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Abstract

The aims of this study were to investigate patterns of home and community care (HACC) use and to identify factors influ-
encing first HACC use among older Australian women. Our analysis included 11,133 participants from the Australian
Longitudinal Study of Women’s Health (1921-1926 birth cohort) linked with HACC use and mortality data from 2001 to
2011. Patterns of HACC use were analysed using a k-median cluster approach. A multivariable competing risk analysis was
used to estimate the risk of first HACC use. Approximately 54% of clients used a minimum volume and number of HACC
services; 25% belonged to three complex care use clusters (referring to higher volume and number of services), while the
remainder were intermediate users. The initiation of HACC use was significantly associated with (1) living in remote/inner/
regional areas, (2) being widowed or divorced, (3) having difficulty in managing income, (4) not receiving Veterans’ Affairs
benefits, (5) having chronic conditions, (6) reporting lower scores on the SF-36 health-related quality of life, and (7) poor/
fair self-rated health. Our findings highlight the importance of providing a range of services to meet the diverse care needs

of older women, especially in the community setting.

Keywords Home and community care - Demographic factors - Health-related needs - Older women - Data linkage -

Australia

Introduction

The number of people aged 60 and over is projected to reach
over 2 billion worldwide by 2050, which is more than double
the 2015 figure (UNDESA 2015). Representing the most
rapidly growing age group, individuals in their eighties are
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increasingly dependent on care from formal sources (Stones
and Gullifer 2016). The transition from informal family-
based support to institutional and community care services
reflects the participation of more women in the labour mar-
ket and their adoption of a nuclear family structure (Genet
et al. 2011; Lowenstein et al. 2001). Adding to an already
overburdened healthcare system, the need for formal care is
anticipated to increase until the year 2050 (Wouterse et al.
2015). Debate exists on how to best provide long-term care
for an ageing population and ways to address this complex
policy issue (Francesca et al. 2011; Merlis 2000).

Over the past few decades, increased costs and consumer
choices have led to a shift from long-term residential aged
care to lower-cost home- and community-based care. Moreo-
ver, this trend is expected to continue into the foreseeable
future (Australian Institute of Health and Welfare 2008a;
Department of Work and Pensions 2007). For instance, older
people in Europe, Australia, and the USA prefer to receive
aged care in the home and community-based setting (Chen
and Berkowitz 2012; EUROBAROMETER 2007; Productiv-
ity Commission 2011). Several countries in the Organisa-
tion for Economic Co-operation and Development (OECD)
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have been promoting ‘Age in Place’ policies in recent years
(Francesca et al. 2011).

In contrast to many countries, Australia has a well-devel-
oped long-term care system (formally known as aged care)
for older people aged 65 and over. Beginning in the 1980s,
policy-makers have focused on providing aged care in the
community setting. This was precipitated by the need to
reduce the burgeoning cost of residential aged care and to
address the desire of older Australians to remain in their own
home (Jeon and Kendig 2017; Keleher 2003; Productivity
Commission 2011).

The Commonwealth Home and Community Care (HACC)
programme was implemented in 1985 to provide a range of
care services for older Australians (including younger people
with disabilities) in the community setting (Department of
Health and Ageing 2008). Additionally, this programme is
important for older Australians who may later require more
advanced care (Australian Institute of Health and Welfare
2017; Palmer and Short 2000). Until 2012, HACC was
funded by the Commonwealth of Australia and state/ter-
ritory entities (Australian Institute of Health and Welfare
2014). Thereafter, the Australian Government assumed full
responsibility for the financing and management of HACC
(except for Victoria and West Australia). Around the same
time, the legislature announced the Living Longer Living
Better plan to reform aged care services in the community
(Department of Health and Ageing 2012). Specifically,
HACC and three smaller commonwealth programmes were
merged into the Commonwealth Home Support Programme
(CHSP) as a means to consolidate and increase the efficiency
of aged care to older Australians.

HACC provides a range of services to allow older people
to remain in their own home as long as possible, rather than
entering residential aged care (RAC) (Department of Health
and Ageing 2008; Jorm et al. 2010). Services include domes-
tic assistance with meals and personal care, home mainte-
nance and medication, transportation, social care, respite
care, as well as nursing and allied health services (Depart-
ment of Health and Ageing 2012). Approximately 20%
of people aged 65 and over receive support from HACC,
constituting the largest aged care programme in the coun-
try (Australian Institute of Health and Welfare 2015). From
2013 to 2014, more than 775,000 older Australians received
HACC, with the majority being women (> 65%) (Depart-
ment of Social Services (DSS) 2014).

Although HACC is a pivotal component of the commu-
nity aged care system in Australia, limited evidence is avail-
able regarding client characteristics and their patterns of care
needs (Jorm et al. 2010). Nine distinct groups of HACC
clients were identified in a recent study, with most (~75%)
only using a few of the wide range of available services
(Kendig et al. 2012). Demographic vulnerability and health-
related needs of older people were associated with the use of
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community age care (Lafortune et al. 2009). Women tend to
use more aged care than men, as they typically live longer
and manifest multiple morbidities and disabilities (Laditka
and Laditka 2001). Furthermore, women have a greater like-
lihood to live alone in later life, increasing their dependence
on formal aged care (McCann et al. 2012). Although nearly
two-thirds of clients in the Australian aged care system are
women, there is a paucity of information pertaining to their
patterns of service use and factors influencing the risk of
HACC use.

The aim of the present study was to identify the patterns
and timing of HACC use among older women in Australia.
Specifically, we addressed the following research ques-
tions: (1) what are the main combinations of services used
by HACC clients aged 75-90 years, from 2001 to 2011, and
(2) what are the factors associated with an increased risk of
HACC use.

Methods
Study sample and data linkage

The 1921-1926 cohort of the Australian Longitudinal Study
on Women’s Health (ALSWH) was recruited in 1996 with
12,432 women participating in the baseline survey (aged
70-75 years) (Loxton et al. 2015). ALSWH is a national
population-based study of women’s health, with participants
being randomly sampled from the Medicare Australia data-
base. Data were collected from participants through self-
reported postal questionnaires every third year until 2011
(Survey 1: 1996; Survey 2: 1999; Survey 3: 2002) and on a
six-month rolling basis thereafter. Linked HACC data were
not available before 2001. Consequently, the current study
focused on the period from 2001 to 2011, whereby Survey
3 constituted the sample from which the baseline covariate
characteristics (except educational qualification, measured
only in Survey 1) were obtained. The total attrition by 2002
was N=1237, with a response rate of 88%. Data from adja-
cent surveys (Survey 2 and Survey 4) were used to fill in
missing values rather than using model-based imputation
methods. A small proportion of missing values (<5%) was
not available in adjacent surveys. A detailed description
of the ALSWH survey and its design has been previously
published (Brilleman et al. 2010).

Survey data were linked with the administrative HACC
Minimum Data Set (MDS) on an opt-out consent basis. In
total, 11,133 women (>95%) in the 1921-1926 cohort were
eligible for data linkage, undertaken with the approval of the
Australian Government Department of Health (DOH). The
Australian Institute of Health and Welfare (AIWH) used a
probabilistic algorithm to link the ALSWH and HACC data
sets (Karmel et al. 2010; National Statistical Services 2017).
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This study was approved by the Human Research and
Ethics Committee (HREC) of the University of Newcastle
and University of Queensland. Ethical clearance for the
linkage of ALSWH survey data with aged care data was
approved by the Australian Institute of Health and Welfare
Ethics Committee.

HACC use

In total, 7747 women were identified as HACC users from
July 2001 to December 2011. This dataset provided informa-
tion on the quarterly use of HACC services for each client.
Among the 28 service types, data on ‘HACC assessments’
and ‘carer services’ were not used in the current analysis.
These two services were excluded as HACC assessment was
related to the determination of eligibility for service provi-
sion (not an ongoing care type), while carer services were
related to needs of the carers, rather than the care recipi-
ents. A range of minor services (including communication
aids, self-care aids, support and mobility aids, reading aids,
medical care aids, car modification, formal linen service,
and other goods and equipment) were grouped under the
‘equipment and aids’ category. Accordingly, the number of
service types included in our analysis was 19. Of these, 14
were characterized by hours of use, 4 by the frequency of
use, and 1 by the amount of dollars expended (Department
of Health and Ageing 2006) (Table 1).

Andersen-Newman model and participants’
baseline characteristics

The Andersen and Newman (2005) behavioural model was
used to identify influencing factors associated with HACC
use (Chen and Berkowitz 2012; Fu et al. 2017). While the
model was originally introduced in 1968, it has evolved over
time (Andersen 1968). In our analyses, individual/societal
characteristics were grouped into three categories: predis-
posing factors (age, marital status, and education), enabling
factors (income, living arrangements, and area of residence),
and need factors (physical, psychological, and functional
health status including illness and disability).
Demographic predisposing and enabling factors included
area of residence (major cities, remote/inner/regional areas),
country of birth (born in Australia, overseas), highest edu-
cational qualification (no formal, secondary certificate, high
school/trade/diploma/university), marital status (married/
de facto, widowed/divorced/never married/separated), liv-
ing arrangements (living alone, living with partner/others
including live with own children/other family members/non-
family members), difficulty in managing income (easy/not
too bad, difficult some/all the time), and Veterans’ Affairs
coverage for health service use (yes, no). However, ALSWH

did not include individual beliefs and community level ena-
bling factors.

Health factors included diagnosed chronic conditions
(e.g., heart problems, diabetes, arthritis, and asthma), falls
with injury in the past 12 months, self-rated health (poor/
fair, good/very good/excellent). Physical, social, and mental
functioning scores were obtained from the SF-36 health-
related quality of life, with row scores being computed from
ten, two and five items, respectively. Scores were linearly
transformed to produce subscale scores ranging from 0 to
100 (with a higher score indicating better health) (Ware
et al. 1993). Based on the literature, scores above prescribed
cut-off points corresponded to better functional capacity
(e.g. physical function > 40, lower mental function> 52,
and lower social function > 52) (ALSWH 2018; Stevenson
1996).

Statistical analyses

The data were analysed in two stages: the first was to iden-
tify which types of services women used, and the second was
to identify factors associated with risk of first HACC use.

Cluster analysis

In the first stage, summary statistics regarding usage were
computed for 19 HACC service types from 2001 to 2011.
Z-scores were estimated to obtain a standardized metric for
each service type. The distribution of usage was skewed for
many service types. Accordingly, a robust k-median cluster
analysis technique was applied to identify distinct groups of
women based on their similarity with respect to the volume
of HACC use (Anderson et al. 2006; Kendig et al. 2012;
Sugar et al. 1998, 2004).

Clusters were formed by minimizing the Euclidian
distance within a cluster and maximizing the differences
between clusters (Aldenderfer and Blashfield 1984). Partici-
pants were grouped into mutually exclusive clusters based on
the closeness (or similarity) of the volume of service use. In
the current study, we used the Calinski/Harabasz pseudo-F
statistic (PFS) value to determine the number of clusters
(Caliniski and Harabasz 1974).

Once clusters were identified, descriptive statistics
(median with 95% confidence interval (CI) and proportions)
were computed to explore service use patterns in each clus-
ter. The clusters were given a descriptive name based on the
volume, number, and type of services used. We divided the
total participants (n=11, 133) into three broad categories:
‘HACC non-users’, ‘basic HACC’ users, and ‘moderate- to
high-level HACC’ users (included all distinct groups except
Basic HACC). Chi-square tests were performed to explore
associations between participants’ baseline characteristics
and patterns of HACC use from 2001 to 2011.
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Table 1 Percentage of women and their volume (median) of different types of HACC use by distinct cluster from 2001 to 2011

HACC services Cluster Al HACC
(measurement - - clients
units) Basic HACC Basm domes- Home meal (n=398) Complex Comple?x Complex 7747
(n=4173) tic (n=1280) nursing care domestic transport
(n=168) (n=914) (n=814)
Domestic assistance (hrs)
% using service 33 99 72 75 100 75 59
Median (CI) 10 (9-11) 57 (55-60) 69 (56-83) 54 (37-71) 201 (193-209) 42 (37-50)
Meals at home (number)
% using service 27 39 100 57 59 56 40
Median (CI) 45 (40-49) 57 (51-64) 564 (542-605) 135 (85-221) 72 (66-80) 63 (55-70)
Nursing care at home (hrs)
% using service 37 51 62 100 66 60 48
Median (CI) 7 (6-8) 10 (9-11) 16 (12-19) 189 (175-207) 12 (10-14) 13 (11-15)
Allied health at home (hrs)
% using service 16 31 34 52 46 40 26
Median (CI) 3(24) 324 3(2-3) 6 (4-10) 324 324
Allied health at centre (hrs)
% using service 15 27 35 46 48 41 26
Median (CI) 3(24) 324 2 (1-3) 547 4 (3-5) 324
Case management (hrs)
% using service 10 22 34 41 40 37 20
Median (CI) 2 (1-3) 324 4 (3-5) 4 (3-5) 4 (3-5) 5 (4-6)
Care coordination(hrs)
% using service 27 54 62 65 72 71 44
Median (CI) 2 (1-3) 4 (3-5) 5 (4-6) 5 (3-6) 5 (4-6) 6 (5-7)
Counselling (hrs)
% using service 9 20 29 31 36 38 19
Median (CI) 1(0-2) 2 (1-3) 2 (1-3) 2 (1-3) 3(24) 324
Centre-based day care (hrs)
% using service 15 27 41 40 47 82 29
Median (CI) 40 (36-44) 46 (40-52) 67 (55-80) 71 (40-151) 60 (53-72) 343 (295-374)
Other food services (hrs)
% using service 1 2 6 2 3 5 2
Median (CI) 6 (2-14) 10 (4-13) 9 (5-29) 2 (1-3) 12 (6-27) 7 (2-12)
Home maintenance (hrs)
% using service 23 43 52 57 70 49 37
Median (CI) 4 (3-5) 5 (4-6) 6 (5-7) 6 (4-8) 10 (9-11) 7 (6-8)
Home modification (AUD $)
% using service 10 12 16 14 19 18 13
Median (CI) 101 (90-120) 100 (74-120) 120 (77-182) 73 (37-170) 100 (85-135) 100 (77-138)
Meals at centre (number)
% using service 8 15 29 30 31 63 19
Median (CI) 7 (6-8) 7 (5-10) 11 (8-15) 8 (4-11) 10 (9-11) 43 (36-48)
Nursing care at centre (hrs)
% using service 9 12 19 38 24 23 14
Median (CI) 2 (1-3) 2 (1-3) 2 (1-3) 3(1-5) 2 (1-3) 2 (1-3)
Personal care(hrs)
% using service 16 38 49 63 55 46 30
Median (CI) 10 (9-12) 19 (16-23) 28 (20-36) 54 (32-86) 23 (19-29) 17 (14-20)
Social care(hours)
% using service 17 34 49 54 52 63 31
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Table 1 (continued)
HACC services Cluster All HACC
(measurement - - clients
units) Basic HACC Basic domes- Home meal (n=398) Complex Complex Complex 7747
(n=4173) tic (n=1280) nursing care domestic transport
(n=168) (n=914) (n=814)
Median (CI) 12 (10-14) 15 (12-19) 22 (15-29) 16 (9-22) 20 (17-24) 36 (27-43)
Transport (number)
%using service 29 39 55 47.6 57 92 42
Median (CI) 10 (8-12) 14 (12-15) 24 (20-29) 19 (10-28) 24 (20-26) 129 (118-144)
Equipment and aids (number)
% using service 8 15 22 21 23 25 14
Median (CI) 2(1-3) 2(1-3) 4 (3-5) 3 (1-6) 3(24) 324

The differences in proportions of women using services between the clusters were significant at P <0.01

The Calinski/Harabasz pseudo-F statistic (PFS) value (283) was used to determine the number of clusters. Cluster analysis identified six distinct
clusters. Clusters were named according to the number and volume of services used by the women in the respective classes

Detailed description of the different HACC services is available in (access date: 12 October 2018) https://agedcare.health.gov.au/sites/g/files/

net1426/f/documents/112014/prov_4b1_hacc_mds_user_guide.pdf
hrs Hours, AUD Australian dollar, CI confidence interval

Competing risk analysis

Women who were alive during Survey 3 and who had not
used HACC before 2002 were included in the analysis
(n=9203). Age at first HACC use was measured from the
begining of 2002, and if no HACC use was recorded, par-
ticipants were censored at 31 December 2011 or their date
of death. The maximum observation period was 120 months.
Competing risk analysis was performed to obtain an accurate
incidence of HACC use, wherein age at first HACC use was
considered as the target variable with death as the compet-
ing event (Berry et al. 2010; Forder et al. 2017). Competing
risks occur in a study when participants experience one or
more events that compete with the event of interest (Noordzij
et al. 2013). This study considered death as the compet-
ing event because participants are no longer at risk of using
HACC after dying. Initially, crude hazard ratios (HR) and
95% confidence intervals (CI) were estimated using Cox pro-
portional hazard models (Fong et al. 2015). The adjusted
model included demographic (predisposing and enabling)
and health-related need factors that were significant in the
unadjusted model, but excluded the SF-36 subscales and
self-rated health. This was owing to a probable causal rela-
tionship with other health indicators included in the model.
Four separate multivariable models were performed on self-
rated health, physical, social, and mental functioning, adjust-
ing for demographic variables. All the statistical tests were
two-sided, and the level of significance was set at P <0.05.
Analyses were conducted using STATA/IC 15.0 (StataCorp
LP, College Station, Texas, United States of America) and
SAS 9.4 (SAS Institute, Cary, NC, USA).

Results
Distinct groups of HACC users

Approximately 70% (n=7747) of women used HACC at
some point during the study period. Six distinct groups of
women were identified in our cluster analysis, where the
number of groups was determined based on the PFS value
of 283 and interpretability of the groups. The distinct groups
were accordingly named based on the proportion of women
using different HACC services and their median volume of
service use (Table 1). While ‘basic HACC’ constituted the
largest cluster of women (54%), this group had the lowest
use of the 19 HACC services (shown in Column 1), com-
pared with other clusters (P <0.01). The median volume
of each service use was lower than other groups. Approxi-
mately 51% women in the basic HACC group used one or
two service types at some point over the study duration but
not necessarily at the same time. More than 25% used three
or four service types, and a negligible proportion (1%) used
more than 10 services.

Nearly all women in the ‘basic domestic’ (n=1280) and
‘complex domestic’ (n=914) clusters used domestic assis-
tance services. The former group used a lower volume of
services, and a smaller proportion of them used other HACC
services, than the latter group. For example, the median vol-
ume of domestic assistance used by the basic domestic group
was 57 h, compared with 201 h used by the complex domes-
tic group. Approximately one-third of the complex domestic
group used 10 or more services. In contrast, only 9% of the
basic domestic group used this amount (Table 2).
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The other three groups were named ‘home meal’ (398
women), ‘complex nursing care’ (168 women), and ‘com-
plex transport’ (814 women). Women belonging to the home
meal group predominantly used meal services at home
(100%), domestic assistance (72%), nursing care at home
(62%), and a moderate volume and number of other services.
All women in the complex nursing care group used nurs-
ing care (median =189 h), while 63% used personal care
(median =54 h). The complex transport group primarily
used transport services (92%; median = 129 instances), and
centre-based day care (82%, median=2343 h). Women in the
complex groups of ‘transport’, ‘nursing care’, and ‘domestic’
also frequently used other previously mentioned HACC ser-
vices. More than one-third of women in the complex trans-
port, complex domestic, and complex nursing care groups
used 10 or more HACC service types, and <5% used one to
two service types. The proportion of women using different
HACC services differed between clusters (P <0.01).

Demographic predisposing and enabling factors

There were key differences among the distinct clusters and
for the broad categories including HACC non-users, basic
HACC users, and moderate- to high-level HACC users
(P <0.05) (Table 3). The difference was especially pro-
nounced among the broad categories. Higher proportions
of women in the moderate- to high-level HACC user group
were living in remote/inner/regional areas (62% vs. 50%,
P <0.01), widowed (53% vs. 46%, P <0.02, P<0.01), liv-
ing alone (50% vs. 41%, P <0.01), and having difficulty in
managing income (31% vs. 22%, P <0.01), than the HACC
non-user group. A lower proportion of women who were
receiving Veterans’ Affairs coverage used moderate- to high-
level HACC than non-users (15% vs. 27%, P <0.01).The
main difference between HACC non-users and basic HACC
users was area of residence (P <0.01).

In the competing risk analysis with adjusting demo-
graphic and health-related factors, we found that women who
lived in remote/inner/regional areas had 18% higher risk of
using HACC than those who lived in major cities (Table 5).
Being widowed (RR=1.08, 95%CI=1.03-1.14) and hav-
ing difficulty some/all of the time in managing income
(RR=1.17, 95%CI=1.10-1.23) were associated with an
increased risk of using HACC compared with their respec-
tive counterparts. Furthermore, those who received Veter-
ans’ Affairs coverage were 36% less likely to use HACC than
those who did not receive such coverage (P <0.01).

Health-related need factors

The median physical and social functioning scores on the
SF-36 health-related quality of life scale differed by the three
broad HACC groups (P <0.01). For example, the respective
scores for basic HACC users were ‘63 and 88’, ‘50 and 75’
for moderate- to high-level HACC users, and ‘70 and 100’
for HACC non-users were 70 and 100 (Table 4). Conse-
quently, an increased proportion of women who belonged
to basic HACC and moderate- to high-level HACC (com-
pared with HACC non-users) had physical, social, and
mental health scores below the cut-off points (<40, <52,
and <52, respectively). The proportions of women who had
chronic conditions were higher among both basic HACC and
moderate- to high-level HACC users, than HACC non-user
(P<0.01).

Health-related need factors were significantly associated
with the use of HACC, after controlling for demographic
factors and counting death as a competing event (Table 5).
Women diagnosed with chronic conditions (e.g., heart prob-
lems, diabetes, asthma, arthritis) had an increased risk of
using HACC than their respective counterparts.Women who
reported lower scores for physical, social, and mental func-
tioning on the SF-36 health-realted quality of life scale had
54%, 53%, and 33% increased risk of using HACC services,

Table 2 Number of HACC services used by women in the distinct clusters across some points over the period 2001-2011

Number of services used  Clusters All HACC
Basic HACC Basic domestic Home meal Complex nursing Complex Complex trans- clients 7747
(n=4173) (n=1280) (n=398) care (n=168) domestic port (n=814)

(n=914)

1-2 services (%) 51 15 8 3 5 5 32

34 services (%) 26 23 15 19 10 10 21

5-6 services (%) 12 23 17 14 13 14 15

7-8 services (%) 6 18 15 16 18 16 11

9-10 services (%) 3 12 21 10 21 18 9

> 10 services (%) 1 9 24 38 33 38 12

Clusters were named based on the proportion of women using services and their volume of use in the distinct cluster. For example, a lower pro-
portion of women in the basic HACC cluster used different services and their volume of service use was also lower than all other clusters
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Table 3 Distribution of baseline predisposing and enabling factors by the pattern of HACC use across at some points over the period 2001-2011

(n=11,133)
Predisposing and enabling HACC Basic Moderate- to high-level HACC
factors® non-user HACC -
(n=3386) (n=4173) Basic ' Home Complﬁ:x Complex Complex Overall
domestic meal domestic nursing transport (n=3574)
(n=1280) n=398) (n=914) (n=168) (n=2814)
Area of residence
Major cities 49 42 39 38 39 36 38 38
Remote/inner/regional 51 58 62 63 63 64 62 62
Country of birth
Australia 76 78 75 83 74 77 71 76
Other country 24 22 25 17 26 23 30 24
Highest qualification
No formal 33 33 33 37 32 36 38 35
School certificate 39 41 39 35 35 36 37 36
High school/trade/diploma/ 28 26 28 28 33 27 25 28
university
Marital status
Married/de facto 54 52 48 49 47 48 44 47
Widowed/divorced 46 48 52 51 53 52 56 53
Living arrangements
Live alone 41 43 49 51 51 45 54 50
With partner/spouse 47 48 43 43 43 41 38 41
With others® 12 9 8 6 6 14 8 8
Managing income
Easy 26 23 18 25 15 17 20 19
Not too bad 53 51 49 50 50 49 51 50
Difficult at some/all the 22 26 32 25 36 34 29 31
time
Veterans’ Affairs coverage
No 73 75 88 77 89 86 81 85
Yes 27 25 12 23 12 14 19 15

All figures are in percentage

*Most factors were measured in Survey 3, except for country of birth and highest qualification, which were asked in Survey 1. Data from adja-

cent surveys (Survey 2 and Survey 4) were used to fill in missing values

®Live with own children/other family members/non-family members

than those who had higher scores in their respective domains
(P <0.01). Furthermore, women who reported poor/fair self-
rated health had 56% increased risk of using HACC than
those who reported good/very good/excellent self-rated health
(P<0.01).

Discussion

The cluster analysis identified six distinct groups of HACC
clients based on their volume/number of services used
from 2001 to 2011. Statistical techniques may not always
provide a definite number of meaningful clusters when

units with distinct characteristics group together (Sugar
et al. 2004). However, we were able to clearly delineate
(by volume, number, and type) distinct patterns of service
use among HACC users. Over the 11 years of the study,
the majority of women used few HACC services and typi-
cally with a low volume. In contrast, approximately one-
fourth of women used complex patterns of care with high
volume and number of services. More than one-third of
women in the complex groups used 10 or more service
types, indicating their multifaceted care needs. However,
participants may not have concurrently used the entire
range of services over the study period.
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Table 4 Distribution of health-related need factors by the pattern of HACC use across some points from 2001 to 2011 (n=11,133)

Health character- Notused  Basic Moderate- to high-level HACC
istics HACC HACC -
(n=3386) (n=4173) Basic . Home Complt?x Complex Complex Overall
domestic meal domestic nursing care transport (n=3574)
(n=1280) (n=398) (n=914) (n=168) (n=814)
SF-36 physical functioning
Median score 70 63 50 50 50 50 55 50
Ist and 3rd quar- ~ 45-85 36-80 25-75 25-70 30-70 20-75 35-78 28-75
tiles
% of women<40 29 29 40 42 38 44 35 39
SF-36 social functioning
Median score 100 88 75 75 75 62 88 75
Istand 3rd quar- ~ 75-100 63-100 50-100 50-100 50-100 38-100 50-100 50-100
tiles
% of women<52 16 21 30 32 25 36 26 28
SF-36 mental health
Median score 84 84 80 80 80 80 80 80
Ist and 3rd quar-  72-92 24-94 68-90 68-89 68-88 64-94 64-88 68-88
tiles
% of women<52 7 9 10 10 10 12 13 11
Chronic conditions
Heart problem (%) 16 21 23 24 24 24 24 24
Arthritis (%) 44 50 57 57 59 56 55 57
Diabetes (%) 9 10 11 15 12 16 13 12
Asthma (%) 11 15 19 18 15 19 13 17
Falls with injury 12 13 15 17 15 15 16 15
(%)
Poor or fair self- 22 29 34 37 33 42 1 34

rated health (%)

All health indicators were measured at Survey 3 in 2002. Missing values were filled-in if available in the adjacent survey (Survey 2 and Survey

3)

Six clusters were further divided into two broad categories: basic HACC and moderate- to high-level HACC. The latter category included
five clusters, where women in the basic domestic group mostly used domestic assistance and a moderate volume of other HACC services, and
women in the remaining four clusters were mostly high-level HACC users with complex service use pattern

Researchers in another Australian study found that
approximately three-fourths of clients used a small num-
ber, but a wide range of services (Kendig et al. 2012). In
their study, only 8% of people used complex patterns of
services. Their findings were consistent with other stud-
ies in Australia and the United States, suggesting that few
older people received an intensive amount of community-
based health and social care services (Australian Institute
of Health and Welfare 2007; Choi et al. 2006; Kendig et al.
2012). The variation with the current analysis was attrib-
uted to participants’ age, gender, and study period. For
example, the former Australian study focused on both men
and women from the 45 and Up Study, and only considered
a short period (2006-2008). In contrast, our study focused
on women aged 75 to 90 years and identified a greater
proportion of women who had complex patterns of HACC
use. This is consistent with the literature, suggesting that

@ Springer

people in their eighties are more likely to experience
multiple morbidities/disabilities and to be increasingly
dependent on formal care services (Austad 2009; Stones
and Gullifer 2016).

We observed that living in inner/regional/remote areas
or alone or having difficulty in managing income were
associated with an increased risk of moderate or complex
patterns of HACC use. Our findings are in agreement with
another study observing that HACC use was associated with
living in a remote/regional area, not having a partner, hav-
ing a lower household income and not having paid work
(Jorm et al. 2010). Greater use of HACC services in remote/
regional areas reflects a limited access to residential aged
care in those areas. Women who had financial difficulties
were less likely to use high-cost residential aged care, but
instead were more dependent on low-cost HACC services.
In some cases, women may not have used services provided
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Table5 Hazard ratios (HR) and 95% confidence intervals (CI) for
baseline predisposing, enabling, and need factors

Covariates Unadjusted models Adjusted models
HR  95%CI HR 95% CI

Area of residence

Major cities 1.00  Referent 1.00  Referent

Remote/inner/regional  1.18  1.13-1.24 1.18  1.13-1.24
Country of birth

Australia 1.00  Referent - -

Other countries 1.02  096-1.07 - -
Marital status

Married/de facto 1.00 Referent 1.00  Referent

Widowed/divorced/sep- 1.05 1.00-1.09 1.08  1.03-1.14

arated/never married
Managing income

Easy/not too bad 1.00  Referent 1.00  Referent

Difficult some/all time 1.24  1.18-1.31 1.17  1.10-1.23
Live with

Partner/other’ 1.00  Referent - -

Alone 0.96 091-1.01 - -
Veterans’ Affairs coverage

No 1.00  Referent 1.00  Referent

Yes 0.65 0.61-0.69 0.64 0.60-0.68
Heart problems

No 1.00  Referent 1.00  Referent

Yes 1.29 1.21-1.37 125 1.18-1.33
Arthritis

No 1.00  Referent 1.00  Referent

Yes .16 1.10-1.21 1.14  1.09-1.20
Diabetes

No 1.00 Referent 1.00  Referent

Yes 132 1.21-142 128 1.18-1.39
Asthma

No 1.00 Referent 1.00  Referent

Yes 124  1.15-133 1.19 1.11-1.28
Falls with injury

No 1.00 Referent 1.00  Referent

Yes 1.11  1.03-1.19 1.05 0.97-1.13
Self-rated health

Good to excellent 1.00 Referent 1.00  Referent

Poor or fair 1.59 1.51-1.69 1.56* 1.48-1.65
SF-36 physical functioning

Score>40 1.00  Referent 1.00  Referent

Score <40 1.54 146-1.62 1.54* 1.46-1.63
SF-36 social functioning

Score>52 1.00  Referent 1.00  Referent

Score <52 1.56  147-1.66 1.53* 1.44-1.62
SF-36 mental health

Score> 52 1.00  Referent 1.00  Referent

Score <52 1.36  1.25-149 1.33* 1.21-1.45

? Adjusted for demographic variables

®Live with own children/other family members/non-family members

by HACC if they had overlapping coverage under the Veter-
ans’ Home Care scheme (Australian Institute of Health and
Welfare 2008b).

Our findings illustrate that health-related need factors
among older women are associated with different patterns
of HACC use. For example, comorbid conditions were asso-
ciated with poor physical functioning and disability, which
may have contributed to greater aged care needs. Lower
physical functioning scores also were predictive of the need
for physical care support. These results are consistent with
other studies that report greater HACC use among older
people with lower physical functioning, poorer self-rated
health, and having chronic conditions (Jorm et al. 2010;
Rochat et al. 2010).

For example, low physical functioning scores (< 40)
have been associated with fear of falls and an increased
risk of using age care services (Cumming et al. 2000).
Below this score, women often have difficulty performing
vigorous activities such as walking one-kilometre, climb-
ing stairs, having lifting/carrying. Furthermore, approxi-
mately one-third of women have difficulty walking 100
metres and 10% will require assistance with dressing and
bathing (Hubbard et al. 2017). These findings have impor-
tant implications for improving service delivery, such as
targeting a group of women with specific needs. Future
research is needed to better understand the transitions of
older women between different levels of service use over
time, and whether they receive services in an appropriate
and timely manner.

An important strength of our study was the use of a
large longitudinal survey of older women in Australia,
which was linked with administrative aged care data sets.
However, our findings must be considered in light of a
few limitations. For example, we focused only on women
who generally receive formal support in the community
aged care setting for a longer time than men, with the latter
entering permanent RAC at an earlier time point (Austral-
ian Institute of Health and Welfare 2018). Additionally,
we were unable to establish whether HACC services were
sufficient to fully meet the needs of recipients and if such
services were provided in a timely fashion. Closer observa-
tion of assessed and met needs would be required to make
this judgement. Our study also did not consider changes
in service use over time in accordance with their evolving
care needs.

Conclusions
In the current study, we observed significant diversity in

the patterns of HACC use among older Australian women,
according to their demographic and health characteristics.

@ Springer
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Our findings highlight that many older women can remain
living at home independently, requiring only a low-level use
of a few basic community care services. However, approxi-
mately one-fourth of service users have complex care needs
requiring a greater use of multiple HACC services. Finally,
our study provides a baseline against which recent reforms
and structural changes in community care services can be
assessed.
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