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Abstract

Purpose Aboriginal and Torres Strait Islander peoples’ culture is integral to health and wellbeing; this includes
access to traditional Country, maintenance of kinship relationships, to speak traditional language and
participate in cultural practices. Most clients commencing dialysis in remote Australia, including the
Northern Australia region, identify as Aboriginal and/or Torres Strait Islander peoples. Aboriginal people

who need kidney replacement therapy and are physically fit to access home dialysis report additional
health and cultural benefits beyond achieved dialysis adequacy. This study aimed, within the setting of
local COVID-19 pandemic preparations and response phases, to design and pilot a physical frailty
assessment tool to inform the support needs of physically frail adults in the Northern Territory of Australia
after starting haemodialysis.
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SAboriginal and/or Torres Strait Islander peoples.
#Indigenous Patient Reference Group members.
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Methods Informed by a literature review and patient advisors, the tool incorporated patient-important
domains of dyspnoea, strength, mobility and fitness using the Medical Research Council dyspnoea scale,
hand grip strength, de Morton Mobility Index and 1-minute sit-to-stand test. During April to September
2021, frailty measures were recorded at baseline and 16 weeks at one outpatient location, alongside
optional restorative care and individualised physical function goal setting. Data were presented as median
(IQR) and percentage.

Main findings Twenty adults completed the baseline assessment: median age was 51 (47, 67) years, 80% were
Aboriginal and/or Torres Strait Islander peoples, 80% were utilising haemodialysis and 53 (35, 74) days after
incident dialysis. All study participants identified physical function goals, including walking improvement.
Baseline measures for the dyspnoea scale and de Morton Mobility Index were 3 (1, 4) and 74 (67, 96); hand
grip strength was 21.1 (21.1, 27.4) kg, and 1-minute sit-to-stand repetitions was 16.0 (3.3, 21.0), respectively.
Ten patients returned for follow-up measures, with a 70% goal achievement and statistically significantly
improved measures for hand grip strength (P = 0.03), de Morton Mobility Index (P = 0.04) and 1-minute
sit-to-stand (P = 0.02).

Principal conclusions Baseline physical frailty and subsequent personal physical goal attainment were
associated with improvements in strength, fitness and mobility in adults after starting dialysis.

Keywords: Patient-partnered; Kidney failure; Dialysis; Frailty; Aboriginal and Torres Strait Islander peoples;
First Nation peoples

Highlights

« Itis believed that the ‘Frailty-to-Fit’ physiotherapy program is suitable for renal care units to immediately adopt
to support health outcomes of Aboriginal and Torres Strait Islander peoples and non-Indigenous peoples who
have kidney failure and seek pathways to near-home dialysis and self-care home dialysis.

« The main aim of this program was to make physical restorative care, which is a usual care activity of
physiotherapy healthcare professionals, available in the best way that patients with high frailty support needs
themselves wanted to support their life participation and renal care goals.

o The ‘Frailty-to-Fit’ program was developed and refined based on patient feedback, including from Indigenous
Patient Reference Group members. Healthcare users were evaluating the program throughout.

« The program was underpinned by person-centred and patient health professional partnership approaches,
which helped to promote an empathetic, respectful and culturally safe care.

Introduction survival. Kidney replacement therapy, as dialysis or a
Kidney failure occurs when reduced kidney function kidney transplant, along with health and functional
(<15/mL/min/1.73m?) results in retention of uraemic support, improve survival, life participation and quality
waste within the body, dysfunction of other organs, of life. Dialysis and related healthcare for people with
and experienced as uraemic symptoms and lower kidney failure impact individuals, their families, and
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affect all populations of the world, including First
Nations peoples (Bikbov et al, 2020; Cockwell & Fisher,
2020; Kerr et al, 2022; Smith et al, 2021). Haemodialysis
use in Australia has doubled since 2000 and now
involves 17.5% of hospital admissions. Aboriginal and
Torres Strait Islander peoples, the First Nation people
of Australia, access dialysis at a 5.5 times higher rate
than other Australians and commence dialysis at a
younger adult age. Diabetes is the major cause of
kidney failure among Aboriginal and Torres Strait
Islander peoples, and hospital-based haemodialysis
has been the predominant treatment location (Hughes
et al, 2018; Kerr et al, 2022; Khanal et al, 2018; Smith
et al, 2021). Many Aboriginal and Torres Strait Islander
peoples have relocated to live closer to hospitals so
that they can access dialysis (Hughes et al, 2018). Self-
care dialysis (delivered by the patient or a family carer)
requires direct health professional support for the
training period but can then be utilised independent of
hospital-based care. Close-to-home care for people
who have kidney disease is a patient-important
outcome for Aboriginal and Torres Strait Islander
peoples (Tunnicliffe et al, 2022).

Life participation with COVID-safe dialysis access
Australian jurisdictions enacted public health
protection strategies to reduce viral transmission,
following the coronavirus pandemic declaration on 11
March 2020 (www.health.gov.au/health-alerts/covid-
19/about, accessed on 18 November 2022). By 26
March 2020, the Northern Territory (NT) applied the
Biosecurity Act 2015, so that remote NT communities
were closed to all non-essential travel, citing a need to
support ‘remote Aboriginal people (to be) safe during a
pandemic in the context of severe overcrowding,
inadequate repairs and maintenance and sub-
standard health hardware’ (Paterson, 2020).
Territorians with diabetes, cardiac and kidney disease
and who needed dialysis were identified as likely to

have higher illness morbidity and mortality following a
coronavirus infection. In Darwin, the Royal Darwin
Hospital established a COVID-19 care ward, where
COVID-infected persons were admitted and cared for,
and established other COVID-mitigation strategies,
while continuing usual hospital services including

incident and maintenance haemodialysis treatments.

Life participation enabled by physical restorative
conditioning

Life participation is promoted through physical
function, or aided when there is impaired function and
frailty. Frailty contributes to declines across physical,
social and psychological domains of human function
(Gobbens et al, 2010; Nixon et al, 2018; Wu et al, 2019)
and additive to age-related frailty (Clegg et al, 2013;
Gill et al, 2010). Advanced frailty is associated with
reduced quality of life (lyasere et al, 2016; Nixon et al,
2020) and higher personal care needs, hospitalisation
and morbidity (Chowdhury et al, 2017; McAdams-
DeMarco et al, 2013). Frailty is disproportionately
prevalent in remote-living Aboriginal Australians
(Hyde et al, 2016) and an increased risk of geriatric
syndromes has been observed due to high rates of
coexisting chronic conditions (LoGiudice, 2016). Frailty
is a component of kidney failure symptoms, common
in diabetes, and a barrier to undertaking treatment
that requires self-care. Access challenges for self-care
dialysis are contributed by socioeconomic
disadvantage, remote living (distance to health
infrastructure) and cultural discrimination within
mainstream health services (Cass et al, 2004; Hughes
et al, 2018; Huria et al, 2021; King et al, 2009; Liyanage
et al, 2015). In contrast, improvements in frailty and
functional capacity have been shown in adults with
kidney failure who access physical activity and
exercise interventions (Clarkson et al, 2019).
Furthermore, non-frail adults who utilise self-care
dialysis possess the physical fitness required for the
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high metabolic and physical needs of acute kidney
transplantation (McAdams-DeMarco et al, 2022).
Physical frailty detection and improvement, which
improve physical function, can lower morbidity and
reduce carer burdens when accessed through holistic
multidisciplinary care (addressing financial,
geographical, cultural and physical-medical factors).

This paper aimed to describe the design and
implementation of a culturally safe renal
physiotherapy pilot service to assist patient goals of
care after starting dialysis, within the setting of the
coronavirus pandemic preparation and response
phase of the Top End of the Northern Territory (of
Australia).

Methods

Context and setting: accessible kidney replacement
therapy supporting life participation

Two hospitals provide incident haemodialysis care in
the NT (Gorham et al, 2018; Hughes et al, 2019a). The
NT has a land and waterway area of 1.35 million km?
and 72,000 km?, respectively (Geoscience-Australia,
2021), and the highest national incidence rates of
Aboriginal and Torres Strait peoples requiring dialysis
(ANZDATA-Registry, 2021). In the north, or the Top End
NT, haemodialysis is commenced at the Royal Darwin
Hospital dialysis unit, then patients transition to
maintenance care as home dialysis (following self-
care dialysis training) or nurse-assisted haemodialysis
at a satellite haemodialysis locality, as capacity
permits (Hughes et al, 2019a). In late 2018, the Top End
Renal Service - Renal Home Therapy Unit co-located
haemodialysis training, peritoneal dialysis and
transplantation support staff within the hospital
campus. In addition, to assist clients to pathways

for near-home dialysis, a weekly half-day nephrologist
clinic supported medical optimisation at this

location for all patients after starting haemodialysis,
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(Hughes et al, 2019b). In late 2019, with inclusion of a
senior Aboriginal and Torres Strait Islander Health
Practitioner, it became known as the New Start
Dialysis Transition Program (NSDTP) (Zabeen et al,
2023), so that personalised health support was
accessible (if required) until clients reached stability of
their health condition (Hughes et al, 2019b). This health
support included clinical care, chronic condition
optimisation, health information and service
navigation. Referral for outpatient-based renal allied
health, and education about home dialysis and
transplantation, was also facilitated. Clients with
physical frailty optimisation goals were referred to
physiotherapy through primary healthcare or the
hospital outpatient department.

Early in the coronavirus pandemic preparation phase,
Top End Renal Services - Renal Home Therapy Unit
considered COVID-safe and equity-enabling services
(ANZSN, 2022) that could maintain patient access to
care provided by the NSDTP. Patient leaders, patients
and staff of the local dialysis unit recognised that
services that improved a patient’s physical function
were important but likely less accessible due to social
distancing requirements, so they requested delivery of
on-site renal physiotherapy within the NSDTP. This
research describes the design of a renal physiotherapy
restorative care program, implemented during the
COVID-19 pandemic in the Top End of the Northern
Territory and nested within the NSDTP (Zabeen et al,
2023).

Activities that took place as part of this research
Renal physiotherapy service

The first objective was to identify (or create as
necessary) a physical frailty assessment (PFA) tool
relevant to client and local service needs within the
COVID-safe environment. Subsequent objectives were
to describe baseline physical frailty of NSDTP
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participants and report utility of physiotherapy-led
restorative care within the NSDTP. A literature review,
using a scoping review search strategy, was first
completed to review any available literature. This
identified zero research describing frailty assessment
developed or tested in adult Aboriginal and Torres
Strait Islander peoples with kidney failure. The
preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) checklist was followed
(Moher et al, 2010). Eligibility criteria were
contemporary peer reviewed studies published in
English from January 2011, which included Aboriginal
and Torres Strait Islander adults (aged >18 years) with
chronic kidney disease and a measure of frailty.
Population, concept and context elements (Peters

et al, 2015) were used to search for literature using
Medline, CINAHL and Embase. Searches were
undertaken in February 2021 and repeated in May 2021.
A broad search strategy was developed with a medical
librarian, aiming to capture any research on the topic
(Supplementary material S1). To extend identification
of relevant literature, the reference lists of the
retrieved articles were reviewed, and unpublished
content was searched for on Google Scholar. The
process confirmed zero existing frailty assessments in
Aboriginal and Torres Strait Islander adults with kidney
failure (Supplementary material S2).

Physical frailty assessment development: stakeholder
consultation and partnership

It was intended to create a PFA relevant to the client,
suitable for COVID-safe delivery within the service and
culturally safe, feasible and acceptable. Therefore, it
was not appropriate to adapt an existing frailty
assessment tool, such as the popular Fried Frailty
phenotype (Fried et al, 2001) or Clinical Frailty Scale
(Moorehouse & Rockwood, 2012), as they were not
developed or tested in Aboriginal and Torres Strait
Islander adults with kidney failure. Therefore, clinical

and consumer consultations were approached to
inform the design of a contextually relevant PFA for
Aboriginal and Torres Strait Islander adults with kidney
failure, and suitable for the clinical service setting.

Consultation included informing interviews, meetings,
in-services and electronic correspondence. Targeted
feedback was sought from Indigenous renal clinician
experts (nephrologist JH and renal Aboriginal health
practitioner OP), multidisciplinary renal clinicians
(nursing, occupational therapy, physiotherapy) and
Aboriginal and Torres Strait Islander patients with
experience in kidney replacement therapy (peritoneal
dialysis, nurse-assisted haemodialysis and self-care
home haemodialysis). Patients included usual care
dialysis users and members of the NSDTP Live Strong
Project Patient Reference Group (AMP, WA, EW, TG),
which is a specifically convened leadership group
established through expression of interest. Patient-
important PFA included quantification of dyspnoea,
muscular strength, functional mobility and exercise
capacity; clinician consultation further identified
outcome measures needed to be efficient, practical,
suitable for men and women and appropriate given
the existing constraints (resources and competing
patient interests). The process of selecting PFA
outcome measures was informed by stakeholder
consultations and shown in Figure 1.

Physical frailty assessment development: selection of
physical frailty assessment outcome measures

The four selected PFA outcome measures were the
Medical Research Council Dyspnoea scale (MRC scale),
hand grip strength (HGS), de Morton Mobility index
(DEMMI) and 1-minute sit-to-stand test (1-min STS).
Those outcome measures reflected patient-reported
impairments, could accommodate individuals across
the spectrum of physical functioning, and were time,
space and resource efficient. Justification for outcome

First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024 | 5
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1. Priorities for physical frailty assessment identified from stakeholder consultation

Expert Indigenous
Renal Clinicians

Cultural Safety

Respectful care — must offer frailty support with frailty
assessment

Non-deficit framing

Relevance to patient reported impairments
‘Short Wind’ (Breathlessness)
Weakness of legs, hands and arms
Poor mobility
Low fitness

Indigenous Patient
Reference Group

Multidisciplinary Renal

Relevance to patient-important functional tasks T
Clinicians

Accessing transport (Bus, plane & 4WD — stairs & rails)
Walking outdoors (longer distances, uneven ground)
Transferring to ground, toilet and dialysis chairs
Ability to use seating in clinic spaces

Objective measures of physical function
Detect physical frailty
Detect change in physical frailty

Efficiency and practicalit
Minimal space, time, resources
Field based tests

Patient Dialysis
users

¥

2. Selection of patient-important outcome measures with feasibility for clinical testing context (See Supplementary Material S3)

Breathlessness Weakness Poor Mobility Low Fitness
+MRC Dyspnoea Scale  ¢Hand Grip Strength +de Morton Mobility Index +1-minute Sit-to-Stand Test

3. Preliminary testing and feedback on selected outcome measures

Development of
Assessment Procedure

Co-design with Renal
Aboriginal Health Practitioner

Review with Indigenous :
Patient Reference Group and Patient
multidisciplinary renal
clinicians

Patient and
Clinician Review

Testing

Hospital Health Literacy
Approval review

\ 4

OUTCOME:
Culturally safe, patient and clinician endorsed physical frailty assessment (PFA). Adapted to patient
facing resource (see Supplemental 1) and approved for piloting in clinical care.
To be delivered as part of physiotherapy restorative care for respectful practices

Figure 1: Summary of consultation process and findings applied for PFA development

6 | First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024
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Referral process

for PFA (see Table 2)

questions:

Physiotherapy care

available.

Restorative care details:

Koufaki et al, 2015).

were also available for participants.
Physiotherapy usual care details

Circles’).

intra-dialytic exercise was nephrologist directed

Referral for physiotherapist administered Physical Frailty Assessment (PFA) invited by the NSDTP medical team,
who assessed clients within 14-28 days of incident dialysis.
Assessment procedures « Baseline PFA completed 14 days* after medical referral using standard procedures for each outcome measure

Clients invited to self-identify individualised physical function goals with physiotherapy using the following guiding

o ‘In what ways would you like to be stronger or more fit, and why?’

o ‘What things would you like to be doing if you were more strong or more fit?".

PFA and goal setting took approximately 10 minutes.

Follow-up PFA and goal achievement (yes/no) reviewed 16 weeks* after baseline PFA.

Physiotherapy care offered to all consenting participants as a usual care service**

Maximum frequency that participants could attend face to face care was weekly.

Restorative care and usual care offered as clinically indicated and to support client goals.

Physiotherapy services followed local COVID-19 safety guidelines due to active pandemic, which included patient
screening, mask use, hand hygiene, physical distancing, and support for vaccinations when these became locally

o Delivered in any combination of three scenarios, selected based on patient preference:
1. Self-directed at home exercise program
2. Self-directed at dialysis exercise program***
3. Physiotherapy supervised exercise program (individual or group)
o Individualised based on functional goals and informed by international guidelines on physical activity (PA)
(Bull et al, 2020), and exercise recommendations for kidney disease (Koufaki et al, 2015, Koufaki et al, 2015,

o Due to contextual factors, space was limited, and large exercise equipment was not available. This necessitated
the prescription of bodyweight exercises. TheraBand and Inspiratory Muscle Trainers (Phillips Threshold IMT)

o Offered as indicated and in accordance with standard physiotherapy practice at RDH.

o Standard care includes mobility aid prescription, cardiorespiratory interventions, management of
musculoskeletal pain/injury and support to access services or follow-up care.

o Within the NSDTP, physiotherapy contributed to existing programmed group education sessions (‘Renal Yarning

*Target timeframes that were liable to fluctuate dependent on individual client basis due to clinical context and concurrent treatment priorities **Inclusion of
physiotherapy as a usual care service during the pilot responded to feedback from Indigenous patient stakeholders during consultation, which specified that
restorative care services would need to be offered alongside PFA to ensure respectful practices that were strength framing, not deficit shaming ***Clearance for

Table 1: Operating procedures and physiotherapy care during ‘Frailty-to-Fit’ pilot study.

measures and assessment procedures are listed in
Supplementary material S3. The PFA was then
developed into a patient-facing resource with an
Aboriginal Health Practitioner (OP) and the Hospital
Health Literacy committee (Supplementary material
S4) and endorsed by clinical and patient stakeholders
prior to pilot testing.

The Frailty-to-Fit program

During April to September 2021, renal physiotherapy
was resourced 2 days/week as part of routine care for
NSDTP clients, co-located within the Renal Home
Therapy Unit, and receiving referral from the NSDTP
medical officer or Aboriginal Health Practitioner.

Clients were eligible for renal physiotherapy in this
setting if they were adults (at least 18 years old),
participating in the NSDTP and receiving hospital-
based haemodialysis. Data from those clients who
also provided written consent for research reporting
are described. The physiotherapist provided usual
care, delivered the PFA and recorded outcome
measures and individual goal setting, and offered
individualised restorative care if desired (Table 1).

Participant recruitment, variables and data
collection

Study data were prospectively collected following
written informed consent and entered into a secure

First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024 | 7
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electronic data form. Baseline characteristics of
participants — including demographics, comorbidities
and dialysis history — were identified from the hospital
records. The dialysis commencement date was
recorded in the hospital records, and duration of
admission calculated as discharge date — admission
date. Incident dialysis admission more than 1 day was
defined as unplanned. Uptake of restorative care was
recorded through a count of bookings and attendances
in the physiotherapy clinic and confirmed by
physiotherapy documentation in the hospital records.

Data analysis

Continuous variables were not normally distributed
and reported as median (interquartile range) and
mode, and categorical variables as n (%). Differences in
baseline and follow-up PFA outcome measures were
described using a Wilcoxon signed rank test, with alpha
set at 5%. A non-parametric method was used due to
the small sample size and lack of control. The small
sample size also precluded multivariate analysis.
Quantitative data were analysed with IBM SPSS
statistics version 26 (Armonk, NY: IBM Corp.).

In addition to the statistical analysis of the Frailty-to-
Fit (FTF) data, patient-reported physical function goals
were analysed in partnership with an Indigenous
Health Qualitative Scientist (AME) and co-interpreted
with the Live Strong patient reference group. The FTF
project was one of three service innovations within the
Live Strong project, implemented during the COVID-
preparation phase in the local hospital unit. This paper
describes responses of clients when asked by the
physiotherapist: ‘what are your goals?’. Responses
were further analysed and organised using ‘content
analysis’ techniques (Krippendorff, 2018).

Governance and ethics
Site-specific ethical approval was granted by the
Northern Territory Government (RGO EFILE2021/

8 | First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024

12495), Department of Health Governance Committee,
Menzies School of Health Research (HREC 2021-4023)
and Flinders NT Human Research Ethics Committee
(HREC 5582). The study was also approved by an
Aboriginal Ethics sub-committee that held power of
veto over research involving Aboriginal and Torres

Strait Islander peoples.

Results

Baseline physical frailty assessment

There were 42 patients who were supported by the
NSDTP during the 6-month pilot period. This study
describes 20 (48%) adults who provided written
consent to participate in the FTF pilot and completed
baseline PFA. Their median age was 51 years (47, 67), 11
were female (55%) and 16 were Aboriginal or Torres
Strait Islander peoples (80%). All participants had
dialysis requiring kidney failure, and 16 (80%) received
haemodialysis treatment. The median time since
starting dialysis was 52 days (35, 74). Table 2
summarises participant characteristics and PFA

measures.

Functional limitation due to breathlessness was
reported by 11 participants (MRC scale 3 = three
participants, MRC scale 4 = eight participants). The
remaining participants reported no or minimal
impairment to daily living, scoring either 1 (eight
participants) or 2 (one participant). No participants
reported severe dyspnoea that restricted their ability
to leave their home (MRC score 5). The DEMMI scores
ranged from 53 to 100. Fifteen participants had
reduced functional mobility on the DEMMI, with a
median score of 74 (67, 96.3). Median HGS was 21.1 kg
(211, 27.4) (men 27.8 kg, women 18.6 kg) and median
1-min STS was 16.0 (3.3, 21.0) repetitions. Five
participants were unable to complete the 1-min STS
test procedure (could not stand without using their
arms). Five chronic maintenance dialysis clients with
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Demographics (n = 20)

Age (Year) (median, IQR) 51 (47, 67)
Men 49 (45, 61)
Women 52 (49, 67)

Women, n (%) 11 (55)

Aboriginal or Torres Strait Islander, n (%) 16 (80)

Comorbidities, n (%)

Type 2 diabetes 7 (35)

Cardiovascular disease 11 (55)

Hypertension 10 (50)

Chronic lung disease 3 (15)

Obesity 2 (10)

Other conditions 12 (60)

Dialysis Type, n (%)

Haemodialysis (HD) 16 (80)

Peritoneal Dialysis (HD) 4 (20)

Dialysis History
Planned initiation, n (%) 7 (30)
Unplanned initiation, n (%) 13 (70)

Time (days) since commencing dialysis, 52 (35, 74)

median (IQR)

Baseline PFA measures (h = 20)

MRC Score 331, 4)

HGS, kg 21.1 (21.1, 27.4)
Men 27.8 (23.1, 39.3)
Women 18.6 (15.4, 19.7)

DEMMI Score 74.0 (67.0, 96.3)

1 min STS repetitions 16.0 (3.3, 21.0)

Nominated Physical function goal(s) 20 (of 20

participants)

All participants were clients of the NSDTP with kidney failure as primary
diagnosis. Data are presented as median (interquartile range) for
continuous variables, and n (%) for categorical variables.

Table 2: Characteristics of study participants and Physical Frailty
Assessment (PFA) outcome measures

frailty-identified needs were seen by physiotherapy
outside of the new NSDTP program and completed
PFA, but their data were excluded from the analysis
(Figure 2).

All 20 participants nominated physical function goals
(Table 3). Goals of 12 participants identified specific
physical function tasks for improvement, including

walking ability (100%) and independent transfers (20%,).

Sixteen participants self-identified physical
impairments, including weakness, poor functional
mobility, breathlessness, low fitness, fatigue and

impaired balance. Co-interpretation of patient goals
identified five meanings attached to several factors,
including: independence for fundamental mobility or
instrumental activities (65%), being at home or on
Country (50%), physically interacting with family (20%),
engaging with important activities (vocational,
recreational and cultural) (75%) and having a healthy
body (including eligibility for transplantation) (35%).

Repeat physical frailty assessment and goal
achievement

Ten participants (50%) completed repeat PFA and
reviewed their physical function goals. The median
time since starting dialysis was 114 days (52, 133).
Improvement in HGS (P = 0.03), DEMMI score (P = 0.04)
and 1-min STS score (P = 0.02) was demonstrated, but
there was no change in MRC scale (P = 0.18) (Table 4
and Figure 3). Seven of the 10 participants (70%)
achieved their physical function goals. For the
remaining 10 participants, repeat measures could not
be completed because they had either: a) been
discharged to be closer to home whilst receiving renal
care during the study period and were no longer
available to attend appointments in Darwin; or b) had
their outpatient care transferred to an alternative
dialysis centre where there was no site-specific ethics
approval and that was also observing restricted visitor
access consistent with COVID-safe mitigation that was

in place at that time.

Uptake of physiotherapy restorative care
Physiotherapy restorative care was utilised by 20
NSDTP clients and five additional chronic maintenance
dialysis clients with frailty identified needs (Figure 1). A
total of 360 physiotherapy appointments were made
for those participants, with 211 attended (59%). Non-
attendance was recorded as concurrent medical
commitments, family commitments, logistical
priorities (housing and financial) or emergent leave to
access Country for activities of cultural significance.

First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024 | 9
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1. Scoping Review
Zero contemporary studies identified involving frailty assessments for
Adult Aboriginal & Torres Strait Islander people with kidney failure
v
2.Stakeholder consultation and partnership
s Population and Cultural safety and
g context specific — —  patient important
o requirements priorities
% Patient
3 Reference
a Group
<
a
3. Selection of PFA outcome measures
1. MRC scale
2. Hand grip strength
3. de Morton Mobility Index
4. One-minute sit-to-stand test
Developed with suitability for Aboriginal and Torres Strait Islander
people with kidney failure and adapted to patient-approved assessment
resource and approved for piloting in clinical testing context
Physiotherapy ‘Frailty to Fit’ restorative care pilot (March 8 — October 1 2021)
eRoyal Darwin Hospital, Renal Home Therapies (Building 15)
eInclusion = consenting adult clients of the New start Dialysis Transition Program
(NSDTP)
*PFA supervised by physiotherapist
o Baseline PFA + physical function goals within ~ 14 days of Nephrologist
review
o Repeat PFA and goal achievement (yes/no) after ~ 16 weeks
o Optional individualised restorative care and physiotherapy usual care as
needed
o v v
f=
5 Clients of NSDTP Received Clients seen by
T referred for »| individualised | physiotherapy
< physiotherapy frailty restorative care | outside of NSDTP
& assessment +/- +/- usual care for frailty identified
restorative care (n=25) needs (n = 5)
(n=20)
Included in Restorative Excluded from
physical frailty and usual physical frailty
analysis care audit analysis
eBaseline PFA + eUptake and *Chronic dialysis
physical function utilization of care clients not
goals (n = 20) physiotherapy meeting inclusion
eRepeat PFA + goal care (n = 25) criteria (n = 5)
achievement (n = 10)

Figure 2: Flow diagram of study and participants. PFA = physical frailty assessment.
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Individualised physical function goals Attached meaning(s)
Independence for Being at home Physically Engaging with  Having a
fundamental mobility/ or on Country interacting important healthy body**
instrumental activities with family activities*

To return to physically demanding aspects of work \/ \/

such as off-site installations, improve

cardiorespiratory fitness, reconnect with outdoor

hobbies (fishing) and stay fit for transplant

Keep strong to return home \/

To stay fit and healthy whilst receiving renal care, to 4/ v v
keep up regular walking and maintain mobility, would

love to go fishing or boating again

To be able to walk around house without walking aid \/

in 2 months

To be able to balance well to walk on sand and v \/ \/
mangroves, to have enough strength to go fishing

To be able to walk around home without four v v

wheeled walkers (4WW), to have enough leg strength
to get on and off bus or four-wheel drive (4WD)

To be able to walk confidently outside for long v v v v
distances, to be able to get on and off the ground

independently

To be able to walk longer distances and not rely on \/ \/
wheelchair, in long term wants to walk without 4wWw

Keep fit to get home, have more energy for everyday \/ \/

tasks (cook, clean, family)
Maintain physical fitness, reconnect with sports

Improve physical endurance for work demands as
chef, keep fit for transplant workup

<
= < =

Keep strong for transplant, improve balance and \/ \/ \/
strength for walking long distances on uneven ground
Stay strong for getting on and off ground to play with \/ \/

grandchildren, keep body fit for transplant, to be able
to walk further without stopping due to short wind

Keep strong for returning to hunting and fishing on v v
Country, stay strong to be able to work on country
To have enough energy and strength to go walking \/ \/

every day for 20-30 mins for health. To be able to go

outside and do gardening

To be stronger in legs to get on ground to play with \/ \/ \/
grand kids, to be strong to go fishing again, to walk

further without short wind

To be strong enough to walk up and down riverbanks 4/ v v
with good balance and to throw net to go fishing, to

be able to walk long distances without being tired or

short wind

To be able to walk further without rests to access \/ \/ \/
country for bush medicine, to have strength and

balance to navigate riverbank and go fishing, to have

enough endurance for ADLs

To be strong enough to play with kids and engage \/ \/ \/
with hobbies of fishing again, to be able to improve

strength to engage with mechanic work, to improve

fitness for transplant

Improve endurance to be able to go fishing/hunting \/ \/
again back on Country

*Important activities included recreation/vocation/cultural significance **Having a healthy body included wanting to be eligible for kidney transplant

Table 3: Participant physical function goals and attached meaning(s) from content analysis.
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Change for repeat PFA Baseline Follow-up P
measures (n = 10) value
MRC Score 2.5 (1.0, 4.0) 2.0 (1.0, 3.0) 0.18
HGS, kg 19.7 (18.2, 26.3) 26.3 (20.5, 28.6) 0.03
DEMMI Score 70.5 (53.0, 88.8) 87.0 (67.0, 100.0) 0.04

1 min STS repetitions 16.0 (3.0, 18.8) 22.0 (2.8, 26.3) 0.02
Goal achievement (n(%)) 7 (70)

All participants were clients of the NSDTP with kidney failure (Stage 5
CKD) as primary diagnosis. Data are median (IQR) for continuous
variables, or n(%) for 10 participants had both baseline and repeat
measures. A Wilcoxon signed ranks test was used to compare medians
of PFA measures for this sample.

Table 4: Baseline and Follow-Up PFA measures

A combination of physiotherapy supervised exercise
and self-directed home exercise was preferred for
restorative care (n = 16, 64%), with most attending
supervised small group exercise sessions (N = 14). In
addition to restorative care, clients also accessed a
range of physiotherapy usual care. Table 5
summarises attendance and utilisation of
physiotherapy during the FTF pilot.

Discussion

This study confirmed physical function as a patient-
identified goal when commencing dialysis treatment
for kidney failure, and that it was related to wellbeing
and participation in daily living and other meaningful
activities. Through follow-up measurement, this study
confirmed physical frailty improvements coincided
with attainment of patient-identified goals. Despite
improvements in muscular strength, functional
mobility and exercise, there was little change in
objectively measured disability due to breathlessness,
which may have reflected an insensitivity of MRC score
to changes over short timeframes (Stenton, 2008).
During the 16-week eligible time frame for follow-up, it
was noted many unavailable clients had achieved a
care close to home plan or been transferred to a
satellite unit; thus, the extent of physical function
improvement may have been underestimated.
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These data have contributed, for the first time, PFA
measures among Aboriginal and Torres Strait Islander
adults who have kidney failure, addressing a
knowledge gap about the range of physical function
ability and limitation. Those baseline PFA results
suggest that more than half of local participants
reported breathlessness-related disability, being
consistent with people with chronic obstructive
pulmonary disease (COPD) (Bestall et al, 1999). Mean
measures of hand grip strength were approximately
15 kg lower for men and 10 kg lower for women than
reported among community-based Australian adults
of a similar age (Massy-Westropp et al, 2011).
Functional mobility among local participants was
lower than expected for age, with summary DEMMI
scores comparable with older community-dwelling
adults requiring informal care (De Morton et al, 2011),
people with COPD (Camp et al, 2019), elderly adults
with arthritis (Jans et al, 2011) and mild Parkinson’s
disease (Johnston et al, 2013). Exercise capacity was
also impaired, with mean 1-min STS repetitions far less
than older Australians from the general population
(Ritchie et al, 2005) and lower than found in previous
studies in kidney failure (Koufaki et al, 2002; Majchrzak
et al, 2005; Segura-Orti & Martinez-Olmos, 2011). This
study therefore objectively confirmed a range of
physical limitations of strength, mobility, fitness and
dyspnoea among Aboriginal and non-Aboriginal adults
who had recently started dialysis. These encouraging
results from a proof-of-concept pilot project suggest
that locally accessible PFA screening and accessible
restorative care programs may benefit many adults in
the NT living with kidney failure.

Aboriginal healthcare users were leaders in
commissioning, designing and evaluating this service
innovation. Their experience guided the selection of
each measure, so they were suitable for men and
women, were non-shaming, had ease of patient and
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Figure 3: Change in physical frailty outcome measures for the 10 participants who completed repeat assessment

First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024 | 13



Original Research

Physiotherapy care (n = 25)

Attendance

Total physiotherapy appointments booked, n 360

Total physiotherapy appointments attended, 211 (59)

n (%)

Physiotherapy appointments per participant, 6 (4, 9)

median (IQR)

Total days engaged with physiotherapy support, 863 (36, 133)

median (IQR)

Care utilised, n (%)

Restorative care 25 (100)
Self-directed home exercise program only 7 (28)
Physiotherapy supervised exercise program only 0 (0)
Physiotherapy supervised exercise program + 16 (64)

self-directed home exercise program
Physiotherapy supervised small group exercise 14 (56)

Physiotherapy supervised individual exercise 2 (8)
Self-directed at dialysis exercise program only 2 (8)
Other usual care 25 (100)
Mobility aid prescription 7 (28)
Management of musculoskeletal pain/injury 12 (48)
Cardio-respiratory interventions 20 (80)
Telehealth 5 (20)
Functional assessment to support disability 5 (20)

support applications
Physical fitness optimisation to support 6 (24)

transplant listing

Utilisation of restorative care and usual care is described for all clients
seen by physiotherapy during the ‘Frailty-to-Fit’ pilot (20 clients of
NSDTP, 5 chronic maintenance dialysis clients with frailty identified
needs). For the 20 NSDTP clients, 75% (n = 15) also attended group
learning (Renal Yarning Circles) and 80% (n = 16) used the program’s
dedicated transport service to attend physiotherapy appointments.
There were no adverse events.

Table 5: Uptake of physiotherapy care during ‘Frailty-to-Fit’ pilot
study.

clinician completion, and permitted patient choice to
participate in repeated measures at follow-up. It was
confirmed that the PFA delivery was acceptable for
patients and clinicians, who could incorporate this
within the already high time-competing needs of
dialysis and other health-optimising appointments.
The data, which reported physical function goals and
goal-attainment over time, affirmed the experience
within the initial stakeholder consultation, in
identifying innovations to address patient-important
service gaps. It is recognised that those beneficial
outcomes were likely supported by intentional
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cultural-safety grounding, design and leadership with
Aboriginal and Torres Strait Islander peoples who were
technical experts from lived experiences and clinical
carers (Duff et al, 2018; Hughes et al, 2019c). It is
emphasised that the utility of the pilot was enabled by
an existing and locally designed model of dialysis
transition care, which had endorsement from
Indigenous governance and reciprocal leadership from
patients and clinicians.

Australian healthcare accreditation standards
emphasise quality and safe healthcare, patient-
prioritised goals of care and quality of healthcare
outcomes. Context-appropriate exercise interventions
have been shown to improve clinical outcomes in
other kidney failure populations (Mallamaci et al, 2020;
Nixon et al, 2020) and for managing other chronic
diseases in Aboriginal Australians (Canuto et al, 2012;
Mendham et al, 2015). The FTF participants voluntarily
engaged with physiotherapy restorative and usual
care, and no adverse events were observed. These
data support the hypothesis that a physiotherapy-led
FTF service locally available at the renal unit is
beneficial for all adults commencing dialysis in
Northern Australia, and specifically addressed a health
equity and cultural safety priority of Aboriginal
patients. A Live Strong Dialysis Patient Transport
Service was implemented during months 2 to 6 of the
physiotherapy program, which bolstered patients’
confidence in frailty-accessible COVID-safe transport
and supported their attendance at related healthcare
appointments (the NSDTP, dialysis treatments and
physiotherapy). While those results will be presented
elsewhere, it addressed the importance of transport
as a social determinant of good health outcomes.
Within this context, transport assisted patients with
kidney failure, and concurrent health optimisation
needs, who were presently without personal transport
(as relocated from remote NT).
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This pilot study directly responded to requests for
frailty support from the Top End Renal Indigenous
Patient Reference Group and was endorsed by the Live
Strong Patient Reference Group. The inbuilt priority of
culturally safe practice supported a physiotherapy
service that avoided shaming and helped participants
to feel believed, supported and confident to access
care, which are all indicators of quality, safe and high
valued healthcare services. Furthermore, collaboration
in design and delivery supported the health of
individuals as part of a collective, promoted culturally
secure partnership (Northern Territory Government,
2021), and was consistent with definition of Aboriginal
health, that it is ‘not just the physical well-being of the
individual but the social, emotional, and cultural well-
being of the whole community’ (Australia-DoP, 2013).

Implications and future directions

Physical function was confirmed as an important
patient goal in this study. At a population level, it is
recognised that routine recording of prospective PFA
can confirm normative values of physical function
when assessed in other Australian settings, involving a
wider range of chronic kidney disease (with and
without dialysis), and involving Aboriginal and Torres
Strait Islander people beyond this study location
(Darwin, Australia). Regionally to the Top End NT, high
generalisability and scalability of the PFA and FTF
physiotherapy service to the wider Top End population
(approximately 400 adults accessing haemodialysis) is
expected, of whom approximately 80% identify as
Aboriginal. Because it is also expected that
chronological changes in frailty will be compounded by
chronic disease (Clegg et al, 2013; Weiss, 2011),
expanding access to renal physiotherapy for more
patients, particularly those living longer with dialysis-
treated kidney failure, is recommended. Accessing PFA
measures routinely entered into healthcare

information systems (Hughes et al, 2019a), as

undertaken in this pilot, and which improves access to
restorative physiotherapy, may also reduce acute care
health expenditure (measured as hospital length of
stay and admission frequency). At a family level,
continued participation in life for Aboriginal and Torres
Strait Islander peoples, through maintaining physical
function and restored function after illness, is very
important. When people are living with dialysis, this
might also be measured by access to dialysis on
Country and outside hospital-dependent dialysis

services.

Strengths and limitations

Indigenous leadership, partnership with patients,
clinicians and a mixed-methods co-design process
enabled the conceptualisation of a population-specific
PFA, and its pilot implementation as an innovative
renal physiotherapy-led restorative care program. The
partnership supported patient-important outcomes
during the study, was present before the study and has
continued to date. Indigenous-led methodologies are
inherent strengths of Aboriginal and Torres Strait
Islander peoples, so adopted in this study; it supported
patient-priority to be inserted in the service design and
translation into clinical practices. For example, the FTF
component of renal physiotherapy was beneficial for
individuals with advanced comorbidity and made the
benefits of exercise interventions accessible to those
clients. The study has provided insight into patient-
important physical function priorities for Aboriginal
and Torres Strait Islander peoples with kidney failure in
Northern Australia.

Stakeholder endorsement has supported extending
the FTF service as usual practice, across the renal
service, with 3.9 FTE renal physiotherapists
commencing in September 2023. This work offers
insight into how frailty support can be approached in
other First Nations populations of the world with their
own cultural values and dialysis healthcare contexts.

First Nations Health and Wellbeing — The Lowitja Journal, Volume 2, 2024 | 15



Original Research

Although frailty has been measured in kidney failure
with a variety of subjective and objective measures
(Chowdhury et al, 2017; Nixon et al, 2018), existing
assessments can have practicality issues (Nixon et al,
2018). Furthermore, the multidimensional nature of
frailty (physical, social, psychological) is complex (Xue,
2011) and the clinometric value of existing
assessments is largely uncertain (De Vries et al, 2011).
This targeted approach to objective, patient-important
physical frailty assessment supported a feasible
assessment and avoided confusion. However, it is
acknowledged that PFA cannot be used to
prognostically define individuals as grades of ‘frail’ or
‘pre-frail’ (Fried et al, 20071). This pilot was intended to
respond to patient-defined needs and demonstrate
proof of concept, feasibility and acceptability.
Resource limitations and COVID-safe public health
directives showed that only these four selected
outcome measures taken at two time points would be
suitable to pilot PFA in a small sample of eligible,
comorbid participants with concurrent treatment

priorities.

The study design did not permit a control group and
potential for volunteer and assessor bias may have
existed. It is also acknowledged that improvement in
physical frailty may reflect metabolic factors that were
unmeasured in this study, such as achieving
euvolaemia and electrolyte balance (potassium,
vitamin D, parathyroid hormone, iron) with dialysis.
These limitations may be prospectively addressed
with extended data collection to larger samples, and
multi-sited and longer follow-up including additional
unmeasured clinical covariates. Investigating time to
attain home-based dialysis or transplantation and
in-depth qualitative interviews may reveal the extent
of positive impacts for clients and the healthcare
system (Hughes et al, 2019b), and are reported
elsewhere.
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Conclusions

In Northern Australia, the COVID-19 infection was
expected to severely impact health service delivery for
adults with kidney failure and reliant on dialysis.
Pandemic mitigation strategies impacted usual care
within renal services and dialysis units, and this
opportunity enabled patients and clinicians to
implement locally accessible outpatient renal
physiotherapy within the established NSDTP.
Stakeholder consultation confirmed that frailty
improvement was important to daily living and may
provide specific support for clients to access home
dialysis. It had been recognised home-based self-care
dialysis is a way for patients and family to manage
close and frequent contacts (recommended by Public
Health Directives at that time). Research funding was
crucial to support a patient—clinician research
collaboration that enabled the design and then use of

a contextually relevant PFA.

This study confirmed the existence of objectively
assessed physical frailty among Aboriginal and non-
Aboriginal adults after starting dialysis in Northern
Australia. Four measures of physical function were
incorporated into PFA and guided clients’ access to
usual physiotherapy care and restorative care. It
confirmed the presence of physical frailty, including
advanced frailty, and the high utility of culturally-safe
physiotherapy restorative care that supported
improvement in patient-important physical frailty
outcomes. Extending renal physiotherapy services is
recommended to support many more patients who
need to regain physical function to access care close
to home after starting dialysis.
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