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ABSTRACT 

 

 

Given Australia’s ageing population, the demand for Home and Community Care services is 

expected to escalate to unprecedented levels. A skilled and flexible aged care workforce, 

together with other broader aged care workforce planning needs, has become a priority at both 

the national and state levels. This study examined the Australian government’s Home and 

Community Care program for possible regional differences in service hours received by 

clients and associations between services. Analysis was based on the Minimum Data Set of 

2007/08 and confined to Queensland clients aged 18 and over. Among clients residing outside 

the city, an inverse relationship existed between allied health and nursing hours. This suggests 

that other categories of staff may have supplemented the shortfall in skilled labour present in 

regional and remote areas. The findings are part of the initial steps in examining the potential 

opportunities available to government in implementing skill mix reforms within the health 

sector.   
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AN INVESTIGATION OF SERVICE MIX WITHIN THE HOME AND COMMUNITY 
CARE PROGRAM IN QUEENSLAND 

 
 
1 Introduction 
 
The Home and Community Care (HACC) Program is an integral part of the health system and 
central to the Australian Government's aged care policy. The Program aims to provide a 
comprehensive, coordinated and integrated range of basic maintenance and support services 
for frail aged people, those with a disability and their carers. Specifically it is designed to 
support clients so that they can live independently at home, thereby enhancing their quality of 
life and delaying institutionalisation. HACC funded agencies offer a mix of services, based on 
government funding and distributed to clients on a priority basis.  

Given Australia’s ageing population, the demand for HACC services is expected to 
escalate to unprecedented levels. A skilled and flexible aged care workforce, together with 
other broader aged care workforce planning needs, has been recognised as a priority at both 
the national and state levels (Productivity Commission 2005; COAG 2009). In many 
countries, including Australia, there is an increasing focus on exploring alternative ways of 
managing available staff as well as increasing total numbers and improving retention through 
better practice and workplace conditions (Duckett 2005a; Duckett 2005b; Stevens 2002; 
Armstrong et al 2007).  

One relatively controversial strategy to tackle workforce shortages within the health sector 
involves labour substitution. In 2005 Stephen Duckett published a list of tasks and associated 
professions which could be usefully substituted by less qualified and more readily available 
staff (Duckett 2005b). A year later Duckett (2006) responded to the Productivity 
Commission’s report on ‘Australia’s Health Workforce’ (2005) by suggesting skill mix 
reform that covers a wider range of practitioners.  

There is evidence within the health care literature of firms altering their mix of services in 
response to changing incentives and market conditions. Investigations in the US nursing home 
sector by Cawley et al (2006) and Grabowski and Hirth (2003) showed that higher nursing 
home wages was associated with greater uses of psychoactive drugs and lower quality 
outcomes. Due to imperfect information, cognitive impairment, and transaction costs, 
residents were less likely to shift away from a lower quality nursing home when quality of 
service decreased (Cawley et al 2006). Other overseas studies have also found evidence of 
factor substitution and lower quality outcomes in nursing homes. Higher labour costs have 
been found to be associated with greater receipt of prescription sedatives (Weisbrod 1998) 
and greater use of catheters, physical restraints and feeding tubes (Zinn 1993).  

Similar investigations within the home care sector remain scant. A study by Stevens and 
Vecchio (2009) of an Australian agency found an inverse relationship between allied health 
and nursing time, after controlling for client and carer characteristics. The higher labour 
turnover among allied health staff compared with the nursing staff implied a substitution of 
labour between the two professions to ensure that the needs of clients were met. Apart from 
that study, it appears that little investigation has been made of such matters with regard to the 
home care sector. Accordingly, the current paper seeks to contribute to understanding in this 
area by pursuing two primary objectives:  

1. Identify regional differences (if any) in the mix of services offered by HACC funded 
agencies.  

2. Identify patterns of association (if any) among the services provided by these agencies.  
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2 Hypotheses 
 
HACC is a joint Commonwealth, State and Territory cost-shared program. Within the HACC 
program the government purchases various service types from agencies. At present the 
government as a purchaser of health services makes predictions for resource requirements 
based on broad demographic data. It relies on service providers tendering for contracts based 
on their experience of resource utilization.  
 
2.1 Regional differences in service mix 
 
There is evidence in the Australian research that location is an important factor in the 
availability of health services (Vecchio 2008; Productivity Commission 2005; Armfield et al. 
2006). Those residing in rural and remote regions are less likely to access health services. The 
first aim of this study is to investigate the impact of location on the use of government funded 
home care services.  

Provision of HACC services is dependent on a client’s need and the capacity of the agency 
to respond within existing resources (Queensland Government 2006). The first hypothesis 
becomes: 

Hypothesis 1: There are no significant regional differences in the provision of HACC 
funded hours of service.   
 
2.2 Labour substitution 
 
As with any firm, HACC agencies respond to incentives and changes in the availability of raw 
materials (e.g. labour and capital). The mix of services offered by a HACC agency reflects 
these trade-offs as agencies attempt to meet client needs by adjusting their use of labour. If 
scarcity arises for a particular type of labour, holding all else constant, the theory of factor 
substitution implies that an agency will seek to meet the needs of clients by using more of 
another type of labour.  

In Queensland, Australia, the service type offered by a home care agency contracted by the 
government is not based on the qualifications of the worker providing the service but the 
service itself (Queensland Government 2006 p3). This allows agencies to substitute certain 
levels (registered nurse and nurse’s aide) and categories (nursing and allied health) of labour 
in order to provide a certain service type to meet their contract obligations. For example if a 
registered nurse provides personal care services, the service is recorded as personal care not 
nursing care. Certain duties, however, may only be performed by qualified staff. For instance 
nursing duties are performed only by either registered or enrolled nurse. The HACC program 
monitors the delivery of services based on the combined total funding and output of the 
service types contracted. This allows agencies more discretion to respond to the fluctuating 
needs of clients. 

The mix of home care services offered to clients may be influenced by the availability of 
labour. The second hypothesis of the study becomes:  

Hypothesis 2: Based on services pre-purchased by the government, HACC funded agencies 
substitute low resourced services for high resourced services so as to meet client needs. 

 
3 Method 
 
Previous research has shown an inverse relationship between nursing and allied health 
services within a community care agency (Stevens and Vecchio 2009). This, coupled with the 
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scarcity of skilled labour in the health sector, warrants the investigation of nursing and allied 
health services. These services become the dependent variables. 

While little flexibility exists among agencies in the offering of most HACC funded 
services, there is flexibility in the provision of social support, domestic care and personal care 
services (Queensland Government 2006 p3). That is, agencies have discretion to respond to 
fluctuating needs of clients by altering the quantity offered of these three services. These 
services are also included as dependent variables in the analysis of home care services.  

Linear regression is run for each of the five service types, after controlling for confounding 
variables.  

lnServiceHours = β0+β1Ui+β2lnVi +β3Urbani+β4SDi+εi  (1) 
 

Where lnServiceHours represent the log of service hours at home relating to either nursing, 
allied health, social support, domestic assistance or personal care. Each dependent variable 
represents the hours of service during a 12 month period in 2007/08.  

Nurse hours received by clients at home consist of registered/enrolled nursing, assessment 
nursing, wound management, stomal therapy and diabetes management.  

The quantity of allied health hours at home includes occupational therapy, dietetics and 
nutrition, social work, podiatry, diversional therapy and physiotherapy.  

Social support is assistance provided by a companion either within the home or while 
accessing community services. The primary purpose of this service is to meet the client’s 
need for social contact and or accompaniment in order to participate in community life.  

Domestic assistance includes house cleaning, washing and ironing, help with shopping, 
transport to and from banks and appointments etc, and general household support.   

Personal care may include help with bathing, toilet use, eating, dressing and personal 
grooming.  

U represents the vector of client characteristics such as date of birth, gender, pension 
status, living arrangements, carer status, functional profile (domestic, self care, cognitive, 
behavioural) and language.   

lnV is the vector of other services provided by HACC funded agencies. The service hours, 
transformed to the log, include: nursing care at the centre; allied health care at the centre; 
respite care; home maintenance; counselling; assessment; case management; centre based day 
care; care coordination. Services measured by quantity include:  meals at the centre and at 
home; home modification; transport. Home modification is measured by cost. All measures of 
service are transformed to the log. 

Urban represents four categories of urbanicity: major city, inner region, outer region and 
remote. This measure is based on the ABS (Australian Bureau of Statistics) Accessibility 
Remoteness Index of Australia. The classification relates to the distance to large towns and 
cities, and the distance to other people. There is the assumption that: 1. people tend to obtain 
goods and services from the nearest urban centre; 2. large urban centres offer a wider range of 
goods and services compared to smaller urban centres; and 3. frequency of access to goods 
and services is relative to remoteness.  

To control for homogeneity within a location, thirteen categories of Statistical Divisions, 
represented by SD are also included in the model (refer Table 1). The statistical divisions are 
delimited on the basis of socioeconomic criteria. A Capital City statistical division contains 
the anticipated development of the city for a period of at least 20 years. This fixed statistical 
division boundary delimits an area which is stable for general statistical purposes.  Statistical 
divisions outside a capital city are defined as a relatively homogeneous region characterised 
by identifiable social and economic links between the inhabitants and between the economic 
units within the region, under the unifying influence of one or more major town or city (ABS 
2001b).  
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4 The Sample  
 

All service providers that receive HACC funding are required to collect data on a quarterly 
basis. Providers send their data directly to the National Data Repository for validation. The 
collection of the information is on the basis of informed consent.  

The analysis is based on the Australian HACC Minimum Data Set of 2007/08. The data 
consists of de-identified client information acquired from approximately 714 active service 
providers that includes community, commercial, religious and charitable organisations and 
state and local government bodies. The agency participation rate is 94% (Disability Services 
Queensland 2009).   

The study is confined to the State of Queensland to ensure consistency in government 
subsidies, staffing regulations, award wages and industrial relation laws that may vary by 
Australian State. Only those clients that received HACC services due to their own frailty, 
disability or condition were selected for the investigation. Since the functional status of 
children and adolescents were not captured in the data set only those clients aged 18 and over 
were included in the study. This resulted in 75494 cases available for analysis. 
 
5 The Data 
 

The conversion of all service variables to the log reduced skewness and kurtosis to a 
normal range. Outliers within several of the service categories were eliminated. 

The data set captured information regarding the functional profile of clients. On a scale of 
1 (poorest) to 3 (best), the assessment team rated client’s on their ability to perform five 
domestic tasks relating to housework, transport, shopping, medication and money. The 
aggregated score of each domestic activity became the total domestic functional profile score 
(DomFP). The aggregated score of self care activities, e.g. walking and bathing, became the 
total self care functional profile score (SelfFP).    

The variable, country of birth, was transformed to a dichotomous variable that represented 
Main English-speaking countries and otherwise. The main English speaking countries 
comprised Australia, United Kingdom, New Zealand, the Republic of Ireland, Canada, the 
United States of America and South Africa.  

Postal areas of clients were transformed into two categorical variables - remoteness and 
statistical division classifications1. These categories are based on the Australian Bureau of 
Statistics (ABS) classifications. The Australian Bureau of Statistics developed a concordance 
product that enabled the conversion of postal areas into the two variables (ABS 2007).  

 
6 Empirical Results 
 
6.1 Descriptive statistics 
 
Table 1 presents the descriptive statistics of the HACC clients under investigation. Females 
comprise 65 percent of the sample. The majority of clients receive a pension and the mean age 
is 75 years. Almost 38 percent of clients receive assistance from a care-giver, while 44 
percent live alone. The mean hours of service presented in Table 1 are based on the total 
selected sample. 

                                                      
1 For full details of the geographic areas refer to: Statistical Geography Volume 1 Australian Standard 
Geographical Classification (ASGC) 2006 (cat no. 1216.0) for SDs; and Statistical Geography Volume 2 Census 
Geographic Areas Australia 2006 (cat no. 2905.0) for POAs. 
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INSERT TABLE ONE HERE 

 
Table 2 presents the mean number of hours received per client per assistance type. The 2007-
2008 financial year data indicates that domestic assistance are the most received by HACC 
clients with 50844 instances of assistance. The total allied health care services (at home and in 
the centre) and total nursing services (at home and the centre) are also commonly used 
services within the HACC program.    
 

INSERT TABLE TWO HERE 
 
The highest mean annual hours of assistance to individual clients was for centre-based day 
care hours (169.8), followed by respite care (61.311) and social support (34.187). Over the 
financial year HACC clients also received substantial domestic assistance (28.5) and personal 
care (23.5) hours. 
 
6.2 Correlations 
 
The correlations between the HACC services are presented in Table 3.  
 

INSERT TABLE THREE HERE 
 
The results of the analysis indicate a positive correlation of 0.181 (correlation is significant at 
the 0.01 level, 2 tailed) between nursing and personal care service time received at home. For 
home care clients, nursing time increases (decreases) as personal care time increases 
(decreases), indicating a complementary relationship between the two services. 

A significant and positive association exists between nursing and allied health hours 
received at home (0.122, correlation is significant at the 0.01 level, 2 tailed).  

 
6.3 Linear Regression: selected HACC services  
 
The results from the correlation matrix demonstrate a positive relationship between the 
selected service times (nursing, allied health, domestic assistance, personal care and social 
support). These results, however, may be misleading. To remove other influences from the 
analysis such as age and functional profile, standard multiple regressions are performed for 
each of the 5 HACC services to adequately identify the relationships between services. The 
log transformation of the hours of service variables allows regression to report the percentage 
change in the dependent variable for a given percentage change in hours of each HACC 
service.  
 

INSERT TABLE FOUR HERE 
 
Nursing model 
 
Overall the HACC services and the control variables of the nursing model explain 27 percent 
of the variance in nursing time. Referring to the nursing model (Table 4), females tend to 
receive less nursing hours than males. Clients that either do not receive some government 
pension, live alone or come from an English speaking background receive more hours of 
nursing compared to their counterparts. Those reporting poorer functional status (domestic 
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and self care) also receive a greater amount of nursing services. Compared to those who do 
not have a carer, clients cared for by their parents tend to receive less hours of nursing.  

Urbanicity is significantly associated with the amount of nursing hours received. After 
controlling for confounding variables, clients residing in either outer regional or remote areas 
receive more nursing hours than city clients. Specifically, the mean nurse hours of clients 
residing in remote areas of Queensland are 31 percent higher than city clients2. In contrast, 
the mean nurse hours of inner regional clients are 23 percent lower than city clients3.  

Of all the services provided at home, personal care shows the greatest sensitivity to nursing 
hours. A one percent increase in the hours of personal carers, is associated with an increase in 
nursing hours by 0.38 percent. This implies that personal care and nursing are complementary 
services – one service is performed in conjunction with the other.  

As expected a positive and significant association exists between the hours of home 
nursing and services such as home allied health, assessment, counselling and nursing at the 
centre. The allied health time coefficient 0.109 gives the constant percentage increase in 
nursing time as a result of a 1 percent increase in allied health time. If allied health time rises 
by 10 percent, all else held constant, it is predicted that nursing time will rise by 1.1 percent.  

 
Allied Health Model 
 
The results of the regression model for allied health show a Nagelkerke R2 of 17 percent. 
Females, pensioners, those from an English speaking background tend to receive greater 
hours of allied health services compared to their counterparts (male, non-pensioners, non-
English speaking background). As self care functional profile decreases there is an increase in 
allied health hours.  Memory problems are also associated with greater allied health services.  

City clients tend to receive more allied health hours than those residing in other areas of 
Queensland.  Holding other influences constant, the mean allied health hours of those residing 
in inner and outer regions become 34 and 45 percent, respectively, lower than that of city 
clients.  

Among other services, allied health at the centre, assessment, case management, 
counseling and home nursing hours are positively related to allied health hours received at 
home.  

 
Domestic Assistance Model 
 
A Nagelkerke R2 of 18 percent is reported for the domestic assistance models. Females, 
pensioners, those who live alone and from a non English speaking background tend to receive 
greater hours of domestic assistance.  

Clients without either memory or behavioural problems and those reporting better levels of 
self care function are associated with more hours of domestic assistance. The mean hours of 
domestic assistance received by clients in regional and remote areas are between 42 and 46 
percent lower than that received by city clients.  

There is also greater involvement by case managers, counsellors, care co-ordinators and 
personal carers when a client receives domestic assistance. An inverse relationship exists 
between hours of domestic assistance and hours of nursing services.    

                                                      
2 To obtain the relative change in mean hours of nursing provided to clients at home, we take the antilog of the 
estimated dummy coefficient and subtract it by one (Halvorsen and Palmquist, 1980). The antilog 0.272 = 1.313, 
and thus, (1.313 – 1) = 0.313.  
3 The antilog -0.258 = 0.773, and thus (0.773 – 1) = -0.227. 
4 The antilog -0.032 = 0.969, and thus, (0.969 – 1) = 0.031.  
5 The antilog -0.037 = 0.964, and thus, (0.964 – 1) = -0.036.  
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Personal Care Model 
 
The variables of the personal model explain 25 percent of the variance in personal care time.  

Clients with poorer levels of self care functions tend to receive more hours of personal 
care. Increasing hours of home nursing, assessment, case management and respite are some of 
the services associated with greater hours of personal care.  
 
Social Support Model 
 
The results of the regression model for social support show a Nagelkerke R2 of 16 percent.  

Individuals that either live alone or have no carer or are from a non-English speaking 
background tend to receive more hours of social support than their counterparts. Clients 
residing outside the city receive lower levels of social support compared to city clients. A 
positive and significant association exists between social support and services such as case 
management, care co-ordination, centre based care and personal carers.   
 
6.4 Interaction effects between urbanicity and hours of selected services  
 
Implicit in the models presented in Table four is the assumption that the differential effect of 
location is constant across the hours of services and that the differential effect of the service 
hours is constant across location. For example in the nursing model it is assumed that the 
mean hours of nursing at home are higher in remote areas than in the city, regardless whether 
or not these clients also receive allied health services. However it is plausible that a nursing 
client residing in a remote area may receive less allied health hours than nursing clients 
residing in the city. And this may be driving the positive relationship between remote areas 
and nursing hours. This scenario is plausible given that the ratio of health professionals is not 
constant across the regions (Productivity Commission 2005).  

To account for this, interaction terms between urbanicity and service type are added to the 
models (refer Table 5). These interactions show whether the regional differences (city, inner 
regional, outer regional and remote) on the dependent variable (e.g. nursing hours) is different 
if a client also receives another type of service (e.g. allied health).  

 
INSERT TABLE FIVE HERE 

 
Nurse Model 
 

The addition of interaction terms now changes the interpretation of the estimated 
coefficients for the selected services. For city clients increases in either allied health or 
personal care hours at home is associated with rising hours of nursing (refer lnAlliedHealth 
and lnPersonalCare, Table 5). Increases in hours of domestic or social support services in the 
city are associated with minor decreases in hours of nursing.   

The interaction terms - InnerPC, OuterPC - reveal that clients residing outside the city 
receive increased hours of personal care as hours of nursing rise. Inner regional clients show a 
significant and inverse relationship between allied health and nursing (InnerAH). Outer 
regional and remote clients tend to receive more nursing hours as social service hours rise 
(OuterSS, RemoteSS).  
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Allied Health Model 
 
Increasing hours of domestic assistance, personal care and nursing services in city areas are 
associated with increasing allied health service hours (refer lnDomesticAss, lnPersonalCare 
and InNursing, Table 5). 

Referring to clients residing outside the city, there is an inverse relationship between allied 
health and several of the selected services - personal care (InnerPC, OuterPC, RemotePC) and 
nursing (InnerNrs, OuterNrs, RemoteNrs).  

 
Domestic Assistance 
 
In the city, increases in allied health, social support and personal care hours are associated 
with rising domestic assistance hours (refer lnAlliedHealth, InSocialSupport and 
lnPersonalCare, Table 5), while higher nursing hours (InNursing) is associated with lower 
hours of domestic assistance.  

Social support hours tend to rise with domestic assistance hours when these services are 
received by clients in outer regional (OuterSS) and remote (RemoteSS) areas of Queensland. 
However rising allied health care tends to lower the amount of domestic assistance hours 
received by those in inner (InnerAH) and outer (OuterAH) regional areas.    

 
Personal Care Model 
 
In the city there is a significant and positive relationship between personal care services and 
several HACC services - allied health, domestic assistance, social support and nursing hours. 

The interaction terms of the personal care model show that as the hours of allied health 
care rise for clients outside the city, personal care hours tend to fall (InnerAH, OuterAH, 
RemoteAH). Also in remote areas, a significant and inverse relationship exists between hours 
of home nursing and personal care (RemoteNrs).  
 
Social Support Model 
 
Rising domestic assistance and personal care hours receive by clients in the city are associated 
with rising social support hours. However rising nursing hours in the city is associated with a 
fall in social support services.  

The interaction terms in the social support model reveal that among inner regional clients 
the rising allied health hours is associated with lower hours of social support. Nursing hours 
tend to rise with social support hours among clients in regional and remote areas. There is a 
positive and significant relationship between hours of social support and hours of domestic 
assistance in outer regional and remote areas.     
 
7 Discussion 
 
The study reported here investigated regional differences in the amount of service hours 
received by clients and associations between these services. The inclusion of the statistical 
division variables in the regression analysis controlled to some extent the regional variation in 
the availability of other health services (e.g. hospitals, nursing homes). Therefore conclusions 
regarding the equity of distribution of HACC services can be made with caution.  

In 2005, the Productivity Commission reported that apart from nurses, the number of 
health professionals relative to population diminished in communities located further away 
from the major cities (Productivity Commission 2005 p 204). For example, in remote areas of 
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Australia the physiotherapists to population ratio were less than a half of that in the cities 
(Productivity Commission 2005 p 204-5). Consistent with the report, we found that clients 
living in outer regional/remote areas were more likely to receive nursing services but less 
likely to receive allied health services, compared to residents of a major city (refer Table 4).  

Acknowledging that the mix of services may differ by region, interaction terms that 
combined urbancity with the hours of selected services were introduced into the model (refer 
Table 5). The nursing models showed that in city and regional areas, personal care and 
nursing hours rose together. In contrast, although allied health hours increased with nursing 
hours in the city areas, we found in regional areas an inverse relationship between allied 
health and nursing hours. This implies some level of substitution between the two services 
when skilled labour becomes scarce.  

Within the allied health model, the interaction terms revealed that as personal care and 
nursing hours increased for city clients, allied health hours also rose. However, for clients 
outside the city, increasing personal care and nursing hours was associated with falling hours 
of allied health. The lower proportion of allied health staff relative to nursing staff outside city 
areas may have led to the substitution of allied health services for nursing and personal care 
services. Previous investigation by Stevens and Vecchio (2009) has shown an inverse 
relationship between allied health and nursing hours.  

 
Data Limitations 
 
Due to data limitations the client’s diagnostic category was not available as a control variable. 
The inclusion, however, of several indicators relating to functional status acted as proxies for 
client need.  

The data set did not segregate services such as allied health and nursing into separate levels 
or categories. It is possible that the significance and direction of association between nursing 
and allied health will depend on the type of allied health service (e.g. physiotherapy, social 
work) and the level of nurse (e.g. registered nurse, enrolled nurse) (Stevens and Vecchio 
2009).  

Information relating to specific agencies could not be incorporated into the model, 
including information relating to employee wages and the profit status (for-profit, not-for-
profit and government) of the agencies.  

 
8 Conclusions 
 
Significant relationships exist between the HACC services. The direction of these 
relationships partly depended on urbancity. For instance, in contrast with city areas, there was 
an inverse association between allied health and nursing hours in regional and remote areas. It 
is suspected that certain hours of allied health services may be substituted for nursing 
services. Also personal carers may on occasions supplement nursing duties to meet the needs 
of clients. Future research needs to include a qualitative approach to confirm the presence of 
low level and moderate substitution of skilled labour between HACC services.  

While in this study labour substitution within the home care sector appears to exist, 
previous investigations of nursing homes have found evidence of factor substitution and the 
consequence of lower quality outcomes (Weisbrod 1998; Cawley et al 2006; Grabowski and 
Hirth 2003; Zinn 1993). In contrast to the nursing home sector, when substitution arises in the 
home care sector it is expected that the quality of service would remain constant. Compared to 
nursing home clients, home care clients possess greater flexibility in their choice of services. 
Relatively less transaction costs arise from switching from one service provider to another. 
Also, since a primary carer is often involved in the decisions when the client is cognitively 
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impaired, decisions about services tend to be made in the best interest of the client. Informal 
carers may also perform extra duties to meet agency shortfalls.  

Stephen Duckett is a strong advocate of the need to extend and expand the categories of the 
health care workforce in order to meet the needs of a rapidly aging Australian population. Part 
of that process involves the development of effective workforce programs that identify and 
acknowledge the existence of labour substitution. The findings of this study are part of the 
initial steps in examining the potential opportunities available to government in implementing 
skill mix reforms within the health sector. Particularly within the home care program these 
reforms are both attractive and perhaps inevitable to policy makers who face increasing 
budget constraints and resource limitations.  
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TABLE 1 
DESCRIPTIVE STATISTICS, N = 75494 

Dependent Variables  Mn/% (S.D) 
Nursing hours at home Continuous variable from 0 to 574 4.09 (15.083) 
Allied health hours at home Continuous variable from 0 to 234 1.64 (5.862) 
Domestic assistance hours at home Continuous variable from 0 to 924 13.56 (22.179) 
Personal care hours at home Continuous variable from 0 to 1411 3.69 (24.926) 
Social support hours at home Continuous variable from 0 to 3096 8.00 (47.804) 
Independent Variables   
Birth date Continuous variable 1933.14(14.296) 
Sex  1 male; 2 female 65.35 
No government pension 1 no pension; 0 other 6.33 
Lives alone 1 lives alone; 0 other 44.61 
English language 1 ESB; 0 other 95.01 
Domestic Functional profile (DomFP) Continuous variable from 5 (worst) to 15 (best) 11.73 (2.325) 
Self Care Functional Profile (SelfFP) Continuous variable from 2 (worst) to 6 (best) 5.42 (0.909) 
Memory (CogFP) 1 memory problems, 0 otherwise 28.54 
Behaviour (BehFP) 1 behaviour problems, 0 otherwise 19.18 
Urbanicity                                         Major city Categorical: ‘major city’ is referent 55.47 

Inner regional  26.57 
Outer regional  15.01 

Remote  2.96 
Statistical Division                              Brisbane Categorical: ‘Brisbane’ is referent 38.57 

Gold Coast  14.84 
Sunshine Coast  8.40 
West Moreton  1.48 

Wide Bay-Burnett  8.34 
Darling Downs  6.98 

South West  1.00 
Fitzroy  4.26 

Central West  0.35 
Mackay  4.58 

Northern  4.14 
Far North  6.45 

North West  0.62 
Relationship to Carer                           No carer Categorical:  ‘no carer’ is referent  61.71 

Spouse/partner  17.74 
Parent  2.77 

Son/daughter  13.01 
Other  4.78 

Nursing hours at centre Continuous variable from 0 to 78 0.09 (1.323) 
Allied health hours at centre Continuous variable from 0 to 150 0.68 (3.892) 
Assessment hours Continuous variable from 0 to 78 0.60 (1.847) 
Case management hours Continuous variable from 0 to 125 0.38 (2.663) 
Counselling hours Continuous variable from 0 to 157 0.56 (2.792) 
Centre based day care hours Continuous variable from 0 to 3388 24.43(100.419) 
Home maintenance hours Continuous variable from 0 to 145 1.32 (5.098) 
Respite care hours  Continuous variable from 0 to 2003 3.51 (26.092) 
Care coordination hours Continuous variable from 0 to 217 0.49 (3.121) 
Cost of home modification  Continuous variable from 0 to $42701 20.92(373.061) 
Quantity of meals at home Continuous variable from 0 to 656 6.39 (33.444) 
Quantity of meals at centre Continuous variable from 0 to 384 3.18 (15.181) 
Quantity of transport trips  Continuous variable from 0 to 861 11.04 (37.042) 

Source: Queensland HACC MDS, 2007/08 
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TABLE 2 
MEAN NUMBER OF HOURS RECEIVED PER CLIENT PER ASSISTANCE TYPE 

HACC Services  Observations Mean Std. Dev. 
Nursing hours at home 40692 11.812 22.786 
Allied health hours at home 31877 6.825 10.309 
Domestic assistance hours at home 50844 28.768 24.920 
Personal care hours at home 18171 23.520 55.036 
Social support hours at home 26140 34.187 90.638 
Nursing hours at centre 2324 6.023 8.974 
Allied health hours at centre 15615 5.578 10.279 
Assessment hours 26645 2.774 3.261 
Case management hours 7282 5.852 9.124 
Counselling hours 15854 6.231 16.743 
Centre based day care hours 17082 169.795 212.575 
Home maintenance hours 31508 6.389 8.487 
Respite care hours  6686 61.311 94.517 
Care coordination hours 12232 5.427 9.553 
Source: Queensland HACC MDS, 2007/08 
 
  
 
 
   

TABLE 3 
CORRELATION MATRIX, HACC SERVICE HOURS 

 
Nursing at 
home 

Allied 
health at 
home 

Domestic 
assistance 
at home 

Personal 
care at 
home 

Social 
support 
at home 

Nursing hours at home 1.000     
Allied health hours at home 0.122** 1.000    
Domestic assistance hours at home 0.004 0.016** 1.000   
Personal care hours at home 0.181** 0.098** 0.085** 1.000  
Social support hours at home 0.014** 0.012** 0.058** 0.033** 1.000 
Nursing hours at centre 0.029** 0.029** 0.005 0.012** 0.008* 
Allied health hours at centre 0.013** 0.136** 0.004 0.041** 0.007* 
Assessment hours 0.132** 0.097** 0.025** 0.082** 0.009* 
Case management hours 0.050** 0.047** 0.085** 0.089** 0.064** 
Counselling hours 0.056** 0.087** 0.080** 0.027** 0.028** 
Centre based day care hours -0.009* 0.004 -0.033** 0.067** 0.202** 
Home maintenance hours -0.008* 0.014** 0.078** -0.004 0.025** 
Respite care hours  0.042** 0.055** -0.006 0.111** 0.021** 
Care coordination hours 0.023** 0.019** 0.038** 0.009** 0.056** 

** Correlation is significant < 0.01 level (2-tailed), * Correlation is significant < 0.05 level (2-tailed) 
Source: Queensland HACC MDS, 2007/08. 
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TABLE 4 
MODELS OF SELECTED HACC SERVICE HOURS (N=75494) 

Variable 
Nursing 
at home  

Allied health 
at home  

Domestic 
Assistance 

Personal  
Care 

Social  
Support 

birth_date -0.000 0.003*** -0.007*** -0.004*** 0.003*** 
Female -0.092*** 0.022*** 0.312*** 0.050*** 0.075*** 
NoPension 0.243*** -0.033** -0.488*** -0.030* 0.005 
LivesAlone 0.060*** -0.012 0.695*** -0.051*** 0.216*** 
English 0.241*** 0.123*** -0.135*** 0.026 -0.375*** 
DomFP -0.031*** 0.009*** -0.027*** 0.001 -0.001 
SelfFP -0.040*** -0.064*** 0.189*** -0.154*** 0.052*** 
CogFP -0.004 0.024** -0.142*** 0.001 0.042*** 
BehFP 0.013 0.012 -0.308*** 0.052*** -0.003 
SpousePartnera 0.109*** 0.098*** 0.366*** -0.021* -0.161*** 
Parenta -0.177*** -0.061** 0.038 0.015 -0.032 
SonDaughtera 0.128*** 0.076*** -0.017 0.048*** -0.098*** 
OtherCarera 0.125*** 0.086*** 0.039 0.035* -0.03 
InnerRegionalb -0.258*** -0.032** -0.622*** -0.013 -0.223*** 
OuterRegionalb 0.082*** -0.037* -0.549*** -0.02 -0.122*** 
Remoteb 0.272*** 0.048 -0.605*** -0.041 0.013 
Gold Coastc -0.152*** -0.019* 0.207*** -0.007 -0.002 
Sunshine Coastc 0.011 -0.107*** -0.442*** 0.053*** 0.337*** 
West Moretonc

0.243*** 0.077** 0.772*** 0.021 0.295*** 
WBay-Burnettc

0.088*** -0.106*** 0.504*** 0.054** 0.009 
Darling Downsc

0.267*** -0.126*** 0.835*** -0.055** 0.169*** 
South Westc

0.294*** -0.407*** 0.928*** -0.125** -0.015 
Fitzroyc

0.352*** -0.248*** 0.841*** -0.006 0.127*** 
Central Westc

0.038 -0.523*** 0.522*** 0.051 0.616*** 
Mackayc

0.100*** -0.126*** 0.688*** -0.009 0.368*** 
Northernc

-0.297*** -0.129*** 0.805*** -0.044 0.444*** 
Far Northc

-0.456*** -0.188*** 0.498*** -0.017 -0.043 
North Westc

-0.636*** -0.376*** 0.199* 0.049 0.172* 
lnNursing  0.068*** -0.123*** 0.289*** 0.008 
lnAlliedHealth 0.109***  0.017* 0.061*** -0.008 
lnDomesticAss -0.048*** 0.004*  0.049*** 0.052*** 
lnPersonalCare 0.383*** 0.051*** 0.169***  0.103*** 
lnSocialSupport 0.005 -0.003 0.087*** 0.050***  
lnAllHlthcentre -0.057*** 0.327*** -0.081*** 0.044*** 0.004 
lnAssessment 0.347*** 0.101*** 0.02 0.124*** -0.004 
lnCaseMgt -0.008 0.047*** 0.203*** 0.115*** 0.309*** 
lnCounselling 0.152*** 0.094*** 0.203*** -0.035*** 0.062*** 
lnCentreCare -0.041*** -0.012*** -0.085*** 0.023*** 0.104*** 
lnHomeMaint -0.022*** 0.002 0.081*** -0.005 0.041*** 
lnHomeModif 0.005 0.127*** 0.003 0.011*** -0.003 
lnMealsCentre -0.005 0.001 0.053*** 0.005 -0.179*** 
lnMealsHome 0.048*** 0.010*** 0.121*** 0.033*** 0.053*** 
lnNursingCentre 0.364*** 0.033* 0.006 -0.01 -0.038 
lnRespite -0.004 0.015*** -0.016* 0.138*** 0.078*** 
lnTransport -0.023*** -0.005 -0.075*** 0.009*** 0.190*** 
lnCareCo -0.056*** 0.037*** 0.152*** -0.022*** 0.363*** 
_cons 1.727** -4.609*** 13.248*** 7.375*** -6.503*** 
r2_a 0.269 0.174 0.179 0.251 0.164 

a Referent is no carer. b Referent is major city. c Referent is Brisbane.  
* p<0.05; ** p<0.01; *** p<0.001.  
Source: Queensland HACC MDS, 2007/08. 
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TABLE 5 

MODELS OF SELECTED HACC SERVICE HOURS,  
INCLUDES INTERACTION TERMS (N=75494) 

Variable Nursing 
at home 

Allied Health 
at home  

Domestic 
Assistance 

Personal  
Care 

Social  
Support 

birth_date -0.000 0.002*** -0.007***   -0.004*** 0.003***  
Female -0.091*** 0.023*** 0.313***  0.050*** 0.077***  
NoPension 0.243*** -0.034** -0.485***  -0.031* 0.006  
LivesAlone 0.062*** -0.012 0.697***  -0.050*** 0.216***  
English 0.235*** 0.123*** -0.142***   0.034* -0.385***  
DomFP -0.031*** 0.009*** -0.027***  0.001 -0.002  
SelfFP -0.041*** -0.063*** 0.188***  -0.153*** 0.051***  
CogFP -0.005 0.024** -0.142***  0.001 0.043***  
BehFP 0.014 0.011 -0.306***  0.051*** -0.007  

SpousePartnera 0.108*** 0.098*** 0.364***  -0.021* -0.158***  

Parenta -0.174*** -0.059** 0.041  0.015 -0.033  

SonDaughtera 0.126*** 0.077*** -0.019   0.049*** -0.098***  

OtherCarera 0.125*** 0.088*** 0.041   0.037* -0.031  

InnerRegionalb -0.264*** -0.035** -0.621***  -0.014 -0.246***  

OuterRegionalb 0.072** -0.034 -0.548***   -0.020 -0.166***  

Remoteb 0.221*** 0.066* -0.647***   -0.020 -0.070  

Gold Coastc -0.154*** -0.016 0.203***   -0.008 -0.005  
Sunshine Coastc 0.016 -0.102*** -0.435***   0.055*** 0.339***  
West Moretonc 0.250*** 0.085*** 0.772***   0.027 0.324***  
WBay-Burnettc 0.088*** -0.099*** 0.499***  0.054** 0.027  
Darling Downsc 0.276*** -0.123*** 0.828***  -0.059** 0.201***  
South Westc 0.328*** -0.397*** 0.954***  -0.128** -0.050  
Fitzroyc 0.344*** -0.242*** 0.820***  -0.011 0.146***  
Central Westc -0.029 -0.494*** 0.397***  0.016 0.549***  
Mackayc 0.109*** -0.122*** 0.691***  -0.008 0.386***  
Northernc -0.290*** -0.135*** 0.784***  -0.034 0.480***  
Far Northc -0.437*** -0.194*** 0.502***  -0.026 0.009  
North Westc -0.646*** -0.427*** 0.159 -0.068 -0.068 0.371***  

lnAllHlthcentre -0.056*** 0.328*** -0.075***  0.048*** 0.007  

lnAssessment 0.350*** 0.098*** 0.024*  0.125*** -0.000  

lnCaseMgt -0.001 0.045*** 0.210***  0.115*** 0.310***  

lnCounselling 0.152*** 0.090*** 0.202***  -0.036*** 0.067***  

lnCentreCare -0.043*** -0.011*** -0.086***  0.021*** 0.104***  

lnHomeMaint -0.023*** 0.002 0.078***  -0.005 0.039***  

lnHomeModif 0.005 0.126*** 0.002  0.011*** -0.004  

lnMealsCentre -0.000 0.000 0.059***  0.006 -0.179***  

lnMealsHome 0.046*** 0.010*** 0.118***  0.033*** 0.053***  

lnNursingCentre 0.362*** 0.029* 0.004  -0.009 -0.039  

lnRespite -0.004 0.016*** -0.016*  0.138*** 0.078***  

lnTransport -0.026*** -0.004 -0.079***  0.010*** 0.187***  

lnCareCo -0.049*** 0.038*** 0.160***  -0.017** 0.365***  

lnNursing  0.082*** -0.135***  0.288*** -0.022***  

lnAlliedHealth 0.123***  0.038***  0.081*** 0.005 

lnDomesticAss -0.048*** 0.006**  0.051*** 0.048***  

lnPersonalCare 0.349*** 0.068*** 0.149***  0.116***  

lnSocialSupport -0.008* -0.002 0.062***  0.055***  
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InnerAH -0.052***  -0.059***  -0.066*** -0.048*** 
OuterAH -0.014  -0.050* -0.057*** -0.003  
RemoteAH -0.003  -0.074 -0.102** -0.072  
InnerPC 0.086*** -0.046*** 0.018  -0.013  
OuterPC 0.094*** -0.046*** 0.090***  -0.090***  
RemotePC -0.025 -0.059** 0.090*  0.080**  
InnerDA -0.008 -0.004  -0.007 -0.026***  
OuterDA 0.003 -0.005  -0.003 0.043***  
RemoteDA 0.014 -0.004  0.004 0.070***  
InnerSS -0.001 0.004 0.013  -0.003  
OuterSS 0.057*** -0.004 0.104***  -0.037***  
RemoteSS 0.182*** -0.008 0.221***  0.046**  
InnerNrs  -0.022*** 0.040**  0.013* 0.033**  
OuterNrs  -0.026** -0.019  0.014 0.085***  
RemoteNrs  -0.081*** -0.019  -0.126*** 0.251***  
_cons 1.758** -4.519*** 13.365***  7.379*** -6.665***  
r2_a 0.272 0.175 0.181  0.253 0.168  
a Referent is no carer. b Referent is major city. c Referent is Brisbane. 
*p<0.05; ** p<0.01; *** p<0.001.  
Source: Queensland HACC MDS, 2007/08. 
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