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ABSTRACT

Introduction The aged population is increasing rapidly
across the world and this is expected to continue.
People living in residential aged care facilities (RACFs)
represent amongst the sickest and frailest cohort of
the aged population, with a high prevalence of chronic
conditions and complex comorbidities. Given the
vulnerability of RACF residents and the demands on the
system, there is a need to determine the extent that
care is delivered in line with best practice (‘appropriate
care’) in RACFs. There is also a recognition that systems
should provide care that optimises quality of life (QoL),
which includes support for physical and psychological
well-being, independence, social relationships,
personal beliefs and a caring external environment.
The aims of CareTrack Aged are to develop sets of
indicators for appropriate care and processes of care
for commonly managed conditions, and then assess the
appropriateness of care delivered and QoL of residents
in RACFs in Australia.

Methods and analysis We will extract
recommendations from clinical practice guidelines
and, using expert review, convert these into sets of
indicators for 15 common conditions and processes of
care for people living in RACFs. We will recruit RACFs
in three Australian states, and residents within these
RACFs, using a stratified multistage sampling method.
Experienced nurses, trained in the CareTrack Aged
methods (‘surveyors’), will review care records of
recruited residents within a 1-month period in 2019
and 2020, and assess the care documented against
the indicators of appropriate care. Surveyors will
concurrently assess residents’ QoL using validated
questionnaires.

Ethics and dissemination The study has been
reviewed and approved by the Human Research Ethics
Committee of Macquarie University (5201800386). The
research findings will be published in international and
national journals and disseminated through conferences
and presentations to interested stakeholder groups,
including consumers, national agencies, healthcare
professionals, policymakers and researchers.

Strengths and limitations of this study

» Obtaining national agreement on clinical indicators
of appropriate care in residential aged care facilities
(RACFs) that may be used for clinical point-of-care
decision-making and benchmarking.

» Securing population-level data on the appropriate-
ness of care delivered in RACFs for 15 conditions
and residents’ quality of life (QoL).

» Providing baseline data for ongoing monitoring of
appropriateness of care and residents’ QoL in RACFs
in Australia.

» Selection bias may be introduced by the refusal of
consent for the study from some of the randomly
selected RACFs.

INTRODUCTION

The aged population is increasing rapidly
across the world."™ In 2017, 15% of the
Australian population were aged 65 years and
older and 2% were aged 85 years and older.
This is projected to increase to 22% and 4%,
respectively, by 2066.” People living in resi-
dential aged care facilities (RACFs) represent
amongst the sickest and frailest cohort of the
ageing population; this manifests with this
group having the highest rate of disability in
the Australian population.6 The prevalence
of chronic conditions among RACF residents
is estimated to be 80% for sensory loss, 60%
for dementia, 40%-80% for chronic pain,
50% for urinary incontinence, 45% for sleep
disorder and 30%-40% for depression.’ In
the 2017-2018 financial year, over 215000
people entered RACFs, representing an
increase of 31% in admissions over the last
decade.” People in RACFs have increasingly
high levels of dependency and more complex
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medical needs than other similar cohorts in relation to
chronic illness, physical disability and dementia.’

The current aged care system needs to be ready for
these future demands while providing high-quality care.
Consequently, there is a need to understand if appro-
priate care (defined as care in line with evidence-based
or consensus-based guidelines) in RACFs can be deliv-
ered reliably.® * Two recent large-scale studies on the
quality of care showed that, for adults living in Australia,
appropriate care was offered, on average, 57% of the
time!" and for children, 60% of the time.!! However,
the level of appropriate care provided to people living
in Australian RACFs and their corresponding cohorts
in other countries is largely unknown. Some studies on
single conditions undertaken in a limited number of
RACFs have shown that only 13%-41% of residents at
risk of falls receive vitamin D supplementation'® '%; 84%
of residents received appropriate non-pharmacolog-
ical pain management'®; 57% of diabetic residents who
were actively managed (ie, with insulin or oral medica-
tion) and had a haemoglobin Alc test performed every
6months" and 50% were malnourished with 20% of
these severe.'® However, a study on the appropriateness
of care for multiple conditions in multiple RACFs across
more than one state, using a standardised methodology,
has not been undertaken.

There is a growing consensus that healthy ageing is
more than just the absence of disease or infirmity but
is a state of physical, mental and social well-being, with
a focus on optimising opportunities for health, safety,
social participation and security.* Measuring the impact
of care provided in RACFs, therefore, needs to begin with
the recognition that quality of life (QoL) is a multidi-
mensional concept, which views a person’s health status
in the context of support for physical and psychological
well-being, independence, social relationships, positive
personal beliefs and a caring environment.'® The Organ-
isation for Economic Co-operation and Development,
reporting on improving the quality of aged care services,
has focused attention on deficiencies in the aged care
sector common to many countries. This includes over-
emphasis on measuring structural inputs (eg, resource
utilisation) to the disadvantage of measures of client
outcomes and satisfaction and QoL.17 ¥ While there is
some evidence to suggest a link between quality of care
and QolL, with factors, such as depression,19 20 hydration
and falls,” being associated with poorer resident QolL,
study findings are limited by the use of small, non-random
samples, and a lack of process measures for quality of care.

Given the pressures on the system and the need for a
sustainable and high-quality residential aged care model,
it is vital and urgent to assess to what extent care deliv-
ered to Australians in RACFs is in line with the evidence
(appropriate care) and to assess QoL. The CareTrack Aged
study will address this with three aims:

1. To obtain national agreement on sets of indicators for
appropriate care of commonly managed conditions
and processes of care in RACFs in Australia.

Box 1 CareTrack Aged study definitions

» Aresident is a person aged 65 years and older living in a residential
aged care facility (RACF).

» Condition refers to acute (eg, pressure injuries and hip fractures)
and chronic conditions (eg, dementia and incontinence) or care pro-
cesses (eg, medication management and oral and dental care).

» Healthcare provider includes any healthcare professional of-
fering services to residents within an RACF, and whose scope of
practice is covered by identified clinical practice guideline (CPG)
recommendations.

» Appropriate care is care considered to be evidence-based or con-
sensus-based by a panel of experts in Australia in the context in
which it was delivered in the years 2019 and 2020.

» A clinical indicator is a measurable component of a standard or
guideline, with explicit criteria for inclusion, exclusion, time frame
and setting. In the context of this study, an indicator is relevant for
Australian practice during 2019 and 2020. Each indicator is scored
as to whether eligible processes for prevention, monitoring or treat-
ment of a condition have been carried out by answering ‘yes’ or
‘no’. Phases of care include admission, screening, diagnosis, as-
sessment, treatment, ongoing management and prevention.

» An encounter is an interaction between a resident and a healthcare
provider defined by the inclusion criteria of the clinical indicators.

» Adherence with indicators is expressed as the percentage of eligi-
ble encounters at which appropriate care was received.

» A surveyor is a person with appropriate clinical and audit experi-
ence who has been trained and accredited for this study to review
care records in relation to the care indicators.

2. To measure the appropriateness of care delivered in
RACFs in Australia.
3. To assess the QoL of residents in RACFs in Australia.

METHODS AND ANALYSIS

The Carelrack Aged protocol is based on the previously
validated methodology used in the American®' and our
Australian studies of the quality of healthcare, CareTrack
Australia’ ' and CareTrack Kids."' %% We will develop a
set of indicators relevant to common conditions and
processes of care for people living in RACFs, recruit
RACFs and residents within RACEFs, review care records
for a 1-month period in 2019 and 2020, and assess these
against indicators of appropriate care, while concur-
rently assessing residents’ QoL (box 1). The study will be
conducted in seven stages (figure 1).

Stage 1. Selecting conditions and developing indicators
Selecting conditions

Fifteen conditions relevant to estimating appropriate-
ness of care at the population level (table 1) were iden-
tified from published research,' * ** prevalence and
burden of disease data,'®* clinical practice guidelines
(CPGs) and indicator sets relevant to RACF settings.
The importance of assessing the appropriateness of
care provision unrelated to specific medical conditions,
such as routine care processes (eg, oral healthcare), was
recognised by the research team and these were incorpo-
rated into the list of conditions and care processes. The
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Figure 1 Schematic diagram of stages in the CareTrack
Aged study. RACFs, residential aged care facilities; QoL,
quality of life.

defined scope for each condition and care process was
informed and further refined using prevalence data, and
the approaches of related CPGS,%_% and indicator sets,
such as the interRAI’! and the Assessing Care of Vulner-
able Elders-3 Quality Indicators.”** Condition and care
process labels were assigned in accordance with contem-
porary terminology in the field and the expected likeli-
hood and level of documentation of conditions or care
processes in resident care records, such as dementia and
delirium being grouped under the more commonly used
term ‘cognitive impairment’ (table 1). Online supple-
mentary appendix 1 shows the estimated prevalence of
conditions or care processes in RACF.

Developing indicators

The definition of a clinical indicator is presented in
box 1. #* The source of indicators for selected condi-
tions will be recommendations in CPGs. The CPGs
will be identified by a systematic search, developed in
conjunction with an academic librarian at the Univer-
sity of South Australia, using medical subject heading
(MeSH) and keyword terms in the peerreviewed liter-
ature® and targeted searches of national and interna-
tional sites, for example, the Royal Australian College of
General Practitioners, the National Health and Medical
Research Council (NHMRC) and the UK’s National Insti-
tute for Health and Care Excellence. We will also draw on
the indicators developed by the interRAI collaborative,

which have been found to have robust psychometric
properties.**

Candidate recommendations will be extracted from
the CPGs and recorded in a spreadsheet, including level
or grade of evidence. Duplicate recommendations will
be merged. Recommendations will be excluded based
on the strength or certainty of their wording, such as
citing weak evidence for the recommendation or the use
of words, such as ‘may’ or ‘could’; low likelihood of the
information being documented in residents’ records and
guiding statements without recommended actions. The
extracted recommendations will be collated and used
to inform the content and format of proposed clinical
indicators. All indicators will be written using a struc-
tured and standardised format starting with the inclusion
criteria followed by the adherence action. Indicators will
be arranged according to phases of care (ie, admission,
screening, diagnosis, assessment, treatment, ongoing
management and prevention) and will address both
underuse and overuse of care provision.

Review of the indicators

Indicators for each condition will be embedded within
a secure online survey for open, transparent and formal
review by national experts (such as clinicians and
researchers with appropriate experience) and consumer
representatives and groups. The aim is to get a minimum
of five independent expert reviews for each condition.
Experts will rate the indicators on a nine-point Likert
scale for their representativeness for appropriate aged
care delivered in RACFs during 2019 and 2020, and rank
them according to their acceptability, feasibility and clin-
ical impact.*® A clinical champion for each condition,
appointed from within the expert group or by drawing
on their professional networks, will follow-up and manage
external reviewers’ ratings and make final recommen-
dations regarding the inclusion, content, structure and
format of indicators. A final list of indicators will be
collated to represent appropriate care for those living in
RACFs for selected conditions during 2019 and 2020.

Stage 2. Testing the data collection system

A web-based tool for data collection has been modified
from that used in the CareTrack Australia" and CareTrack
Kids'"' studies. The tool supports secure data access,
encryption, off-line data collection and database synchro-
nisation to mitigate against potential problems with fire-
walls and poor internet connectivity. In this stage, the
data collection system and processes will be piloted by a
trained surveyor in five RACFs with the support of the
research team. The testing will include accessibility of
residents’ records; the structure and depth of informa-
tion recorded; time taken to access and review records;
data collection workflow; usability of the records to score
indicators; processes for interrater reliability (IRR)
testing; frequency of the conditions treated and care
processes documented. Findings from the pilot study
will be used to help to determine the types of problems
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Table 1 Candidate conditions and processes of care, and relevant CPGs supporting their inclusion

Reference and number

Candidate conditions RACCG*?® Victorian DHHSt? ANZSGM$* AACQA§*® O’Reilly et ar*®
Bladder and bowel o . .
Cognitive impairment ° ° . °
Depression o

Dysphagia and aspiration o °

End of life/palliative care ° ° .

Hearing and vision . °
Infection9] ° . ° °
Medication . ° . o
Mobility and falls ° ° . . .
Nutrition and hydration ° ° . °
Oral and dental care . .
Pain . . . °
Restraint ° . ° .
Skin integrity ° o . .
Sleep . ° .

*Royal Australian College of General Practitioners.
TDepartment of Health and Human Services.

FAustralian and New Zealand Society of Geriatric Medicine.
§Australian Aged Care Quality Agency.

flincludes respiratory infections (influenza and pneumonia), vaccination and urinary tract infections.

CPGs, clinical practice guidelines.

that may be encountered and will inform the final selec-
tion of conditions, their indicators and the logistical and
practical aspects of recruiting RACFs and residents, of
accessing records, and of extracting, recording, storing
and analysing the data. The data obtained from the pilot
will not be included in the main results.

Stage 3. Sampling and recruitment
Data on the appropriateness of care will be collected
from three states in Australia—New South Wales (NSW),
Queensland (Qld) and South Australia (SA). The sampling
frame for RACFs will be the list maintained by the Austra-
lian Aged Care Quality Agency (AACQA, now the Aged
Care Quality and Safety Commission),” which groups
RACFs into Aged Care Planning Regions (ACPR)." The
list includes the number of licensed beds at each facility,
the five-category Australian Standard Geographical Clas-
sification of Remoteness Areas (ie, major cities, inner
regional, outer regional, remote and very remote) and
ownership type (eg, not for profit, private and govern-
ment). The three selected states have 59% of RACFs and
62% of residential beds in Australia. For logistical practi-
cality, RACFs in the following categories will be removed
prior to sampling:
1. RACFs with <20 approved beds.
2. RACFs located in remoteness areas classified as remote
or very remote.
3. Major city RACFs in ACPRs with <500 major city beds.

4. Inner regional RACFs in ACPRs with <200inner re-
gional beds.

5. Outer regional RACFs in ACPRs with <100 outer re-
gional beds.

Using 2017 AACQA service list data, there are 1571
RACFs in the three selected states with 123520 approved
beds. Removing the ineligible RACFs removes 80 RACFs
(5.1%) and 2461 approved beds (2.0%). After these
exclusions, the sampling frame will contain 1491 RACFs
containing 121059 approved beds.

A stratified multistage sampling design with five stages
will be used, defined as follows:

1. States will be treated as strata and allocated sampling
units proportional to the number of approved beds
they contain (NSW 56.2%, Qld 29.7% and SA 14.1%).

2. Within each state, ACPRs will be organised into five
substrata: (1) Major city RACFs; (2) Major city and
inner regional RACFs; (3) Inner regional RACFs;
(4) Inner and outer regional RACFs and (5) Outer
regional RACFs. Each substratum will be allocated a
quota of planning regions and facilities to be sam-
pled, the latter being allocated approximately pro-
portional to the number of approved beds in the
substratum.

3. Within each substratum, the allocated number of
ACPRs will be selected randomly, with the probability
of selection being proportional to the number of ap-
proved beds in the ACPR.
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4. Within each selected ACPR, facilities will be randomly
selected, with the probability of selection proportion-
al to the number of approved beds in the facility, se-
quentially ordered from first to last and approached
for approval starting at the top—if consent is denied,
the next facility will be approached until an allocated
quota is reached.

5. Within each consented facility, the eligible residents
will be listed in a random order and approached se-
quentially until a quota of 10 consented individuals is
reached. The surveyor will obtain written consent from
the resident. A threshold resident Psychogeriatric
Assessment Scale-Cognitive Impairment (PAS-Cog)
score of 12 will be used to determine cognitive impair-
ment.*" Residents who are cognitively impaired will
be consented to participate in CareTrack Aged through
a nominated proxy (ie, carer and family member).
Eligibility criteria for residents are aged 65years and
older; resident in the RACF at least 30 days and English
speaking.

To achieve a precision of t5%around the estimate
of adherence for each condition or care process under
examination with 95% confidence, 384 eligible indi-
cator encounters will need to be assessed. Conservatively,
assuming a point estimate of adherence of 50%, an intr-
acluster correlation coefficient of 0.3 for RACFs and only
one eligible indicator per sampled resident, 143 RACFs
would need to be sampled, with 10 residents sampled per
RACEF, to ensure broad cover. To improve the represent-
ativeness of the sample, we intend sampling around 150
RACFs, which will provide a total of 1500 individuals and
their care records for review.

Stage 4. Recruitment and training of surveyors
Experienced registered healthcare professionals will be
recruited as surveyors to review care records. As part
of the recruitment process, prospective surveyors will
perform a test that involves assessment of artificially
constructed care records, which will be designed by
the research team. After being recruited, surveyors will
receive training, including further assessment of artifi-
cially constructed care records; education about included
conditions, such as the evidence in the literature and in
CPGs; indicator inclusion and exclusion criteria; assess-
ment and management procedures; IRR testing; and
database orientation and training. Each surveyor will be
provided with a detailed manual that outlines the condi-
tions, indicators, definitions, abbreviations, criteria and
processes for arranging and conducting record reviews.
IRR testing will be conducted prior to data collection
for all the surveyors against one of the experienced Care-
Track Aged researchers. Artificial records will be used for
coding and IRR testing. Before being approved to collect
data, each surveyor must achieve a minimum Kappa score
of 0.7 against the gold standard for (i) correctly identi-
fying the eligibility of an indicator (‘Yes’ vs ‘No’) and (ii)
correctly scoring the indicator (‘Yes’ vs ‘No’). After, all
surveyors have met the minimum threshold, a series of

complete real records (ie, in excess of 500 indicators)
will be assessed by all qualified surveyors to estimate final
Kappa scores.

Stage 5. Gare records review

During the data collection, surveyors will review the
previous 1month of care records for 10 residents per
participating RACF. The surveyors will compare the
content in the care records against the indicators in order
to assess whether the adherence actions have been met.
Data will be extracted by surveyors in an explicit criteri-
on-based record review and recorded with the data collec-
tion tool that was developed for the CareTrack Australia"’
and CareTrack Kids' studies.

Stage 6. Assessment of QoL

Residents who consent to the care record review will
also be asked to participate in a face-to-face interview to
assess their QoL. Surveyors will recruit the residents and
undertake the interviews. For cognitively impaired resi-
dents, a nominated family member or carer will act as a
proxy for the assessment. The instruments that will be
used for assessing QoL are both the interRAI subjective
quality of life (SQoL)* and a standardised instrument for
measuring health outcomes (Q-5D-5L, the 5-level version
of the EQ-5D)* for RACF residents without cognitive
impairment (ie, PAS-Cog<12) or the Quality of Life in
Alzheimer's Disease (QOL-AD)44 for residents deemed
to have cognitive impairment (ie, PAS-Cog score of 12 or
more).

Stage 7. Analysis

In addition to producing a set of indicators that represent
appropriate care in RACFs, the study will produce three
outputs: (i) estimates of the percentage of appropriate
care in RACFs; (ii) estimates of QoL scores of residents
living in RACFs and (iii) exploratory analysis of the asso-
ciation between appropriateness of care and QoL scores.
Analysis will be performed in SAS/STAT software V.9.4.

Estimates of percentage of appropriate care

Indicators will be aggregated to estimate the percentage of
appropriate care for each condition or care process, and
to estimate the percentage of appropriate care overall.
The percentage of appropriate care is the total number
of ‘yes’ responses divided by the total number of eligible
indicators, adjusted with sampling weights. Exact 95%
CIs will be generated by the modified Clopper-Pearson
method and variance by Taylor series linearisation.

Estimates of QoL scores

Individual QoL scores will be calculated for each instru-
ment (interRAI SQoL and EQ-5D-5L for residents without
cognitive impairment and the QoL-AD for residents with
cognitive impairment).”* Means and 95% CIs will be
calculated by level for each factor (eg, individual char-
acteristics, facility characteristics, state and geographical
location), adjusted by sampling weights.
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Exploratory analysis of the association between appropriateness of
care and QoL scores

The relationship between the appropriateness of care and
the QoL scores will be explored, adjusted with multiple
factors. Mixed effects models will be used to take account
of repeated measures within clusters."

PATIENT AND PUBLIC INVOLVEMENT
This research study has a policy and advisory group that
includes consumer representatives who were involved in
its design and ongoing conduct.

ETHICS AND DISSEMINATION

Ethics

Site-specific approvals will be sought prior to the recruit-
ment of participants and before undertaking the care
record reviews and QoL assessments.

Dissemination

The research findings will be published in international
and national journals and disseminated through confer-
ences and presentations to the various stakeholder
groups, including consumers, healthcare professionals,
policymakers, RACF organisations and facilities, and
researchers.

DISCUSSION

Population-level information regarding the appropriate-
ness of care delivery for RACF residents is not available
in Australia nor in other countries. This is clearly a gap in
infrastructure and knowledge about the performance of
care delivered by the system. On the basis of the results of
CareTrack Aged, empirically driven priorities for improve-
ment at a systems level can be set by the federal and state
governments, and peak bodies and colleges to address
improving the level of appropriate care for commonly
occurring clinical processes and conditions. Care systems
will be unaffordable unless funds are diverted to more
appropriate care with reduced adverse events, less waste,
more efficient use of limited resources and towards care,
which optimises opportunities for health, safety, social
participation and security.

Healthy ageing is indeed more than just the absence of
disease or infirmity and more a complex mix of physical,
mental and social well-being factors, optimising oppor-
tunities for health, participation and security. Our inten-
tion to measure the impact of care provided in aged care
settings, therefore, needs to begin with the recognition
that QoL is as important as the delivery of evidence-based
or consensus-based care and while they are two sides of
the same coin, the two concepts may be relatively inde-
pendent of each other.
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