in the study, with the final number 
determined by that needed for thematic saturation. All 
interviews will be recorded and transcribed verbatim.

Additionally, data will be extracted from redacted CGA 
letters/reports obtained from intervention sites to allow 
for analysis of the main health and wellbeing issues iden-
tified in the CGA and any associated recommendations 
made by the Geriatrician to address them. An issues 
register will also be kept by the coordinating centre to 
capture any observations that can inform the process 
evaluation.

Safety
Data collected for the secondary outcomes related to 
mortality and associated hospital admissions will be used 
for monitoring participant safety.

Plans to promote participant retention and complete 
follow‑up {18b}
Participant retention will be achieved by several strate-
gies. Participant involvement throughout the trial devel-
opment, activation and conduct, facilitated primarily by 
obtaining the Consumer Advisory Board’s input, ensures 
a patient-centred approach is applied to all trial activities 
and interactions with trial participants. The study staff 
at each site will be accessible to participants to answer 
their questions and respond to any concerns. To mini-
mise the burden on a participant’s time, study visits will 
be scheduled to occur with any pre-existing clinic or 

other outpatient appointments in place for them when 
possible. Parking vouchers or travel reimbursements, to 
a maximum of $60 AUD, will be provided for visits that 
are study-specific and cannot be done remotely over the 
phone. Practical guidance and suggestions for partici-
pant retention awareness training will occur at the site 
initiation meetings and is documented in the Operations 
Manual.

For participants who withdraw from the trial, no fur-
ther information will be collected from the date of 
withdrawal. If a participant at an intervention site does 
not receive the CGA, or a participant at the control site 
receives a CGA, they will remain in the trial and be fol-
lowed up until the end of the study and analyses will be 
conducted using the intention-to-treat principle.

Data management {19}
Study data will be captured and stored in a REDCap data-
base, which is secure, and password protected. The trial’s 
data management team will utilise REDCap’s Data Qual-
ity module, complemented by R statistical software (R 
version 4.1.0) [59], for data cleaning and to ensure data 
completeness, plausibility, and adherence to the protocol. 
Where potential issues are identified, they will be raised 
with the study sites to either amend the data or confirm 
it is correct.

The REDCap database service is managed by the Uni-
versity of Queensland. Original consent forms, paper 
copies of questionnaires and case report forms will be 
stored in a secure location accessible only to the local site 
investigator and the local research nurse at the site where 
the participant was recruited. These locally stored data 
will be in identifiable form as they will contain names, 
dates of birth and other identifiers.

After closure of the trial, investigators will retain all 
study documentation, including consent documents, eth-
ics committee approvals, and correspondence for a mini-
mum of 15 years or according to local policy before being 
securely destroyed.

Confidentiality {27}
Participant records and the data generated by the study 
will be confidential in line with the recommendations of 
the NHMRC [60] and Australian privacy legislation [61]. 
Any information that may identify a participant will be 
excluded from data presented in the public arena. Data 
will be stored in a secure, lockable location, and access 
to electronic data will be protected through a password-
protected web interface. The data extracted will be coded 
using a unique study number. Similarly, data collected 
on the electronic case report form will be coded using a 
unique subject number.
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Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
No additional biological samples outside those collected 
as part of routine clinical care are being collected from 
participants.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Data will be analysed at the individual patient level. 
The primary outcome, Goal Attainment Scaling (GAS) 
scores at three months, will be analysed using a lin-
ear regression model with the intervention group as a 
binary covariate and baseline GAS score as a continu-
ous covariate. To allow for the clustering of data within 
study centres, inference will be based on robust stand-
ard errors. Multiple imputation will be used if there is 
more than 5% missing data on the three-month GAS 
scores. Subgroup analysis of GAS scores at three months 
will be undertaken based on baseline characteristics of 
patients (including age, CKD stage, and frailty status) and 
study site (including unit size). Subgroup effects will be 
assessed via treatment-by-subgroup interactions in linear 
regression models.

Repeatedly measured continuous secondary outcomes 
(GAS scores at 6 and 12  months, EQ-5D-5L scores, FI) 
will be analysed using mixed models for repeated meas-
ures (MMRM) with a random intercept for the study 
centres and an unstructured variance–covariance matrix 
to model the within-patient correlation structure due to 
the repeated measurements. The models will have fixed 
effects for the intervention group, categorical time, the 
intervention-by-time interaction, and baseline measure-
ments of the outcome. The primary results will be the 
treatment effect estimates at 6 and 12  months and 95% 
confidence limits.

Other secondary outcomes will be analysed using regres-
sion models appropriate for the type of outcome. The effect 
of CGA on the rate of hospital admission will be tested 
using a Poisson regression model with a random intercept 
for study centres and the effect of CGA on time to all-cause 
mortality and time to hospital admission will be assessed 
using Cox regression with frailty (random intercepts) for 
study centres. A detailed statistical analysis plan will be 
made public before unblinding of the trial statistician and 
other study personnel at the coordinating centre.

Cost‑effectiveness evaluation
For the assessment of cost-effectiveness, a cost-utility 
analysis will be undertaken with the primary analysis 

from the perspective of the healthcare system. An incre-
mental cost-effectiveness ratio (CER) per quality adjusted 
life years (QALY) gained in the intervention arm, com-
pared with the usual care arm, will be calculated follow-
ing the formula:

where int = intervention group (receiving CGA) and 
cont = control group (receiving usual care).

Cost of the intervention will be calculated based on 
additional time over usual care for the nurse and geri-
atrician to complete their assessments. Costs specific 
to the research (e.g. research assessments) will not be 
included. Cost of health care usage in the intervention 
and control group will be calculated from diaries filled 
out by participants and from hospital records where 
available. Unit costs of care will be derived from appro-
priate sources for the care. For primary care, the Medi-
care schedule with out of pocket will be applied and 
average Australian Refined Diagnosis Related Groups 
(AR-DRG) applied for hospital stays. Other costs will 
be applied at appropriate wage standards for the care 
provided.

Utility scores will be derived from the EQ-5D-5L [62] 
using the Australian algorithm if available (unpublished) 
or the UK algorithm [63]. Quality-adjusted life years for 
each group will be calculated using the utility score mul-
tiplied by time in the study.

Sensitivity analyses will be conducted for cost vari-
ations, intervention durations, as well as EQ-5D-5L 
score variations. Additional analyses will be conducted 
should there exist cluster effect and variation across 
sub-groups (e.g. study location, gender, age, frail lev-
els and other relevant comorbidities). Reporting of the 
cost-utility analysis will follow the Consolidated Health 
Economic Evaluation Reporting Standards (CHEERS) 
guideline [64].

Process evaluation
For the process evaluation, descriptive statistical meth-
ods will be used to summarise the details of the process 
of trial performance and CGA delivery, as well as issues 
noted, including the number and percentages of issues 
noted in each of the sites, and will also be analysed quali-
tatively by summarising them in themes, if such themes 
emerge. The patient and health professional qualitative 
interviews will be analysed using a thematic framework 
approach, by extracting themes from the interview tran-
scripts, supported by software (NVivo).

CER =
Costint − Costcont

QALYint −QALYcont
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Interim analyses {21b}
No interim analyses are planned for outcomes. As noted 
elsewhere, an interim analysis of the sample size is 
planned.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
Subgroup analysis may be undertaken based on partici-
pant (age, CKD stage, frailty) and study site (region, size) 
characteristics where possible.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
Protocol deviations (e.g. delayed CGA, cross-over) will 
be investigated in sensitivity analyses. Imputation of ran-
domly missing values will be tested during sensitivity 
analyses.

Plans to give access to the full protocol, participant 
level‑data and statistical code {31c}
Access will only be provided after the primary results 
of the trial and any pre-specified analyses are published. 
De-identified individual participant data will be made 
available upon request to a Data Access Committee, a 
review board set up to assess proposals based on sound 
science, benefit-risk balancing and research team exper-
tise. Appropriate data will be made available to approved 
proposals. This process will be in effect for a period of 
up to 5 years following the publication of the main study 
results. After 5  years, the data will be available in the 
Sponsor’s data warehouse but without investigator sup-
port other than deposited metadata.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
The Australasian Kidney Trials Network (AKTN) is 
the coordinating centre on behalf of the University of 
Queensland. As the Central Coordinating Centre it is 
tasked with responsibilities including site set-up and 
close-out, training, monitoring, data management, 
statistics, distributions of funds to sites, and support-
ing the central operations including governance and 
committees.

The Trial Steering Committee (TSC) is comprised of 
persons appointed through AKTN procedures, includ-
ing chief investigators, a statistician and consumers. It 
is chaired by the Chief Principal Investigator. It is the 
responsibility of this group to provide leadership to the 
overall conduct of the trial and ensure trial integrity. In 
particular, this group will review the progress of the study 
in achieving the objectives, take appropriate decisions to 
meet these objectives and make decisions regarding the 

continuation or modification of the trial given reports 
from the Data and Safety Monitoring Board. The TSC 
oversees the trial-related activities of the coordinat-
ing centre, AKTN, and reports to the AKTN Scientific 
Committee.

The Trial Management Committee (TMC) comprises 
selected chief investigators including the Chair of the 
TSC, AKTN executive committee member, clinical oper-
ations manager, clinical project manager, clinical research 
associates, statisticians, data managers, and a PhD can-
didate. The TMC provides support to the TSC in the 
execution of their responsibilities. Its focus is primarily 
on operational matters regarding the trial’s management 
and conduct. It provides regular reports to the TSC with 
information including site status, recruitment, retention, 
protocol compliance, data completeness and legal and 
regulatory issues.

The Consumer Advisory Board comprises nine con-
sumers and a PhD candidate. They provide input on trial 
design and implementation, and the dissemination of 
findings, and reports to both the TSC and the TMC. Two 
consumers are also members of the TSC.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
An independent Data and Safety Monitoring Board 
(DSMB) will monitor safety data, data integrity and trial 
conduct, and review unblinded data on the incidence and 
circumstances of safety outcomes. It will be comprised 
of a nephrologist, a geriatrician and a statistician, all of 
whom have no financial or scientific conflicts of interest 
with The GOAL Trial. The DSMB will report to the Chair 
of the TSC and also the Chair of the AKTN Executive 
Operations Secretariat.

Adverse event reporting and harms {22}
No serious adverse events are anticipated to occur as a 
result of the CGA intervention or assessments (e.g. FI, 
GAS, EQ-5D-5L) in this trial. Adverse events, such as 
injurious falls, cardiac events, medication side effects, 
or death, will be captured by data collected for the sec-
ondary outcomes of mortality and hospitalisations. The 
Data and Safety Monitoring Board will look at trends 
between the control and intervention groups and action 
as appropriate.

Frequency and plans for auditing trial conduct {23}
This study will be monitored by AKTN, as the Central 
Coordinating Centre, in accordance with International 
Conference on Harmonisation Good Clinical Practices 
(ICH GCP), 21CFR Part 312. Monitoring efficiency will 
be optimised by a system of remote monitoring per-
formed by AKTN. Risk-based monitoring is used for the 
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study. If indicated, and with advance notice, study sites 
may be visited by a Clinical Monitor. The visits will be an 
opportunity to provide additional support and training to 
site staff, ensure the study is conducted according to the 
protocol, and in line with local regulatory requirements, 
including Good Clinical Practice. Source documents 
from which the data are obtained will be made available 
during the visit to the Clinical Monitor for review. Infor-
mation garnered through monitoring will be fed back as 
appropriate to the independent Data and Safety Monitor-
ing Board. The Trial Steering Committee will retain sole 
decision-making regarding trial continuation and modifi-
cations to trial design and procedures while maintaining 
the confidentiality of the accumulating data.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical 
committees) {25}
The Trial Management Committee will be responsible for 
ensuring any protocol amendments are approved by the 
responsible independent ethics committees and local site 
governance and then communicated to the principal site 
investigators and site staff for implementation.

Dissemination plans {31a}
Trial results will be communicated via publication in sci-
entific journals, through presentations at geriatric medi-
cine, nephrology, and other conferences, and by updates 
posted on the Australasian Kidney Trials Network web-
site and social media accounts. Participants will have the 
ability to opt-in to receive information about the trial’s 
key findings. A summary of the results will be drafted 
centrally and disseminated by the site’s investigator.

Discussion
This research directly aligns with the research priorities 
identified by stakeholders in the care of people living with 
CKD. The trial includes outcomes identified through the 
global Standardised Outcomes in Nephrology (SONG) 
Initiative [65], which involved over 10,000 patients, car-
egivers, health professionals, and policy makers from 
more than 100 countries in a consensus process to estab-
lish critically important core outcome sets for trials in 
people living with CKD [66]. Those specific outcomes 
include improving lifestyle, better treatment to prevent 
and manage complications and side effects, and access to 
quality care [67]. Patient-important matters, such as life 
participation (encompassing the ability to travel), fatigue 
and mobility [65] are able to be considered by patients as 
part of the GAS process.

A Consumer Advisory Board has been established 
to provide input across all stages of the research from 
designing the study (including strategies for recruitment) 

through to dissemination (design of plain language 
reports via print and online media to disseminate the 
findings to consumers initially via Kidney Health Aus-
tralia and the broader community) and implementation.

The rollout of the trial’s findings will be supported by 
workshops and forums with partners (involving ~ 60 par-
ticipants, caregivers, nephrologists, geriatricians, primary 
care physicians, and multidisciplinary clinicians, funders, 
and policy makers) and partner organisations (Australia 
and New Zealand Society of Nephrology, Caring for Aus-
tralian and New Zealanders with Kidney Impairment), 
based upon the SONG process [65] to develop a frame-
work and a pathway for implementation. This will involve 
plenary sessions and facilitated break-out discussions 
on the opportunities, barriers, and strategies for imple-
menting the evidence into practice and policy. This will 
also directly inform the Position Statement on “Manage-
ment of Frail Older People with Chronic Kidney Disease” 
planned for endorsement by the Australian and New 
Zealand Society of Geriatric Medicine.

In recognition of the challenges presented by the 
COVID-19 pandemic, elements of the trial design and 
activities have been adjusted to manage the risks to par-
ticipants and staff and preserve the integrity of the trial. 
Remote trial activities will be permitted if in-person visits 
are not feasible. This includes remote delivery of CGA, 
GAS, and the FI Short Form. All sites are expected to fol-
low local infection control polices related to COVID-19 
and manage trial conduct in accordance with applica-
ble local requirements. If a study participant becomes 
COVID-19 positive during the study, there will be no 
restrictions on trial participation. The Trial Steering 
Committee, with the input of both the Trial Management 
Committee and Consumer Advisory Board as appropri-
ate, may need to make further pragmatic decisions to 
enable the safe conduct of the trial.

Trial status
The first trial participant was enrolled on 15 March 2021 
and recruitment is expected to be completed by 1 July 
2023, with 12-month follow-up of all participants sched-
uled to be completed by 1 July 2024. The protocol is ver-
sion 2.5, dated 22 March 2023.
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