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The Australian National Aged Care Classification  
(AN- ACC): a new casemix classification for residential 
aged care
Kathy Eagar, Rob Gordon, Milena F Snoek, Carol Loggie, Anita Westera, Peter David Samsa, Conrad Kobel

As in all developed nations, the Australian population is age-
ing and the need to provide care for older people who cannot 
live independently is increasing. In 2017–18, total government 
expenditure for aged care services was $18.4 billion, including 
$12.4  billion (67%) for residential aged care.1 Expenditure will 
inevitably increase as the number of older people grows, and 
must also increase to mitigate the quality and safety problems 
care identified by the Royal Commission into Aged Care Quality 
and Safety.2,3

Since the introduction in 2008 of the current aged care funding 
model, the Aged Care Funding Instrument (ACFI), the profile 
of people entering residential care has changed substantially, 
partly because of the success of programs that enable people to 
stay at home longer. Residents are now typically older and frailer 
on entry (about half are over 84 years old), and their annual mor-
tality rate is around 32%. Consequently, about half of those who 
enter residential care will live there for two years or less.4,5

The 2017 review of the ACFI found that it does not sufficiently 
discriminate between the care needs of residents, that it is ad-
ministratively inefficient, and that it provides perverse incen-
tives; for example, if a resident’s functioning improves, ACFI 
funding can be reduced. It concluded that the ACFI is “no longer 
fit for purpose”.6

The 2017 review investigated overseas funding models and 
found that none were suitable for Australia. The only well de-
veloped system for classifying people in long term care is the 
Resource Utilization Groups (RUG) system, a casemix system de-
veloped through a series of research studies and designed to ex-
plain and predict resource use. The original version, developed 
in the United States in 1994, comprised 44 classes and explained 
55.5% of variance in daily costs; the most recent version, RUG- IV, 
includes 66 classes. The statistical performance of the RUG sys-
tem has varied in overseas studies, reported reduction in varia-
tion statistics ranging between 0.12 and 0.56.7 Designed for use 
in both nursing homes and skilled nursing facilities in the US, 
it has a hierarchic patient category structure — rehabilitation, 

extensive services, special care, clinically complex, impaired 
cognition, behaviour problems, and reduced physical function 
— not directly relevant to the Australian aged care system.

The 2017 ACFI review proposed developing a new funding 
model for Australian residential aged care.6 In this article, we 
describe the development of a new classification system to un-
derpin this funding model.8

Methods

Sampling

The population of interest comprised residents in non- 
government aged care facilities in Australia. As it was impracti-
cal to include all of Australia, three regions — Melbourne, the 
Hunter region of New South Wales, and northern Queensland 
— were purposively selected to respectively represent major 
cities, regional areas, and remote areas. Within each region, 
homes were stratified by type (not for profit, for profit) and size 
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Abstract
Objective: To develop a casemix classification to underpin a new 
funding model for residential aged care in Australia.
Design, setting: Cross- sectional study of resident characteristics 
in thirty non- government residential aged care facilities in 
Melbourne, the Hunter region of New South Wales, and northern 
Queensland, March 2018 – June 2018.
Participants: 1877 aged care residents and 1600 residential aged 
care staff.
Main outcome measures: The Australian National Aged Care 
Classification (AN- ACC), a casemix classification for residential aged 
care based on the attributes of aged care residents that best predict 
their need for care: frailty, mobility, motor function, cognition, 
behaviour, and technical nursing needs.
Results: The AN- ACC comprises 13 aged care resident classes 
reflecting differences in resource use. Apart from the class that 
included palliative care patients, the primary branches were 
defined by the capacity for mobility; further classification is based 
on physical capacity, cognitive function, mental health problems, 
and behaviour. The statistical performance of the AN- ACC was 
good, as measured by the reduction in variation statistic (RIV; 
0.52) and class- specific coefficients of variation. The statistical 
performance and clinical acceptability of AN- ACC compare 
favourably with overseas casemix models, and it is better than the 
current Australian aged care funding model, the Aged Care Funding 
Instrument (64 classes; RIV, 0.20).
Conclusions: The care burden associated with frailty, mobility, 
function, cognition, behaviour and technical nursing needs drives 
residential aged care resource use. The AN- ACC is sufficiently 
robust for estimating the funding and staffing requirements of 
residential aged care facilities in Australia.

The known: The profile of Australian aged care residents has 
changed markedly in recent years. Residents are older and frailer, 
with an annual mortality rate of around 32%.
The new: Residential aged care needs and cost predictors are 
captured in the Australian National Aged Care Classification 
by measures of frailty, mobility impairment, functional decline, 
cognitive loss, behavioural disturbance and technical nursing needs.
The implications: The Australian National Aged Care 
Classification is a new casemix system for classifying aged care 
residents, and for determining funding and staffing requirements. 
It can be used in routine evaluation of aged care facility outcomes, 
taking into account the mix of residents in each facility.
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(large, medium, small) to ensure that these characteristics were 
adequately represented in our sample. The number of facilities 
selected from each stratum was proportional to its size. Facilities 
were then randomly selected from each stratum, and all resi-
dents in each selected facility invited to participate.

Our sample size calculation took into account the mean and 
variance in cost for each stratum, based on Department of 
Health data on the location, type, size and government fund-
ing received for each residential aged care facility in Australia. 
The required sample size, determined such that the margin 
of error for mean daily costs was no more than $10, was cal-
culated to be 2200 residents from 30 facilities. After the clas-
sification was developed, it was verified in a representative 
national sample of a further 69 facilities (data not reported in 
this article).9

Clinical data design and collection

Our resident assessment tool was designed after reviewing the 
relevant international literature and with the advice of four 
clinical advisory panels. The panels included clinicians and 
researchers with expertise in aged care, rehabilitation, geriat-
ric medicine, psychiatry of older people, wound management, 
and palliative care. Each panel focused on one area of clini-
cal need: function, cognition and behaviour; wound manage-
ment; palliative care; and technical nursing. The design of the 
tool has been described in detail elsewhere.10 The tool was 
designed to capture resident attributes that best predict dif-
ferences in their need for care. Its development was guided by 
four principles:

• it should be suitable for use by independent clinical assessors;
• it should be possible to complete it in one session, with mini-

mal burden for the resident;
• the validity and reliability of instruments comprising the tool 

should be established;
• the instruments should not be subject to royalty or copyright 

restrictions.

The final version of the assessment tool included seven existing 
instruments, as well as items related to palliative care, frailty, 
and technical nursing (Box 1).

Participating residents were assessed during March 2018 – June 
2018 by registered nurses recruited and trained for the study.

Service data collection

Concurrent with resident assessments, service use data (staff 
time) were collected for one calendar month in each home. The 
data collection period was staggered over three months to allow 
the research team to support staff during data collection.

All care delivery staff recorded service use data each day using 
handheld barcode scanners and purpose- designed scan cards. 
Each staff member, resident, and type of activity undertaken 
during a shift were assigned unique barcodes. Staff scanned 
details of activities and uploaded the data from the scanner to 
a secure server at the end of each shift. This approach enabled 
data to be captured by shift in real time.

A unique feature of our study was the distinction between 
shared care and individual care. Individual care was defined as 
care tailored to the needs of an individual resident. Shared care 

was defined as care not tailored to individual resident needs; 
that is, care received equally by all residents, including general 
supervision in common areas, clinical care management and 
quality activities, and brief incidental interactions.

Data preparation

Prior to class- finding, the datasets were checked for com-
pleteness, consistency, accuracy, validity, and timeliness. The 
datasets were then linked to create one record for each resi-
dent, including both assessment and service use data. For the 
analyses, cost was defined as staff time per resident, as a pre-
liminary analysis indicated that 92% of all care costs were for 
staffing.

Data analysis

The goal of our study was to develop a casemix classification 
system with classes that were:

• clinically meaningful to care staff and useful for clinical 
management;

• based on resident characteristics rather than on provided 
services;

• comprehensive, consistent, and mutually exclusive, so that 
each resident can be assigned to one, and only one, class;

• homogeneous with respect to resource use, so that the cost of 
care for residents in a given class is similar.

Clinical meaning was determined by the clinical advisory panels. 
We aimed to ensure that the classification was administratively 
and operationally feasible, and sufficiently flexible to allow pro-
gressive refinement in response to practice changes, technical 
advances, and the identification of new cost drivers. Moreover, 
its application should not give rise to perverse incentives.

We used classification and regression tree analysis — that is, a 
decision tree algorithm for generating regression tree predictive 
models — to develop the classification.11 This procedure pre-
dicts values of the dependent variable (resource use) based on 
the values of independent variables (resident characteristics). 
Overall performance of the classification was assessed with the 
reduction in variation statistic (RIV; the variance explained by 
the classification as the proportion of total variance). The homo-
geneity of each class was measured as the coefficient of variation 
(standard deviation divided by the mean; online Supporting 
Information).

An iterative series of statistical analyses and clinical reviews 
were undertaken: initial statistical results were reviewed by 
clinical advisory panel members, and their advice was incorpo-
rated into subsequent analyses. This iterative process continued 
until an outcome was achieved that was both statistically robust 
and meaningful from a clinical perspective.

The stability and reliability of the classification model was deter-
mined with test–retest methodology, using 1042 records for the 
test dataset and 613 records for the validation dataset.

Statistical analyses were conducted in SPSS 21.

Ethics approval

This study was approved by the University of Wollongong and 
Illawarra Shoalhaven Local Health District Human Research 
Ethics Committee (reference, 2017/546).
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Results

Our initial sample included 1967 residents from 30 aged care fa-
cilities; 56 (2.8%) did not consent to participation, 19 (0.9%) were 
unavailable, and 15 who consented (0.7%) died before the study 
start date. A total of 1877 clinical assessments were therefore 
available for analysis. Staff time was reported for 60 990 resident 
days, comprising 315 029 staff time activity records collected by 
1600 staff members.

Classification and regression tree analysis produced a regres-
sion tree in which the first branching was determined by res-
ident mobility classification, measured with the modified de 
Morton Mobility Index (DEMMI): independent, assisted and 
non- mobile.12 Each branch was then split into further classes 
based on other clinical measures, such as cognitive and 
physical function and pressure injury risk (Box 1), produc-
ing a classification with 13 classes, the Australian National 
Aged Care Classification (AN- ACC) (Box 2; Supporting  
Information).

The AN- ACC includes a single class for people admitted for 
palliative care, based on clinical advice that these residents 

comprise a clinically discrete class and require considerable lev-
els of additional resources. As insufficient data were available 
to calculate resource use for this group of residents, a relative 
value was imputed on the basis of clinical advice. Residents who 
required palliative care after admission to residential care can 
be re- assessed and re- assigned to a different class as their needs 
change.

Each of the other branches of the clinically informed regres-
sion tree model includes classes defined by whether a resident 
has compounding factors. These factors reflect the combined 
incremental resource use associated with other independent 
variables, such as frailty, falls, daily injections and wound man-
agement, and their impact was estimated by multiple regression 
analysis (summarised in Box 1).

The independent mobility branch has two classes defined by 
the combined effects of the compounding factors Resource 
Utilisation Group: activities of daily living (RUG- ADL), 
Australian modified functional independence measure (AM- 
FIM): cognition, Australia- modified Karnofsky performance sta-
tus (AKPS), behaviour resource utilisation assessment (BRUA), 
and daily injections.

1 Independent variables included in the Australian National Aged Care Classification, version 1
Primary branch

Independent variable Description
Independent 

mobility
Assisted 
mobility Not mobile

Modified De Morton mobility index 
(DEMMI)12

12 items, four subscales (bed, chair, static balance, walking); 
questions 13–15 of standardised DEMMI excluded. Used to assign 
resident to a mobility branch

Australian modified functional 
independence measure 
(AM- FIM)13,14

17 items, two subscales (motor and cognition) and six domains (self- 
care, sphincter control, transfers, location, communication, social 
cognition)

Motor Self- care, sphincter control, transfers, location domains (12 items)

Transfers Three items (bed/chair, toilet, shower)

Eating Single item

Cognition Communication and social cognition domains (five items)

Communication Two items (comprehension and expression)

Social cognition Three items (social interaction, problem solving and memory)

Resource Utilisation Group: 
activities of daily living (RUG- ADL)15

Four items originally included in RUG classification. Total score is 
used in AN- ACC

Braden scale for predicting pressure 
sore risk16

Seven item scale

Total score All seven items

Activity item The activity item in the Braden scale

Australia- modified Karnofsky 
performance status (AKPS)17

Single score rating

Rockwood clinical frailty scale18 Single score rating

Behaviour resource utilisation 
assessment (BRUA)10

Five items (problem wandering or intrusive behaviour; verbal 
disruption; physical aggression; emotional dependence; and danger 
to self and others)

Obesity Flag to identify requirement for bariatric care

Falls during past 12 months Flag to indicate number of falls in previous year

Daily injections Proxy indicator of need for complex nursing

Complex wound management Proxy indicator of need for complex nursing



362

Research
M

JA
 2

13
 (8

) ▪
 19

 O
ct

ob
er

 2
02

0

362

The assisted mobility branch has five classes, defined by cogni-
tive ability, and then by the combined effects of the compound-
ing factors Braden activity item, RUG- ADL, AM- FIM: motor, 
AM- FIM: social cognition, AM- FIM: communication, AKPS, 
Rockwood score, BRUA, falls during the past 12 months, daily 
injections, and complex wound management.

The not mobile branch has five classes defined by function and 
pressure sore risk, and then by the combined effects of the com-
pounding factors Braden total score, AM- FIM: eating, AM- FIM: 
transfers, BRUA, falls during the past 12 months, obesity flag, 
daily injections, and complex wound management.

The RIV for the test dataset was 0.52, indicating that the classi-
fication performs well in explaining the variation in daily care 
costs between classes of residents. The RIV for the re- test dataset 
was 0.48; the similarity of the two values indicates that the clas-
sification model is reliable. The coefficient of variation for each 
class was quite small (less than 1.0: range, 0.34–0.62), indicating 
that each class is relatively homogenous with respect to resource 
use (Supporting Information, figure).

Relative value units for individual AN- ACC classes (that is, the 
ratio of mean costs for the class to mean costs for all residents) 
ranged from 0.37 (class 2) to 1.95 (classes 1 and 13).

Discussion

We report the first study to produce a useful casemix classifica-
tion for people in residential aged care in Australia. An impor-
tant feature of our study was that a resident’s specific medical 
diagnoses (including dementia, mental health disorders, and 
physical disorders) are not captured as cost drivers per se. This 
is because underlying medical conditions result in frailty, im-
paired mobility, functional and cognitive decline, behavioural 
disturbance, and technical nursing needs. The care burden aris-
ing from these outcomes determines residential aged care costs. 
As the age and frailty of people entering residential age care are 
increasing, the prevalence of these cost drivers will increase in 
future and substantial increases in residential care funding will 
be required.

The AN- ACC is based on these key cost drivers, reflecting the 
functional consequences of health conditions rather than the 
conditions themselves. It captures not what a resident does, but 
rather their physical capacity (including pain), cognitive capac-
ity (including ability to communicate, sequence, interact socially, 
and solve problems, and memory), mental health problems (in-
cluding depression and anxiety), and behaviour (including co-
operation, physical agitation, wandering, passive resistance, 
verbal aggression).

The statistical performance and clinical acceptability of the 
AN- ACC are adequate for its application for funding purposes. 
With only 13 classes and an RIV of 0.52, it compares favourably 
with related casemix classifications, including the Australian 
National Subacute and Non-Acute Patient (AN- SNAP) classifi-
cation (83 classes; RIV, 0.55),19 the ACFI (64 classes; RIV, 0.20), the 
RUG- IV classification used in the US (66 classes; RIV, 0.62), and 
other variants of the RUG classification used overseas (34–53 
classes; RIV, 0.12–0.56).7

Implementing the AN- ACC is now being considered by the 
Australian government in the context of the major structural and 
funding aged care reforms expected after the Royal Commission 
into Aged Care Quality and Safety publishes its final report in 
late 2020. In our final Resource Utilisation and Classification 
Study report, we recommended the AN- ACC not only for res-
idential aged care but also in other aged care settings; we also 
proposed an ongoing aged care research and development 
agenda that builds on this study, including assessment, classifi-
cation, costing, and outcome studies.20

The AN- ACC is not an end in itself, but an essential element in 
the broader reform of the national aged care funding system. 
This includes protocols for re- assessment that allow a resident to 
be assigned to a different class as their needs change.

The AN- ACC could provide a meaningful system for measur-
ing and benchmarking both input measures (staff ratios) and 
resident outcome measures. Staffing requirements, mortality 
rates, and outcome rates (such as numbers of falls) vary mark-
edly between AN- ACC classes. Reporting resident outcome 
measures by AN- ACC class would facilitate routine evaluation 

2 The Australian National Aged Care Classification, version 1.0
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of residential aged care outcomes, taking into account the mix of 
residents in a facility.

Strengths and limitations

Strengths of our study include the strong clinical and residential 
care staff engagement in study design, data collection, and data 
interpretation, the use of independent clinical assessors, and the 
use of barcode technology to maximise the accuracy of staff time 
data.

A further strength was the representativeness of the sample, 
confirmed by the follow- up study. The results of the verification 
study reflected those of the original study sample, indicating 
both the robustness of the classification and the representative-
ness of the original sample.9 A further measure of the stability 
and reliability of the classification model was the fact that the 
characteristics of the validation dataset mirrored those of the 
dataset with which the classification was developed.

Limitations include our excluding respite care residents, and the 
small number of residents included in class 1 (palliative care); 

the latter problem was mitigated by combining class 1 and class 
13 for funding purposes. We could not adequately investigate 
residents with special care needs (oxygen, enteral feeding, tra-
cheostomy, catheter, stoma, dialysis) because of their very small 
numbers.

Conclusion

The AN- ACC enables the community, care providers, and gov-
ernments to make meaningful judgements about the quality and 
outcomes of residential aged care and to fairly compare the qual-
ity of care provided at different facilities.
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