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Abstract 
Childhood intellectual disability (ID) has a significant impact on individuals, families, 

society and the healthcare system. This thesis explores the economic implications of an 

early behavioural intervention designed to lessen these impacts, Stepping Stones Triple 

P (SSTP). Innovative methods are used to contribute the body of knowledge that can 

guide economic evaluations in this population. Particular attention is given to the 

inclusion of caregiver effects in economic evaluations.  

SSTP is a parenting program that is designed for families of children that have a 

disability. It adopts a public health approach and aims to prevent and treat behavioural 

and emotional problems in children. It is a multilevel program with varying levels of 

intensity available depending on the needs of the child and the family. Data collected 

alongside a trial evaluating the public health roll-out of SSTP were utilised throughout 

this thesis. An overview of SSTP and the trial evaluating SSTP are described in Chapter 

2. 

This thesis comprises five related studies. The first study, presented in Chapter 3, 

describes the health-related quality of life (HRQoL) of caregivers who care for a child 

with ID. This study demonstrated that caregivers have a lower HRQoL than the age-

equivalent general population. This study provides utility values of caregivers of 

children with ID across five comorbid disability groups (autism spectrum disorders, 

genetic disabilities, physical disabilities, sensory disabilities and language disabilities) 

that can be used to inform comparative cost-effectiveness analyses.  

In Chapter 4 a discrete choice experiment was developed to estimate a monetary value 

of informal care tasks provided by caregivers of children with ID.  The values generated 

by this methodology were lower than would be expected using traditional approaches, 

and may reflect the satisfaction and pleasure derived by an individual from providing 

care for a family member. The values generated in this study can be used directly in 

economic evaluations to estimate the cost of informal care  

Chapter 5 compares the use of a time-use diary and recall questionnaire to measure the 

time spent providing informal care. The results demonstrated the considerable caregiver 

burden of childhood ID, with an average of five to six hours of care provided due to the 

child’s disability per day. Analysis of the two methodologies showed that the recall 
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questionnaire overestimated the time spent providing informal care, which may be a 

result of recall bias, an inability to adjust for joint production or double counting of 

normal caregiver tasks. This chapter highlighted that the methods chosen to measure 

informal care can have important implications when considering the relative costs and 

benefits of competing interventions.  

Chapter 6 presents analyses which measure the costs associated with caring for a child 

with ID. Trial-based data and linked administrative data were used to measure medical 

service use and pharmaceutical use in children and caregivers, and the productivity of 

caregivers. Estimates from Chapters 5 and 6 were used to calculate the total societal 

cost of childhood ID. The total cost to society of childhood ID was estimated to be 

between $9.126 billion and $14.159 billion per year. The cost of time spent caregiving 

accounts for the largest proportion of the total cost. 

The final component of this research, presents the results of a cost-consequence analysis 

of SSTP (Chapter 7). The costs associated with implementing SSTP are compared to 

benefits derived from SSTP and other cost savings estimated in the preceding chapters. 

The cost of SSTP ranged from $2,661-$10,800 per family depending on the level of 

intervention delivered and method of implementation. Cost savings realised included 

productivity gains due to a lower frequency of caregiver absenteeism and reduced costs 

of informal care doing household errands. SSTP also resulted in an increase in costs to 

government, families and society due to increased service use by caregivers. Other 

benefits were also realised, including a reduction in child behavioural and emotional 

problems, improvements in parenting practices, improvements in family practices and 

reduced caregiver stress. The findings show that SSTP can represent excellent value for 

money, improving outcomes at low cost. 

This thesis demonstrates the considerable burden associated with ID and the need for 

evidence-based interventions that can improve outcomes for this group. It demonstrates 

the significant role provided by caregivers and provides innovative methods for 

measuring and valuing informal care that can be applied to economic evaluations of 

complex interventions.  
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Chapter 1: Background 

 Overview 1.1
The focus of this research is the economic implications of childhood intellectual 

disability (ID). ID in childhood has a significant impact on individuals, families, society 

and the healthcare system. It is estimated that approximately three percent of the total 

population in Australia have ID and that of these, 60% have a severe or profound 

limitation, where personal assistance or supervision is always required for self-care, 

mobility or communication (Australian Institute of Health and Welfare, 2008).  

In recent years, there has been increasing recognition of the impact on individuals and 

families when mental health conditions occur alongside ID. Children with ID frequently 

present with a variety of behavioural and emotional difficulties. While standard 

treatment for a comorbid mental health condition in children with ID is individualised 

treatment by a psychiatrist or psychologist, federal and local governments have 

acknowledged that the needs of this group are often overlooked and they face 

significant barriers in accessing appropriate health services  (Australian Government 

Department of Health, 2009; Australian Government Department of Social Services, 

2011; State of Victoria Department of Health and Human Services, 2015). Reasons for 

this include under-diagnosis, out-of-pocket costs associated with 

psychiatrist/psychologist treatment and the lack of availability of qualified 

professionals.  

Early intervention programs that target childhood disadvantage have the potential to 

play an important role in improving outcomes. Evidence suggests that these 

improvements can continue throughout a child’s development trajectory into the long-

term. The work of economist James Heckman, demonstrates that early intervention 

programs that target children while they are very young generate greater health, 

economic and social benefits for individuals and for society than interventions that 

occur later in life (Heckman, 2012). Furthermore, early intervention programs often 

target children through services that are widely accessed (e.g. schools) and therefore 

have the capacity to reach a greater proportion of the affected population than 

conventional treatments such as psychiatrist/psychologist treatments, and therefore may 

have the capacity to further improve health, economic and social outcomes.  
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Stepping Stones Triple P1 (SSTP) is one such early intervention program, that is 

designed for families of children that have a disability. SSTP adopts a public health 

approach to child intervention. It is a parenting program that is delivered to parents of a 

child up to 12 years of age with a disability and aims to prevent and treat behavioural 

and emotional problems in children. It is a multilevel program with varying levels of 

intensity available depending on the needs of the child and the family.  

While the broader evidence suggests that early intervention programs have the capacity 

to improve outcomes every intervention must be considered on its own merit. The 

implementation of any intervention requires the decision maker to consider how the 

intervention will affect the target population, but also how implementation might affect 

resource use. That is, is the intervention efficacious and does it represent value for 

money? Economic evaluation is a tool that helps decision makers consider what value 

for money an intervention represents so that they can consider the most desirable means 

of allocating resources.  It also plays an essential role in handling the uncertainty 

associated with how scarce resources should be allocated between competing 

interventions. 

This thesis applies an economic evaluation framework for estimating the short-term 

economic implications of childhood ID and the costs and benefits of SSTP. In doing so, 

innovative methods will be explored to further contribute to the body of knowledge that 

can be used to guide economic evaluations in this population.  

 Intellectual disability 1.2

 Background 1.2.1

ID relates to the impairment of intellectual functions and is operationalised through 

measurement of intelligence quotient (IQ) and adaptive functioning (The World Health 

Organisation (WHO), 1992). Children that have ID usually have problems that relate to 

cognitive functioning, such as learning new skills, memory and problem-solving. 

Adaptive functioning refers to an individuals’ ability to perform day to day tasks. 

Children with ID often need more assistance than their typically developing peers with 

                                                 
 

1 Stepping Stones Triple P is an adaptation of Triple P – Positive Parenting Program 
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daily activities such as communication, self-care, mobility and social development. 

Severity is determined on the basis of IQ as well as adaptive functioning and need for 

support (Australian Institute of Health and Welfare, 2008). Severity can be defined as 

mild, moderate, severe or profound. Children with ID display considerable variation in 

the type and severity of physical or cognitive development. As a result, there is a broad 

spectrum of functional ability in children with ID.  

ID is one of many developmental disabilities (DDs). Developmental disability is a broad 

term that refers to the group of conditions that arise from physical, learning, language or 

behavioural impairments. These conditions usually occur in childhood when the 

majority of physical and cognitive development occurs. The Royal Australian College 

of General Practitioners (The Royal Australian College of General Practitoners, 2011) 

define DD as ‘physical, intellectual and/or social impairment with deficits in 

adaptive functioning, with an onset in the developmental period’. Common DDs 

include attention-deficit/hyperactivity disorder (ADHD), autism spectrum disorders 

(ASDs), cerebral palsy, Down syndrome, vision impairment, foetal alcohol spectrum 

disorder, Fragile X syndrome and ID. It is common for some of these disabilities to co-

occur. In particular, ID commonly occurs in people with other DDs. Often the 

characteristics of comorbid conditions are not mutually exclusive (de Vinck-Baroody 

and Major, 2011) and it is common for conditions to be interrelated. In some cases, the 

comorbid disability may cause the ID. This is common with genetically acquired DDs 

such as Down syndrome, Fragile X syndrome and Prader-Willi syndrome. 

IDs can occur through a range of causal mechanisms, including, but not limited to, 

genetic disorders, physical injury to the brain, drug and toxic substance poisoning, 

malnutrition and infectious diseases. Genetic conditions that may cause ID, occur from 

inherited abnormalities, or from other disorders of the genes during pregnancy such as 

disorders caused by overexposure to x-rays. Environmental factors that may cause ID 

include exposure to toxic substances (e.g. foetal alcohol spectrum disorder), nutritional 

deficiencies, brain infections, brain injury and maternal infections. In many cases of ID 

the underlying aetiology remains unknown (National Academies of Science 

Engineering and Medicine, 2015). 

It has been estimated that children with ID are three to four times more likely to 

experience mental health problems than typically developing children (Linna et al., 
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1999; Rutter, 1989; Tonge and Einfeld, 2003) and that the experience of mental health 

problems continues into adulthood (Cooper, Smiley, Morrison, Williamson and Allan, 

2007). In Australia, it has been estimated that approximately 41% of children with ID 

could be classified as having severe behavioural and emotional problems or as being 

psychiatrically disordered (Einfeld and Tonge, 1996). A review conducted by Wallander 

et. al. (2003) confirms that this estimate is consistent with other community-based 

studies in the international setting.  

Behavioural and emotional problems in children with ID can be wide-ranging and may 

relate to disruptive behaviours, communication problems, antisocial behaviours, 

aggression, anxiety or self-absorption. In many cases caregivers do not seek help for 

behavioural problems, perhaps under the belief that they are untreatable because they 

are as a result of the underlying disability (Ageranioti-Belanger et al., 2012; Soltau, 

Biedermann, Hennicke and Fydrich, 2015). In one Australian study it was found that 

only 10% of children with ID that had a definite psychiatric disorder received specialist 

mental health interventions (Einfeld et al., 2006).  It has been suggested that parents felt 

a need for assistance, but felt the assistance would be unhelpful, believing that generic 

services would not understand their needs and that specialist services were difficult to 

access (Einfeld et al., 1996). Where help is sought, caregivers often report concerns 

with the assistance received. For example, the intervention may be inappropriate for 

their circumstances (Wodehouse and McGill, 2009), mental health professionals may 

feel unable to treat mental health problems in children with ID (Soltau et al., 2015) and 

the treatments provided may not always be evidence-based (McGill, Papachristoforou 

and Cooper, 2006).  

The experience of behavioural and emotional problems in children with ID is 

particularly significant given the evidence that behaviour problems may be more 

predictive of later parental and child wellbeing than cognitive functioning (Baker et al., 

2003).  

Behavioural and emotional problems have the potential to compound negative effects 

experienced by family members and caregivers. The literature documents a wide range 

of negative effects experienced by family members of a child with ID. The most widely 

reported of these are psychological, such as stress, depression and emotional strain. 

Research has consistently reported the higher prevalence rates of psychological distress 
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amongst caregivers of children with ID compared to those that do not have disabilities 

(Quine and Pahl, 1985; Sloper, Knussen, Turner and Cunningham, 1991). Furthermore, 

there is a significant body of literature that has identified an association between 

childhood behaviour problems and psychological distress amongst parents (Emerson, 

2003; Gray, Isaacs, Kilham, Tobin and Waters, 2016; Meppelder, Hodes, Kef and 

Schuengel, 2015; Quine et al., 1985; Sloper et al., 1991; Totsika et al., 2013). While 

this association is well documented, there is limited evidence that describes the causal 

pathway of this relationship. The widely held assumption is that the relationship 

between child behaviours and parental psychological distress is reciprocal in nature, as 

demonstrated in Figure 1.1. 

Few studies examine this bidirectional nature of the relationship amongst children and 

caregivers of a child with a developmental disability (Baker et al., 2003; Barker et al., 

2011; Lecavalier, Leone and Wiltz, 2006; Totsika et al., 2013). The majority of these 

studies relate specifically to ASDs and the findings remain inconclusive. 

 

 

 

 

 
 
 
 
 
Figure 1.1 Relationship between child behaviour and parental psychological distress 
 

Other negative effects experienced by families of children with ID include negative 

feelings, such as rejection or resentment felt by siblings (Dodd, 2004), reduced marital 

satisfaction (Higgins, Bailey and Pearce, 2005) and lower rates of social participation 

by parents (Seltzer, Greenberg, Floyd, Pettee and Hong, 2001). 

Parental psychological distress 

Child behaviour 
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 Policy environment 1.2.2

The health outcomes and costs experienced by families and individuals with ID are of 

increasing focus in the current policy environment. In 2009, The National Health and 

Hospitals Reform Commission reported that people with ID face ‘stark health and 

access inequalities’ (National Health and Hospitals Reform Commission, 2009). For 

example, many health professionals have insufficient training in how best to 

communicate with patients with ID (National Health and Hospitals Reform 

Commission, 2009). It has also been reported that there has been a lack of substantial 

progress in addressing the health inequalities faced by people with ID in Australia in the 

past decade (Trollor, Srasuebkul, Xu and Howlett, 2017). 

In 2011, the Australian Government Productivity Commission conducted an inquiry 

into the provision of disability care and support services in Australia. The report 

highlighted significant limitations associated with the disability support system and the 

urgent need for reform; ‘current disability support arrangements are inequitable, 

underfunded, fragmented and inefficient’ (Productivity Commission, 2011).  

The is no one standard early intervention treatment for ID, rather early intervention 

comprises a system of coordinated services that promotes the child’s development and 

supports families in the early critical years (The Royal Australian College of General 

Practitoners, 2013). Policy supports available to families caring for a child with ID 

include health care services, specialist disability support services, income support and 

employment support. 

Health care services including general practitioner (GP) services, specialist services and 

some allied health services are partially funded by the Federal Government through the 

Medicare Benefits Schedule (MBS). There have been recent reforms to primary 

healthcare funding, including the provision of federal government funding for GPs to 

conduct health assessments of people with ID and funding for assessment and treatment 

of children with autism by paediatricians, psychiatrists and other allied health services2 

(Australian Government Department of Health, 2017b; Gordon, Holden, Ware, Taylor 

and Lennox, 2012). There have also been recent reforms to the Federal Government 
                                                 
 

2 Under the Helping Children with Autism program 



7 
 

Better Start for Children with Disability initiative (Australian Government Department 

of Health, 2017a). This initiative provides funding for early intervention services and 

treatments for eligible children. Services available to eligible children include services 

such as occupational therapy, speech pathology, audiology, orthoptics, physiotherapy 

and psychology. In addition, children are eligible to receive Medicare rebates for GP 

provided health assessments and allied health services. Children with an eligible 

disability can be referred for up to four diagnostic/assessment services and up to 20 

treatment services from psychologists, speech pathologists, occupational therapists, 

audiologists, optometrists, orthoptists or physiotherapists per year. In 2013 and 2014, 

the program was expanded from four eligible disabilities to 16 eligible disabilities 

which cover a wide range of DDs3.  

Specific disability care and support services are currently provided under the National 

Disability Agreement (NDA), which was established in 2009 (Australian Government 

Department of Social Services, 2017). The NDA is an agreement between the Federal 

and State and Territory Governments that sets out the responsibilities of each level of 

government. Under the NDA, it is the role of State and Territory Governments to 

provide specialist disability services such as early intervention services, family support 

services and disability supported accommodation. Services that fall under this umbrella 

include home based intervention programs, parenting programs, case management, 

provision of social networks and respite care. These services are also sometimes 

provided by the private sector and the community sector. Under the current funding 

arrangements, State and Territory Governments have the discretion to choose to fund 

early intervention services such as SSTP.   

Under the NDA it is the role of the Federal Government to provide income support and 

employment services for people with a disability. Income support includes federally 

funded payments such as the Carer Payment and the Carer Allowance. Eligibility 

criteria for these benefits vary depending on the type of benefit being sought. Income 

                                                 
 

3 The 16 eligible disabilities covered under The Better Start for Children with Disability initiative are 
sight impairment, hearing impairment, deaf-blindness, cerebral palsy, Down syndrome, Fragile X 
syndrome, Prader-Willi syndrome, Williams syndrome, Angelman syndrome, Kabuki syndrome, Smith-
Magenis syndrome, CHARGE syndrome, Cri du Chat syndrome, Cornelia de Lange syndrome, 
microcephaly and Rett’s disorder. 
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and assets testing is a criterion for access to some federally funded payments. 

Employment services are provided through the Federal Government’s Department of 

Human Services (Disability Employment Service). The Disability Employment Service 

provides assistance to people with a disability and employers to put in practices that 

support hiring employees with a disability.   

More recently, the National Disability Insurance Scheme (NDIS) legislation was passed 

in 2013 (the NDIS Act 2013). The NDIS will largely replace the support services 

provided under the NDA. Under the NDIS Act (Australian Government, 2013), the 

Federal Government has committed to supporting social and economic participation and 

the provision of early intervention supports for people with disability. This is a 

significant step forward, with the objective that people with a disability will have 

increased access to services, reduced costs of care and an improved quality of life. The 

NDIS is jointly funded by the Federal Government and State and Territory 

Governments. It is anticipated that by 2019-2020 the NDIS will support 460,000 

individuals and cost $22 billion each year (National Disability Insurance Agency, 

2016a).  

The NDIS began in a number of trial sites in July 2013 and commenced roll-out from 

July 2016, with the implementation expected to continue over a three-year period. 

While the roll-out continues, the existing state government disability services will 

continue to be available.  

Under the NDIS much of the existing framework for funding of disability services will 

be dismantled and a more coordinated approach adopted.  Based on individual needs 

assessments, eligible individuals will be able to receive assistance with accessing early 

intervention, accommodation, employment, therapeutic and physical supports. 

Individuals will be able to exercise choice over the supports and services they receive. 

Support services will also be available for family members including counselling and 

the provision of domestic and care assistance. Individuals will still be able to access 

mainstream healthcare and community supports. Early implementation data from June 

2017 indicate that ASDs and ID account for two thirds of NDIS participants 

(Productivity Commission, 2017b). Early implementation data also indicate that a 

higher than expected number of children are entering the scheme (Productivity 

Commission, 2017b). 
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Despite these reforms, there are a range of issues still facing the NDIS and the 

Productivity Commission has recently undertaken a review of the costs associated with 

the NDIS. A key issue being considered by the Productivity Commission is the types of 

services that will be covered by the NDIS including the potential gaps in service 

provision and potential for duplication with services that continue to be provided by 

mainstream services, particularly mental health services (Productivity Commission, 

2017a). The Productivity Commission note that there is confusion and uncertainty about 

what mental health services will continue to be funded outside the NDIS as 

governments are withdrawing their funding for a number of mental health programs in 

order to offset their financial contribution to the NDIS (Productivity Commission, 

2017b).  

While standard treatment for children with ID and a comorbid mental health problem is 

individualised treatment by a psychiatrist or psychologist only a minority of children 

receive this specialised assistance (Einfeld et al., 2006).  The literature suggests that this 

may be because parents feel that specialised assistance was unavailable and generic 

assistance would be unhelpful (Einfeld et al., 1996). Potential reasons for difficulty in 

accessing specialist services include under-diagnosis, out-of-pocket costs associated 

with psychiatrist/psychologist treatment, long waiting times, lack of availability of 

specialist services outside of urban areas and cultural barriers (Bezzina, Rice, Howlin, 

Tonge and Einfeld, 2017). By adopting a public health approach to child intervention, 

SSTP has the potential to overcome some of these barriers to care by providing 

specialised assistance to families that is low cost and widely available. The funding of 

SSTP either under the previous state government disability services framework or under 

the NDIS requires the funder to explicitly consider the costs and benefits of SSTP.  

 Economic costs associated with intellectual disability 1.2.3

There are high costs associated with service provision for people with ID (Einfeld et al., 

2010) however, to date, there has been limited research quantifying the direct and 

indirect economic costs associated with ID in Australia. Doran et. al. (2012) used a top-

down approach to estimate the total cost of ID in those under 65 years of age with ID to 

be close to be $60,228 per person per year. Considering the prevalence of ID this 

represents a total cost of $14.7 billion annually. It is estimated that 77% of these costs 

are borne by families and the remaining 23% borne by governments. This represents a 
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cost to government of $3.4 billion annually. The opportunity cost of time spent caring 

for individuals with ID comprises the majority of costs borne by families. Doran et al. 

(2012) estimated a conservative prevalence of ID in Australia (1.4%) and did not 

consider some cost categories, including costs associated with the value of lost output, 

the loss of role performance and costs associated with the loss of social participation.  It 

is expected that this represents a conservative cost estimate of ID in Australia. A 

limitation of the Doran et al. (2012) study is that family costs were collected from 

parents of a child with ID, and these costs were extrapolated to estimate the total cost of 

ID for all individuals with ID under 65 years of age. This potentially biases the 

estimated cost upwards.   

There are a few studies describing the costs associated with ID internationally. A Dutch 

study estimated that 9.0% of total government healthcare costs related to ID (Polder, 

Meerding, Bonneux and Van Der Maas, 2002). However, this study excluded non-

healthcare related costs such as informal care. Another study (Buescher, Cidav, Knapp 

and Mandell, 2014) found that the total annual cost of ID comorbid with ASD to be 

$50,256 (2011 USD) per year for 4-11 year olds in the United Kingdom and $85,690 

(2011 USD) per year for 6-17 year olds in the United States. This study included 

healthcare and non-healthcare costs such as caregiver productivity loss (Buescher et al., 

2014).    

The presence of behavioural and emotional problems in children with ID has also been 

shown to be associated with increased costs of care (Einfeld et al., 2010). Einfeld et al. 

(2010) examined the association between the direct and indirect costs incurred by 

families and the severity of behavioural and emotional problems in the child with ID. 

The study had some limitations: it did not consider costs associated with longer term 

sequelae of ID, it had a small sample size (n=109) and several key variables were not 

controlled for in the regression analysis (for example, family income). Despite these 

limitations, the study provides initial evidence that behavioural problems in children 

with ID are associated with increased costs of care and therefore that early interventions 

such as SSTP that address behavioural and emotional problems in children with ID have 

the potential to reduce costs of care.  
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 The economic relevance of early intervention parenting 1.3

programs  
There is increasing recognition that early intervention programs that target childhood 

behaviours can play an important role in improving the health status of children as well 

as parents, and that improvements in health status can persist into the longer term. Early 

intervention programs may include programs that target children directly, but also 

parenting programs that improve childhood behaviours through parental skills and 

behaviours. Parenting programs have the capacity to improve outcomes through the 

creation of supportive family environments and relationships and by providing an 

opportunity to intervene early in a child’s development trajectory. Based on evidence 

that early behavioural problems are a key risk factor for long-term delinquency, early 

intervention parenting programs have the capacity to improve not only the health status 

of children and family members but can also result in societal benefits through reduced 

crime, reduced use of social and health public services and reduced rates of substance 

use (Piquero, Farrington, Welsh, Tremblay and Jennings, 2009).  

Early intervention programs are also seen as a means to increase human capital 

accumulation in the long-term. Early investment in a child’s early development, 

supported by, investment in parents and family environment may increase productivity 

and economic gains in the future. 

The theoretical framework of human capital attainment developed by Grossman in 

1972, has been influential in guiding health economic research into the demand for 

health and health investment. According to general human capital theory future 

productivity and therefore earnings are influenced by activities that increase resources 

(e.g. knowledge, skills, ability, personality and other productive capabilities) (Becker, 

1994). In Grossman’s framework health capital is one component of a person’s total 

stock of human capital, where health capital determines future earning capacity. 

Individuals demand healthcare for the consumption benefits (i.e. increased health utility 

and increased wellbeing) as well as production benefits (i.e. increased earning capacity) 

(Grossman, 1972).  
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 The Heckman Equation 1.4
The production of health utility and increased earning capacity in adulthood is, in part, 

determined by healthcare as well as other factors determined during the development 

trajectory. The development of human capital in childhood can be viewed as a 

cumulative process whereby human capital is built upon continuously over successive 

periods (Kilburn and Karoly, 2008).  Investment in human capital during childhood also 

yields a higher return than investment at an older age because the return can be 

collected over more years (Becker, 1962). Heckman extends these two concepts in 

describing the dynamic complementarity of human capital accumulation. In assuming 

that ‘learning begets learning’(Heckman, 1999) the efficiency of human capital 

accumulation is greatest if investment begins at an early age.  

The Heckman Equation suggests that promoting early childhood development affects 

health, economic and social outcomes for individuals in adulthood as well as the 

broader society. The Heckman Equation is: 

Invest + Develop + Sustain = Gain  (Heckman, 2012) 

That is, investment in educational and development resources for disadvantaged 

families, development of cognitive and social skills in children and sustaining early 

development with effective education through to adulthood will generate a more 

capable and productive workforce. Heckman describes how the development of 

cognitive and non-cognitive capabilities in early childhood strongly affects the 

evolution of health capital by influencing choices made by parents and children and 

ultimately generating a more valuable workforce (Heckman, 2012).  

Heckman (2008) proposes several arguments in describing the sources of inequality in 

adult economic outcomes that are relevant to this research. First, he asserts that 

cognitive abilities are an important determinant of socioeconomic success. While 

genetics play a significant role in determining cognitive ability, environmental 

influences play a significant role in augmenting natural genetic expression of cognitive 

ability (Neisser et al., 1996). It is clear that children with comorbid developmental and 

intellectual disabilities, will, a priori, face disadvantage in relation to future attainment 

of socioeconomic success. However, by improving cognitive outcomes the level of 

disadvantage experienced by people with ID can be reduced. 
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Secondly, Heckman argues that non-cognitive abilities are also important determinants 

of socioeconomic success. Physical health, mental health, self-confidence and other 

behavioural patterns such as impulsivity, attentiveness and persistence contribute to the 

development of economic and social problems (Heckman, 2008). High school dropout 

rates, rates of teenage pregnancy and crime are a few of the economic and social 

problems that can disadvantage future economic outcomes for the individual and 

society. The potential to reduce behavioural problems amongst children with ID and 

sustain the reduction of these problems may, therefore, directly lessen the incidence of 

economic and social problems and promote socioeconomic success.  

The final argument put forward by Heckman that is relevant to this research is that 

family environments of young children are major predictors of cognitive and socio-

emotional abilities (Heckman, 2008) and, therefore, of improved economic outcomes to 

families and society. Interestingly, he argues that the level of disadvantage and child 

outcomes are determined by the quality of parenting and the presence of supportive 

family environments. Based on this assumption SSTP has the ability to improve future 

economic outcomes both by directly affecting child cognitive and non-cognitive 

outcomes and also indirectly by increasing the quality of parenting practices.  

A model developed by Cunha et al. (Cunha, Heckman and Schennach, 2010) estimates 

the elasticity of substitution between investments in early childhood compared to 

investments later in the development trajectory. They conclude that it is optimal to 

invest in early childhood. Drawing on this research, Heckman claims that early 

interventions are likely to have higher economic returns than interventions administered 

later in life and that interventions administered between the ages of zero to five are 

likely to be the most economically efficient. He represents this diagrammatically, 

reproduced as Figure 1.2 and suggests that this should lead to a redirection of ‘the 

attention of health economists to the early years and to models of parental 

investment’ (Heckman, 2007).   
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Figure 1.2: Return on investment for each dollar invested at different ages 
Source: (Heckman, 2008) 
 
The framework set out by Heckman provides a strong rationale for the implementation 

of early intervention programs. That said, the implementation of any intervention 

requires the consideration of the costs and benefits of any one program compared to 

other alternative interventions. Economic evaluation provides a framework for 

considering the relative value for money of any intervention, providing decision makers 

with a means of considering how best resources should be allocated.  

  Economic framework; economic evaluation 1.5
Economic evaluation can be defined as the comparative analysis of alternative courses 

of action in terms of both costs and consequences (or benefits) (Drummond, Sculpher, 

Torrance, O'Brien and Stoddart, 2005). While the valuation of costs and consequences 

appears to be a relatively simple exercise, it can be difficult to formulate a framework in 

which the relevant costs and consequences are identified. One of the key concepts to 

guide economic evaluation is the principle of opportunity cost. In economic evaluation, 

the direct cost of a program needs to be considered, but also the value of 

opportunity/benefit forgone. That is, the value of a resource is that of the benefit derived 



15 
 

if applied in its most favoured alternative use. So, the opportunity cost of investing in an 

early intervention parenting program may be the potential health benefit forgone if those 

resources had been invested in an alternate intervention such as a school based 

education program. Economic evaluation provides a framework to compare the 

opportunity cost of investment in one program with another.  

The second principle that provides the framework in which the relevant costs and 

benefits can be identified is that of marginal analysis. The costs and benefits that are 

relevant are those that occur ‘at the margin’; the additional costs or benefits derived 

from choosing one option over another. Typically, if a program has a high 

implementation or set-up cost, the marginal cost of providing the service to every extra 

person decreases. Marginal analysis refers to differences in costs and benefits within a 

program.  

In thinking about the relevant costs and benefits to include in an economic evaluation it 

is important to consider from whose perspective costs and benefits are being valued. 

The framework of economic evaluation does not prescribe from whose perspective an 

analysis should be undertaken, but does require us to be explicit about whose 

perspective is being adopted. Drummond et al. (Drummond et al., 2005) identify four 

categories of costs and consequences associated with resource use that may be 

considered depending on the perspective chosen. Costs and consequences relevant to the 

health care sector include the costs of organising the program and future savings derived 

from reduced treatment costs in the future. Patient and family costs and consequences 

may include costs/savings of medication, visits to medical practitioners or medical aids 

or appliances.  Productivity losses may be incurred if an individual or caregiver is 

required to take time out of work to participate in the program. Conversely productivity 

gains may be generated by increasing capacity of the individual or caregiver to work in 

the future.  

The final category of cost/consequence considered by Drummond is a ‘catch all’ 

category which includes costs/consequences to other sectors. Costs/consequences in this 

category may be significant depending on the subject of the economic evaluation. 

Potential costs/consequences in this category may be costs associated with the justice 

system, costs associated with child welfare services or costs associated with respite care.  
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The determination of which of these costs and consequences to include, depends on the 

perspective chosen. A societal perspective considers all costs and consequences 

irrespective of who receives the benefit or who incurs the cost. The philosophical 

argument in favour of the societal perspective is that it considers all agents in society as 

equal and is the ‘only perspective that never counts as a gain what is really someone 

else’s loss’(Gold, Siegel, Russel and Weinstein, 1996). That said, there may be 

reasonable argument for omitting some categories; if they are not of interest to the 

decision maker or the value of some categories may be insignificant depending on the 

program. While the societal perspective is seen as the most desirable (Gold et al. 1996), 

few economic evaluations take all costs/consequences into account (Drummond et al., 

2005), with the majority of evaluations adopting a provider perspective. Where a 

societal perspective is adopted, this tends to be limited in nature with only direct 

productivity gains/losses considered. 

While the general methods of economic evaluation are well established, it is often their 

detailed application that raises challenges (Drummond, Griffin and Tarricone, 2009). In 

Australia, and internationally, formal guidelines for economic evaluations exist, 

however in general these guidelines are written in the context of pharmaceuticals or 

medical devices. There are a number of reasons why the economic evaluation of early 

intervention public health programs presents additional challenges to traditional 

economic evaluations. For example, traditional economic evaluation guidelines 

typically assume that randomised controlled trial (RCT) evidence is available, which is 

often not the case for public health programs. While economic evaluation methods 

remain applicable to public health programs in general, adaptations to traditional 

methods need to be considered in order to accommodate the specific challenges 

associated with conducting economic evaluations of these programs.     

In broad terms, there are two general approaches available when conducting economic 

evaluations. The first approach is a trial-based economic evaluation. In trial-based 

evaluations, the costs and outcome data needed for the economic evaluation are 

collected alongside a trial. This methodology allows the economic evaluation to reflect 

the population of interest and allows the collection of data that is relevant for the 

analysis. This methodology requires careful consideration of the relevant cost and 

outcome data and trial design in the set-up stage of the trial. The extent to which the 
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economic evaluation best represents the real world will however be limited by the 

generalisability of the sample population to the intended patient population and the 

administered intervention to the real-world delivery of that intervention.  In clinical 

trials with low external validity the trial population may not represent the intended 

patient population accurately. Care must be given in the trial design stage to the 

selection of the inclusion and exclusion criteria to ensure the trial population matches 

the population that will ultimately receive the intervention as closely as possible.  

The second approach is known as decision-analytic modelling which relies upon data 

obtained from several sources. A model structure is devised and the cost and outcome 

data is populated using data from a variety of sources. This methodology is useful when 

a clinical trial cannot provide all the required information to populate the model e.g. a 

single trial may not compare all available options or the trial may not have a time 

horizon long enough to fully capture all benefits and costs (Petrou and Gray, 2011).  

This research utilised a trial-based economic evaluation, collecting both outcome and 

cost data alongside an effectiveness trial evaluating SSTP. This approach allows the 

economic evaluation to reflect the real-world circumstances (and therefore costs and 

benefits) in which the program would be implemented. Furthermore, because the 

effectiveness trial implements a population roll-out of the intervention, the sample 

population will be highly generalisable to the intended patient population. There were a 

number of challenges associated with conducting a trial-based evaluation of SSTP that 

affected the nature of the economic evaluation. Some of these were intrinsic to the 

nature of the research and other challenges presented themselves throughout the 

economic evaluation as the design of the trial evolved. These challenges are discussed 

in Chapter 2.     

 Overview of research components 1.6
There are six-related components of this research. The first component (presented in 

Chapter 2) provides an overview of the early intervention program (SSTP) and the trial-

based evaluation, upon which this research is based. The rationale, evolution and 

limitations of the study design are described. Chapter 2 also describes the specific 

components of the trial-based evaluation upon which this thesis is based.  
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Conducting an economic evaluation of a public health program in this population 

presents specific challenges. The next four components of this research (presented in 

Chapters 3, 4, 5 and 6) contribute to the body of knowledge that can be used to guide 

economic evaluations in this population, addressing some of these challenges. In doing 

so a range of innovative methods will be explored.  

In Chapter 3, the health-related quality of life (HRQoL) and determinants of HRQoL of 

caregivers who care for a child with ID are explored. Quality of life data are collected as 

a part of the trial-based evaluation, using the preference based EQ-5D-5L measure. This 

is the first report to our knowledge describing the HRQoL in this population using a 

preference based measure and presents an opportunity for economic evaluations in this 

population to consider the HRQoL of not only patients, but also caregivers. 

In Chapter 4 a discrete choice experiment is designed (and implemented within the trial-

based evaluation) to estimate a monetary value of informal care tasks provided by 

caregivers of children with an ID.  The preferences for four different types of caregiving 

tasks are examined (social support, personal care, household errands and housework).  

Chapter 5 compares the use of a time-use diary and recall questionnaire to measure the 

time spent providing informal care by caregivers of children with ID. A difference in 

difference approach is used to examine how these costs are affected by SSTP. This 

chapter also explores two methodological issues in the inclusion of informal care in 

economic evaluations; the method of collecting time-use data and the impact of 

alternative valuation approaches on the resultant cost of informal care.   

Chapter 6 presents analyses which measure the costs associated with caring for a child 

with ID. Trial-based data are used to measure medical service use in children and 

caregivers and the productivity of caregivers. Linked administrative data are used to 

measure medical service use and pharmaceutical use in children and caregivers. Using a 

difference in difference approach, this work is then extended by exploring whether 

medical service use, pharmaceutical use, productivity losses and time spent providing 

informal care change after access to SSTP.  

The sixth component of this research, presented in Chapter 7, presents the results of an 

economic evaluation of SSTP. The costs associated with implementing SSTP are 

calculated. These are compared to benefits derived from SSTP and other cost savings 
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measured in the preceding chapters. The implications of this comparison for decision 

makers, clinicians and patients are considered.  
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Chapter 2:  Stepping Stones Triple P and the evaluation 

framework 

 Chapter outline 2.1
As discussed in Chapter 1, this thesis applies an economic evaluation framework for 

estimating the short-term economic implications of childhood intellectual disability (ID) 

and the costs and benefits of an early intervention program, Stepping Stones Triple P 

(SSTP). Further work in this thesis contributes to the literature that can guide economic 

evaluations in this population. The empirical work in this thesis utilises data from a 

trial-based evaluation of a population health roll-out of SSTP. The first section of this 

chapter describes SSTP and the current evidence base. The second section of this 

chapter describes the overall trial-based evaluation of SSTP and the components of the 

trial-based evaluation used to form the evaluation framework of this thesis.  

 Triple P Program and Stepping Stones Triple P Program 2.2

 Triple P Program: theoretical basis and development 2.2.1

SSTP is an adaptation of Triple P (Positive Parenting Program), which employs a 

population health approach to the provision of parenting and family support strategies 

for parents of all children who have or are at risk of developing behavioural or 

emotional problems. SSTP uses the same approach as Triple P, however is targeted to 

parents of children that have a disability. For context, the development of and evidence 

associated with the Triple P program are discussed here. The Triple P program was 

designed at the University of Queensland, Australia, and has evolved over a 25-year 

period (Sanders, 1999). The aim of the Triple P program is to reduce risk factors 

associated with the development of behavioural and emotional problems, through 

positive parenting practices.  

The Triple P program is based on social learning principles (Sanders, 1999) which 

emphasise the concept of reciprocal determinism (Bandura, 1977). In the case of Triple 

P, the theoretical foundation is that the behaviour of children and parents reciprocally 

influence each other. More specifically, that ineffective parenting practices can lead to 

future behavioural disorders in children (Patterson, DeBaryshe and Ramsey, 1989). The 
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Triple P program teaches parents positive parenting skills as an alternative to coercive 

or ineffective parenting practices (Sanders, Markie-Dadds and Turner, 2003).  

The theoretical basis of the program is also drawn from applied behaviour analysis, 

social information processing models, risk and protective factors derived from research 

in developmental psychopathology, research on parenting in everyday contexts, and an 

incorporation of a population health perspective (Sanders et al., 2003). 

The program aims to enhance confidence and self-sufficiency of parents through 

positive parenting skills, self-management tools and increased ability to actively and 

independently problem solve. By teaching parents to regulate their own behaviours the 

expectation is that parents will be able to practice positive parenting techniques beyond 

the duration of any intervention. According to the framework set out by social learning 

theory, children will be more likely to model pro-social behaviours and be responsive to 

discipline if they share a positive and close relationship with their parents.     

Triple P comprises five levels of intervention that vary in intensity, mode of delivery 

and the development phase of the child (Sanders, 1999). The five levels are summarised 

in Table 2.1. A multilevel system enables the intervention to be tailored to be 

appropriate for parents of children with differing degrees of behavioural problems. 

Sanders et al. (Sanders, 1999) also state that a multilevel strategy maximises efficiency 

and contains costs by avoiding waste and over-servicing.  
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Table 2.1 Summary of the levels of the Triple P program 
Level Intensity Breadth of reach Population Mode of delivery 
Level 1; Universal  

Lowest 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Highest 

Widest 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
Narrowest 

General population, 
through a media-
based information 
campaign 

Brochures, posters, 
flyers, newspapers, 
outdoor artwork, 
radio, TV, electronic 
media 

Level 2; Selected  Parents interested in 
general information 

Three 1.5hour 
seminars delivered 
to large groups of 
parents  

Level 3; Primary 
Care  

Parents that have 
specific concerns 
about certain 
behaviours who 
require active skills 
training 

Brief individual 
consultations; 4 x 
0.5 hour sessions 

Level 4; Standard or 
Group 

Parents requiring 
intensive training 
and who wish to 
learn a variety of 
parenting skills to 
apply to broad range 
of target behaviours 

Standard; 10 x 1.5 
hour individual 
sessions 
Group; 6 x 2.5hour 
group sessions + 3 x 
20minute individual 
telephone 
consultations 

Level 5; Enhanced Parents of children 
with behaviour 
problems and family 
dysfunction, e.g. 
parental depression. 
Attempted a Level 4 
program and shown 
minimal 
improvements 

3-10 x 1hour 
individual sessions 

 

 Stepping Stones Triple P Program: theoretical basis and development 2.2.2

SSTP has been designed specifically for parents who have a child with a disability and 

has the same theoretical basis as the Triple P program (Sanders, Mazzucchelli and 

Studman, 2004). It has been augmented to take into account the additional and specific 

challenges faced by parents of a child with a disability.  The parenting principles 

applied in SSTP place particular emphasis on adapting to having a child with a 

disability and the importance of community living (Sanders et al., 2004). 

Sanders et al. (Sanders et al., 2004) state that the rationale for the development of SSTP 

relates to the prevalence of behavioural difficulties in children with disabilities and the 

resultant stress placed on families. Using the same principles as the Triple P program, 

SSTP aims to improve behavioural and emotional outcomes through the bidirectional 

nature of parent-child relationships. The emerging evidence that parenting stress is 
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related more strongly to child behaviour problems than cognitive functioning of 

children with ID provides a strong rationale for an intervention that specifically aims to 

reduce behaviour problems (Baker et al., 2003). Indeed, recent literature has noted the 

shifting focus from interventions in children with ID that target core cognitive and 

academic deficits to early interventions that focus on developmental systems (Crnic, 

Neece, McIntyre, Blacher and Baker, 2017). 

Like Triple P, SSTP is a multilevel system with the levels, intensity of intervention, 

breadth of reach, target population and the mode of delivery the same as described in 

Table 2.1.  

Standard Triple P strategies are used in the interventions delivered in both individual 

and group sessions. For example, parents are taught practical information about 

parenting skills and are encouraged to develop confidence in parenting. SSTP also 

builds on standard Triple P by implementing a number of strategies specific to children 

with a disability. Strategies used in SSTP include setting up activity schedules, teaching 

children to communicate what they want and planned activities. Skills used in SSTP 

include the development of an effective communication system and giving the child 

more control over their environment (Sanders et al., 2004). 

SSTP is also augmented with tailored modules for specific behaviour phenotypes. 

Modules have been developed for specific syndromes that can cause developmental 

disabilities (DDs) or ID including autism spectrum disorder (ASD), Down syndrome, 

Fragile X syndrome, foetal alcohol spectrum disorder, Williams Syndrome, Prader-

Willi syndrome and velocardiofacial syndrome. Each module consists of a parent tip 

sheet, a practitioner resource sheet and a strategies table. Modules are informed on the 

basis of the disability and intervention literature, in consultation with the relevant 

national or state association, for each syndrome. By including modules for specific 

behaviour types, the core SSTP programme can be augmented and the modules can be 

easily updated to reflect the best available evidence (Bezzina et al., 2017). In this way 

the fidelity of SSTP is maintained, while delivery remains flexible to the needs of 

patients (Bezzina et al., 2017). 
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 Triple P program: evidence base 2.2.3

There is a large body of research evaluating the efficacy of Triple P interventions in 

child and parent outcome measures. To date, five meta-analyses investigating the 

efficacy of Triple P have been published (de Graaf, Speetjens, Smit, de Wolff and 

Tavecchio, 2008a; de Graaf, Speetjens, Smit, de Wolff and Tavecchio, 2008b; Nowak 

and Heinrichs, 2008; Thomas and Zimmer-Gembeck, 2007; Wilson et al., 2012), the 

results of which are reported in Table 2.2. The results of the meta-analyses report 

positive effects of Triple P on child behaviour and parenting practices. In general, the 

studies included in these meta-analyses reported the efficacy of Triple P in comparison 

to a waiting list control condition and report outcomes immediately after or shortly after 

receiving the intervention. None of the meta-analyses reported in Table 2.2 applied a 

criteria follow-up period. The evidence presented in these meta-analyses does not show 

superiority of Triple P compared to any other intervention (other than control).
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Table 2.2 Published meta-analyses of Triple P 

Study authors and year 
Level of 
Triple P 

Fixed effects or random 
effects 

Number of included 
studies Outcome 

Outcome 
measure 

Effect 
size 

95% confidence 
interval 

Thomas and Zimmer-Gembeck 
(2007) 

All Fixed effects 11 Parent report of child behaviour ECBI, 
PDR 

0.73 0.59-0.89 

de Graf et. al. (2008a) 4 Random effects 15 Parent report of child behaviour ECBI 0.88 0.50-1.27 

de Graf et. al. (2008b) 4 NR 19 Parenting styles PS, PSOC 0.68 0.48-0.87 

    Parenting sense of competency PS, PSOC 0.65 0.36-0.94 

Nowak and Heinrichs (2008) All Random effects 55 Child behaviour ECBI, 
CBCL, 
SDQ 

0.35 0.22-0.49 

    Parenting styles and sense of 
competence 

PS, 
PSOC, 
PPC 

0.38 0.30-0.46 

    Parental wellbeing DASS 0.17 0.10-0.23 

Wilson et al. (2012) All Random effects 23 Maternal report of child 
behaviour 

ECBI, 
CBCL 

0.61 0.42-0.79 

Abbreviations: CBCL; Child Behaviour Checklist, DASS; Depression and Anxiety Stress Scale, ECBI; Eyberg Child Behaviour Inventory, NR; not reported, PDR; Parent Daily Report, PPC; 
Parent Problem Checklist, PS; Parenting Scale, PSOC; Parenting Sense of Competence Scale, SDQ; Strengths and Difficulties Questionnaire



26 
 

 

 Stepping Stones Triple P Program: evidence base 2.2.4

A literature review identified five published studies evaluating the efficacy of SSTP. 

The details of the studies are detailed in Table 2.3. All but one study evaluated Level 4 

SSTP (Standard or Group SSTP). In all studies, there was a significant improvement in 

the parental report of child behaviours as measured by the Eyberg Child Behaviour 

Inventory (ECBI)4 Problem Scale or the Developmental Behaviour Checklist (DBC)5. 

One study (Plant and Sanders, 2007) evaluated Level 4 SSTP and Level 5 SSTP. There 

was no significant improvement in parental report of child behaviours in 

parents/families that received Level 5 SSTP. One study (Sofronoff, Jahnel and Sanders, 

2011) evaluated the efficacy of Level 2 SSTP (Selected SSTP) and found a significant 

improvement in the parental report of child behaviours using the ECBI. 

Table 2.3 Published evaluations of SSTP, parent report of child behaviour 

Study authors 
and year 

Level 
of 

SSTP Design 
Sample 

size 
Target 

population 

Parent report of 
child behaviour: 

measure 
Effect 
size1 

Significance 
(p-value) 

Sofronoff et al. 
(2011)   2 Wait-list 

control 53 DD ECBI - Problem 0.20 p<0.001 

Roux et al.(2013) 4 Wait-list 
control 52 DD ECBI - Problem 0.29 p<0.001 

Roberts et al. 
(2006)    4 Wait-list 

control 48 DD DBC - TBPS 0.22 p<0.01 

Plant and 
Sanders (2007) 4 Wait-list 

control 50 DD DBC - disruptive 
scale NR p<0.01 

Plant and 
Sanders (2007)   5 Wait-list 

control 48 DD DBC - disruptive 
scale NR Not 

significant 
Whittingham et 
al. (2009)   4 Wait-list 

control 59 ASD ECBI - Problem 0.16 p<0.002 

Abbreviations: ASD; autism spectrum disorder; DBC; Developmental Behaviour Checklist; DD; developmental 
disorder; ECBI; Eyberg Child Behaviour Inventory; NR, not reported; RCT; randomised controlled trial; SSTP; Stepping 
Stones Triple P, TBPS; Total Behaviour Problem Score 
1All analyses were conducted using ANOVA tests and the effect size reported is η2 
 

The literature review also identified one systematic review and meta-analysis evaluating 

SSTP in children with DDs (Tellegen and Sanders, 2013). Tellegen and Sanders (2013) 

include a total of 12 studies, of which seven were unpublished. Of the five published 

                                                 
 

4 The ECBI is a 36-item measure of parental perceptions of disruptive behaviour in children aged two to 
16 years. The scoring range is 36 to 262 (Eyberg and Ross, 1978). 
5 The DBC is a 96-item questionnaire for the assessment of behavioural and emotional disturbance in 
individuals with intellectual disability. The DBC is completed by the primary caregiver and has a scoring 
range of 0-192 (Einfeld and Tonge, 1995). 
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studies, one was in German and results have therefore not been reported in this research. 

The meta-analysis includes a total of 659 families that received Levels 2-5 of SSTP. 

Based on a random effects model the meta-analysis found a significant effect size (d = 

0.537, 95% CI: 0.372, 0.702) for all levels of SSTP combined in reducing parental 

report of child behaviour problems. For all levels of SSTP individually there were 

significant effect sizes in reducing the parental report of child problems.  

 Triple P program: economic evidence 2.2.5

Four models estimating the economic impact of the Triple P program were identified in 

the literature. Mihalopoulos et al. (2007) conducted a threshold analysis, identifying the 

critical parameters for a decision to invest in the Triple P program. The authors 

estimated the break-even threshold by comparing the costs associated with delivering 

Triple P with the cost offsets associated with cases of conduct disorder prevented. The 

study adopted a government as third-party funder perspective. It included costs of 

delivering the intervention, including materials, practitioner costs and training costs, and 

excluded family costs (e.g. time, travel and child care). The study estimated cost offsets 

associated with conduct disorder from the published literature and estimated cost offsets 

accrued between the ages of 10 to 28. The authors concluded that to be cost-effective 

Triple P would need to avert 1.5% of cases of conduct disorder, and therefore that the 

Triple P program is likely to be highly cost-effective.  

Foster et al. (2008) conducted a cost analysis of a public health roll-out of the Triple P 

program. The analysis did not estimate benefits accrued as a result of Triple P formally, 

however they estimated that Triple P would need to reduce overall abuse and neglect in 

children by 10% to recover costs within a one year period. This study is a fairly limited 

analysis of costs associated with implementing public health infrastructure. The study 

estimated costs associated with training costs including trainer time, practitioner time, 

materials and facility costs and costs associated with delivering a media campaign. 

However, it excluded costs associated with the ongoing delivery of the program 

including practitioner time, family time and other materials. Potential cost offsets such 

as service use costs and medication costs were not considered by this evaluation.  

The Washington State Institute for Public Policy conducted a comparative cost-

effectiveness evaluation of a variety of prevention and intervention programs, including 
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the Triple P program. They estimated a benefit to cost ratio of $1.98 for Level 4 

Individual Triple P and $5.63 for Level 4 Group Triple P (Lee et al., 2012a). The 

evaluation estimated the long-run benefit of Triple P by using published literature to 

determine the causal effect of disruptive behaviour disorder on crime, earnings as 

determined by high school graduation and health care costs (Lee et al., 2012b). The 

evaluation did not make clear how the program costs were calculated or what cost 

categories were included in the evaluation.  

The Institute of Health Economics in Canada (Escober, Jacobs and Dewa, 2011) also 

conducted a comparative cost-effectiveness analysis of parental and early childhood 

interventions. They estimated that over a period of 25 years Triple P would deliver a 

positive return on investment if Triple P reduced conduct disorder cases by 6%. The 

analysis adopted a societal perspective and used published literature to estimate the 

impact of conduct disorder on future education outcomes, income support, the criminal 

justice system and health care. The analysis included the time costs associated with 

training of practitioners and material and practitioner time costs associated with delivery 

of the intervention. The analysis excluded family time costs, facility costs, travel costs 

and costs associated with overall administration of the program (including media and 

campaign costs).  

 Stepping Stones Triple P Program: economic evidence 2.2.6

No studies examining the economic impact of SSTP were identified in the literature.  

 Stepping Stones Triple P trial-based evaluation 2.3
The Productivity Commission (Productivity Commission, 2015) have recently 

suggested that there is considerable scope to improve the efficiency of the Australian 

health care system. They highlight that evidence-based evaluation is fundamental to 

delivering clinically and cost-effective health care. Evidence-based evaluation is 

important in guiding, both the funding decisions made by governments, and also 

treatment decisions made by practitioners. In Australia, the National Health and 

Medical Research Council provide a framework for assessing that evidence base. They 

refer to the quantity of evidence (the number of studies), the quality of evidence (how 

well the studies were conducted), and the level of evidence. The level of evidence refers 

to the study type used, where ‘Level I' studies are systematic reviews of ‘Level II' 
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evidence. Level II studies are usually randomised controlled trials (RCTs), Level III-1 

studies are pseudo-RCTs, Level III-2 studies are comparative studies with concurrent 

controls, Level III-3 studies are comparative studies without concurrent controls and 

Level IV studies are case-series (National Health and Medical Research Council, 2009).  

RCTs are generally considered to be the gold standard for evaluating the effect of an 

intervention. An RCT involves randomly assigning subjects to two or more 

interventions (or no intervention) and following up patients in all groups in the same 

way. Theoretically, this ensures that the only difference between groups is the 

intervention received, and therefore any differences in outcomes can be ascribed to the 

intervention. 

Despite the importance often placed on evidence obtained from RCT’s, the reliance on 

RCTs as the design upon which decisions are made has often been criticised (Christ, 

2014; Donaldson, 2009; Scriven, 2008). Many argue that while RCTs may be the most 

appropriate trial design for medical and basic science investigations (Bickman and 

Reich, 2009; Donaldson, 2009), relying on RCTs to evaluate large scale public health 

programs may limit our ability to make sound decisions (Victora, Habicht and Bryce, 

2004). It has also been argued that RCTs may not always be appropriate for behavioural 

science and psychological research (Bickman et al., 2009; Donaldson, 2009; The 

Australian Psychological Society, 2010).  

The overall aim of this trial was to test the hypothesis that SSTP can reduce the 

prevalence of child behaviour problems in children with a disability. SSTP has been 

previously evaluated using RCTs (with the control group delayed to receive the 

intervention) with relatively small sample sizes (ranging from 48 to 59). That is, RCTs 

have been conducted, showing that SSTP is efficacious; however, the effectiveness of 

SSTP has not previously been studied. The trial-based evaluation described in this thesis 

is an implementation roll-out evaluation and aims to test whether the program remains 

effective under conditions of different delivery formats, different population groups and 

in different settings.  

Mercer et al. (2007) highlight that a number of challenges are encountered when 

designing effectiveness research evaluating complex, multilevel public health 
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interventions in real-world settings. A number of these challenges are relevant to this 

research:  

 Ethical issues associated with RCTs are often raised. In scenarios where it is 

known or there is reason to believe that the intervention is effective then denying 

some participants access to the intervention would be unethical. This issue 

applies not only to the evaluation of public health programs but can also be an 

issue in RCTs of medical and basic science investigations. As discussed in 

Section 2.2.4, previous research has shown that SSTP is efficacious. One 

possible solution to this is to conduct an RCT wait-list control design whereby 

the control group receives the intervention after a specified wait-list time. 

 In RCTs the delivery of the information is tightly controlled, such that the 

training of practitioners, quality of the delivery and how often the intervention is 

delivered are optimal for assessing efficacy. However, SSTP involves training 

practitioners who are then deliver the intervention at their own discretion.  

 Feasibility issues are another consideration in whether RCTs are the optimal 

study design. For example, it may be difficult to assign individuals to ‘no 

intervention’ when the intervention is a mass media campaign. Individuals are 

not able to be randomised in this evaluation because the evaluation is of a public 

health roll-out where all members of the population are exposed to the 

intervention via the media and promotion campaign. In cases such as these 

cluster RCTs are theoretically possible, however the validity of such trials may 

be compromised if the number of clusters is small.  

 A further issue not highlighted by Mercer et. al.(2007) is that the application of 

the traditional double-blind, placebo-controlled, randomised design is sometimes 

feasible in medical research, however rarely feasible in behavioural science and 

psychological research. Where in pharmaceutical research a placebo pill can be 

administered, finding a placebo control in psychological research, while 

possible, is much more difficult. Similarly, where patients, study personnel, and 

outcome assessors can easily be blinded in pharmaceutical research this is much 

more difficult in psychological research. 

Mercer et. al. (2007) suggest that when these design challenges are present it is 

worthwhile giving consideration to alternate study designs. In this evaluation, it was 
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considered that conducting an RCT was not practical or feasible and alternate study 

designs were considered.  

The trial design used in this study was complex and multifaceted. Due to the nature of 

the overall program, the trial design evolved throughout the course of the study. The 

following sections of this chapter will describe the final study design, the evolution of 

the trial design and the challenges arising from the evolution of the trial design.  

The overall evaluation of SSTP was conducted by a team of investigators across four 

research institutions.  The program is a five-year research program funded by the 

National Health and Medical Research Council under the title ‘Mental Health of Young 

People with Developmental Disabilities'. All components of the project were conducted 

in three jurisdictions in Australia; Queensland, Victoria, and NSW (New South Wales). 

In general, the methodology described here was similar across jurisdictions; however, 

some state by state differences are noted. All overall study design decisions were made 

collaboratively across all research institutions and all jurisdictions.  

The evaluation was conducted sequentially, with implementation occurring in 

Queensland first (July 2013-July 2015), Victoria second (April 2014 – April 2016) and 

NSW third (July 2015 – July 2017). There were two phases of the evaluation in each 

state. Due to limitations associated with using the Phase 1 sample for the economic 

evaluation (described in Section 2.3.4.1), this thesis will focus only on Phase 2 detailed 

below. In addition, the core focus this thesis is the ‘900 population’ in Phase 2. The 

rationale for this focus is discussed further throughout this chapter. For context, Phase 1 

of the evaluation is briefly described.  

 Overview of Phase 1  2.3.1

In Phase 1 of the evaluation, all parents of children with an intellectual, developmental, 

motor or sensory disability were asked to complete a survey about their parenting 

experiences. Parents were asked about their child’s emotions and behaviour, parenting 

strategies used to manage challenging behaviour, the family environment, and 

awareness of available parenting programs. Practitioners and service providers who 

work with children with a disability were also asked to complete a survey about their 

professional experiences with such children and their use of parenting interventions.  
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Phase 1 of the evaluation had two time-points; surveys were administered prior to 

implementation of the state-wide SSTP roll-out and post-implementation of the state-

wide SSTP roll-out. Parents did not necessarily receive the intervention. This aim of the 

survey (known as the "MySay" survey) was to establish baseline levels of behavioural 

difficulties experienced by children and families and evaluate the population level 

impact of SSTP. 

The outcomes measured in the Phase 1 evaluation were: 

 demographics   

 child’s emotional and behavioural problems (as measured by the Developmental 

Behaviour Checklist – short form, DBC-P246) 

 child adjustment and family functioning  

 Overview of Phase 2: Stepping Stones Triple P roll-out 2.3.2

Phase 2 of the project was the roll-out of the SSTP program, commencing in each state 

after the completion of Phase 1 of the evaluation. A phased roll-out occurred with 

Queensland commencing recruitment in July 2013, Victoria in April 2014 and NSW in 

July 2015. In each state, the roll-out period continued for two years. Prior to the 

program being made available to individuals/families, practitioners and service 

providers needed to be trained in the delivery of the program. Practitioners and service 

providers were able to nominate themselves or were selected to receive training in the 

SSTP parenting programs. They were able to receive training in any or all of the SSTP 

programs free of charge. They also had access to support and supervision when 

delivering SSTP programs to families. All eligible parents were able to access an SSTP 

program throughout the two-year roll-out period. Parents were able to access an SSTP 

program that best suited their needs. 

The program was made available to all eligible individuals (known throughout this 

thesis as the ‘wider population’). The ‘wider population’ comprised families with 

children with any disability. A subset of those who received the program completed an 
                                                 
 

6 The DBC-P24 is a 24-item short form of the DBC-P (96 items), for the assessment of behavioural and 
emotional disturbance in individuals with intellectual disability. The DBC-P24 is completed by the 
primary caregiver and has a scoring range of 0-48 (Taffe et al., 2007) 
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individual/family level evaluation. The individual/family level trial occurred in two 

separate populations; those with any disability (known throughout this thesis as the 

‘wider population; survey set’) and those with an ID (known throughout this population 

as the ‘900 population’). The individual/family level evaluations administered in the 

wider population; survey set and the 900 population were different. As previously 

discussed, these study design decisions were made collaboratively across all research 

institutions and all jurisdictions. The populations and their eligibility criteria are 

depicted in Figure 2.1. 

 

 

Figure 2.1 Populations of interest in the evaluation 
 

Overall population of interest 
All caregivers of children with a 

disability 

Phase 2 Wider population 
Caregivers of a child with any 

disability 

Receive the intervention 

Phase 2 Wider population; 
survey set 

Caregivers of a child with any 
disability 

Receive the intervention and 
complete questionnaires 

 
Phase 2 900 population 

Caregivers of a child with an ID 
or developmental delay 

Receive the intervention and 
complete questionnaires 
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The individual/family level trial was a within-subjects time-series design with no 

control group. Participants completed a baseline questionnaire, after which they were 

able to receive the intervention. Three months after the first questionnaire participants 

received the post-intervention questionnaire. A minimum time of three months was 

chosen to allow sufficient time for participants to be linked with, and receive a program. 

In Queensland and Victoria, all participants were also followed up at one year after the 

post-intervention questionnaire (15-months from the baseline questionnaire). This is 

illustrated diagrammatically in Figure 2.2. Due to the timing of the roll-out of the 

overall program and the timeframe for the program grant, participants in NSW were 

followed up at three-months post only. 

The period of recruitment into the effectiveness trial lasted for two years. Therefore, 

some participants did their first assessment soon after the commencement of SSTP roll-

out and others did their first assessment a long time (e.g. 10 months) after the 

commencement of SSTP roll-out.  

 

 

 

 

 

 
Figure 2.2 Trial design of the individual/family effectiveness evaluation in Queensland and Victoria 
 

2.3.2.1 Program set-up and implementation 

Prior to the SSTP program being made available to individuals/families a large pool of 

practitioners was required to be trained in delivery of the program.  This involved a 

number of steps. First, the research team in each jurisdiction identified relevant 

organisations and practitioners. Relevant organisations include schools (particularly 

special needs schools), early childhood services, disability services and council services. 

Examples of relevant practitioners include teachers, counsellors, psychologists, 

psychiatrists, support workers and case management workers. After the organisations 

              0                   1              2                    3                     4               5                  14        15                    
Months since minimum pre-intervention (baseline) assessment 

Baseline            3 months post-intervention                        15 months post-intervention 
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were identified, the research team made phone calls and attended meetings with 

potential practitioners to determine their appropriateness for, and interest in providing 

the program. 

Practitioners that were selected to participate in the program were required to complete 

a training and accreditation program. Practitioners were able to receive training in one 

or more levels of the SSTP program. The training and accreditation program was 

provided by Triple P International7; a private company who are responsible for the 

dissemination of the broader Triple P program. Triple P International have a network of 

trainers that are required to have a Masters degree in educational or clinical psychology. 

Training and accreditation takes 1.5 to 4.5 days depending on the SSTP level. The cost 

of this training was covered by the research grant. Once practitioners were trained and 

accredited they were able to deliver the program to individuals/families at their own 

discretion.  

In NSW, the program was rolled-out in five separate regions; Newcastle, North Sydney, 

South Sydney, Western Sydney and Far North Coast. An additional design comparison 

was implemented, whereby one of the five regions (Far North Coast) was selected to 

receive enhanced implementation support (referred to in this thesis as the ‘High Support 

region’). In this region, additional implementation support activities for professionals 

delivering SSTP were provided. This included enhanced support related to engagement 

(the initial interaction with an interested organisation) and implementation planning 

(development of an SSTP implementation plan covering training, accreditation, and 

financial commitments). Other regions in NSW received standard implementation 

support which was in line with the support offered in Queensland and Victoria.  

2.3.2.2 Population 

In keeping with the objective of a population health roll-out the intervention was made 

available to all eligible individuals (the wider population). In each jurisdiction, the 

effectiveness of SSTP was measured in two separate populations. The first population 

(the wider population; survey set) was parents or caregivers responsible for a child aged 

2-12 years old with any disability. There was no target sample size for this population. 
                                                 
 

7 Triple P is licenced to Triple P International (TPI). TPI’s headquarters are located in Brisbane, Australia 
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The second population (the 900 population) were parents or caregivers responsible for a 

child aged 2-10 years old (2-12 years old in NSW) with a diagnosed ID (age ≥ 6 years) 

or a developmental delay (age ≤ 5 years). The target sample size in each state was 300 

parent and child samples, giving a total of 900 parent-child samples across the whole 

trial. 

The eligibility criteria for both populations are detailed in Table 2.4.  

Due to limitations of the study design discussed in the next section of this chapter, this 

research will focus on the 900 population and the wider population will not be discussed 

in detail in this thesis.  

Table 2.4 Phase 2 eligibility criteria 
 Wider population; survey set 900 population 
Have a child with a disability, including intellectual 
disability, developmental disability, developmental 
delay, language delay or disorder, physical disability, 
sensory disability, motor disability, neurological 
disability, autism spectrum disorder (including Autistic 
Disorder, Asperger’s Disorder, and Pervasive 
Developmental Disorder-Not Otherwise Specified). 
 
Child is aged between 2 and 12 years. 
 
Parents live in the current state of interest. 
 
Parents have sufficient language skills and agree to 
complete the assessment measures. 
 

Have a child diagnosed with an intellectual disability or a 
developmental delay. 
 
Child is aged between 2 and 10 years (2 and 12 years in 
NSW). 
 
SSTP is the most appropriate program to meet child and 
family needs. 
 
Parents live in the current state of interest. 
 
Parents have sufficient language skills and agree to 
complete the assessment measures. 
 

 

2.3.2.3 Intervention 

In all jurisdictions, a media and promotion campaign (Level 1) for SSTP was 

conducted. The delivery of Level 1was the responsibility of each jurisdiction separately. 

In Queensland and Victoria Levels 2-4 of SSTP (seminars, primary care, standard 

(Level 4) and group (Level 4)) were made available to all eligible families. In NSW, 

only Levels 2 and 3 were made available (seminars and primary care). Level 5 

(enhanced Triple P) was not made available in any of the jurisdictions. The decision to 

evaluate Levels1-4 only was made by the broader study team. 

Level 1 is a media and promotion campaign targeting the whole population, Level 2 

involves between two and six hours of session time in a seminar format (two hours for 

each of the three available seminars) and Level 3 which provides two hours of session 
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time in an individual format. Level 4 was not implemented in NSW and is a program 

that provides information about the application of parenting skills to a broad range of 

target behaviours and generally targets parents of children with more severe behaviours. 

Level 4 provides a more intensive program that provides 15 hours of session time in a 

group format (Group) or seven hours of session time in one-on-one format (Standard).  

In addition, syndrome specific modules were developed for individuals with Down 

syndrome, ASD, Fragile X syndrome, Foetal Alcohol Syndrome, Williams Syndrome 

and Prader-Willi Syndrome. Syndrome specific modules address syndrome specific 

problems such as the use of modified relaxation exercises to address high phobic 

anxiety in children with Williams Syndrome. These were available to participants in all 

jurisdictions. 

In all states, practitioners delivering the program received ongoing support from the 

research team. This support was in the form of assistance with administration queries 

and clinical queries. In NSW, the High Support region also received additional 

practitioner support throughout the program. This included increased contact between 

the research team and practitioners in order to ensure the sustainability of effective 

delivery of the intervention. It is not expected that the level of implementation support 

will affect individual/family level outcomes, but rather will affect the way in which 

practitioners use the program. It is anticipated that extra time spent recruiting and 

selecting practitioners may result in a selection of more motivated practitioners and that 

extra time spent providing support to practitioners throughout the program may 

encourage them to provide the program at a higher frequency. Indeed, the frequency 

with which the program is delivered by practitioners has important implications for the 

economic evaluation, because the more families a single practitioner sees, the fewer 

practitioners need to be trained in order to reach a specific number of families. 

2.3.2.4 Outcomes 

The primary outcome of the trial was the change in the severity of the child’s emotional 

and behavioural problems, as measured by the Developmental Behaviour Checklist – 

Parent Version (DBC-P). The DBC-P is a 96-item questionnaire for the assessment of 

behavioural and emotional disturbance in individuals with ID. The DBC is completed 
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by the primary caregiver and has a scoring range of 0-192 (Einfeld et al., 1995). Other 

outcomes measured in the 900 population were: 

 demographics 

 resource utilisation 

 child adjustment and family functioning  

 child adaptive behaviour (at baseline only) 

 parental distress  

 parent problems 

 client satisfaction 

2.3.2.5 Program evaluation 

As discussed previously RCTs are generally considered to be the gold standard for 

evaluating the effect of an intervention. RCTs can show that an intervention is 

efficacious, and RCTs showing that SSTP is effective in reducing child behavioural and 

emotional problems have previously been conducted. However, when evaluating 

complex, multilevel public health interventions in real-world settings factors other than 

program efficacy are important.  

Therefore, the decision was made by the broader study team to use the RE-AIM 

framework as a planning and evaluation structure for the overall program. The RE-AIM  

model conceptualises the impact of a public health intervention into five dimensions; 

reach, efficacy, adoption, implementation and maintenance (Glasgow, Vogt and Boles, 

1999).  

Reach refers to the proportion and representativeness of the target population that 

received the intervention. Efficacy refers to the impact of the intervention on measured 

outcomes. Adoption refers to the proportion and representativeness of staff, settings or 

institutions that adopt the program. Implementation refers to the extent to which a 

program is delivered as intended. Maintenance; which refers to the extent to which the 

effect of a program is sustained over time, at both the individual level and the 

organisational level. 
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 Overall summary of trial design 2.3.3

Figure 2.3 and Figure 2.4 summarise the key aspects of the trial design described above 

in each state. As shown in both flow diagrams, there are a number of key differences 

between jurisdictions. There were no significant differences between Queensland and 

Victoria (other than the dates of SSTP roll-out). NSW differed from both Queensland 

and Victoria in the presence of an additional comparison group (High Support 

implementation), not having a 15-month follow-up questionnaire and Level 4 SSTP not 

being available. A further difference in the NSW trial design not illustrated in the flow 

diagrams was that the eligibility criteria in the 900 population was having a child with 

ID aged between 2 and 12 years, compared to having a child with ID aged between 2 

and 10 years in Queensland and Victoria.  This decision was made by the broader study 

team, in order to increase the number of families to whom the program was available.  
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Victoria 
April 2014- April 2016 

Practitioner engagement and 
selection 

Practitioner engagement and 
selection 

Practitioner training  Practitioner training 

Practitioner support Practitioner support 

Intervention delivery 

900 
population 
(intellectual 
disability)  

  

Wider 
population; 
survey set 

(all 
disabilities) 

Baseline 
questionnaire 

Wider 
population 

(all 
disabilities) 

  

Baseline 
questionnaire 

3-month follow-up 
questionnaire 

Queensland 
July 2013- July 2015 

Intervention delivery 

Receive intervention 

Level 2 
Level 3 
Level 4; Standard 
Level 4; Group 

15-month follow-
up questionnaire 

3-month follow-up 
questionnaire 

15-month follow-
up questionnaire 

900 
population 
(intellectual 

disability)  
  

Wider 
population; 
survey set 

(all 
disabilities) 

Baseline 
questionnaire 

Wider 
population 

(all 
disabilities) 

  

Baseline 
questionnaire 

3-month follow-up 
questionnaire 

Receive intervention 
Level 2 
Level 3 
Level 4; Standard 
Level 4; Group 

15-month follow-
up questionnaire 

3-month follow-up 
questionnaire 

15-month follow-
up questionnaire 

Figure 2.3 Trial design, Queensland and Victoria  

Notes: Items highlighted in red indicate differences between Queensland/Victoria and NSW  
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NSW 
July 2015- July 2017 

Standard support regions High support region 

Practitioner engagement and 
selection 

Practitioner engagement and 
selection 

Practitioner training  Practitioner training 

Practitioner support Practitioner support 

Intervention delivery 

900 
population 
(intellectual 
disability)   

  

Wider 
population; 
survey set 

(all 
disabilities) 

  

Baseline 
questionnaire 

Wider 
population 

(all 
disabilities) 

  

Baseline 
questionnaire 

3-month follow-up 
questionnaire 

Receive intervention 

Level 2 
Level 3 

3-month follow-up 
questionnaire 

Figure 2.4 Trial design, New South Wales 

Notes: Items highlighted in red indicate differences between Queensland/Victoria and NSW  



42 
 

 Challenges arising from the evolution of the trial design 2.3.4

2.3.4.1 Phase 1 

Key constraints to the long-term success of a population health approach are to what 

extent practitioners become regular users of the program and to what extent families 

continue to participate in the program (Mazzucchelli and Sanders, 2012). In addition, it 

is important that a population health program is available to all members of the target 

population and that participants in the trial are representative of the whole target 

population. 

The implementation of public health interventions present an opportunity to take 

advantage of economies of scale. If more benefit can be derived on a larger scale, with 

less average cost then economies of scale exist. In the case of SSTP, if a reduction in 

child behavioural problems can be achieved on a population level, it is likely that the 

overall average cost will fall and that the program will be more cost-effective. 

Evaluating costs and outcomes at a population level was constrained by a number of 

factors. Firstly, resource utilisation data was not collected in the Phase 1 sample. As 

such detailed costs were not able to be estimated. Resource utilisation data were not 

collected in the Phase 1 sample, as the decision made by the broader study team was 

that this questionnaire was to remain short and simple to complete.  

Secondly, the Phase 1 sample collected limited information on outcomes, most notably 

the primary outcome was assessed with the DBC – P24 (Short Form). The DBC-P24 

has 24 items, compared to the full DBC-P used in the individual/family evaluation 

which contains 96 items. The DBC- P24 has been shown to have acceptable sensitivity 

and specificity compared to the full DBC-P, however, the developers of the instrument 

note that the DBC-P24 is not recommended for clinical use and that the DBC-P 

provides greater detail on psychopathology, subscale scores and screening for 

psychiatric disorders (Taffe et al., 2007).  

Finally, by nature of the study design, there was an overlap in the populations of 

interest. The Phase 1 population contained a higher proportion of families that received 

SSTP in Phase 2 than the overall population of interest. This is because parents that 

participated in the Phase 1 study were targeted for recruitment into the Phase 2 study. 
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As such, the Phase 1 population was not a true representation of the overall population 

of interest. This is shown diagrammatically in  Figure 2.5. 

  
Figure 2.5 Phase 1 and Phase 2 populations of the study 
 

Due to the limitations associated with using the Phase 1 population for the purposes of 

estimating costs and outcomes associated with SSTP, the analysis was restricted to the 

Phase 2 population. Estimation of costs and consequences at a population level using 

this approach excluded benefits that accrue to the population that do not receive the 

intervention. An example of these benefits may be sharing of knowledge and skills to 

other parents that are not receiving the intervention. Although this is a limitation of this 

research, benefits will be conservatively estimated.  

2.3.4.2 Phase 2; inclusion criteria 

Phase 2 of the study design initially comprised two separate populations; the wider 

population (both those that did not receive the intervention and the survey set) and the 

900 population. Importantly, all participants were to be caregivers of a child with an ID. 

Participants in the wider population; survey set were to receive the SSTP intervention 

and complete an abbreviated set of questionnaires to measure efficacy of the 

Phase 1 population 
Caregivers of a child with any 

disability 
Participate in My Say survey 
May or may not receive the 

intervention 

 
Phase 2 900 population 

Caregivers of a child with 
an ID or developmental 

delay 
Receive the intervention 

and complete 
questionnaires 

Phase 2 Wider population; 
survey set 

Caregivers of a child with 
any disability 

Receive the intervention 
and complete the 

questionnaires 

Overall population of 
interest 

All caregivers of children 
with a disability 
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intervention. The wider population; survey set surveys contained limited information 

that measured costs. 

The 900 population also received the SSTP intervention, however, they were to be 

administered a more comprehensive set of questionnaires. The questionnaires contain 

detailed information about costs and consequences that would allow a detailed 

evaluation of costs and benefits. 

The initial economic evaluation was to utilise a two-step approach whereby costs and 

consequences of the 900 population would be calculated in Step 1. In Step 2, the wider 

population would be used to estimate the reach of the program, so that costs and 

consequences from the 900 population could be applied to all people receiving the 

intervention.  

In October 2013, changes were made to the study design by the program grant Chief 

Investigators that required reconsideration of the initial project plan. Due to wider 

concerns in the study team around availability to other families that may benefit from 

SSTP, the population receiving SSTP in the wider population was expanded to include 

parents/caregivers of children with any disability (including ID, developmental 

disability, developmental delay, language delay or disorder, physical disability, sensory 

disability, motor disability, neurological disability and ASDs). The 900 population 

remained unchanged.  

A crucial assumption of the original project plan for the economic evaluation was that 

the costs and consequence estimates obtained in the 900 population were generalisable 

to the wider population. In response to the study design changes, two approaches to the 

final economic evaluation were developed. In the first analysis, the per person cost of 

SSTP would be based on those with ID only (based on the 900 population). The 

limitation of this approach is that the true marginal effect of implementing SSTP will 

not be captured, i.e. the per person cost of SSTP will be overestimated. 

The second approach was to proceed with the initial two-step approach in order to 

ensure robust and full cost and outcome data was utilised. In order to incorporate the 

marginal effect of implementing SSTP as a population health roll-out, the per person 

cost of SSTP would continue to be based on the total wider population. The limitation 

associated with this approach must be acknowledged, in that the cost-consequence 
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comparisons are based on the assumption that changes in costs and outcomes as a result 

of receiving SSTP are the same amongst families caring for a child with any disability 

as caring for a child with ID. While the wider population; survey set data was not 

available in time for analysis in this thesis, future work can focus on testing this 

assumption on the basis of the more limited costs and outcomes collected in this 

population. 

2.3.4.3 Phase 2; study design 

The 900 population study was initially designed as a ‘waiting list control' design. In this 

type of study design participants completed a questionnaire when recruited into the 

study, after which they were required to wait a minimum of four weeks prior to 

completing a second questionnaire and receiving the intervention. This type of study 

design is often used in psychological and behavioural intervention research as it allows 

for the provision of care to research participants, while allowing for a non-intervention 

evaluation period. In studies such as population health studies where it is difficult to 

conduct an RCT these types of designs are an appealing alternative. 

Due to difficulties with participant recruitment, the waiting list control design was 

removed in February 2014. The new study design removed the wait period so that there 

were three assessment points; pre-intervention, post-intervention and 12 months after 

the post-intervention. The removal of the waiting list period meant that there was no 

longer a non-intervention evaluation period. 

Without a control group, it is difficult to estimate the incremental costs and 

consequences associated with the intervention and this is a limitation of this research. 

As a result, for these analyses, each subject acts as their own control and retrospective 

cost information is elicited using varying methodologies as discussed in Chapter 5 and 

6.  

2.3.4.4 Phase 2; study design changes in NSW 

As previously discussed, Phase 2 occurred in a phased manner, with implementation of 

SSTP occurring last in NSW. Throughout the course of the overall evaluation a number 

of changes were made to the study design in NSW as a result of the evolving nature of 

the aims and objectives of the research.  
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After the trial design change, removing the wait-list control component, participants in 

all three jurisdictions completed an evaluation at three time-points; at baseline, three-

months post and 15 months post. A study team decision was made that sufficient long-

term follow-up data would be available from Queensland and Victoria and as such the 

15 months post evaluation point could be removed in NSW, so that participants were 

followed up at three-months post only. The removal of this evaluation point meant that 

this project funding could be allocated to implementing an additional sub-study 

designed to answer questions relating to the effect of strategies designed to improve 

implementation and maintenance of the SSTP program. This sub-study became the 

Standard Support/High Support evaluation previously discussed in this chapter. 

A further sub-study was designed throughout the evaluation to test the effect of 

implementing Levels 1-4 of SSTP compared to implementing Levels 1-3 of SSTP. The 

study team made the decision that by not providing Level 4 SSTP in NSW, such a 

comparison could be made by comparing outcomes in Queensland and Victoria to 

NSW.  

While the initial project plan was to pool the data from Queensland, Victoria and NSW, 

throughout the course of the evaluation it became apparent that this would no longer be 

appropriate. The revised analysis plan had to consider the analysis of NSW data 

separately to Queensland and Victoria, and also ensure that the economic evaluation 

could incorporate the sub-studies. That is, the economic evaluation was designed to 

collect appropriate data so that the comparison between the Standard Support and High 

Support regions could be evaluated. 

 Ethics 2.4
Ratification was sought from the University of Technology Sydney (UTS) HREC 

(Human Research Ethics Committee) (Reference number: 2013000687). For collection 

of Medicare Benefits Schedule (MBS) and Pharmaceutical Benefits Schedule (PBS) 

data ethical approval from the Departmental Ethics Committee (22/2013) and the 

Department of Human Services (SF4059210) was obtained. For approvals received 

from the UTS HREC, Departmental Ethics Committee and the Department of Human 

Services I ensured the study complied with the ethics requirements and completed all 

required ongoing documentation such as annual reports.  
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This research also has ethical approval under the Centre for Health Economics Research 

and Evaluation (CHERE) program ethics approval. The overall study also has ethical 

approval from the University of Queensland (2012001065), Monash University 

(CF13/312 – 2013000143) and The University of Sydney (14710).  

 Conclusion 2.5
Due to the nature of the evaluation a time-series design with three time-points was 

determined to be the most appropriate study design for this research. In the economic 

evaluation, the efficacy and outcomes were measured using the 900 population. Two 

alternate approaches were presented in calculating the per family cost of the program; 

the first was based on only those families with a child with ID (based on the 900 

population) and the second was based on all those that received the intervention (the 

total wider population). The development of the overall analysis plan was extremely 

challenging, due to the evolving and complex nature of the study design. In considering 

the overall analysis plan, it was important to consider to what data would be appropriate 

to answer each research question and when it would be available. There were a number 

of factors highlighted throughout this chapter and summarised here that were important 

in this decision; 

 The overall evaluation comprised an evaluation of SSTP in three different 

jurisdictions and of three separate populations.  

 Because of the phased nature of the evaluation changes were made to the study 

design as the evaluation progressed. This meant the original analysis plan had to 

be adapted throughout the evaluation. 

 Because of the phased nature of the study design and the 15-month follow-up 

period in Queensland and Victoria (three months plus 12 months) final data 

from all three states would not be available until late 2017. Different data were, 

therefore, available at different points throughout the period of this research and 

the analysis plan had to accommodate different data availability across each 

state. 

 Differences between states (described in Section 2.3.3) meant that consideration 

had to be given to the appropriateness of pooling results across states. Victoria 

and Queensland had no significant differences in terms of implementation, 

population, intervention or outcomes measured and as such these results could 
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be pooled in the cost/outcome analyses. Due to differences in the 

implementation (Standard Support and High Support), population (different age 

inclusion criteria) and intervention (only two levels of SSTP were available in 

NSW), cost/outcome data from NSW would be analysed separately. 

All sub-studies in this thesis utilised the 900 population for reasons discussed 

throughout this chapter. The availability of data relevant to this thesis is summarised in 

Table 2.5. I commenced involvement with the project in June 2013. As such, some 

measures (the time-use diary, discrete choice experiment and documentation of costs 

associated with SSTP implementation and delivery) which were developed during this 

thesis were not available for implementation in Queensland. The discrete choice 

experiment was only implemented at baseline as individual’s valuation of informal care 

was not expected to change after access to SSTP. Given the data availability and 

considerations described above the final data used to answer each research question and 

the rationale is summarised in Table 2.6. Given this research was set within a broader 

research project, Table 2.7 sets out who had primary responsibility for ethics, 

instrument selection, instrument design, data collection, data collection and data 

analysis for each research question addressed within the thesis.  

Table 2.5 Data availability at each time-point in each state 
Data Queensland (July 2013 – July 

2015) 
Victoria (April 2014 – April 
2016) 

NSW (July 2015 – July 2017) 

 Baseline 3 
months 
post 

15 
months 
post 

Baseline 3 
months 
post 

15 
months 
post 

Baseline 3 
months 
post 

15 
months 
post 

Date final 
data available 

July 
2015  
 

Oct 
2015 

Oct 
2016 
 

April 
2016 
 

July 
2016 

July 
2017 
 

July 
2017 

Oct 
2017 

N/A 

Quality of life; 
questionnaire          

Service use; 
questionnaire          

Productivity; 
questionnaire          

Time-use 
diary 
(informal 
care) 

   1 1 1    

Service use 
(MBS and PBS 
linked data)2 

         

Discrete 
choice 
experiment 
(informal care 
valuation) 

         

Abbreviations: MBS; Medicare Benefits Schedule, NSW; New South Wales, PBS; Pharmaceutical Benefits Schedule 
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1; In Victoria, the diary was implemented in February 2015 and therefore only participants recruited after this date 
were eligible to complete the time-use diary. 
2; MBS and PBS consent forms not collected in Queensland. In NSW consent forms were collected however one 
year retrospective data were not available and as such data were not suitable for analysis. 
 
Table 2.6 Research questions and data sources 

Chapter Research question Jurisdiction Time-point Rationale 

3 Caregiver quality of life Qld, Vic and 
NSW Baseline 

Baseline data needed to measure 
determinants of quality of life. 
Queensland, Victoria (interim) and NSW 
(interim) data pooled. 

4 Valuation of informal care  Vic and 
NSW Baseline Victoria (interim) and NSW (interim) 

data pooled. 

5 
Time spent and change in 
time spent on informal 
care 

Vic and 
NSW 

Baseline, 3 
months and 15 

months post 

Follow-up data needed to measure 
change after receiving SSTP. Victoria 
data and NSW data (interim) analysed 
separately.  

6 

Utilisation, costs and 
change in non-Medicare 
medical service use 
(caregiver and child) 

Qld, Vic and 
NSW 

Baseline, 3 
months and 15 

months post 

Follow-up data needed to measure 
change after receiving SSTP. 
Queensland and Victoria (interim) data 
are pooled. Interim NSW data analysed 
separately. 

6 
Caregiver productivity 
losses and change in 
productivity losses 

Qld, Vic and 
NSW 

Baseline, 3 
months and 15 

months post 

Follow-up data needed to measure 
change after receiving SSTP. 
Queensland and Victoria (interim) data 
are pooled. Interim NSW data analysed 
separately. 

6 

Utilisation, costs and 
change in Medicare 
medical service use and 
pharmaceutical use 
(caregiver and child) 

Vic 
Baseline, 3 

months and 15 
months post 

Victoria data (interim) linked with 
Medicare administrative data to 
measure change after receiving SSTP. 

7 Benefits derived from SSTP Qld, Vic and 
NSW 

Baseline, 3 
months and 15 

months post 

Follow-up data needed to measure 
change after receiving SSTP. 
Queensland and Victoria (interim) data 
are pooled. Interim NSW data analysed 
separately. 

7 Costs associated with set-
up and delivery of SSTP 

Vic and 
NSW 

Baseline, 3 
months and 15 

months post 

Follow-up data needed to measure 
utilisation of SSTP. Other data (non-
participant level data) will be collected 
using other sources detailed in Chapter 
6. 

Abbreviations: Qld; Queensland, Vic; Victoria, NSW; New South Wales, SSTP; Stepping Stones Triple P 
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Table 2.7 Primary responsibility for different components of each research question 
Research 
question 

Measure Ethics Instrument 
selection 

Instrument 
design 

Data 
collection 

Data 
cleaning 

Data 
analysis 

Caregiver 
quality of life 

EQ-5D-5L RT SA Off the shelf 
product RT RT/SA SA 

Valuation of 
informal care 

Discrete 
choice 
experiment  

RT SA SA RT SA SA 

Time spent and 
change in time 
spent on 
informal care 

Time-use 
diary and 
time-use 
questionnaire 

RT SA SA RT SA SA 

Utilisation, 
costs and 
change in non-
Medicare 
medical service 
use (caregiver 
and child) 

Service use; 
questionnaire 

RT SA SA RT RT/SA SA 

Caregiver 
productivity 
losses and 
change in 
productivity 
losses 

Productivity; 
questionnaire 

RT SA SA RT RT/SA SA 

Utilisation, 
costs and 
change in 
Medicare 
medical service 
use and 
pharmaceutical 
use (caregiver 
and child) 

MBS and PBS 
linked data 

SA SA Administrative 
data RT SA SA 

Benefits 
derived from 
SSTP 

Outcomes; 
questionnaire RT RT RT RT RT/SA SA 

Costs 
associated with 
set-up and 
delivery of SSTP 

Interviews, 
time-logs and 
diaries RT SA SA SA SA SA 

Abbreviations: MBS; Medicare Benefits Schedule, PBS; Pharmaceutical Benefits Schedule, RT; Research team, SA; 
Sheena Arora 

 

 



51 
 

Chapter 3: Health-related quality of life of caregivers of a child 

with intellectual disability 

Abstract 
Aims: This chapter estimates the impact of childhood intellectual disability (ID) on 

caregivers’ health-related quality of life (HRQoL) across comorbid diagnostic groups. 

The second aim of this study is to determine the risk factors associated with lower 

HRQoL in this population.  

Methods: Caregivers of a child with ID aged between two and 12 years old completed 

an online survey to determine their HRQoL using the EQ-5D-5L measure, their 

dependent child’s level of behavioural and emotional difficulties and answer a series of 

demographic and other questions.  

Results: Of the total sample of 634 participants, 604 participants completed all five 

questions of the EQ-5D-5L. The mean age of subjects was 39.1 years and 91% were 

women. Participants spent on average 66.6 hours per week caring for their child as a 

result of their disability. The mean EQ-5D-5L score of caregivers was 0.80 (95%CI: 

0.79,0.82). While population norms are not yet available for the EQ-5D-5L in Australia, 

a recent study of almost 3000 participants in South Australia, produced mean utility 

scores of 0.92 for the age-equivalent population (McCaffrey, Kaambwa, Currow and 

Ratcliffe, 2016). 

Caregivers of children with autism spectrum disorders (ASDs) reported the lowest 

HRQoL (0.77, 95%CI: 0.74,0.79) of the five included comorbid diagnostic groups. An 

individual’s perception of their level of social support and the dependent child’s degree 

of behavioural and emotional problems were statistically significant predictors of 

caregiver HRQoL. Models exploring the mechanism of this relationship found that in 

caregivers of a child with ID, the presence of ASD is a statistically significant negative 

predictor of caregiver HRQoL.  

Conclusions: This is the first study to produce utility values for caregivers of children 

with ID. The utility values can be used to compare health states and can be used to 

inform comparative cost-effectiveness analyses. The results show that this population 

has a lower HRQoL than the age-equivalent general population. The regression analyses 
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support the broader literature that a child's degree of behavioural and emotional 

problems has a significant effect on caregiver wellbeing. This has important policy 

implications, highlighting the potential for policy interventions that target behavioural 

and emotional problems to improve outcomes for caregivers. By determining the risk 

factors associated with poorer HRQoL, services can be better targeted to provide 

support to those most in need. 
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 Introduction 3.1
This chapter measures the impact of childhood intellectual disability (ID) on caregiver 

health-related quality of life (HRQoL). The health and wellbeing of caregivers is an 

emerging public health issue. For example, research has consistently reported the higher 

prevalence rates of depression and anxiety amongst caregivers of children with ID 

compared to those that do not have disabilities (Quine et al., 1985; Sloper et al., 1991) 

and further, that there is an association between childhood behaviour problems and 

caregiver psychological distress (Emerson, 2003; Gray et al., 2016; Meppelder et al., 

2015; Quine et al., 1985; Sloper et al., 1991; Totsika et al., 2013). Therefore, healthcare 

interventions that may improve outcomes for patients, also have the capacity to improve 

outcomes for caregivers. It is increasingly being recognised that the health benefits 

measured in economic evaluations, especially those that adopt a societal perspective, 

should include not only the health benefits achieved by patients but also any health 

benefits achieved by patients’ family networks (Al-Janabi, Van Exel, Brouwer and 

Coast, 2016).  

Quality of life is a broad concept that is defined by the World Health Organisation as an 

‘individual’s perception of their position in life in the context of the culture and value 

systems in which they live and in relation to their goals, expectations, standards and 

concerns’ (The World Health Organisation (WHO), 1997). HRQoL is a narrower 

concept that reflects a component of overall quality of life relating to an individuals' 

perception of aspects of quality of life that that are related to physical, mental, 

emotional and social functioning (Ware, 1995).  

HRQoL can be measured using health status measures (sometimes referred to as profile 

measures) or preference based measures (or utility measures). Health status measures  

describe a person’s functioning in one or more health domains (Khanna and Tsevat, 

2007) and are measured on an ordinal scale. One of the most widely used examples of a 

health status measure is the 36-Item Short Form Health Survey (SF-36). Preference 

based assessment measures provide a value of a health state and are measured on a 

cardinal scale. This approach can be used to produce a single utility value, usually 

between 0 and 1 reflecting strength of preference for the HRQoL. Multi-attribute utility 

instruments (MAUIs) are used to measure HRQoL and calculate utility scores for each 
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individual health state using population-based weights. Some of the most commonly 

used MAUIs include the EQ-5D, the SF-6D and the Health Utilities Index (HUI). 

Preference based assessments produce a value that can be seen as an index of health and 

can be used to compare health states across different populations and disease states. 

Utility values can also be used to generate quality adjusted life years (QALYs). QALYs 

are a measure of health outcomes, incorporating the quantity and quality of life lived. 

The amount of time lived is multiplied by the health state preference value to calculate 

the QALY. For example, one QALY represents one year lived in perfect health (or with 

a utility value of one). QALYs are the most commonly used measure of health outcome 

in economic evaluations. By using a standardised measure of effectiveness, decision 

makers can compare the relative costs/effects of a variety of interventions.  

There is increasing recognition of measuring the impact of illness/disability on the 

HRQoL of family members and caregivers, and including these effects in economic 

evaluations, especially when a societal perspective is adopted (Al-Janabi et al., 2016). 

Despite this they are included in only a small proportion of economic evaluations 

(Goodrich, Kaambwa and Al-Janabi, 2012; Van Exel, Bobinac, Koopmanschap and 

Brouwer, 2008). While the scope of such effects may be broad and the size of these 

effects may vary, it is important to consider whether these effects are important and 

should be included in economic evaluations (Lavelle, Wittenberg, Lamarand and 

Prosser, 2014). For example, previous research has highlighted that having a child with 

depression is associated with a greater impact on HRQoL than having a parent or 

spouse with depression (Lavelle et al., 2014), lending support to the idea that HRQoL of 

caregivers in this context should be included in economic evaluations. If a healthcare 

intervention has the capacity to improve childhood depression, and therefore caregiver 

HRQoL, the exclusion of such effects from an economic evaluation will underestimate 

the benefits derived from that intervention. 

Intellectual disability and caregiver quality of life 

As discussed in Chapter 1, children with ID frequently present with a variety of 

behavioural and emotional difficulties and it has been estimated that children with ID 

are three to four times more likely to experience mental health problems than typically 

developing children (Linna et al., 1999; Rutter, 1989; Tonge et al., 2003). In Australia, 
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it has been estimated that approximately 41% of children with ID could be classified as 

having severe behavioural and emotional problems or as being psychiatrically 

disordered (Einfeld et al., 1996). The frequent co-morbidity of ID and behavioural and 

emotional problems means that it is imperative that policymakers give consideration to 

the specific challenges faced by these families.  

A wide range of negative effects experienced by family members of a child with ID 

have been documented. The most widely reported of these are psychological distress, 

depression and emotional strain. While a range of factors contribute to lower parental 

wellbeing, the presence of behavioural and emotional problems is often identified as the 

strongest predictor of parental psychological distress (Blacher and McIntyre, 2006a; 

Emerson, 2003; Gray et al., 2011; Quine et al., 1985). Furthermore, evidence suggests 

that a child’s pro-social behaviour is associated with reduced maternal stress, 

independent of behavioural and emotional problems (Beck, Hastings, Daley and 

Stevenson, 2004). 

Quine and Pahl (1985) found that there was a significant association between the degree 

to which a child’s behaviour was disordered and the level of parental stress as measured 

by the Malaise Inventory. They found that even after controlling for other factors such 

as social isolation, family adversity, the severity of disability and aetiology of disability, 

behavioural problems were the most important predictor of parental stress.  

These findings were supported by Emerson (2003) who found that behavioural 

problems in a sample of children with ID and as measured by the Development and 

Wellbeing Assessment were strongly associated with maternal self-assessed 

psychological distress, as measured by the General Health Questionnaire 12.  

Blacher and McIntyre (Blacher and McIntyre, 2006b) interviewed caregivers of young 

adults (aged between 16 and 26) with ID in the United States. They found that 

behaviour problems as measured by the SIB-R General Maladaptive Behaviour scale, 

the Reiss Screen and the Vineland Adaptive Behaviour Standard Score had a significant 

negative impact on caregiver wellbeing. Caregiver wellbeing was measured using four 

indicators; Negative Impact on Feelings about Parenting (a subscale of the Family 

Impact Questionnaire), Positive Impact on Feelings about Parenting (a subscale of the 
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Family Impact Questionnaire), The Centre for Epidemiologic Studies Depression Scale 

(CES-D) and the Philadelphia Geriatric Centre Morale Scale (PGC). 

Finally, Gray et al. (2011) found a significant association between behavioural 

problems measured by the Developmental Behaviour Checklist (DBC) and maternal 

mental health measured by the General Health Questionnaire 28 amongst a sample of 

children with ID. In particular disruptive behaviours of a child were associated with 

maternal depression and child self-absorption and social relating problems were 

associated with maternal anxiety, social dysfunction and depression.  

The aim of this study is twofold. The first aim is to produce utility values for caregivers 

of a child with ID. At present, the ability to calculate QALYs and therefore compare the 

relative costs/effects of interventions in this population is constrained by the lack of 

published utility values for caregivers of children with ID. Kuhlthau et al. (2014) 

produced utility values amongst caregivers of children with ASD of 0.85 using the EQ-

5D and 0.74 using the SF-6D. No comparable published utility values for caregivers of 

children with ID were identified. This study aims to fill this gap. 

The second aim of this study is to determine the risk factors associated with poorer 

HRQoL in this population. By determining the risk factors associated with poorer 

HRQoL, services and prevention strategies can be better targeted to provide support to 

those most in need. It is hypothesised that there is a negative association between 

behavioural and emotional problems and HRQoL of caregivers. This would lend 

support to the idea that if the intervention that is the main focus of this thesis (Stepping 

Stones Triple P) has the capacity to improve behavioural and emotional problems, it 

may also have the capacity to improve the HRQoL of caregivers.  While there are a 

number of studies documenting the relationship between behavioural problems and 

wellbeing of caregivers of a child with an ID, this is, to our knowledge, the first study to 

examine the relationship between child behavioural problems and caregiver HRQoL 

using a preference based measure.   

 Literature review 3.1.1

A literature review was conducted to locate papers that report on the determinants of 

overall quality of life and HRQoL amongst caregivers of a child with ID or 

developmental delay. The results of the literature review were used to guide the 
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inclusion of control variables to be tested in univariate analyses. Variables found to be 

significant predictors of EQ-5D-5L utility score based on a p-value of 0.05 were 

included in the final multivariate regression model.  

A literature search was performed in April 2016 with the Medline, PsycINFO, Centre 

for Reviews and Dissemination and the Cochrane Library databases. In addition, 

reference lists were hand searched. Keywords used for the searches included health-

related quality of life, quality of life, child(ren), intellectual disability, developmental 

disability, parent and caregiver. The full search strategy is detailed in Appendix A. The 

literature search focused only on caregivers of a child with an ID. Disabilities 

commonly comorbid with ID (e.g. ASD) were not specifically included in the literature 

search as these are not necessarily comorbid with ID. 

From the literature, five relevant domain areas were identified which have been shown 

to affect a caregiver's quality of life. A limitation of these findings is that the majority of 

these studies focus only on specific dimensions of quality of life. 

Self-esteem and social support 

A number of studies have found that a higher level of social support is a protective 

factor for caregiver wellbeing amongst caregivers of a child with ID. Meppelder et. al. 

(2015) found that social support network size was a significant moderator of the 

association between child behaviour problems and parenting stress (measured using the 

Parenting Stress Index) amongst parents of a child with ID.  

Werner and Shulman  (2013) examined the association between a range of psychosocial 

factors and subjective wellbeing amongst a sample of caregivers of individuals with ID, 

ASD and physical disabilities. Subjective wellbeing was assessed using the Personal 

Wellbeing Index. They found that the most significant contributors to subjective 

wellbeing were self-esteem and social support, which both positively predicted 

subjective wellbeing. Social support was measured on the basis of six self-report 

questions.   

Tsai and Wang (2009) explored the relationship between social support and quality of 

life amongst a sample of mothers of children with an ID. The Caregiver Strain Index 

was used as the outcome variable. They found that an individuals’ level of social 
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support negatively predicted strain. Social support was included as a composite measure 

that included instrumental support (material, financial and practical support), emotional 

support and informational support (information, guidance and knowledge).  

Time spent as caregiver 

Tsai and Wang (2009) also found that the amount of time spent as a caregiver and the 

child’s dependent degree of daily living activity were predictors of caregiver strain. The 

child’s dependent degree of daily living activity was not included in this survey 

instrument, however, a proxy of this may be the time spent as a caregiver for the 

disabled child. 

Participation in paid work 

Olsson and Hwang (2006) found that mothers of children with ID reported a lower 

wellbeing (as measured by the Becks Depression Inventory or BDI) than fathers. They 

extended this finding by exploring whether differences in wellbeing between mothers 

and fathers of children with ID can be explained by differences in involvement in paid 

work and child care tasks. They found that participation in paid work explained some of 

the difference between mothers and fathers however participation in child care tasks did 

not. In addition, they found that there was a positive relationship between involvement 

in paid work for both mothers and fathers.  

Gender effect/ relationship to child 

The effect of gender on quality of life amongst caregivers of children with an ID 

remains unclear. As previously discussed, the findings from Olsson and Hwang (2006) 

leave open the possibility of a gender difference in caregiver wellbeing, with wellbeing 

being lower for mothers than fathers even when considering the time spent on child care 

tasks. Another study by Olsson and Hwang (2008) supported this finding, showing that 

mothers of children with ID had lower levels of wellbeing than fathers (as measured by 

the BDI). That said, there may be other factors related to the different roles in society 

played by mothers and fathers that may affect their quality of life. Other studies have 

found no gender difference in caregiver quality of life (Dardas and Ahmad, 2014). 

Income 
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In a study of parents with a child with an ID in Taiwan it was found that a higher 

household income predicted a better quality of life as measured by the World Health 

Organisation Quality of Life Assessment – Brief (WHO QOL-BREF) (Lin et al., 2009). 

Olsson and Hwang (2008) found that economic hardship was related to parental 

wellbeing, however income was not.  

 Modelling health-related quality of life 3.1.2

Care must be employed when using standard ordinary least squares (OLS) regression 

methods. OLS regression relies on the assumption that the explanatory variables are 

uncorrelated with the unobserved determinants of the outcome. Where this does not 

hold true, endogeneity arises and model estimates will be biased. Potential sources of 

endogeneity are considered, and a number of modelling approaches are considered in 

extended specification 1, extended specification 2 and extended specification 3 to 

explore these issues.  

3.1.2.1 Endogeneity; omitted variable bias 

Omitted variable bias occurs when there is an association between explanatory variables 

and the error term. This can be illustrated diagrammatically as shown in Figure 3.1.  

 

Figure 3.1 Diagrammatic depiction of the role of confounders  
 

The most intuitive way to overcome omitted variable bias is to measure and include all 

potential sources of variance of the outcome in the regression model (Antonakis, 

Bendahan, Jacquart and Lalive, 2010). Statistically, this will lead to an efficiency loss in 
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the model. Practically, this is often not feasible due to the large amounts of data that 

would need to be collected or the unobserved nature of some variables.  

In this study, observed and measurable potential confounders were considered. Three 

important pathways by which behavioural and emotional problems may affect caregiver 

HRQoL were identified. These were the severity of the disability, comorbid disability 

group and parenting and family practices.  

It was hypothesised that the child's severity of disability may correlate with both the 

caregiver HRQoL and the child's level of behavioural problems. There is limited 

literature on the relationship between severity of disability and HRQoL, and the 

findings are mixed. Quine and Pahl (1985) found that caregivers looking after a child 

with a greater number of impairments had higher levels of malaise. On the other hand, 

Baker et al. (2003) found that parenting stress is related to child behaviour problems 

rather than to levels of cognitive functioning.  

When looking at correlation with behavioural problems, Einfeld and Tonge (1996) 

report similar levels of behavioural problems in children with ID across the mild to 

severe range, however they did find significantly lower levels of behavioural problems 

amongst those children with profound ID. 

Another potential mechanism through which child behavioural problems may be 

associated with caregiver HRQoL is the child’s comorbid diagnostic group. There is a 

widely documented literature examining the prevalence of behavioural problems within 

each diagnostic group, however few studies that compare levels/prevalence of 

behavioural problems across different diagnostic groups (Blacher et al., 2006b). One 

study that did compare the prevalence of behavioural problems across diagnostic groups 

found that patterns of behavioural problems differed by diagnostic group, with the 

highest levels occurring in those with autism and the lowest levels occurring in those 

with Down syndrome (Blacher et al., 2006b). The same study also examined the 

association between diagnostic group and caregiver quality of life. In general, they 

found that the relationship between diagnostic group and maternal wellbeing was 

predominantly accounted for by the level of behavioural problems, but did find that 

some maternal wellbeing was directly explained by having a child with Down syndrome 

(Blacher et al., 2006b). Another study found that diagnostic group (comparing across 
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Down syndrome, cerebral palsy and other conditions) did not have any effect on 

caregiver malaise (Quine et al., 1985).  

It was also hypothesised that parenting and family practices may be correlated with both 

behavioural problems and caregiver HRQoL. One study that examined the predictors of 

conduct difficulty in children with ID found that the prevalence of conduct difficulties 

was associated with greater exposure to angry/harsh parenting and a greater exposure to 

more inconsistent parenting (Emerson, Einfeld and Stancliffe, 2011).  Another study 

found that parenting practices that involved high levels of criticism or emotional over-

involvement were related to increasing severity and intensity of behavioural problems 

(Greenberg, Seltzer, Hong, Orsmond and MacLean, 2006).  

The effect of each these potential confounders is examined in extended specification 1 

of this chapter.  

Where potential confounders are unobserved, longitudinal data can help partially 

control for endogeneity. Longitudinal data occurs when repeated measures of one or 

more variables on one or more people are obtained. By using longitudinal data, 

unobserved time-invariant variables can be controlled for through the use panel data 

models. The use of panel data models as a means of controlling for endogeneity is 

examined in extended specification 2 of this chapter. 

3.1.2.2 Endogeneity; reverse causality and simultaneity 

A second common cause of endogeneity is reverse causality or simultaneity. It is 

possible that HRQoL causes a change in behavioural problems (reverse causality) or 

that HRQoL and behavioural problems simultaneously interact with each other 

(simultaneity). If it is assumed that behavioural problems change as a result of a change 

in caregiver HRQoL, behavioural problems will correlate with the error term, leading to 

endogeneity.  

The widely held assumption is that the relationship between child behaviours and 

parental psychological distress is reciprocal in nature. However, there are only a small 

number of studies that have attempted to test whether the relationship between child 

behavioural problems and parental wellbeing is bidirectional (i.e. whether there is 

simultaneity), and the findings remain inconclusive (Baker et al., 2003; Barker et al., 
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2011; Lecavalier et al., 2006; Totsika et al., 2013). Furthermore, the majority of these 

studies relate specifically to ASDs (Barker et al., 2011; Lecavalier et al., 2006; Totsika 

et al., 2013) rather than ID. Baker et. al (2003) followed a sample of delayed and non-

delayed three year old children for two years and found that child behaviour problems 

predict mother and father stress, and parental stress also predicts subsequent child 

behaviour problems.  Lecavalier et al. (2006) found that amongst children with ASD 

that were followed over a period of 12 months, earlier behaviour problems predicted 

later parental stress and earlier parental stress predicted later behavioural problems. 

Barker et al. (2011) found that earlier behaviour problems amongst a sample of children 

with autism predicted later maternal depression over a 10 year period. On the other 

hand, Totsika et al. (2013) found that maternal wellbeing had a significant effect on 

behaviour problems amongst a sample of children with ASD, but behaviour problems 

had no effect on maternal wellbeing.   

Examination of the causal pathway in this area is limited by the ethical and practical 

challenges associated with performing randomised control trials. When only 

observational data is available one method of overcoming the problems of reverse 

causality and simultaneity is instrumental variable (IV) estimation. In this study the use 

of longitudinal data (extended specification 2) and IV estimation were explored as a 

means of overcoming the problem of reverse causality  

Instrumental variable estimation 

IV estimation is a non-experimental method of inducing exogenous variation in the 

explanatory variable. This can be achieved by selecting an instrument (z) that is; 

1. correlated with the explanatory variable (x) (instrument relevance) and 

2. uncorrelated with the error (u) (instrument exogeneity) 

This can be illustrated as follows: 

u 

z  x  y 

IV analysis has rarely been used in developmental research, largely as a result of 

difficulties in finding reliable and viable instruments (Crosby, Dowsett, Gennetian and 
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Huston, 2010). In this study an additional analysis was conducted using two instruments 

for behavioural problems; bullying behaviour and being a bully-victim. A meta-analysis 

exploring the relationship between bullying behaviours and psychosomatic problems 

found that children aged between seven and 16 years that were bullies or bully-victims 

had a significantly higher risk of psychosomatic problems such as hyperactivity, 

anxiety, depression and anxiety compared to non-involved peers (Gini and Pozzoli, 

2009). Both being a bully and being a bully-victim have been used in previous literature 

as a proxy for behavioural problems (Kuehnle, 2013) 

The use of IV analysis as a means of dealing with endogeneity is examined in extended 

specification 3 of this chapter. 

 Methods 3.2

 Recruitment and data collection 3.2.1

The study recruited a sample of caregivers from the Phase 2, 900 sample (discussed 

further in Chapter 2 of this thesis). Recruitment occurred in three jurisdictions of 

Australia; Queensland, Victoria and New South Wales (NSW). The sample were 

caregivers of a child aged between two and ten years old, with ID (or developmental 

delay if under the age of four). Where recruitment occurred in NSW, the sample were 

caregivers of a child aged between two and 12 years old. Participants were recruited 

through a mass media campaign (newspaper stories, radio advertisements, and an 

internet outreach campaign) and through schools and early intervention services. 

Baseline data obtained from the 900 population (as described in Chapter 2) in 

Queensland, Victoria and New South Wales (NSW) are used in the base case analysis. 

As described in Chapter 2, participants in Queensland and Victoria were asked to 

complete the questionnaire at three time-points; baseline, post-intervention (three 

months after completing the baseline questionnaire) and 15 months post (15 months 

after completing the baseline questionnaire). At the time of analysis not all participants 

had completed the 15 months post questionnaire. A such only limited data are available 

for use in extended specification 2.  

Recruitment for the overall study occurred between July 2013 and July 2017. 

Recruitment occurred in a phased manner, with recruitment in Queensland occurring 
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first, then Victoria and then NSW. At the time of data analysis, not all participants in 

Victoria or NSW had completed the baseline questionnaire. Data was locked on the 2nd 

of April 2016, recording all responses prior to this date.  

Between July 2013 and 2nd April 2016 634 caregivers completed the questionnaire. 

Questionnaires were completed online, but participants were able to complete the 

questionnaire with trained personnel via telephone or could receive a hard-copy by post 

if requested. All participants provided informed consent prior to completing the 

questionnaires. The study was approved by the University of Queensland Human 

Research Ethics Committee (HREC), the Monash University HREC and the University 

of Sydney HREC. Additional ratification was obtained from the University of 

Technology Sydney HREC. Full details of ethics ratifications are presented in Section 

2.4, Chapter 2.  

Respondents were asked to describe their HRQoL, their dependent child’s level of 

behavioural and emotional difficulties and answer a series of demographic and other 

questions. The full range of questions is presented in Appendix J.  

 Base case: measures 3.2.2

3.2.2.1 Caregiver HRQoL 

The dependent variable HRQoL was measured using the Australian algorithm for the 

EQ-5D-5L, as explained below. The EQ-5D-5L is a preference based measure used to 

measure the value of a health state. The EQ-5D-5L has been recently developed to 

improve the sensitivity of the widely used three level EQ-5D-3L (Herdman et al., 

2011). The EQ-5D-3L and EQ-5D-5L are applicable to a wide range of health 

conditions and treatments. They are designed to be simple and quick to complete, with 

respondents usually self-completing. They consist of a descriptive system used to 

capture the individual’s health state and an overall health rating measured using a visual 

analogue scale. This chapter focuses on the descriptive system of the EQ-5D-5L, which 

asks subjects to rate their level of perceived problems on five dimensions; mobility, 

self-care, usual activities, pain/discomfort and anxiety/depression. The five levels of 

problems indicate no problems, slight problems, moderate problems, severe problems or 

extreme (unable) problems.  
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An Australian preference based scoring algorithm was applied to convert the individual 

question scores to a single index value (or QALY weight) (Norman, Cronin and Viney, 

2013). The QALY approach constrains the values for the algorithm to be bounded at 

unity (for full health) and zero (for death) with negative values (states worse than death) 

permissible. Norman et al. (2013) estimated a number of alternative model 

specifications and suggest the use of ‘Model D’ as the most suitable for use to estimate 

utility values. The utility values used in the algorithm, obtained from ‘Model D’, are 

reproduced in Table 3.1. For all questions of the EQ-5D-5L the responses (between one 

and five) were replaced with the corresponding values of the algorithm. The total score 

was calculated using the following equation: 

Equation 3.1 Total score = 1 - (ValueMobility + ValueSelf-care + ValueUsual activities + ValuePain or Discomfort + 
ValueAnxiety or Depression)  
 

The algorithm incorporates an interaction effect such that if one or more of the 

questions had been answered with a ‘5’ (most negative), an extra 0.059 was subtracted 

from the total score such that the equation was: 

Equation 3.2 Total score = 1 - (ValueMobility + ValueSelf-care + ValueUsual activities + ValuePain or Discomfort + 
ValueAnxiety or Depression) – 0.059.        
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Table 3.1 Utility values used in the algorithm for the total EQ-5D-5L score (Norman et al., 2013) 
Domain Response Utility value 

Mobility No problems 0 
 Slight problems 0.072 
 Moderate problems 0.091 
 Severe problems 0.276 
 Unable 0.302 
Personal care No problems 0 

Slight problems 0.072 
Moderate problems 0.079 
Severe problems 0.218 
Unable 0.301 

Usual activities No problems 0 
Slight problems 0.116 
Moderate problems 0.120 
Severe problems 0.283 
Unable 0.283 

Pain/discomfort No pain/discomfort 0 
Slight pain/discomfort 0.079 
Moderate pain/discomfort 0.089 
Severe pain/discomfort 0.259 
Extreme pain/discomfort  0.333 

Anxiety/depression Not anxious/depressed 0 
Slightly anxious/depressed 0.140 
Moderately anxious/depressed 0.246 
Severe anxious/depressed 0.398 
Severely anxious/depressed 0.398 

 

3.2.2.2 Child behavioural and emotional problems 

Child behavioural and emotional problems were measured using the Developmental 

Behaviour Checklist – Primary Carer Version (DBC-P) for children aged four and over 

or the DBC – Under 4 Version (DBC-U4) for children aged under four years. The DBC-

P is a 96-item questionnaire to be completed by the person fulfilling the primary 

caregiver role, and who has known the person for at least six months. The scale has five 

dimensions; disruptive/antisocial, self-absorbed, communication, anxiety and social 

relating. Each of the 96 items are given a rating of 0, 1 or 2 (0 = not true as far as you 

know, 1 = somewhat or sometimes true, 2 = often or very often true) depending on the 

presence of that behavioural problem. The reliability and validity of the DBC-P have 

been well studied (Einfeld and Tonge, 2002).  

The DBC-U4 is designed for children under the age of four years. It is a 90-item 

questionnaire to be completed by the person fulfilling the primary caregiver role, and 

who has known the person for at least six months. The scale has four dimensions; 

disruptive, communication, anxiety and social relating. Each of the 90 items is given a 



67 
 

rating of 0, 1, 2 or 3 (0 = not true as far as you know, 1 = somewhat or sometimes true, 

2 = often true, 3 = extremely true). 

In order to consider the full dataset, it was necessary to combine the two scales of the 

DBC-P and DBC-U4 into one scale. In order to achieve this a standardised 

transformation to the DBC-U4 responses was applied, so that responses of 2 were 

recoded to become 1 and responses of 3 were recoded to become 2. Previous work 

(private communication with John Taffe 11/05/2016) has shown that this form of 

transformation resulted in a similar distribution of responses to the DBC-P. This 

suggests that respondents are thinking of 1 and 2 in DBC-U4 in a similar way to the 

way they think of 1 in the DBC-P.  

Two alternate strategies for combining the two scales were also tested. In the first 

strategy a standardised transformation was applied to the DBC-U4 so that responses of 

3 were recoded to become 2. Second, a linear transformation was applied so that both 

DBC-P and DBC-U4 scales were within a range of 1-100. For the DBC-P scale, the 

following equation was applied; responder score/ total possible score (190) * 100. For 

the DBC-U4 scale, the following equation was applied; responder score/total possible 

score (279) *100. Sensitivity analyses were conducted using the two alternate strategies. 

The results of the sensitivity analyses were consistent with the base case analysis and 

are presented in Appendix B. 

For the DBC-P questionnaire a clinical ‘cut-off’ score has been established. Individuals 

that score above the cut-off score can be considered ‘cases’, indicating that they are a 

‘definite psychiatric case’ or have ‘major behavioural/emotional problems’(Einfeld et 

al., 2002). In a sample where there has been no clinician validation, individuals scoring 

46 or above are defined as cases (Einfeld et al., 2002). Based on this scoring a binary 

variable was constructed where individuals were defined as non-cases or cases. A 

sensitivity analysis was conducted based on the clinical cut-off.  The results of the 

sensitivity analysis were consistent with the base case analysis and are presented in 

Appendix C. No clinical cut-off is available for individuals completing the DBC-U4 and 

as such this analysis is restricted to those completing the DBC-P only.   

Another sensitivity analysis was conducted using an individual’s percentile DBC-P 

score rather than their raw score. Percentile scores were calculated based on published 
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norm-based percentile ranks for children with intellectual disabilities (Einfeld et al., 

2002). The results of the sensitivity analysis were consistent with the base case analysis 

and are presented in Appendix C. Percentile distributions are not available for 

individuals completing the DBC-U4 and as such this analysis is restricted to those 

completing the DBC-P only.   

For all analyses (except the binary clinical cut-off analysis) the DBC score was 

multiplied by a factor of 10 for ease of interpretation of results.  

3.2.2.3 Control variables 

Based on the results of the literature review the following variables were tested using 

univariate analyses: 

 Gender of caregiver (male/female) 

 Whether the respondent was the primary caregiver (yes/no) 

 Participation in paid work (yes/no) 

 Time spent as caregiver (total hours spent caring for dependent child as a 

result of their disability) 

 Social support (caregivers were asked the question ‘how supported do you 

feel in your parenting role by those outside your family’) 

 Equivalised household income. Equivalised household income was 

calculated using the modified Organisation for Economic Cooperation and 

Development (OECD) method. Mean income was calculated using the mid-

point of the income categories, with the highest, open-ended income 

category being assigned a value of $200,000. The equivalence factor was 

calculated according to the modified OECD method, with the primary 

householder assigned an equivalence factor of 1, each subsequent adult 

(aged 15 or over) assigned an equivalence factor of 0.5 and each child aged 

under 15 assigned an equivalence factor of 0.3 

 Economic hardship (caregivers were asked if in the last month, they or any 

members of their household could not pay gas, electricity, telephone bills, 

mortgage or rent payments on time) 
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A number of other control variables were included: 

 Caregiver age 

 Dependent child’s gender 

 Dependent child’s age 

 Caregivers ancestry 

 Caregivers Aboriginal or Torres Strait Island status 

 Caregiver’s level of education 

 Caregiver’s marital status 

 State of residence  

 

The following variables were found to be significant predictors of EQ-5D-5L utility 

score (based on a p-value of 0.05) in the univariate analyses (Table 3.7 to Table 3.9) and 

were included in the final multivariate regression model: 

 Caregiver gender 

 Whether the respondent was the primary caregiver 

 Caregiver’s level of education 

 Participation in any paid work 

 Time spent as caregiver (total hours spent caring for dependent child as a 

result of their disability) 

 Social support (caregivers were asked the question ‘how supported do you 

feel in your parenting role by those outside your family’) 

 Economic hardship (caregivers were asked if in the last month, they or any 

members of their household could not pay gas, electricity, telephone bills, 

mortgage or rent payments on time) 

 Equivalised household income 

 

Although the state of residence/recruitment was not found to be significant in the 

univariate analyses it was included in the final multivariate regression model to control 

for any state by state differences arising from differences in recruitment/study design. 
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 Base case: model specification 3.2.3

The base case specification utilises OLS regression techniques to estimate the 

association between child behavioural problems and caregiver HRQoL. It has been 

suggested that because utility data is non-normal (left-skewed) and bounded at one, that 

when OLS is performed the residuals of the regression may be non-normal, which 

violates an assumption of OLS regression. Therefore, other regression techniques such 

as the Tobit model, censored least absolute deviations model (CLAD), generalised 

linear model and beta model have been suggested. The latter two are not appropriate for 

these data as they are bounded by zero and one, and these data contain negative values. 

In a comparison of the Tobit, CLAD and OLS models the OLS model when coupled 

with robust standard errors yielded coefficients that, although not as precise as they 

could be, were asymptotically unbiased and produced valid confidence intervals 

(Pullenayegum et al., 2010).  

The OLS model can be specified as follows: 

Equation 3.3   Yi = βXi+ δDi + ui 
 

Where i indexes individuals, Y is a measure of HRQoL, in this case, measured by the 

EQ-5D-5L, X is a vector of covariates, D is child behavioural problems, as measured by 

the DBC and u is an error term representing unobserved determinants of HRQoL. 

The first step in building the base case model was to conduct univariate linear 

regression analyses to assess the relationship of potential control variables with 

HRQoL. Potential control variables were identified through a literature review 

(described in Section 3.1.1 of this chapter) that sought to identify variables have an 

effect on the overall quality of life and HRQoL of caregivers of a child with an ID or 

developmental delay. Variables found to be significant predictors of EQ-5D-5L utility 

score based on a p-value of 0.05 were included in the final multivariate regression 

model. 

In order to retain as much data as possible missing variables were coded separately to 

ensure these observations were not excluded from the final analysis. For categorical 

variables a separate ‘missing’ category was created. For continuous variables the 

modified zero order method was used to handle missing variables. Using the modified 
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zero order a new dummy variable was created to indicate whether that observation was 

missing and the missing observation was replaced with zero in the original variable.  

Interaction effects were tested for the following explanatory variables; gender and paid 

work, hardship, social support and behavioural problems. Results are presented in 

Appendix D. None of the interactions were significant, so were not included in the final 

model. 

Several post-estimation tests were conducted in order to verify the final base case 

model. Scatter plots of continuous regressors against the dependent variable were 

conducted to visually inspect for outliers and identify individual observations that may 

be exerting undue influence, so that the model is no longer representative of the overall 

sample.    

Potential correlation between independent variables was tested by examining a 

correlation matrix of the dependent variable and all other independent variables. In 

addition, the variance inflation factor (using the stata command ‘vif') was also 

calculated to assess for multicollinearity issues. Variance inflation factors greater than 

10 were considered to provide evidence of multicollinearity (Chatterjee and Hadi, 

2012). 

A key assumption of linear regression is that of homoscedasticity, where the variance of 

the error terms are constant and do not depend on the value of the predictor value. The 

Breusch-Pagan test (Stata command ‘hettest’) was conducted to test for 

homoscedasticity (Breusch and Pagan, 1979). If errors were found to be heteroskedastic 

the Huber-White-sandwich estimator of the variance was specified (using the Stata 

command ‘vce robust’) (Rogers, 1994). 

A further assumption of simple linear regression is that the errors should be normally 

distributed. A kernel density plot was produced to assess the normality of the residuals. 

Further, the Shapiro Wilk test was also conducted to test whether the errors follow a 

normal distribution (using the stata command ‘swilk’). While normality of the residuals 

is usually considered a critical assumption of least squares linear regression, in samples 

that are sufficiently large the normality assumption has been shown to be unimportant 

and least squares regression has been shown to perform well (Lumley, Diehr, Emerson 

and Chen, 2002). 
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Lastly, model misspecification was tested for, using the link test. Model 

misspecification occurs when relevant variables are excluded from the model or 

irrelevant variables are included in the model. The link test creates two new variables, 

the variable of prediction and the variable of squared prediction. The model is refit 

using these two variables as predicted. The test was conducted in stata using the 

command ‘linktest’ with the requirement that _hatsq should not be significant, i.e. that 

the prediction squared has no explanatory power (StataCorp, 2015).   

Results of the post-estimation tests are reported in Appendix E. 

 Extended specification 1 (confounders): measures  3.2.4

The base case model was extended by including each potential confounder separately. 

The three confounders identified in the literature were severity of disability, comorbid 

disability and parenting and family practices.  

Severity of disability 

Severity of disability was measured using the Vineland Adaptive Behaviour Scale. The 

Vineland Adaptive Behaviour Scale is a measure of adaptive behaviour which consists 

of five domains; communication, daily living skills, socialisation, motor skills and 

maladaptive behaviour. It has 297 items and responses can be rated on the scale 0-2, 

where 0 is never or seldom present, 1 is sometimes present and 2 is always present. Raw 

scores are converted to standardised score equivalents, with a normative mean of 100 

and standard deviation of 15.    

Comorbid diagnostic group 

Caregivers were allowed to select one or more disability types from a selection of 25 

disabilities. An ‘other’ category was also provided with space for free-form text. In 

order to reduce the number of diagnostic groups the nominated disabilities were 

categorised into five groups; language disabilities, genetically acquired disabilities, 

sensory disabilities, physical disabilities and ASDs. These groupings were based on the 

categorisation provided by the Australian Institute of Health and Welfare (Australian 

Institute of Health and Welfare, 2016). In total, 89% of respondents nominated a 

comorbid disability that could be categorised according to the following disability 

types: 
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 Language disabilities; language delay or disorder 

 Genetically acquired disabilities; Down syndrome, Fragile X syndrome, Prader-

Willi syndrome, tuberous sclerosis, Williams Syndrome and 22q11.2 deletion 

syndrome (velocardiofacial syndrome) 

 Sensory disabilities; Deaf or hearing impairment and blind or vision impairment 

 Physical disabilities; acquired brain injury, epilepsy, foetal alcohol spectrum 

disorder, multiple sclerosis, motor neurone disease, muscular dystrophy, spina 

bifida and para/quadri(tetra)/hemiplegia 

 Autism spectrum disorders; autism, autism spectrum disorder, Asperger’s 

syndrome, childhood disintegrative disorder, Rett syndrome and pervasive 

developmental disorder-not otherwise specified 

 

Parenting and family practices 

Parent and family practices were measured using the Parent and Family Adjustment 

Scale (PAFAS). Caregivers responded to the original 40-item PAFAS scale, however 

more recent work has found greater support for the 30-item scale (Sanders, Morawska, 

Haslam, Filus and Fletcher, 2014). The total scores were therefore calculated on the 

basis of the 30 item scale as outlined by Sanders et al. (Sanders et al., 2014). The 30-

item scale consists of 18 items contributing the parenting subscale which measures 

parenting practices and quality of the parent-child relationship. The remaining 12 items 

comprise the family adjustment scale, which measures parental emotional adjustment 

and partner/family support in parenting. Each item is rated on a four point scale from 

not true of me at all (0) to true of me very much (3), with some items reverse scored 

(Sanders et al., 2014). The family adjustment scale was not included as a covariate in 

the model as four of the 12 items measure items directly correlated with the EQ-5D-5L. 

These items asked respondents about their level of stress, worry, happiness, depression 

and overall life satisfaction.  

 Extended specification 1 (confounders): model specification  3.2.5

The base case model was extended to consider the effect of potential confounders 

identified in Section 3.1.2. These were the severity of the disability, comorbid disability 

group and parenting and family practices. For each potential confounder, two separate 
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univariate analyses were conducted, regressing both behavioural problems and HRQoL 

individually on the potential confounder (results not presented here, available upon 

request). Once an association was confirmed between both behavioural problems and 

HRQoL, and the potential confounder, the base case model was extended by including 

each potential confounder separately in order to identify its contribution.  

Equation 3.3 can be modified to produce a specification for the extended model as 

follows: 

Equation 3.4   Yi = βXi+ δDi + αCi + ui 
 

Where C is the potential confounder.  

 Extended specification 2 (panel model): measures  3.2.6

The measures used in extended specification 2 are the same as used in the base case 

model (described in Section 3.2.2). Repeated measures obtained at baseline, three-

months post-intervention and 15-months post-intervention are utilised.  

 Extended specification 2 (panel model): model specification  3.2.7

In extended specification 2, limited time-series data were available and used to extend 

the base case model using panel data methods, utilising both random and fixed effects. 

Random effects models control for unobserved heterogeneity and assume that the 

individual specific effects are uncorrelated with the independent variables. Fixed effects 

models control for unobserved heterogeneity when this heterogeneity is constant over 

time and correlated with independent variables. The Hausman test was used to select the 

most appropriate model. The model specification is as follows:   

Equation 3.5   Yit = βXit+ δDit + vi +eit 
 

Where t indexes time, vi are the fixed effects and eit are the unobserved time-varying 

explanatory variables. Panel models provide a means of dealing with omitted variable 

bias arising from time-invariant variables, however it must be acknowledged that the 

possibility of bias arising from time-variant heterogeneity remains.  
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 Extended specification 3: instrumental variable analysis  3.2.8

Two-stage least squares estimation (2SLS) was used to conduct an IV analysis. In the 

first stage of the estimation, behavioural problems (our endogenous variable) are 

regressed on the instruments selected. This obtains estimates of the amount of variation 

in behavioural problems that are attributable to the selected instruments (bullying or 

being a bully-victim). The coefficients generated in the first stage are used to generate 

predicted values that are used in the second stage to obtain an estimation that only 

retains the variation that is exogenous.  

The use of IV estimation needs to be considered with caution. The precision of IV 

estimates are lower than that of OLS estimates. Further, in the case that instruments are 

only weakly correlated with the endogenous variable or are correlated with the error, 

then the loss of precision is greatly magnified (Cameron and Trivedi, 2005).  

In this analysis the following tests were considered: 

 The endogenous variable was regressed on the instrument to test for an 

association between the two. Both being a bully-victim and someone who 

bullies was associated with behavioural problems, meeting the first requirement 

for an appropriate instrument.  

 Sargan’s and Basmann’s chi square tests can be used to test the whether the 

instrument is associated with the error term (Sargan, 1988). However, these tests 

are not possible if the model is only just identified (StataCorp, 2015). In both 

analyses the model was not overidentified so it was not possible to perform these 

tests. 

 Lastly the Wu-Hausman test of endogeneity (Hausman, 1978) was performed to 

test whether behavioural problems are in fact endogenous. The results of the 

Wu-Hausman test (presented in Appendix F) show that behavioural problems 

are not endogenous.  

 

In both IV models tested it was assumed that the regressor (behavioural problems) was 

endogenous. However, post-estimation testing revealed that it is in fact exogenous. 

Given the loss in efficiency that results in instrumental variable estimation (StataCorp, 

2015) and the exogenous nature of the regressor the OLS estimator represents a more 
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appropriate model. Results of the IV estimation and post-estimation tests are presented 

in Appendix F for reference only. 

 Domain analysis: model specification 3.2.9

Further to the base case analysis, a domain analysis was conducted to identify the 

contribution of independent variables across each of the five domains of the EQ-5D-5L; 

mobility, self-care, usual activities, pain and discomfort, and anxiety and depression. 

For each domain a dichotomous variable was created; individual had no problems in 

that domain or the individual had some problems (slight, moderate, severe or unable) in 

that domain. A logit model was used for each domain analysis to calculate the odds that 

an individual with a certain characteristic has some problems in that domain. For 

example, the analysis was used to calculate the odds that a female caregiver has some 

problems in the anxiety and depression domain. 

The dichotomous variable represented those that had no problems compared to those 

that had any problems (slight, moderate, severe or unable). This categorisation was 

based on the distribution of the observations. A sensitivity analysis (not presented here, 

available upon request) was conducted whereby the dichotomous variable represented 

those individuals who had no problems or slight problems or those individuals who had 

moderate, severe or extreme/ unable problems. The results were consistent with those 

presented in this chapter.  
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 Results 3.3
A total of 634 participants completed the survey. Of these, 511 completed the DBC-P, 

112 completed the DBC-U4 and 11 participants did not complete either the DBC-P or 

DBC-U4. The demographic characteristics of all respondents (n=634) are presented in 

Table 3.2. Table 3.3 outlines other characteristics of those that responded to the survey. 

Table 3.4 outlines the demographic characteristics of the dependent children. Table 3.5 

describes the level of behavioural problems in the dependent children.  

 Sample characteristics    3.3.1

The mean age of subjects was 39.1 years and 91% were women. Participants spent on 

average 66.6 hours per week caring for their child as a result of their disability. The 

mean age of the dependent children was 5.9 and 69% were males. The mean EQ-5D-5L 

score of caregivers was 0.80 (95%CI: 0.79,0.82). Females tended to have a lower score 

than males (0.80 compared with 0.88 respectively). 

 
Table 3.2 Demographic characteristics of caregivers, HRQoL analysis 

Variable  Caregiver characteristics 
(n=634) 

Caregiver mean EQ-5D-5L score 
(95%CI) 

 N (%)  
Age (years)  

   Mean (range) 39.1 (17-70) 
n=594 

0.80 (0.79,0.82) 

Gender   
   Male 53 (8.4) 0.88 (0.83,0.93) 
   Female 575 (90.7) 0.80 (0.78,0.81) 
   Missing 6 (1.0) NA 
Marital status  
   Married/de-facto 512 (80.8) 0.81 (0.79.0.83) 
   Never/Not married 110 (17.4) 0.78 (0.74,0.83) 
   Other 6 (1.0) 0.77 (0.64,0.89) 
   Missing 6 (1.0) NA 
Education  
   No further qualifications since school 67 (10.6) 0.80 (0.74,0.86) 
   Other non-school qualifications 29 (4.6) 0.83 (0.77,0.89) 
   Certificate any level (including trade) 153 (24.1) 0.74 (0.69,0.78) 
   Diploma/graduate certificate 123 (19.4) 0.80 (0.77,0.84) 
   Undergraduate degree 167 (26.3) 0.83 (0.77,0.89) 
   Postgraduate degree 86 (13.6) 0.86 (0.84,0.89) 
   Missing 9 (1.4) NA 
Annual household income equivalised1  
   Mean $42,554.87 

n=494 
0.81 (0.79,0.82) 

Financial support  
   No 34 (5.4) 0.90 (0.86,0.94) 
   Yes 582 (91.8) 0.80 (0.86,0.94) 
   Missing 18 (2.8) NA 
Employment  
   Employed (full-time) 70 (11.0) 0.86 (0.82,0.90) 
   Employed (part-time) 120 (18.9) 0.82 (0.79, 0.85) 
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Variable  Caregiver characteristics 
(n=634) 

Caregiver mean EQ-5D-5L score 
(95%CI) 

 N (%)  
   Employed (casual) 70 (11.0) 0.85 (0.81,0.88) 
   Employed (on maternity leave) 9 (1.4) 0.82 (0.71,0.93) 
   Not employed (full-time student) 13 (2.1) 0.77 (0.64,0.90) 
   Not employed (seeking work) 63 (9.9) 0.80 (0.74,0.86) 
   Not employed (not seeking work) 281 (44.3) 0.77 (0.74,0.80) 
   Missing 8 (1.3) NA 
In paid work  
   No 357 (56.3) 0.78 (0.75,0.80) 
   Yes 269 (42.4) 0.84 (0.82,0.86) 
   Missing 8 (1.3) NA 
Country of birth  
   Australia 433 (68.3) 0.79 (0.77,0.81) 
   United Kingdom 29 (4.6) 0.83 (0.76,0.89) 
   India 21 (3.3) 0.82 (0.77,0.88) 
   New Zealand 20 (3.2) 0.86 (0.71,1.00) 
   China 11 (1.7) 0.80 (0.69,0.92) 
   Other 108 (17.0) 0.82 (0.79,0.86) 
   Missing 12 (1.9) NA 
Australian born    
   No 189 (29.8) 0.83 (0.80,0.85) 
   Yes 433 (68.3) 0.79 (0.77,0.81) 
   Missing 12 (1.9) NA 
Aboriginal or Torres Strait Islander   
   No 607 (95.7) 0.80 (0.89,0.82) 
   Aboriginal origin 16 (2.5) 0.80 (0.70,0.89) 
   Torres Strait Islander origin 0 (0.0) NA 
   Missing 11 (1.7) NA 
State of residence  
  Queensland 108 (17.0) 0.81 (0.77,0.84) 
  Victoria 255 (40.2) 0.80 (0.77,0.82) 
  New South Wales 271 (42.7) 0.81 (0.78,0.84) 
  Missing 0 (0.0) NA 
Abbreviations: HRQoL; health-related quality of life 
1 Equivalised annual household income calculated using the modified OECD method 
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Table 3.3 Other characteristics of caregivers, HRQoL analysis 

Variable  
Caregiver characteristics 
(n=634) 
N (%) 

Caregiver mean 
EQ-5D-5L score 
(95%CI) 

Hours spent caring for child as a result of disability (weekly)  
   Mean (range) 66.6 (1-164) 

n=515 
0.81 (0.79,0.83) 

Parent adjustment (PAFAS subscale score)  
   Mean (range) 14.20 (1-36) 

n=621 
0.80 (0.79,0.82) 

Family adjustment (PAFAS subscale score)  
   Mean (range) 17.1 (0-31) 

n=620 
0.80 (0.79,0.82) 

Social support   
   Supported very often 87 (13.7) 0.85 (0.81,0.89) 
   Supported often 156 (24.6) 0.84 (0.81,0.87) 
   Supported sometimes 195 (30.8) 0.80 (0.78,0.83) 
   Supported rarely 125 (19.7) 0.76 (0.72,0.80) 
   Supported not at all 57 (9.0) 0.72 (0.66,0.78) 
   Missing 14 (2.2) NA 
Primary caregiver  
   No 36 (5.7) 0.87 (0.82,0.92) 
   Yes 595 (93.9) 0.80 (0.78,0.82) 
   Missing 3 (0.5) NA 
Could not pay bills, rent or mortgage on time in the past month  
   No 465 (73.3) 0.82 (0.80,0.84) 
   Yes 152 (24.0) 0.76 (0.73,0.80) 
   Missing 17 (2.7) NA 
Abbreviations: HRQoL; health-related quality of life, PAFAS; Parent and Family Adjustment Scale 
 
Table 3.4 Demographic characteristics of dependent child, HRQoL analysis 

Variable  Child characteristics 
(n=634) 

Caregiver mean 
EQ-5D-5L score 
(95%CI) 

 N (%)  
Age (years)  
   Mean (range) 5.9 (2-12) 

n=629 
0.80 (0.79,0.82) 

Gender   
   Male 434 (68.5) 0.80 (0.78,0.82) 
   Female 193 (30.4) 0.82 (0.79,0.84) 
   Missing 7 (1.1) NA 
Diagnostic group   
   Language  149 (23.5) 0.79 (0.76,0.83) 
   Genetic 163 (25.7) 0.81 (0.78,0.85) 
   Sensory 70 (11.0) 0.78 (0.74,0.83) 
   Physical 108 (17.0) 0.78 (0.74,0.82) 
   Autism spectrum disorders 338 (53.3) 0.77 (0.74,0.79) 
Severity of maladaptive functioning (Vineland score)  
   Mean (range) 65.6 (26-129) 

n=403 
0.81 (0.78,0.83) 

Abbreviations: HRQoL; health-related quality of life 
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Table 3.5 Behavioural problems in dependent child, HRQoL analysis 

Variable  
Child characteristics 
(n=634) 
N (%) 

Caregiver mean 
EQ-5D-5L score 
(95%CI) 

Behavioural problems (DBC-P score)  
   Mean (range) 61.9 (5-167) 

n=511 
0.80 (0.79,0.82) 

Behavioural problems (DBC-U4 score)  
   Mean (range) 79.2 (7-190) 

n=112 
0.81 (0.77,0.84) 

Behavioural problems (DBC-P and DBC-U4 standardised score)  
   
   Mean (range) 60.8 (5-167) 

n=623 
0.80 (0.79,0.82) 

Abbreviations: DBC-P; Developmental Behaviour Checklist – Primary Carer, DBC-U4; Developmental Behaviour 
Checklist Under 4, HRQoL; health-related quality of life 
 

 HRQoL 3.3.2

Of the total sample of 634 participants, 604 participants completed all five questions of 

the EQ-5D-5L. Four respondents had a negative score, indicating a state with a value 

worse than death. A total of 165 participants had an EQ-5D-5L score of one, indicating 

they had no problems across all five domains. The percentage of respondents reporting 

each rating category across all five domains are shown in Table 3.6. The mean EQ-5D-

5L score was compared across five comorbid diagnostic groups as shown in Figure 3.2. 

Caregivers of children with genetically acquired disabilities (including Down syndrome, 

Fragile X syndrome, Prader-Willi syndrome, tuberous sclerosis, Williams Syndrome 

and 22q11.2 deletion syndrome) reported the highest HRQoL (0.81, 95%CI: 0.78,0.85) 

of the five groups. Caregivers of children with ASDs (autism, autism spectrum disorder, 

Asperger’s syndrome, childhood disintegrative disorder, Rett syndrome and pervasive 

developmental disorder-not otherwise specified) reported the lowest HRQoL (0.77, 

95%CI: 0.74,0.79) of the five groups. Caregivers of children with a language disability 

reported a mean utility score of 0.79 (95%CI: 0.76,0.83) and caregivers of children with 

a sensory disability reported a mean utility score of 0.78 (95%CI: 0.73,0.83). Caregivers 

of children with a physical disability also reported a mean utility score of 0.78 (95%CI: 

0.74,0.82). 
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Table 3.6 Percentage of respondents in each EQ-5D-5L category, across all domains 
All caregivers (n=604) 

 Mobility Self-care Usual 
activities 

Pain/ 
discomfort 

Anxiety/ 
depression 

No problems 86.1 96.7 77.1 50.3 45.7 
Slight problems 8.9 2.7 15.2 32.6 35.6 
Moderate problems  3.5 0.3 7.0 13.3 14.4 
Severe problems 1.2 0.2 0.5 2.8 2.7 
Unable/extreme problems 0.3 0.2 0.2 1.0 1.7 
 

 
Figure 3.2 EQ-5D-5L score of caregivers by dependent child’s comorbid diagnostic group 
 

 Univariate analyses 3.3.3

Results of the univariate analyses are shown in Table 3.7 to Table 3.9. 
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Table 3.7 Results of univariate analyses; demographic characteristics of caregivers, HRQoL analysis 
Variable  All caregivers (n=604) 
  Coefficient P-Value 
Age (years)  0.002 0.176 
 Constant 0.738 <0.001*** 
Gender     
   Male  - - 
   Female  -0.085 0.004** 
    Constant 0.881 <0.001*** 
Marital status   0.507 
   Married/de-facto  - - 
   Never/Not married  -0.025 0.277 
   Other  -0.040 0.638 
    Constant 0.808 <0.001*** 
Education   <0.001*** 
No further qualifications since school  - - 
   Other non-school qualifications  0.032 0.479 
   Certificate any level (including trade)  -0.063 0.036* 
   Diploma/graduate certificate  0.003 0.925 
   Undergraduate degree  0.033 0.274 
   Postgraduate degree  0.064 0.058 

Constant 0.799 <0.001*** 
Equivalised annual household income1   0.014 <0.001*** 
 Constant 0.745 <0.001*** 
In paid work    
   No  - - 
   Yes  0.064 <0.001*** 
    Constant 0.776 <0.001*** 
Country of birth   0.535 
   Australia  - - 
   United Kingdom  0.034 0.398 
   India  0.031 0.497 
   New Zealand  0.063 0.182 
   China  0.011 0.860 
   Other  0.032 0.155 
    Constant 0.793 <0.001*** 
Australian born     
   No  - - 
   Yes  -0.035 0.059 
    Constant 0.827 <0.001*** 
Aboriginal or Torres Strait Islander    0.903 
   No  - - 
   Aboriginal origin  -0.006 0.903 
   Torres Strait Islander origin  - - 

Constant 0.804 <0.001*** 
State of residence    
   Queensland  - - 
   Victoria  -0.011 0.657 
   New South Wales  0.004 0.875 

Constant 0.804 <0.001*** 
Abbreviations: HRQoL; health-related quality of life 
Notes: n=604, 30 participants did not complete the EQ-5D-5L  
1 Equivalised annual household income calculated using the modified OECD method. Scaled by a factor of 10,000 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table 3.8 Results of univariate analyses; other characteristics of caregivers, HRQoL analysis 
Variable   All caregivers (n=604) 

 Coefficient P-Value 
Hours spent caring for child as a result of disability (weekly)  -0.001 0.009** 
 Constant 0.850 <0.001*** 
Social support     
   Supported very often  - - 
   Supported often  -0.007 0.796 
   Supported sometimes  -0.048 0.072* 
   Supported rarely  -0.095 0.001** 
   Supported not at all  -0.133 <0.001*** 
 Constant 0.851 <0.001*** 
Primary caregiver    
   No  - - 
   Yes  -0.075 0.043* 
 Constant 0.874 <0.001*** 
Could not pay bills, rent or mortgage on time in the past month   
   No  - - 
   Yes  -0.055 0.005** 
    Constant 0.818 <0.001*** 
Abbreviations: HRQoL; health-related quality of life 
Notes: n=604, 30 participants did not complete the EQ-5D-5L  
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 3.9 Results of univariate analyses; demographic characteristics of dependent child, HRQoL 
analysis 
Variable   All caregivers (n=604)  
  Coefficient P-Value 
Age (years)  -0.001 0.719 
 Constant 0.811 <0.001*** 
Gender     
   Male  - - 
   Female  0.019 0.289 
    Constant 0.797 <0.001*** 
Behavioural problems (DBC-P score) 1  -0.022 (n=492) <0.001*** 

Constant 0.936 <0.001*** 
Behavioural problems (DBC-U4 score) 1  -0.013 (n=107) 0.001** 
      Constant 0.907 <0.001*** 
Behavioural problems (DBC-P and DBC-U4 standardised score) 1  -0.021 (n=599) <0.001*** 
      Constant 0.932 <0.001*** 
Abbreviations: DBC-P; Developmental Behaviour Checklist – Primary Carer, DBC-U4; Developmental Behaviour 
Checklist – Under 4, HRQoL; Health-related quality of life 
Notes: n=604, 30 participants did not complete the EQ-5D-5L  
1Behavioural problems scaled by a factor of 10 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 

 Base case: multivariate analyses 3.3.4

Results of the multivariate analysis are shown in Table 3.10. At a significance level of 

0.05, participants that felt that they were rarely or not at all supported in their parenting 

role by those outside their family had a lower HRQoL than those who felt they were 

supported very often. Equivalised household income positively predicted HRQoL. 

Lastly, caring for a child with a higher level of behavioural problems negatively 

predicted HRQoL. State of residence and the level of social support were tested for joint 
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significance using a likelihood-ratio test. State of residence was not jointly significant 

(p=0.726). The level of social support was jointly significant (p=0.006). 
Table 3.10 HRQoL - results of base case multivariate analysis 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
     Male - - 
     Female -0.052 0.093 
     Missing (n=6) -0.121 0.087 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  -0.001 0.994 
   Certificate any level (including trade)  -0.054 0.113 
   Diploma/graduate certificate  -0.006 0.848 
   Undergraduate degree  -0.005 0.860 
   Postgraduate degree  0.014 0.654 
   Missing (n=3) -0.111 0.021* 
In paid work   
   No - - 
   Yes 0.025 0.115 
   Missing (n=2) 0.297 <0.001*** 
State of residence  0.726 
   Queensland - - 
   Victoria -0.009 0.644 
   New South Wales 0.004 0.832 
Hours spent caring for child as a result of disability (weekly) -0.000 0.933 
   Missing (n=100) -0.028 0.425 
Social support   0.0061** 
   Supported very often - - 
   Supported often -0.007 0.795 
   Supported sometimes -0.031 0.229 
   Supported rarely -0.078 0.010* 
   Supported not at all -0.094 0.018* 
   Missing (n=3) 0.051 0.435 
Primary caregiver   
   No - - 
   Yes -0.011 0.745 
   Missing (n=1) -0.210 0.124 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.004 0.844 
   Missing (n=7) -0.089 0.146 
Equivalised annual household income 2 0.005  0.024*  
   Missing (n=140) 0.026 0.339 
Behavioural problems3 -0.014  <0.001*** 
   Missing (n=5) -0.074 0.303 
Constant    0.968  <0.001*** 
R-squared 0.156 
Abbreviations: HRQoL; health-related quality of life 
Notes: n=604, 30 participants did not complete the EQ-5D-5L  
1Social support was jointly significant (likelihood-ratio test had a p-value of 0.006) 
2Equivalised annual household income scaled by a factor of 10,000 
3Behavioural problems scaled by a factor of 10 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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 Extended specification 1 (omitted variable bias): multivariate analysis 3.3.5

Three potential confounders were identified (severity of disability, comorbid disability 

and parenting and family practices) and the base case model was extended to include 

each of these confounders separately. The results are presented in Table 3.11. Results of 

the Vineland Adaptive Behaviour Scale were not available for Queensland. There was 

also a significant amount of missing data from Victoria and NSW. As a result, the 

sample size for the severity model is reduced to 387. In all three models caring for a 

child with a higher level of behavioural problems negatively predicted HRQoL, 

consistent with the results of the base case model. The size of the coefficient on 

behavioural problems in all three models reduced slightly compared to the base case 

model, indicating there is some, albeit small, correlation between the potential 

confounder and behavioural problems. In Extended Model 1 (severity of disability), 

females were more likely than males to have a lower HRQoL. In this model the level of 

social support (outside the family), did not predict HRQoL. The severity of disability 

did not predict HRQoL at a 0.05 significance level. Consistent with the base case, in 

Extended Models 2 and 3 (diagnostic group and parent functioning), those who felt they 

were supported rarely or not at all were more likely than those who were supported very 

often to have a lower HRQoL.  The results of Extended Model 2 showed that 

participants caring for a child with an ASD had a lower HRQoL. In Model 3, parent 

functioning did not significantly predict HRQoL. 
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Table 3.11 HRQoL -  results of multivariate analyses; extended specification (potential confounders) 

Variable Extended Model 1 (severity 
of disability) (n=387) 

Extended Model 2 (comorbid 
disability group) (n=604) 

Extended Model 3 (parent 
functioning) (n=604) 

 Coefficient P-Value Coefficient P-Value Coefficient P-Value 
Gender        
     Male - - - - - - 
     Female -0.094 0.001** -0.046 0.139 -0.053 0.083 
     Missing  -0.075 (n=1)  0.163 -0.141 (n=6) 0.064 -0.124 (n=6) 0.095 
Education       
   No further qualifications since school  - - - - - - 
   Other non-school qualifications  0.022 0.726 0.007 0.868 0.002 0.956 
   Certificate any level (including trade)  -0.010 0.860 -0.053 0.125 -0.054 0.115 
   Diploma/graduate certificate  0.020 0.710 -0.008 0.816 -0.006 0.855 
   Undergraduate degree  0.031 0.558 -0.004 0.910 -0.003 0.922 
   Postgraduate degree  0.064 0.197 0.012 0.678 0.013 0.672 
   Missing  -0.101 (n=2) 0.190 -0.115 (n=3) 0.017* -0.100 (n=3) 0.038* 
In paid work       
   No - - - - - - 
   Yes 0.018 0.390 0.024 0.122 0.065 0.093 
   Missing  0.300 (n=1) <0.001*** 0.289 (n=2) <0.001*** 0.286 (n=2) <0.001*** 
State of residence       
   Queensland NA2 NA2 - - - - 
   Victoria - - -0.017 0.413 -0.005 0.804 
   New South Wales 0.015 0.487 -0.004 0.851 0.007 0.740 
Hours spent caring for child as a result of disability (weekly) 0.000 0.395 0.000 0.838 -0.000 0.884 
   Missing  0.007 (n=65) 0.878 -0.026 

(n=100) 0.456 -0.041 (n=100) 0.254 

Social support1        
   Supported very often - - - - - - 
   Supported often -0.003 0.927 -0.009 0.735 -0.008 0.786 
   Supported sometimes -0.029 0.371 -0.031 0.231 -0.029 0.263 
   Supported rarely -0.068 0.088 -0.076 0.012* -0.075 0.015* 
   Supported not at all -0.077 0.086 -0.092 0.019* -0.088 0.030* 
   Missing  0.040 (n=2) 0.557 0.035 (n=3) 0.649 0.053 (n=3) 0.439 
Primary caregiver       
   No - - - - - - 
   Yes 0.005 0.897 -0.013 0.699 -0.011 0.736 
   Missing  - - -0.183 (n=1) 0.215 -0.342 (n=1) 0.029* 
Could not pay bills, rent or mortgage on time in the past month      
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Variable Extended Model 1 (severity 
of disability) (n=387) 

Extended Model 2 (comorbid 
disability group) (n=604) 

Extended Model 3 (parent 
functioning) (n=604) 

   No - - - - - - 
   Yes -0.008 0.805 -0.004 0.868 0.007 0.751 
   Missing  -0.005 (n=3) 0.939 -0.093 (n=7) 0.168 -0.089 (n=7) 0.117 
Equivalised annual household income 3 0.005 0.081 0.005 0.030* 0.005 0.026* 
   Missing  0.020 (n=78) 0.558 0.023 

(n=140) 
0.392 0.028 (n=140) 0.315 

Severity of disability (higher scores indicated poorer levels of adaptive functioning) 0.001 0.297 - - - - 
Diagnostic group      
   Language  - - -0.005 0.811 - - 
   Genetic - - -0.031 0.106 - - 
   Sensory - - -0.026 0.276 - - 
   Physical - - -0.022 0.331 - - 
   Autism spectrum disorders - - -0.041 0.022* - - 
Parent functioning (higher scores indicate higher dysfunction) - - - - -0.003 0.067 
Behavioural problems4 -0.013 0.003** -0.012 <0.001*** -0.013 <0.001*** 
   Missing 0.043 (n=2) 0.634 -0.069 (n=5) 0.339 -0.073 (n=5) 0.354 
Constant    0.858 <0.001*** 0.997 <0.001*** 1.002 <0.001*** 
R-squared 0.142 0.167 0.162 
Abbreviations: HRQoL; health-related quality of life 
Notes: n=604, 30 participants did not complete the EQ-5D-5L  
1Model 2: Social support was jointly significant (likelihood-ratio test had a p-value of 0.011) 
1Model 3: Social support was jointly significant (likelihood-ratio test had a p vale of 0.012) 
2No severity data was available in Queensland 
3Equivalised annual household income has been scaled by a factor of 10,000 
4Behavioural problems have been scaled by a factor of 10 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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 Extended specification 2 (panel model) 3.3.6

Results of the random effects model are shown in Table 3.12. As 15-month data were 

not available in NSW and at the time of analysis data collection was not yet complete in 

Victoria, the sample size for the panel model is reduced to 267. Consistent with the base 

case model, equivalised household income positively predicted HRQoL and caring for a 

child with a higher level of behavioural problems negatively predicted HRQoL.   
 
Table 3.12 HRQoL - results of the random effects model for extended specification 2 

Variable All caregivers (n=267) 
Coefficient P-Value 

Gender    
     Male - - 
     Female -0.043 0.243 
Education   
No further qualifications since school  - - 
   Other non-school qualifications  0.019 0.572 
   Certificate any level (including trade)  -0.024 0.369 
   Diploma/graduate certificate  -0.027 0.350 
   Undergraduate degree  -0.043 0.130 
   Postgraduate degree  -0.018 0.572 
   Missing (n=3) -0.331 0.015* 
In paid work   
   No - - 
   Yes 0.029 0.080 
State of residence   
   Queensland - - 
   Victoria 0.009 0.641 
Hours spent caring for child as a result of disability (weekly) -0.000 0.744 
   Missing  0.046 0.087 
Social support    
   Supported very often - - 
   Supported often 0.021 0.322 
   Supported sometimes 0.021 0.360 
   Supported rarely -0.008 0.759 
   Supported not at all 0.002 0.950 
Primary caregiver   
   No - - 
   Yes -0.035 0.392 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.008 0.002** 
   Missing (n=7) 0.018 0.691 
Equivalised annual household income 1 -0.010  0.018* 
Behavioural problems2 -0.016  <0.001*** 
Constant    0.937  <0.001*** 
Abbreviations: HRQoL; health-related quality of life 
1Equivalised annual household income scaled by a factor of 10,000 
2Behavioural problems scaled by a factor of 10 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 

 Domain analysis: multivariate analysis 3.3.7

The results of the domain analyses for mobility, usual activities, pain and discomfort, 

anxiety and depression are presented in Table 3.13. A domain analysis for self-care was 
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not possible due to the small sample reporting any problems (n=20).  Females were 3.2 

times more likely than males to have some problems in the anxiety and depression 

domain. Those that felt that they were rarely supported in their parenting role by those 

outside their family were more likely than those who were supported often to have some 

problems across the usual activities, pain and discomfort and anxiety and depression 

domains. Those that felt they were not at all supported in their parenting role outside 

their family were more likely than those who were supported often to have some 

problems in the pain and discomfort and anxiety and depression domains. An increase 

in behavioural problems increased the odds of having some problems across all four of 

the domains (mobility, usual activities, pain and discomfort and anxiety and 

depression). Because the DBC score has been scaled by a factor of 10, a 10-point 

increase in DBC score increases the odds of having some anxiety and depression 

problems by 11%. Therefore, a one-point increase in DBC score increases the odds of 

having some anxiety and depression problems by 1.011 or 1.1%. 
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Table 3.13 HRQoL - results of multivariate domain analyses 

Variable 
Mobility 
No problems (n=520) 
Slight-unable (n=84) 

Usual activities 
No problems (n=466) 
Slight-unable (n=138) 

Pain and discomfort 
No problems (n=304) 
Slight-unable (n=300) 

Anxiety and depression 
No problems (n=276) 
Slight-unable (n=328) 

 Odds ratio P-Value Odds ratio P-Value Odds ratio P-Value Odds ratio P-Value 
Gender          
     Male - - - - - - - - 
     Female 1.471 0.507 1.320 0.575 1.426 0.339 3.202 0.002** 
     Missing (n=6) - - 2.852  0.512 2.697 0.426 - - 
Education         
No further qualifications since school  - - - - - - - - 
   Other non-school qualifications  1.074 0.918 0.773 0.681 1.229 0.670 1.488 0.395 
   Certificate any level (including trade)  1.665 0.220 1.266 0.681 1.237 0.492 1.522 0.176 
   Diploma/graduate certificate  1.175 0.719 0.779 0.500 0.880 0.697 1.292 0.424 
   Undergraduate degree  1.007 0.987 0.925 0.835 0.715 0.281 1.912 0.036* 
   Postgraduate degree 0.347 0.131 0.519 0.174 0.731 0.384 1.697 0.149 
In paid work         
   No - - - - - - - - 
   Yes 0.843 0.542 0.743 0.203 0.846 0.387 1.013 0.947 
State of residence         
   Queensland - - - - - - - - 
   Victoria 1.337 0.436 0.775 0.370 1.163 0.532 1.076 0.764 
   New South Wales 1.010 0.980 0.748 0.318 0.930 0.767 0.799 0.360 
Hours spent caring for child as a result of disability (weekly) 1.002 0.515 1.003 0.282 0.995 0.092 1.002 0.389 
Missing (n=100) 1.505  0.354 0.943 0.885 0.575 0.080 1.026 0.936 
Social support         
   Supported very often - - - - - - - - 
   Supported often 0.749 0.592 0.627 0.230 1.295 0.373 1.226 0.484 
   Supported sometimes 1.597 0.329 1.173 0.642 1.605 0.097 1.445 0.193 
   Supported rarely 2.541 0.052 2.071 0.036* 2.000 0.026* 1.814 0.049* 
   Supported not at all 1.684 0.372 1.138 0.776 2.179 0.046* 3.138 0.004** 
Primary caregiver         
   No - - - - - - - - 
   Yes 0.570 0.412 0.930 0.903 1.733 0.226 0.756 0.531 
Could not pay bills, rent or mortgage on time in the past month         
   No - - - - - - - - 
   Yes 0.908 0.738 1.194 0.458 0.705 0.106 1.067 0.767 
   Missing (n=7) 2.269  0.406 1.301  0.776 - - 4.981 0.232 
Equivalised annual household income 1 0.874 0.028* 0.962 0.365 0.953 0.208 0.976 0.494 
   Missing (n=140) 0.568  0.162 1.104 0.748 0.471 0.008** 1.004 0.989 
Behavioural problems2 1.046 0.307 1.102 0.009** 1.107 0.003** 1.114 0.002** 
   Missing (n=5) - - 1.389 0.70 1.861 0.604 3.792 0.238 
Constant    0.113 0.024* 0.152 0.013* 0.349 0.109 0.124 0.002** 
R-squared 0.090 0.086 0.064 0.067 
Prob>chi2 0.004** 0.003** 0.001** 0.001** 
1Equivalised annual household income has been scaled by a factor of 10,000 
2Behavioural problems have been scaled by a factor of 10 
***, **, * = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 



 

91 
 

 Discussion 3.4
Many families caring for a child with ID face a wide range of challenges, including 

financial pressures, increased time demands and emotional stresses. The caregivers in 

this study clearly faced a number of such stresses. The proportion that reported that they 

were unable to pay gas, electricity or telephone bills on time (24%), was greater than 

families of a representative sample of Australian children that did not have any 

disability (16.9%) (Australian Institute of Family Studies, 2012). Caregivers spent on 

average 67 hours per week (9.6 hours per day) caring for their child as a result of the 

child’s disability and 56% were not in any paid employment.  

This study examined the HRQoL amongst a large sample of caregivers of a child with 

ID. This is the first study to provide a health utility for caregivers of a child with ID, 

with participants reporting an average utility of 0.80. While population norms are not 

yet available for the EQ-5D-5L in Australia, a recent study of almost 3000 participants 

in South Australia, produced mean utility scores of 0.91 amongst all adults (McCaffrey 

et al., 2016). This is similar to population norms derived in Italy (0.92) (Scalone, 

Cortesi, Ciampichini, Cesana and Mantovani, 2015), Germany (0.92) (Hinz, Kohlmann, 

Stöbel-Richter, Zenger and Brähler, 2014) and Poland (0.89) (Golicki and Niewada, 

2017). While the South Australian study did not produce utility values for caregivers of 

children; they produced a mean utility score of 0.95 for 25-34 year olds, of 0.92 for 35-

44 year olds and 0.89 for 45-54 year olds (McCaffrey et al., 2016). 

A higher percentage of participants in our sample reported experiencing slight, 

moderate, severe or extreme problems on the anxiety and depression domain than 

reported by the South Australian normative study (54% in our study compared with 

19% of 25-34 year olds, 26% of 35-44 year olds and 30% of 45-54 year olds in the 

South Australian study). A utility score, lower than population norms, and a greater 

degree of problems relating to anxiety and depression is consistent with previous 

research that documents lower levels of wellbeing amongst caregivers of children with 

ID compared to caregivers of children that do not have disabilities (Quine et al., 1985; 

Sloper et al., 1991). 

A higher percentage of participants in our sample also reported experiencing slight, 

moderate, severe or extreme problems on the pain/discomfort domain than reported by 
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the South Australian normative study (50% in our study compared with 29% of 25-34 

year olds, 37% of 35-44 year olds and 53% of 45-54 year olds in the South Australian 

study). This is consistent with previous findings that caregivers experience poorer 

physical health and greater levels of pain than non-caregivers (Darragh et al., 2015; 

Vitaliano, Zhang and Scanlan, 2003). Poorer physical health and greater pain and 

discomfort may be caused by the physical demands of caregiving, poorer health-seeking 

behaviours or risky health habits (for example, sleep patterns, diet and exercise).  

The success of policies targeted at improving outcomes for caregivers of a child with ID 

hinges on their ability to target those specific factors which influence HRQoL. In this 

study a two-step approach was used in order to identify those factors which directly 

influence HRQoL and those factors which affect HRQoL both directly and indirectly. 

In the first step it was found that after controlling for a wide range of demographic and 

social characteristics HRQoL was associated with the level of child behavioural 

problems, caregiver external social support and equivalised household income. The 

finding that household income is positively associated with improved HRQoL is 

consistent with the broader HRQoL literature (Kind, Dolan, Gudex and Williams, 1998; 

McCaffrey et al., 2016). 

A higher level of behavioural problems was negatively associated with HRQoL. The 

findings indicated that for every additional 10 points in the DBC transformed score you 

could expect HRQoL to decrease by 0.014 points.  Behavioural problems also 

significantly predicted both the physical and mental health of the caregiver. A 10-point 

increase in the DBC score increased the odds of having at least some problems with 

performing usual activities by 11%, of at least some problems with pain and discomfort 

by 11% and at least some problems with anxiety and depression by 11%. This finding is 

of obvious benefit to policy makers, lending support to the idea that interventions 

targeted at improving behavioural problems may also improve caregiver outcomes. 

Skills training programs and family education services are two such interventions which 

may improve outcomes in both children and caregivers. Indeed, the core focus of the 

clinical trial which forms the basis of this research is the delivery of a parenting 

education intervention that aims to improve behavioural problems in children. 
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The caregiver's perception of their external (to the family) social support was also 

significantly associated with HRQoL, with greater levels of support predicting 

improved HRQoL in the base case model. An individual’s level of social support was an 

important predictor of HRQoL across the usual activities, pain and discomfort and 

anxiety and depression domains of the EQ-5D-5L. For example, feeling rarely 

supported in their parenting role by those outside the family increased the odds of 

having at least some problems in the anxiety and depression domain by 1.8 times. 

Feeling not supported at all further increased the odds to 3.1 times the likelihood of 

having some problems in the anxiety and depression domain. It is common for families 

caring for a child with ID to feel unsupported or a lack of understanding from family 

and friends. Social isolation may also be exacerbated by feelings of social stigma. This 

finding further highlights the need to first identify those at risk of feeling socially 

isolated and second provide increased access to appropriate services such as family 

support groups.  

There was no evidence of a gender effect or caregiver effect on overall HRQoL, there 

was a significant gender effect on the anxiety and depression domain of the EQ-5D-5L. 

The data suggest that females were 3.2 times more likely than males to experience at 

least some problems on the anxiety and depression domain. This is consistent with the 

broader HRQoL literature which suggests that females are more likely than males to 

have problems relating to anxiety and depression (Devlin, Hansen and Herbison, 2000; 

Kind et al., 1998)  

This study recruited participants whose dependent children had a wide range of 

comorbid disabilities. More than half reported that their child had an ASD and more 

than a quarter reported that their child had a genetically acquired disorder. Genetically 

acquired disabilities included Down syndrome, Fragile X syndrome, Prader-Willi 

syndrome, tuberous sclerosis, Williams Syndrome and 22q11.2 deletion syndrome 

(velocardiofacial syndrome). The results of the study showed that the caregivers overall 

utility score varied depending on the comorbid disability. Parents of a child with a 

genetically acquired disability reported the highest HRQoL, reporting a mean utility of 

0.81. Parents of a child with an ASD reported the lowest HRQoL reporting a mean 

utility of 0.77. 
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It was hypothesised that the comorbid disability type may exert an influence on HRQoL 

both through elements of their core symptomatology and through a moderating effecting 

with behavioural problems. In the second stage of the analysis it was found that having 

a language disability, genetically acquired disability, sensory disability or physical 

disability did not directly affect HRQoL other than through moderating variables such 

as the level of behaviour problems. It was found that having a child with an ASD 

negatively predicted HRQoL. The results suggest that the presence of an ASD affects 

HRQoL both directly through core symptoms of the disability and through a moderating 

effect of behavioural problems. It has been suggested that caregivers of children with 

ASD may experience lower levels of quality of life because of difficulties in 

maintaining support networks (Boyd, 2002; Khanna et al., 2011). It has also been 

suggested that parents who report poorer quality of life may be more likely to have a 

child with ASD due to genetic or environmental factors (Eapen, 2016). 

It was also hypothesised that the severity of the dependent child’s disability and 

parenting practices may directly affect HRQoL and affect HRQoL through their 

relationship with behavioural problems. The data did not support this hypothesis and 

caregiver HRQoL was found to be related much more strongly to behaviour problems 

than the child’s severity of disability as measured by their level of adaptive functioning, 

or parenting practices. In the model that included severity of disability, income and the 

level of social support no longer significantly predicted HRQoL. A likely explanation 

for this is that this model had a reduced sample size compared to the base case model 

and therefore had insufficient power to detect an association between income or social 

support and HRQoL.  

In this study the EQ-5D-5L was selected to measure caregiver HRQoL. The EQ-5D is 

widely used in clinical and economic applications. It is accepted by health technology 

assessment agencies internationally and is the preferred measure of HRQoL by the 

National Institute for Health and Care Excellence (NICE) in England and Wales 

(National Institute for Health and Care Excellence, 2013) and one of several preferred 

measures of HRQoL detailed by the Pharmaceutical Benefits Advisory Committee 

(PBAC) in Australia (Australian Government Department of Health, 2016a). The use of 

the EQ-5D allows the comparison of utility values across other diseases, populations 

and interventions. It is important to note that the use of alternate MAUIs may yield 
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different utility values, therefore affecting cost-effectiveness results and potentially 

altering funding decisions made by policy makers.  

There are several limitations to this research. These data are cross-sectional in nature 

and while able to demonstrate associations between variables, are unable to demonstrate 

causality or simultaneity. This research also used longitudinal data as a means of 

partially overcoming endogeneity concerns. While longitudinal data cannot eliminate 

endogeneity altogether, the results from this analysis demonstrated that the main finding 

showing the association between caregiver HRQoL and childhood behavioural 

problems remained robust. IV estimation was also utilised to overcome potential 

endogeneity issues, however results of post-estimation testing led to the conclusion that 

the OLS estimation was more appropriate for these data.  

All outcomes measured in this study were obtained via caregiver self-report. There is 

the possibility that those caregivers who report more problems on the EQ-5D-5L may 

project their feelings onto their report of their dependent child’s level of behavioural 

problems. It has been previously argued that a parent’s symptomatology may influence 

the way in which they rate their child’s behaviour (Gray et al., 2011). 

A strength of this study is that the relatively large sample size for this population adds 

to the robustness of these findings. The large sample size also enabled comparisons 

across a wide range of comorbidities with ID. There are currently very few studies 

which compare the effect of behavioural problems on quality of life and wellbeing 

across a range of disabilities.  

Use in economic evaluations 

This chapter provides a baseline utility value that can be used to compare health states 

and that can be used to calculate QALYs in this population. The establishment of a set 

of baseline utility values is a central requirement for the generation of appropriate 

comparative cost-effectiveness evidence that can guide the evaluation of interventions 

in this population. The generation of a utility measure will ultimately enable the 

comparison of health states before and after receiving interventions such as Stepping 

Stones Triple P.  
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Conclusion 

This research adds to the existing literature demonstrating the relationship between both 

social support and behavioural problems with quality of life. Understanding the factors 

associated with caregiver HRQoL is central to the design and delivery of appropriate 

services that improve caregiver outcomes. The findings of this research support the 

hypothesis that if Stepping Stones Triple P has the capacity to improve behavioural 

problems, it may also have the capacity to improve the HRQoL of caregivers. This is 

the first study to demonstrate this relationship amongst a sample of caregivers of 

children with ID using a preference based measure. This is an important contribution to 

the literature in producing utility values that can be directly applied in economic 

evaluations.      
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Chapter 4: Valuation of informal care in caregivers of children 

with intellectual disability 

Abstract 
Aims:  The aim of this chapter is to use a discrete choice experiment (DCE) capable of 

estimating the value of informal care provided to children with intellectual disability 

(ID). This research also aims to examine the preferences of informal caregivers of a 

child with ID and estimate the relative value placed by caregivers on four different types 

of caregiving tasks. By better understanding the preferences of caregivers, policy 

makers are more able to provide appropriate resources that can reduce the burden faced 

by this group 

Methods:  A DCE was designed to elicit an individual’s willingness to accept 

compensation for different care tasks. Respondents were presented choice sets which 

included a care package comprising different amounts and types of care and asked to 

choose between the care package provided free of charge or providing that care 

themselves and receiving cash compensation. The care package included assistance 

with: personal care, social support, household errands and housework. The value of 

compensation and number of care hours provided, for different types of care varied 

across the choice sets. Choices were analysed using a generalised multinomial logit 

model and latent class model.  

Results: A representative sample of 198 caregivers completed the survey (response rate 

52%). Overall caregivers would accept a minimum of $AUD 20.61 (SE; 1.06) to 

provide one hour of care. There was significant variation in the preferences for 

assistance with different types of care tasks. Individuals placed the highest value on 

receiving assistance with social support ($AUD 35.96, SE; 2.55), and least value on 

receiving assistance with household errands ($AUD 0.92, SE; 2.67). 

Conclusions: This study produces a value of informal care provided to children with ID 

that can be directly applied in economic evaluations. The study also shows that informal 

care tasks are not valued equally. Caregivers placed the most value on receiving 

assistance with social support, which may reflect the time spent by caregivers on these 

tasks.   
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 Introduction 4.1
This chapter investigates the use of discrete choice experiments (DCEs) to value 

informal care provided by caregivers of children with intellectual disability (ID). 

Informal care is generally defined as unpaid assistance provided by non-professional 

caregivers to a family member or friend. While informal care is by definition, unpaid, it 

has an implicit economic value. The provision of informal care carries with it the 

opportunity cost associated with the time spent providing care, as well as other positive 

and negative effects such as increased levels of stress and anxiety. Further, if the care is 

not provided by an informal carer the care may be, not provided, or the care may be 

provided by the formal market. If the care is not provided, there would be a negative 

impact on the care recipient. If the care is provided by the formal market there would be 

an opportunity cost to the health and/or social care system in providing this care. As 

such informal care is an important resource that should be considered in economic 

evaluations, particularly when a societal perspective is adopted.  

ID can occur through a range of mechanisms and there is considerable variation in the 

type and severity of physical and/or cognitive development. As a result, there is a broad 

spectrum of functional ability in children with ID. It is estimated that approximately 

three percent of the population in Australia have ID and that of these 60% have a severe 

or profound limitation, where personal assistance or supervision is always required for 

self-care, mobility or communication (Australian Institute of Health and Welfare, 2008).  

Children with ID require more care than their typically developing peers and it is 

estimated that 99% of children with ID are cared for in the family home (Goddard, 

Davidson, Daly and Mackey, 2008). Caring for a child with ID places significant 

demands on caregivers. A child with a disability may need extra care in daily activities 

such as dressing and eating, compared to a normally developing child of a similar age. 

Extra time is often required to take the child to medical appointments and to obtain 

additional therapy. The care provided may also be different in nature and often 

specialised skills are required in caring for a child with a disability. Because caring for a 

normally developing child also involves a range of caregiving tasks, it is often difficult 

to delineate the boundary between the normative activities of caring and the added, non-

normative activities associated with caring for a child with a disability (Leiter, Krauss, 

Anderson and Wells, 2004). 



 

99 
 

In order to provide adequate care for their child many parents make adjustments to their 

work and family balance. There is extensive qualitative and quantitative research that 

parents of children with disabilities are more likely to not be in paid employment or to 

have reduced working hours, in order to spend more time in a caring capacity (Breslau, 

Salkever and Staruch, 1982; Freedman, Litchfield and Warfield, 1995; Heck and 

Makuc, 2000; Kuhlthau and Perrin, 2001; Salkever, 1982). The provision of informal 

care may also affect an individual’s labour force participation, not only in terms of 

forgone time in formal work but also in terms of the type of employment sought. Carers 

may pursue different types of employment for reasons of flexibility, work hours, 

concentration demands or level of responsibility (Parish and Taylor, 2006; Rosenzweig, 

Brennan and Ogilvie, 2002). In addition, time spent caring may also represent a loss of 

time spent on leisure activities or personal care.  

As discussed in Chapter 1 there is a scarcity of studies that seek to measure indirect 

costs associated with ID.  Estimates from Australia indicate that families spend 52-85 

hours per week due to the ID on care for their child, depending on the severity of the 

disability (Doran et al., 2012). Many caregivers report that caregiving, home support 

and respite services are of paramount importance and that current services are 

insufficient or unsuitable for meeting their needs (Chia and Lunsky, 2003; Kenny and 

McGilloway, 2007; McGill et al., 2006).  

Currently in Australia, help and support for caregivers of a child with a disability is 

offered through a range of services provided by governments, not-for-profit 

organisations and the private sector. Services are also increasingly being provided by 

the National Disability Insurance Scheme (NDIS) as the roll-out continues through to 

2019. Services available to caregivers are in general, occasional in nature. Services 

include overnight respite care, outside school hours care, vacation care and short-term 

accommodation options. Limitations of the care available have been documented 

including infrequent access to services, the degree of advance notice required, concerns 

of dealing with multiple service providers, the unreliability of the services and the short 

duration of respite care available (Mollenhauer, King, Bodiam and Bellamy, 2013). By 

better understanding the needs and preferences of caregivers, policy makers are more 

able to provide appropriate resources that can reduce the emotional, practical and time 

burden faced by this group. 
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There is increasing recognition of the importance of accurately estimating the costs and 

effects experienced by caregivers providing informal care (McDaid, 2001). Informal 

care costs may be substantial and other effects of informal care can have a significant 

impact on the health and wellbeing of caregivers (Hoefman, van Exel and Brouwer, 

2013). Therefore, informal care should be included when an economic evaluation 

adopts a societal perspective. Despite this, these costs are included in only a small 

proportion of economic evaluations (Goodrich et al., 2012; Van Exel et al., 2008), even 

in disease areas that have been identified as areas where informal care may play a 

significant role in patient care (Krol, Papenburg and Van Exel, 2015). The majority of 

economic evaluations that have included informal care have been evaluations that are 

focused on the elderly (Smith and Wright, 1994). One reason that informal care may 

often be neglected in economic evaluations may be to do with difficulties in valuing 

informal care (Van den Berg et al., 2006a). 

The majority of studies that do report the inclusion of informal care, include only the 

cost of the time spent caregiving with few studies including the value of other effects 

such as caregiver stress (Davidson and Levin, 2010). This is most likely due to 

difficulties in measuring and quantifying the wide range of effects that may be 

experienced as a result of the caregiving process.  

Informal care has traditionally been valued using revealed preference methods such as 

the opportunity cost method or proxy good methods, which seek to estimate the time 

costs associated with caring. More recently, stated preference methods have been 

proposed as an alternative to observed or reported utilisation for the valuation of 

informal care (Van den Berg, Brouwer and Koppmanschap, 2004).  Both methods are 

discussed here in turn.  

 Revealed preference methodology 4.1.1

Traditional approaches to the valuation of informal care are based on revealed 

preference methodology and seek to estimate the time costs associated with caregiving. 

Two commonly used methods of valuation are the opportunity cost method and the 

proxy good method, both of which estimate a shadow price for informal care based on 

individual’s observed decisions regarding services assumed equivalent to informal care. 

Monetary values are derived based on wage or income data.  
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The opportunity cost method of valuation involves valuing time spent in a caring 

capacity by measuring the benefits forgone. Usually the benefits forgone are measured 

in terms of the number of hours in paid work forgone. Using this methodology, the 

hours spent on informal care are valued at an estimate of an individual’s market wage 

rate. This means that the same commodity will be valued at different rates, depending 

on the wage rate of the individual. For example, care provided by a surgeon will be 

valued at a higher rate than care provided by a nurse. This represents an individualistic 

(as opposed to societal) approach to valuation of time. 

There are a number of difficulties associated with the opportunity cost methodology of 

valuing informal care time. The first is that it assumes individuals choose rationally 

between different activities in order to maximise their utility. This assumption only 

holds true under the unrealistic circumstance that individuals have complete freedom of 

choice about their decisions. In reality, there are a range of social and institutional 

factors that place constraints on that freedom of choice (Sousa-Poza, Widmer and 

Schmid, 1999). For example, it may not be possible for a caregiver to directly replace 

three hours caring time with three hours paid time due to an employer’s desire to offer 

employment based on a minimum number of hours worked per week.  

Another difficulty associated with the opportunity cost method of valuation is the 

selection of the appropriate replacement wage rate. Often informal caregivers are not 

active on the labour market and as such there is no market wage rate available. In this 

case, the rate may be estimated by asking the caregiver the rate at which they would be 

willing to supply an hour of paid labour or by estimating the known wage rates of 

similar people (Koopmanschap, Exel, Berg and Brouwer, 2008).  

By using the estimated market wage rate to value informal care, the assumption is that 

the benefit forgone is always hours in paid employment. In reality, some of the time 

spent providing informal care may have otherwise been spent on leisure activities, for 

which an easily established market rate is not readily available. In addition, the 

valuation of leisure time as well as time in paid work involves eliciting, not only the 

number of hours spent providing informal care but how this time would have otherwise 

been spent. The ideal way of obtaining this information is through a panel data 

approach, providing before and after time-use data (Van den Berg et al., 2006a). This 

approach is rarely available to researchers in this context.  
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The proxy good method values time spent on caregiving activities at the market cost of 

obtaining those services. Wage rates of a close market substitute are used to estimate the 

cost of time spent on a particular task. Like the opportunity cost method, the proxy good 

method of valuation is imperfect and carries with it a number of difficulties.  

This methodology requires researchers to measure the time spent on individual tasks. 

For example, it is necessary to know the number of hours spent on housework compared 

to the number of hours spent providing personal care as these market substitutes, and 

therefore the wage rates, for these tasks are different. Furthermore, a close market 

substitute for the task being conducted is required. 

The use of a market substitute wage rate assumes that the services provided in the 

informal care setting are equivalent in terms of quality of services provided by 

professional services (Van den Berg et al., 2004). Services provided by professional 

caregivers may be of a higher quality because of greater levels of experience and in 

some cases professional training. On the other hand, services provided by informal 

caregivers may be of a higher quality because extra care and time may be provided by 

relatives and friends.  

 Stated preference methodology 4.1.2

It has been proposed that stated preference methods present an alternative methodology 

for the valuation of informal care (Van den Berg et al., 2004). Stated preference 

methods are based on constructed hypothetical markets, where the value of a good is 

elicited through written surveys. Stated preference methods are common in healthcare, 

because often a real market for the good does not exist, either because the good is new 

or because the good is not provided in a market context (Viney, Lancsar and Louviere, 

2002). 

In order to estimate the value of informal care provided information is needed about 

individual’s preferences for the costs and outcomes associated with the provision of 

care. In general, individuals’ preferences are based on a choice process whereby their 

goal is to maximise their utility. The total utility derived by an individual is derived 

from the attributes of those choices where heterogeneity exists in individuals’ choice 

processes. 
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There are several advantages of utilising stated preference methods in this context. 

Firstly, by valuing preferences rather than a commodity (for example, a specific 

service), it is possible to take into account the heterogeneity of preferences amongst 

individuals. Secondly, stated preference methods allow the valuation of care 

independently from the level of disability of the recipient, and the level of services that 

the caregiver has available to them, which must be inherent in the other revealed 

preference methods.  

Finally, as well as taking into account the opportunity cost of time these methods also 

encompass any utility/disutility experienced by caregivers associated with tasks. 

Informal caregivers often experience positive effects of caregiving such as 

strengthening their relationship with the care recipient, personal satisfaction in caring 

for a loved one, feelings of altruism and satisfaction in learning new skills (Australian 

Bureau of Statistics, 2009; Smith et al., 1994; Van Exel, Bobinac, Koopmanschap and 

Brouwer, 2007). Negative effects may include the effect on psychological health. 

Evidence suggests that caregiver levels of stress and anxiety are related to the severity 

of a child’s disability, hours in caregiving tasks and child behaviour (Murphy, Christian, 

Caplin and Young, 2007; Raina et al., 2004).  

Contingent valuation (CV) is one stated preference technique that has been used in the 

literature to value informal care. CV methods involve assessing the minimum amount of 

money an individual is willing to pay or receive for a commodity. A review of the 

literature identified a number of studies that used a CV approach; one in caregivers of 

people with Alzheimer’s disease (Gervès, Bellanger and Ankri, 2013; Gustavsson et al., 

2010) and one in caregivers of people with rheumatoid arthritis (Van den Berg, 

Bleichrodt and Eeckhoudt, 2005c; Van den Berg, Brouwer, van Exel and 

Koopmanschap, 2005d). Meijer et al. (de Meijer, Brouwer, Koopmanschap, van den 

Berg and van Exel, 2010) also used CV to value informal care in a group of adult 

caregivers, irrespective of the illness/disability of the care recipient. Of this sample, 

approximately 16% of the 578 caregivers were providing care to a child under the age 

of 18. The study found that those caregivers providing care to a child had a higher 

willingness to pay (WTP) for providing one hour less informal care than caregivers 

providing care to an adult. No other studies eliciting WTP or willingness to accept 

(WTA) values for caregivers of children were identified. The results reported by Meijer 
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et al. (2010) highlight the need for further research in valuing informal care provided to 

children. None of these studies investigated differences in the type of care provided.  

An alternative stated preference technique is choice modelling, which is based on the 

idea that any good or service is made up of multiple attributes and that preferences for 

those attributes can be quantified and measured. An individual’s preference for each 

attribute is determined by applying ranking, rating or discrete choice experiments 

(DCEs). DCEs seek to model preferences by investigating the relationship between 

repeated choices made by individuals and the attribute profiles of those repeated 

choices.  

Three studies were identified that utilised choice modelling to estimate the value of 

informal care. Van den Berg et al. (Van den Berg, Al, Brouwer, van Exel and 

Koopmanschap, 2005a) report the first application of choice modelling to value 

informal care. They surveyed 135 caregivers of individuals with rheumatoid arthritis 

and used a rating method to estimate the extra compensation required to provide one 

additional hour of care. They found this methodology to be a viable alternative to 

traditional valuation methods. Two further studies in caregivers of individuals with a 

variety of diseases were identified (Mentzakis, Ryan and McNamee, 2011; Van den 

Berg, Al, Van Exel, Koopmanschap and Brouwer, 2008). Van den Berg et al. (2008) 

used a rating methodology to estimate the extra compensation per hour to provide 21 

hours instead of 7 hours of informal care per week from a sample of 865 caregivers. 

Mentzakis et al. (Mentzakis et al., 2011) used a DCE to sample 270 caregivers and 

estimated a caregiver’s WTA to receive an additional hour of care for personal care, 

supervising or household tasks. Neither of these studies distinguished between care 

provided to adults compared to care provided to children. 

The use of DCE methodology was considered to be advantageous compared to CV, 

ranking and rating methods. The presentation of multiple attributes with multiple levels 

allow the valuation of different care types. Mentzakis et al. (Mentzakis et al., 2011) 

showed that this is an important consideration in the valuation of informal care.   

This chapter investigates the use of DCE methods to derive a monetary value of 

informal care tasks provided by caregivers of children with ID.  The research provides 

decision makers and model builders with a value of informal care that can be included 
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in economic evaluations of new/alternate interventions aimed at addressing the needs of 

caregivers.  This paper is a significant contribution to the literature as it is one of the 

first applications of DCE methodology in the valuation of informal care. 

The study also aims to examine the preferences of informal caregivers of a child with 

ID and estimate the relative value placed by caregivers on four different types of 

caregiving tasks. The chapter aims to identify individual characteristics that determine 

an individual’s preferences, such as income or level of disability. By examining the 

preferences of caregivers and those factors that determine preferences, services can be 

better targeted and tailored to reduce the burden faced by this group.  

 Methods 4.2

 Development of the discrete choice experiment 4.2.1

There are a number of stages involved in the design of a DCE. The design process is 

shown in Figure 4.1 below and each design stage will be considered in turn. 

 

Figure 4.1 Stages of designing a DCE 
Source: (Johnson et al., 2013) 
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 Attributes and levels 4.2.2

The first stage of developing the DCE was to identify the attributes and levels. Attribute 

development integrated findings from the literature, the Queensland baseline survey, 

interviews with clinical experts and feedback from a focus group.  

Van den Berg et al. (2004) provide an excellent discussion of the difficulties associated 

with identifying and defining the tasks associated with informal care. They discuss the 

heterogeneity of informal care in relation to the types of care tasks included. For 

example, tasks such as providing emotional support, keeping company and social 

support are inconsistently included in studies (Dumont, Jacobs, Turcotte, Anderson and 

Harel, 2010). Furthermore, a task may be considered informal care in some 

circumstances, and normal work not related to the disability in other circumstances. For 

example, a wife with a husband who has a disability may spend time performing 

cleaning tasks, however whether or not this task is considered informal care will depend 

on whether she performed that task before her husband became ill and how much of that 

task is due to the presence of the disability (Van den Berg et al., 2004). This difficulty is 

particularly pertinent in the measurement of informal care for a child with a disability.  

Three similar experiments were identified in the literature. Two of these studies 

specified three types of informal care tasks; light housework, heavy housework and 

personal care (Van den Berg et al., 2008; Van den Berg, Bleichrodt and Eeckhoudt, 

2005b). The third study specified three types of care tasks; personal care, supervision 

and household tasks (Mentzakis et al., 2011).  

Respondents to the Queensland baseline survey were asked the number of hours of care 

provided for their child in a standard week on a range of tasks. Based on these results 

the two tasks that respondents on average spent the most time on per week were 

selected; personal care and social support. These care tasks were broadly consistent with 

two of those specified by Mentzakis et al. (Mentzakis et al., 2011). Based on discussion 

with clinical experts (health professionals that work with children with developmental 

delay or ID), it was decided to include two further household related tasks; housework 

and errands. Including two household related tasks was deemed important and relevant 

in considering the care of young children.  
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The distributions of hours provided per care type in the Queensland baseline survey 

were examined in order to designate the levels of the care type attributes. While there 

was variation in the amount of care provided per care type, it was decided that adopting 

the same levels for each care type would increase the respondents’ ability to conduct the 

task. It has been suggested that the number of levels should be limited to three or four 

per attribute (Bridges et al., 2011). The levels were designated as 0, 3, 6, 9 hours per 

week and therefore the total informal care package could range from zero (0 hours * 4 

attributes) to 36 (9 hours * 4 attributes) hours. While estimates from Australia indicate 

that families spend 52-85 hours per week due to the ID on care for their child (Doran et 

al., 2012) the maximum number of hours per week (36) was intentionally set to be to be 

lower than this so that responses remained realistic for the majority of respondents.  

The minimum level of cash compensation was set at $0. The second level was set at the 

national minimum wage. In Australia the national minimum wage in 2012-2013 was 

$16.37  (Australian Government Fair Work Commission, 2013). This was rounded to 

the nearest dollar ($16). 

The third level was derived from the average formal wage paid to caregivers and 

housekeepers.  From the Australian and New Zealand Standard Classification of 

Occupations (Australian Bureau of Statistics, 2013a) the classification for personal 

caregivers and assistants (Category 423) was identified. The average hourly cash 

earnings for this employment category was derived from the Australian Bureau of 

Statistics (Australian Bureau of Statistics, 2011a). In 2009-2010, the average hourly 

cash earnings for personal caregivers and assistants was $23.90. This price was inflated 

to 2012-13 using the average inflation rate to 2012-13 for wage prices as reported by the 

Australian Bureau of Statistics (Australian Bureau of Statistics, 2013b). The inflated 

price was $26.45 and this was rounded to $26 for inclusion in the experiment.  

The fourth level was derived from the formal average hourly wage for all occupations. 

In 2009-2010 the average hourly wage rate was $32.20 (Australian Bureau of Statistics, 

2011a). Using the methodology described above the wage was inflated to 2012-2013, 

giving a wage rate of $35.64, rounded to $36 for inclusion in the experiment.  
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It was also decided to set a level below the minimum wage to ensure an appropriate 

spread of levels. For consistency, the first level was set at $6, so that all levels were in 

increments of $10.  

The selection of attributes and levels was discussed with a focus group and within the 

broader study team. The focus group was a convenience sample that provided feedback 

on the attributes and levels. The attributes and levels are summarised in Table 4.1 

below: 

Table 4.1 Attributes and levels included in the DCE 
Attribute Description Levels 
Personal care (including 
providing transport) 

Dressing, toileting, meals, taking 
your child to school or other 
activities, attending 
appointments and administering 
medications 

0 hours per week 
3 hours per week 
6 hours per week 
9 hours per week 

Social support  Playing with your child, 
supervision, companionship, 
teaching and emotional support 
 

0 hours per week 
3 hours per week 
6 hours per week 
9 hours per week 
 

Errands  Grocery shopping, keeping 
records, paying bills 
 

0 hours per week 
3 hours per week 
6 hours per week 
9 hours per week 

Housework   Preparing meals, washing 
clothes, cleaning and ironing 
 

0 hours per week 
3 hours per week 
6 hours per week 
9 hours per week 

Cash compensation Dollars received per week $0 per hour 
$6 per hour  
$16 per hour 
$26 per hour 
$36 per hour 
 
Presented to the respondent as a 
$ per week value 

Abbreviations: DCE; discrete choice experiment 

 Experimental design: choice question format 4.2.3

This study used a DCE to elicit preferences for different informal care tasks. The 

monetary value of informal care was estimated by determining the respondents’ WTA 

to provide an additional hour of informal care. Respondents were asked to choose 

between a care package or cash compensation. The question was framed in this way to 

ensure that the participants’ valuation reflected the value of providing the care 

themselves rather than the value of their child being cared for in general.   
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The choice task was designed so that in each choice set respondents were presented with 

two alternatives. In the first alternative, the types of care were allowed to vary across all 

specified levels and the cash compensation was set to zero. In the second alternative, a 

cash compensation was offered in lieu of the care package. To estimate the 

compensation, the sum of the number of care hours offered in the first alternative was 

multiplied by one of the positive wage levels ($6 -$36), hence the maximum cash 

compensation offered was the maximum number of hours multiplied by the maximum 

cash compensation (36 hrs x $36 = $1,296). This type of experiment was selected so 

that respondents faced a single decision between receiving a care package or cash 

compensation.  

In many DCEs the inclusion of an opt-out option is desirable, so that a respondent has 

the choice to not choose any of the alternatives in a choice set. In this experiment, a 

forced choice approach was adopted because an opt-out choice is not a realistic policy 

alternative in this context. Further, it did not seem plausible that respondents would turn 

down both alternatives given that they each represented an improvement over the status 

quo of no care and no compensation. 

While the alternatives in the choice set were not explicitly labelled in the presentation, 

the experiment can be considered a labelled experiment in that respondents may have an 

underlying preference for a ‘care package’ or for ‘cash compensation’, and therefore the 

alternative specific utility8 associated with each of these options needs to be considered.  

A CV study by Van den Berg et al. (Van den Berg et al., 2005b) compared informal 

caregivers WTP or WTA for a reduction by one hour in the amount of informal care 

they received. They found the estimates produced by WTP and WTA were consistent. 

However, it has been suggested that the use of WTP may be inconsiderate to 

respondents and may affect response rates (Mentzakis et al., 2011).  

In this survey, WTA was presented as a total dollar value per week, calculated on the 

basis of the compensation level derived in the design and levels of care seen in the first 

alternative. For example, suppose a respondent was faced with the choice set where in 
                                                 
 

8 Alternative specific utility reflects other systematic features (other than the features described by the 
included attributes) of the alternative that affect an individual’s preferences.  



 

110 
 

alternative one they were presented with three hours of each type of care and in the 

second alternative the compensation level was $16 per hour. Then the WTA became 

$192 ($16*12 hours) per week. Further, to avoid zero weekly sums a $50 constant was 

added to the total of weekly compensation. The total weekly compensation was rounded 

to the nearest ten dollars for ease of interpretation. So, in the above example, the weekly 

sum seen by the respondent would be $240.  

By constructing the experiment in this way there is a consistent relationship between the 

number of hours in the care package and the value of the compensation within each 

individual choice set. This has the effect of achieving utility balance of the alternatives 

offered in each choice set, and requires respondents to focus specifically on the utility 

assigned to each of the four different types of care.  

Participants were provided with an introductory description of the task prior to 

completing the choice sets (Figure 4.2). An example of a choice set faced by a 

respondent is shown in Figure 4.3.  

The questionnaire and DCE were piloted within a convenience sample of parents for 

comprehension and format.  
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Figure 4.2  DCE introductory description 
 
Children with a disability may need extra care, support, and supervision from their 
parents/ caregivers. The last section of this survey looks at your preferences for different 
types of assistance packages. Thank you for taking the time to complete the following 
questions.  
  
We expect this final section of the survey to take approximately 10 minutes to complete.  
 
How to complete this section 
  
This section contains 16 hypothetical situations that describe different assistance packages 
provided by an organisation you trust to help with the care of your child. Each situation offers 
you two options. 
  
The first option is an assistance package offered to you at no extra cost. Each package offers 
you a different number of hours per week provided for four different types of care for your 
child. 
 
The second option is cash compensation for you to provide the care yourself. The amount of 
cash will be different in each hypothetical situation. 
  
Please read the description of each type of assistance package carefully, and tell us which 
option you would prefer. 
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Figure 4.3  Example of a choice task seen by respondents 

 
 

 Experimental design: analysis requirements 4.2.4

Experimental design of the DCE focuses on choosing what scenarios should be 

presented in the experiment in order to yield precise and unbiased parameter estimates. 

The design of the experiment produces the estimation matrix, the respondents provide 

the dependent variable (choices) and the covariates are provided through accompanying 

questionnaire (Lancsar and Louviere, 2008). The estimation matrix is the combination 

of attributes and levels used in the scenarios presented to the respondent.  

In the case of stated choice experiments it is possible to produce an estimation matrix 

that considers all attributes and all levels. This is a full factorial design; each level of 

each attribute is combined with every level of all other attributes (Louviere, Hensher 

and Swait, 2000). For example, in an experiment with four attributes, each with three 

levels, the full factorial will be 64. The main advantage of a full factorial design is that 

it allows the estimation of all main effects (the effect of each attribute) and interaction 
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effects (the interaction effects between attributes) (Lancsar et al., 2008). The main 

disadvantage of full factorial designs is that the experiment usually becomes too large 

for practical application as the number of attributes and levels increase.   

In this experiment, the five attributes result in 1280 (44 *51) profiles in the full factorial. 

Using a pairwise design, the full number of choice sets possible would be equal to 

818,560 ((1280*1279)/2). Based on the constrained model described above, the full 

number of choice sets would be reduced to 512.  

Due to the large number of choice sets typically produced in full factorial designs, 

fractional factorial designs are more typically used (Viney et al., 2002). In fractional 

factorial designs a sample of the choice sets generated is selected in a manner that 

ensures the set of effects of interest can be estimated. In this experiment, a fractional 

factorial design was adopted, consisting of 128 choice sets. Each  respondent was asked 

to respond to a random allocation of 16 of the 128 choice sets with evidence suggesting 

that response rates are not significantly affected by the presentation of 16 choice sets 

(Coast, Flynn, Salisbury, Louviere and Peters, 2006). 

NGene software was used to construct the experimental design, in order to estimate a 

main-effects MNL model. The Ngene code is presented in Appendix G. A Bayesian D-

efficient design was constructed using the Modified Federov algorithm. The existing 

literature was used to inform the selection of the priors (Mentzakis et al., 2011). A small 

positive prior of magnitude 0.1 was selected for each of the care types and a small 

negative prior of magnitude -0.1 was selected for the cash compensation attribute. A 

pilot study within the target population was not possible as the survey was conducted 

within the broader SSTP evaluation study with a limited sample size. As previously 

discussed the survey was piloted within a convenience sample of parents for 

comprehension and format. The final survey was implemented in two stages; after the 

first stage (approximately 100 completed responses) an interim analysis was conducted. 

No changes to the survey were made between Stage 1 and Stage 2.   

 Statistical analysis: econometric model 4.2.5

The theoretical underpinning of DCE methodology is Lancaster’s economic theory of 

value in which individuals have preferences for, and therefore derive utility from the 

underlying attributes of a good or service (Viney et al., 2002). The Random Utility 
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Model (RUM) describes how utility derived has both a systematic and a random 

component (Lancsar et al., 2008). The RUM assumes that the systematic component of 

utility is a function of the attributes of the good or service, and characteristics of the 

individual making the choice. The random component of utility is assumed to be due to 

unobserved attributes, unobserved preference variation, specification error and/or 

measurement error (Lancsar et al., 2008). This can be modelled by the following 

equation: 

 
Equation 4.1  Uisj = βXisj + εisj , i = 1…,n; j = 1,..., J, s=1,…S 
 

where the utility (U) for individual (i) on choice (j) in scenario (s) is a function of the 

vector of attributes of the good or service (Xisj), an error component (εisj) and where β is 

a coefficient which can be specified. If the error component is assumed to be identically 

and independently distributed (IID) as an extreme value, the resultant specification is 

the multinomial logit (MNL) specification. The MNL structure implies that consumers 

have heterogeneous tastes for unobserved attributes but common tastes for observed 

attributes (Fiebig, Keane, Louviere and Wasi, 2010) (where β is common across all 

individuals). The MNL model is subject to a number of important limitations in the 

application to this data. Firstly, the MNL model fails to accommodate preference 

heterogeneity amongst individuals with similar observable characteristics. Secondly, the 

MNL model is subject to the restrictive independence of irrelevant alternatives (IIA) 

assumption, which does not allow flexible substitution patterns. Lastly, the MNL model 

does not accommodate the panel nature of the data, whereby each individual responds to 

multiple scenarios. 

 

The mixed logit (MXL) model extends the MNL model by introducing random 

coefficients on observed parameters. Observed parameters are allowed to be random, 

although drawn from some specified distribution (McFadden and Train, 2000). The 

random parameters allow for taste heterogeneity, by estimating both a mean effect and a 

standard deviation of effects amongst individuals. That is, differences in preferences 

across individuals are reflected in the distribution of preference weights (modelled by 

the parameters of the distribution of each attribute) (Hauber et al., 2016). The MXL 
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model also induces a flexible variance-covariance structure for the error term, thus 

avoiding the restrictive IIA assumption. The MXL model can be modelled as follows:           
Equation 4.2  Uisj = β Xisj +( ηiXisj  + εisj) , i = 1…,n; j = 1,..., J, s=1,…S  

 

Where ηi is a random term with zero mean whose distribution may be specified; and 

where εisj is also a random term with IID extreme value. 

Heterogeneity in choice behaviour may be driven by the taste heterogeneity identified in 

the MXL model, or by scale heterogeneity. Scale heterogeneity refers to the situation 

where the variance of the error term is heterogeneous across individuals. This implies 

that a choice between attributes may be less consistent for some individuals than others. 

The generalised multinomial (GMNL) model has been proposed as a means of 

incorporating both taste and scale heterogeneity (Fiebig et al., 2010). In the GMNL 

model the variance of εisj is allowed to vary across individuals (as compared to the MXL 

model where it is fixed and normalised to one). 

In this chapter a stepped approach is adopted to derive the final model specification. 

The MNL and MXL models were estimated before estimating the final GMNL model. 

This approach was adopted in order to identify the contribution of taste and scale 

heterogeneity in the choices made by caregivers. The Akaike information criterion 

(AIC) and Bayesian information criterion (BIC) were used to compare models9. 

 Statistical analysis: model specification 4.2.6

A GMNL specification was used to model the data. Building on the MXL specification 

(Equation 4.2) the variance of εisj is allowed to vary across individuals. This yields the 

following expression: 

Equation 4.3  Uisj = β Xisj + ηiXisj  + εisj/ σi , i = 1…,n; j = 1,..., J, s=1,…S 
 

Rearranging Equation 4.3 to remove the variance from the error term gives the general 

GMNL equation: 

                                                 
 

9 The Akaike information criterion and Bayesian information criterion are measures of goodness of fit 
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Equation 4.4  Uisj = [β σi +   σiηi] Xisj  + εisj , i = 1…,n; j = 1,..., J, s=1,…S 
 

An alternative specific constant (ASC) was specified for receiving the compensation. 

This specification allows the average effect on utility of factors not included in the other 

attributes of the model to be captured. For example, an individual may a priori have a 

preference for not receiving cash compensation if they have a moral objection to the 

valuation of the care they provide. Fiebig et al. (2010) argue that ASCs are different 

from  most observed attributes and should not be subject to scaling. Therefore, the 

inclusion of an ASC yields a model specification as follows:  

Equation 4.5  Uisj = (β0j + ηij) + [β σi +  σiηi] Xisj  + εisj , i = 1…,n; j = 1,..., J, s=1,…S 
 

Where xisj now includes observed attributes and β0j + ηij is the ASC for alternative j.  

The coefficients of all the four types of care and the total cash compensation seen by 

participants were not specified to be alternative specific. The ASC and the four types of 

care were specified to be random with a multivariate normal distribution. In the final 

specification the coefficients of the random parameters were assumed to be 

uncorrelated. 

Therefore, the final specification for the model is as follows: 

Equation 4.6 Uisj = (βcash + ηicash) + [β σi +  σiηi] PCisj +  [β σi σiηi] SSisj +  [β σi σiηi] HEisj +  [β σi +  
σiηi] HWisj +  [β σi σiηi] CCtisj  + εisj  
i = 1…,n; j = cash, care package; s=1,…S 

 

where the utility (U) for individual (i) on choice (j) in scenario (s) is a function of the 

ASC and the observed attributes and an error component (εisj).  The observed attributes 

are hours of personal care (PC), hours of social support (SS), hours of errands (HE), 

hours of housework (HW) and the total cash compensation provided (CCt).  

Lastly, in order to ensure σi  is positive, an exponential transformation is specified so 

that: 

Equation 4.7  σi = exp(σ τε0i)  where ε0i ~ N(0,1) 
 

where τ is the standard deviation of σi and represents a measure of scale heterogeneity 

(Fiebig et al., 2010). In order to ensure identification of β, σ̄ = 1 is set.  
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Estimates of marginal WTA are calculated by estimating the ratio of the coefficient for 

that type of care and the estimated hourly cash compensation coefficient. In order to 

calculate the WTA for care of any type the same principle for calculation of the WTA of 

individual care types was applied i.e. holding utility constant, the marginal WTA can be 

calculated by varying the care attributes. In this case the coefficients on all care attribute 

were summed, divided by the coefficient for compensation and then further divided by 

four to obtain an hourly rate. This methodology assumes an equal weight is attached to 

each of the four types of care. Stated formally: 

 
Equation 4.8  [(PCisj + SSisj + HEisj + HWisj ) /  CCtisj]/4  
 

In the MXL and GMNL simulations 500 Halton draws were estimated. All analyses 

were conducted in Stata, Version 13.  

 Statistical analysis: additional analyses 4.2.7

In order to derive a WTA estimate that is useful in the practical application of economic 

evaluations or costing studies, no control variables were included in the final model. 

However, it is of academic and policy interest to identify if any demographic variables 

influence an individuals’ preference for assistance with the provision of care. It was 

hypothesised that the following three demographic variables may influence an 

individuals’ preference for care; household income, whether the respondent was in paid 

work and the dependent child’s age. In order to test the impact of these variables, three 

additional models were estimated, whereby the final GMNL model (Model 3) was 

extended to include each demographic variable interacted with the ASC. The interaction 

was specified to be non-random. 

It was also hypothesised that there may be groups of individuals that behave similarly to 

one another in terms of choice, but differently to other groups. Latent class analysis was 

used to test this hypothesis. Latent class analysis is a methodology that allows the 

identification of sub-groups within the data, allowing one to predict the probability that 

an individual is a member of each group. As discussed above it was hypothesised that 

preferences may be influenced by household income, whether the respondent was in 

paid work and the dependent child’s age. Therefore, the latent class model tested 
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whether membership into each group identified by the model was predicted by the same 

demographic variables tested in the interaction analyses. 

 Recruitment and data collection 4.2.8

The study recruited a sample of caregivers from the Phase 2, 900 population (discussed 

further in Chapter 2 of this thesis). Participants were recruited through schools, early 

intervention services and through a mass media campaign. The child was required to 

have a diagnosis of ID or developmental delay. As discussed in Chapter 2, participants 

in Queensland were not asked to complete the DCE.  

Participants were recruited in Victoria and New South Wales (NSW) between July 2015 

and April 2016. In total 379 caregivers were asked to complete the DCE and 198 

responses were received (response rate 52%). The questionnaire and DCE were 

administered online. All participants provided informed consent prior to completing the 

questionnaire and DCE.  

Of the 198 respondents that completed the DCE, 167 completed all 16 choice sets. Two 

respondents completed one choice set, and the remainder completed between 11 and 16 

choice sets. All completed choice sets (n=6088) were included in the analysis. 

Respondents were asked to answer a series of demographic and attitudinal questions 

prior to the choice experiment.  

 Results 4.3

 Sample characteristics 4.3.1

Table 4.2 outlines the demographic characteristics of those caregivers (and their 

dependent children) that responded to the DCE compared with those that responded to 

the questionnaire but not the DCE. In general, those that completed the DCE were 

similar to those that did not, with the exception of the dependent child’s level of 

behavioural problems. Children of caregivers that did not complete the DCE had a 

higher level of behavioural problems (p=0.0009) as measured by the Development 

Behaviour Checklist (Einfeld et al., 2002). 
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Table 4.2 Demographic characteristics of caregivers, DCE analysis 

Variable  Responders 
(n=198) 

Non-responders 
(n=181) 

 N (%) N (%) 
Age (years)  
     Mean (range) 40 (23-63) 39 (20-70) 
      n=194 n=167 
Gender   
     Male 20 (10.1) 19 (10.5) 
     Female 178 (89.9) 158 (87.3) 
Australian born    
   No 73 (36.9) 50 (27.6) 
   Yes 124 (62.6) 123 (68.0) 
Aboriginal or Torres Strait Islander    
   No 194 (98.0) 166 (91.7) 
   Yes 4 (2.0) 7 (3.9) 
Relationship to child   
   Mother (biological or adoptive) 166 (83.8) 151 (83.4) 
   Father (biological or adoptive) 19 (9.6) 18 (9.9) 
   Other 13 (6.6) 10 (5.5) 
Household type   
   Two parents (biological, adoptive or step) 156 (78.8) 131 (72.4) 
   Single parent 30 (15.2) 30 (16.6) 
   Other 12 (6.1) 15 (8.3) 
Annual household income    
   No income 4 (2.0) 0 (0.0) 
   $1-19,999 17 (8.6) 7 (3.9) 
   $20,000-$49.999 27 (13.6) 28 (15.4) 
   $50,000-$79.999 31 (15.7) 33 (18.2) 
   $80,000-$109.999 27 (13.6) 26 (14.4) 
   $110,000-$139,999 19 (9.6) 14 (7.7) 
   $140,000-$199,999 18 (9.1) 9 (5.0) 
   $200,000 or more 16 (8.1) 8 (4.4) 
   Preferred not to answer/don’t know 37 (18.7) 40 (22.1) 
In paid work   
   No 117 (59.1) 97 (53.6) 
   Yes 81 (40.1) 78 (43.1) 
Another caregiver responsible for care of child   
   No 32 (16.2) 27 (14.9) 
   Yes 166 (83.8) 152 (84.0) 
 Hours spent caring for child as a result of disability (weekly)   
   Mean (range) 65 (1-162) 67 (2-164) 
    n=176 n=112 
EQ-5D-5L total score   
   Mean (range) 0.81 (-0.42-1.00) 0.82 (0.02-1.00) 
    n=195 n=163 
Abbreviations: DCE; discrete choice experiment 
 
Table 4.3 Demographic characteristics of dependent child, DCE analysis 

Variable  Responders 
(n=198) 

Non-responders 
(n=181) 

 N (%) N (%) 
Child’s age (years)  
   Mean (range) 6.3 (2-12) 5.9 (2-12) 
 n=198 n=178 
Gender   
   Male 144 (72.7) 112 (61.9) 
   Female 54 (27.3) 64 (35.4) 
Abbreviations: DCE; discrete choice experiment 
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 DCE results 4.3.2

A small proportion of respondents (4%) always chose to receive the assistance package. 

Almost a quarter (23%) always chose to receive the cash compensation and provide the 

care themselves and the remainder of the respondents traded between the two options 

(n=144).  

 Model estimation 4.3.3

Table 4.4 provides a comparison of fit of the four model specifications; where Model 1 

simulates coefficients based on a MNL model (using the C-Logit command in Stata), 

Model 2 estimates the results using a MXL model with uncorrelated random 

coefficients, Model 3 estimates the results using a GMNL model with uncorrelated 

random coefficients and Model 4 estimates the results using a GMNL model with 

correlated random coefficients. It is clear that the MXL model led to a dramatic 

improvement in fit compared to the MNL model, with a 33.6% improvement in the log-

likelihood. Model fit was also improved on the basis of AIC and BIC.  

The GMNL model with uncorrelated random coefficients (Model 3) led to a further 

improvement in fit on the basis of log-likelihood (2.38% improvement compared to the 

MXL model), AIC and BIC.  This is an indication that scale heterogeneity is present in 

the data. This is supported by a large and significant tau of 1.77 (p<0.001), a further 

indication of scale heterogeneity. Model 4 did not lead to a further improvement in fit 

compared to Model 3, on the basis of log-likelihood, AIC and BIC, indicating that 

Model 3 represents the most appropriate model. 

The estimated coefficients of all models are presented in Table 4.4. In all models the 

coefficient on level of cash compensation is positive, indicating that caregivers have a 

preference for receiving money. This is reassuring and provides face validity of the 

experiment.  

In all models the coefficient on personal care, social support and housework are 

positive; indicating that caregivers have a preference for receiving assistance with these 

types of care. In all models except Model 4, the coefficient on household errands is not 

significant.  
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In all models except Model 4 the ASC for receiving cash compensation is positive and 

significant, indicating that holding all other factors constant, individuals prefer to 

provide the care themselves, rather than to receive an assistance package free of charge. 

Recall that in Model 4, it was specified that the coefficients on the attributes were 

correlated. This specification allows differential substitution patterns amongst types of 

care so that if the total hours of care are held constant, then one type of care may be 

substituted for another. This is in part capturing the preference for a total package of 

care and therefore capturing some of the effect of the ASC, which is not significant in 

this specification. A correlation matrix was also produced to test for potential 

correlation between task types. For example, is there a correlation between household 

errands and housework. The results of the correlation matrix are presented in Appendix 

H and do not show a substantial degree of correlation between the task types. 

The standard deviations of the estimated random parameters are presented in Table 4.4. 

In models 2-4 the standard deviations were large (relative to the coefficient estimates) 

and significant, indicating significant variability in the preference weights of caregivers. 

Based on model fit and the impact of allowing correlation on the ASC, Model 3 was 

selected as the final model. The final WTA estimates are presented graphically in Figure 

4.4. The estimated marginal WTA was $AUD 20.61 (SE; 1.06) for all care types and 

was greatest for social support ($AUD 35.96, SE; 2.55) and lowest (and insignificant) 

for household errands ($AUD 0.92, SE; 2.67). 
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Table 4.4 DCE model estimates 
 Model 1 Model 2 

 
Model 3 

 
Model 4 

Coefficient (SE) 
ASC for Option 2 (cash compensation) 0.75*** (0.13) 1.37**(0.41) 2.20***(0.56) -0.13(0.15) 
Cash compensation 0.003*** (0.00) 0.01***(0.00) 0.02***(0.00) 0.01***(0.00) 
Hours of personal care 0.06*** (0.02) 0.10***(0.04) 0.24***(0.07) 0.10***(0.02) 
Hours of social support 0.12***(0.02) 0.26***(0.04) 0.57***(0.13) 0.21***(0.03) 
Hours of household errands   -0.001(0.02) -0.04(0.04) -0.01(0.04) 0.07**(0.03) 
Hours of housework 0.10***(0.02) 0.20***(0.04) 0.51***(0.12) 0.15***(0.03) 

Standard deviation of random parameters 
ASC for Option 2 (cash compensation) N/A 2.70*** 3.77* 2.22*** 
Personal care N/A 0.22*** 0.27* 0.11** 
Social support N/A 0.21** 0.28* 0.23*** 
Household errands N/A 0.24*** 0.28* 0.26*** 
Housework N/A 0.34** 3.77* 0.38*** 

Model fit 
Log-likelihood -1852.62 -1242.01 -1212.46 -1211.90 
AIC 3717.24 2506.01 2450.93 2469.79 
BIC 3757.52 2579.87 2538.21 2624.22 
tau N/A N/A 1.77*** 1.31*** 
gamma N/A N/A -1.14* 1.66*** 
Abbreviations: AIC; Akaike information criterion, ASC; alternative specific constant, BIC; Bayesian information 
criterion, DCE; discrete choice experiment, SE; standard error 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 4.5 Willingness to accept for an additional hour of care assistance, per type of care 
 Model 1 $ 

(SE) 
Model 2 $ 

(SE) 
Model 3 $ 

(SE) 
Model 4 $  

 (SE) 
Personal care 24.44*** (5.20) 15.72 (5.26)* 15.34(2.40)*** 16.95(2.72)*** 
Social support 46.64*** (5.65) 42.93 (5.70)*** 35.96(2.55)*** 34.64(3.72)*** 
Household errands -0.35 (5.92) -6.01 (6.21) -0.92(2.67) 11.38(3.71)** 
Housework 37.34*** (5.90) 33.10 (5.69)*** 32.07(2.49)*** 25.13(3.91)*** 
Any care type 27.02 (2.59)*** 21.44 (2.84)*** 20.61***  (1.06) 22.02*** (1.53) 
Abbreviations: SE; standard error 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Figure 4.4 Willingness to accept for different care types (Model 3) 

 
Abbreviations: mWTA, marginal willingness to accept 
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4.3.3.1 Additional analyses 

In Models 5, 6 and 7, income, employment in any paid work and child age are 

interacted separately with the ASC. As seen in Table 4.6 there is no evidence of any of 

these covariates having an effect on the respondents’ choice of providing the care 

themselves and receiving cash compensation compared to receiving assistance for the 

care and no compensation. When controlling for these covariates individuals’ 

preferences for different types of care remain consistent with the main results. All 

estimated standard deviations in Model 5 are highly significant.  All estimated standard 

deviations in Models 6 and 7 are not significant.  

Table 4.6 DCE model estimates; interaction analysis 
 Model 5 (Income)1,2 Model 6 (Paid work) 

 
Model 7 (Child age) 
 

Coefficient (SE) 
Household income * ASC for Option 2 -0.19(0.04) - - 
Paid work * ASC for Option 2 - -0.12(0.26) - 
Child age * ASC for Option 2 - - -0.01(0.03) 
Cash compensation 0.02***(0.00) 0.02***(0.00) 0.02***(0.00) 
Hours of personal care 0.13*(0.05) 0.22**(0.07) 0.22**(0.07) 
Hours of social support 0.36***(0.07) 0.40***(0.10) 0.39***(0.08) 
Hours of household errands   -0.02(0.04) 0.06(0.05) -0.06(0.05) 
Hours of housework 0.14*(0.06) 0.21***(0.06) 0.21***(0.06) 

Standard deviation of random parameters 
Personal care 0.44*** 0.24 0.23 
Social support 0.53*** 0.25 0.24 
Household errands 0.35*** 0.14 0.13 
Housework 0.94*** 0.30 0.30 

Model fit 
Log-likelihood -1014.05 -1255.41 -1255.50 
AIC 2052.09 2534.82 2535.01 
BIC 2130.11 2615.39 2615.58 
Tau -1.27*** 1.84*** 1.83*** 
Gamma 0.21*** -2.03 -2.09 
Abbreviations: AIC; Akaike information criterion, ASC; alternative specific constant, BIC; Bayesian information 
criterion, DCE; discrete choice experiment, SE; standard error 
1n=4922 due to missing data/prefer not to say/don’t know  
2Based on 50 iterations, in order to achieve model convergence 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Latent class model 

The results of the latent class model are presented in Table 4.8. Based on conditional 

AIC (cAIC), the model with the best fit is one with five classes (Table 4.7). Based on 

BIC, the model with the best fit is one with six classes (Table 4.7). It has been 

suggested that for models with smaller sample sizes AIC criteria perform better than 

BIC criteria (Dziak, Coffman, Lanza and Li, 2012), and as such a model with five 
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classes was selected. As expected, the log-likelihood decreases as the number of classes 

increases.  

The features of the five distinct groups identified by the latent class model can be 

identified as follows: 

 Class 1: the ASC is not significant, indicating there is no general preference for 

receiving cash compensation and providing the care themselves. Members of 

this group have a preference for receiving assistance with housework and are 

indifferent to the cash compensation provided.  

 Class 2: the ASC is significant and negative, indicating that holding all other 

things constant there is a general preference for receiving an assistance package 

rather than providing the care themselves, rather than receiving cash 

compensation. The coefficients on all types of care were significant and positive, 

indicating that members of this group have a preference for receiving assistance 

with all types of care. They also prefer to receive a greater level of 

compensation. 

 Class 3: the ASC is not significant, indicating there is no general preference for 

receiving cash compensation and providing the care themselves. They have a 

preference for receiving assistance with all types of care, except household 

errands and they prefer to receive a greater level of compensation. 

 Class 4: The positive and significant ASC implies that holding all else constant 

members of this group prefer to receive cash compensation and provide the care 

themselves, rather than to receive an assistance package free of charge. 

However, they are indifferent to the level of cash compensation received. They 

have no preference for receiving assistance with personal care, social support or 

housework. The negative and significant coefficient on household errands 

implies they prefer not to receive assistance with this task.  

 Class 5: This group is similar to Class 4, in that they have a positive ASC, are 

indifferent towards the level of cash compensation and prefer not to receive 

assistance with household errands. They differ from Class 4 in that they have a 

preference for receiving assistance with social support and housework.  
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Household income, participation in paid work and the child’s age did not significantly 

predict the probability of class membership. 

It is worth noting, that Model 5, which includes the inclusion of income in the GMNL 

model has the best fit in terms of BIC, compared to all the models discussed in this 

chapter. The latent class model (Model 8) has the best fit in terms of AIC and has the 

lowest log-likelihood. As previously discussed the primary motivation of this study was 

to derive a WTA estimate that is useful in the practical application of economic 

evaluations or costing studies. As such Model 3 was retained as the final model and 

Models 5 to 8 are exploratory.  

Table 4.7 Selection of number of classes in the DCE latent class model 
 2 classes 3 classes 4 classes 5 classes 6 classes 7 classes 8 classes 
Log-
likelihood 

-1396.82 -1288.15 -1239.44 -1196.62 -1176.76 -1168.45 -1164.06 

cAIC 2875.39 2702.06 2648.66 2607.05 2611.34 2638.74 2673.98 
BIC 2862.39 2682.06 2621.66 2573.05 2570.34 2590.74 2618.98 
Abbreviations: cAIC; Conditional Akaike information criterion, BIC; Bayesian information criterion, DCE; discrete 
choice experiment 
 
Table 4.8 DCE latent class model estimates (Model 8) 
 Class 1 Class 2 

 
Class 3 

 
Class 4 Class 5 

Coefficient (SE) 
ASC for Option 2 (cash 
compensation) 

0.31(0.81) -0.78*(0.33) 0.21(0.39) 2.13***(0.56) 0.93*(0.37) 

Cash compensation -0.00(0.01) 0.01***(0.00) 0.01***(0.00) 0.00(0.00) 0.00(0.00) 
Hours of personal care 0.13(0.12) 0.26***(0.06) 0.16**(0.05) -0.10(0.08) 0.00 (0.05) 
Hours of social support 0.20(0.12) 0.45***(0.08) 0.26***(0.05) 0.01(0.07) 0.15***(0.05) 
Hours of household 
errands   

0.12(0.11) 0.16**(0.06) -0.01(0.05) -0.23*(0.11) -0.12**(0.05) 

Hours of housework 0.49*(0.24) 0.29***(0.07) 0.13*(0.05) 0.12(0.06) 0.21***(0.05) 
      
Average class share 0.09 0.21 0.18 0.36 0.17 

Class share 
Household income 0.13 0.10 -0.13 -0.14 - 
Paid work -0.16 0.57 1.25 0.16 - 
Child age 0.15 -0.01 0.15 0.05 - 
Constant -0.48 -0.48 -0.90 1.04 - 
Model fit 
Log-likelihood -933.17 
cAIC 2145.51 
BIC 2099.51 
Abbreviations: cAIC; conditional Akaike information criterion, ASC; alternative specific constant, BIC; Bayesian 
information criterion, DCE; discrete choice experiment, SE; standard error 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 

 Discussion 4.4
In this study, a DCE was used to derive a monetary valuation for different types of 

informal care provided to children with ID. Overall, the results indicate that caregivers 
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require compensation of $AUD 20.61 to provide an additional hour of informal care. 

This is lower than the value suggested by Carers Australia (Carers Australia, 2015), 

derived using the replacement wage method ($AUD 31.36). It may be that this 

difference reflects that this population places a unique value on informal care. The 

difference is also likely to be capturing some of the utility /disutility experienced by 

caregivers. The generation of a value of informal care that incorporates these positive 

and negative effects is a significant advantage of this methodology compared to 

traditional methods of informal care valuation.  

The results of this study further suggest than an individual’s WTA varies depending on 

the type of care provided. Individuals placed the highest value on receiving assistance 

with social support. Understanding the value placed on different types of care has 

important policy implications. In this study social support included activities such as 

playing, supervision, teaching and emotional support. A likely reason for the higher 

valuation of this care type compared to others is the burden of care relating to these 

tasks is high, when caring for a child with ID. Children with ID often need more 

assistance than typically developing children with daily activities such as 

communication and social development. In addition, the high prevalence of behavioural 

and emotional problems in this group may lead to an increased need for caregiver 

activities related to social support. This is an important finding, highlighting the need to 

consider the specific care needs of the target population when allocating resources.  

Interestingly, a quarter of respondents always chose to receive the monetary 

compensation and provide the care themselves. This is also reflected in the precisely 

estimated ASC, which indicates there is a preference for individuals to provide care 

themselves. The relatively high proportion of non-traders may be because respondents 

consistently choose one alternative over the other without deliberation to avoid the 

intellectual effort of considering the trade-off presented. It may also be that non-traders 

were genuine in their consistent choices. There are a number of plausible explanations 

for this. First, this may reflect the financial need of respondents. Second, it may reflect 

their general attitude towards the provision of assistance. For example, caregivers may 

be influenced by a previous negative experience with assistance or perhaps caregivers 

may feel that caring for their child is a very personal task, and may not want someone 

else to provide that care. Third, these choices may reflect the inflexible nature of 
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employment, where people are rarely able to directly substitute time spent caring for 

additional time in employment. While the nature of the experiment lends itself to a high 

proportion of genuine non-traders, future work should consider the inclusion of an exit 

questionnaire to unravel the motivation of non-traders. 

The results of the latent class analysis supported the hypothesis that there are groups of 

individuals that behave similarly to one another in terms of choice, but differently to 

other groups. Understanding what factors drive people’s choices has important policy 

implications. For example, the identification of factors that determine people’s 

preferences for different types of care, could enable policy makers to better direct scarce 

resources.  

One group identified by the model (Class 1) reflected those individuals that had a 

preference for providing the care themselves and receiving cash as compensation, 

however this preference was not dependent on the level of cash compensation or the 

hours of assistance provided. This group can be thought of as ‘objectors’ to whom 

policy interventions that direct services that provide care are likely to be ineffective. 

Policy interventions to assist this group may be better targeted towards providing them 

with emotional support to enable the provision of quality care. Further modelling 

showed that household income, participation in paid work and the child’s age did not 

predict class membership. It is hypothesised that class membership is governed by some 

unobserved factors. Given the context of this research it is highly plausible that 

individuals’ general preferences for care are determined by factors which are more 

difficult to measure such as past experience, trust and emotional characteristics (such as 

feelings of duty or pride). Further research is needed to identify the characteristics of 

individuals that determine choice if policy interventions are to be targeted.  

One limitation of this study relates to attribute framing which can influence individual 

choices and therefore marginal rates of substitution (Howard and Salkeld, 2009). The 

main framing consideration particularly relevant to this design is the selection of the 

levels of cash compensation and potential anchoring effects. Anchoring occurs when 

individuals’ choices are influenced by the levels set in the experiment. For example, in 

this experiment the maximum possible WTA is set by the highest level set for the cash 

compensation and therefore the value for informal care is bounded by $AUD 36. The 

effect of anchoring and any resultant bias was minimised by selecting a wide range of 
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cost levels that was thought to most likely to reflect the distribution of respondent 

preferences, however our ability to do so was limited by the paucity of previous 

research in this field.  

Another limitation of this research is the potential lack of generalisability of results to 

children that have higher care needs, with the results showing that DCE non-responders 

cared for children that had a higher level of behavioural problems than DCE responders. 

Further research to further explore this finding is warranted.  

Use in economic evaluations 

Mentzakis et.al (2011) obtained values ranging from ₤0.31 to ₤0.6 (0.54-1.05 Australian 

dollars at 2015 prices). Van den Berg et. al. (Van den Berg et al., 2008) obtained 

estimates ranging from €0.31 to €11.06 per hour (0.79-28.29 Australian dollars at 2015 

prices). These values are based on an analysis of hourly rates and as such represent the 

required increase in compensation per extra hour of care provided. Care must be taken 

in the interpretation of such values.  

This is important because the inclusion of a value of informal care in economic 

evaluations necessitates the derivation of a marginal cost. In this study, the DCE design 

and analysis was based on the total WTA seen by the respondent and as such the 

resultant estimates represent the marginal cost (rather than the increase in compensation 

derived in previous studies) and can therefore be directly applied in economic 

evaluations. While this represents a significant advantage over alternate methods, it is 

acknowledged that this methodology derives a single average marginal cost and ignores 

scope effects. For example, the required compensation may be different if the hours of 

care are 6 hours instead of 5 hours, compared to 20 hours compared to 5 hours.  

Conclusion 

This is the first attempt to use a DCE to value the preferences of caregivers of children 

and establish a monetary value for informal care tasks. The findings show that this 

methodology produces valid results that can be used for inclusion in economic 

evaluation, allowing the comparison of interventions where a change in time spent 

caring for children is an anticipated outcome. The study demonstrates that the values 

generated by this methodology are different to traditional approaches to informal care 
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valuation and that the use of DCE methodology may provide a means of capturing the 

broader positive and negative effects of caregiving. This study provides an important 

contribution to the literature in producing a value of informal care amongst this 

population that can be directly applied in the economic evaluations. Further research in 

this area is warranted, particularly highlighted by the latent class analysis which shows 

how identification of characteristics that determine choices can help to guide policy 

decisions.  
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Chapter 5: Using a time-use diary to measure the time spent 

providing informal care to children with intellectual disability 

and the impact of Stepping Stones Triple P 

Abstract 
Background: This chapter investigates the use of a time-use diary to measure the time 

spent providing informal care by caregivers of children with intellectual disability (ID). 

It explores how this time is affected by access to Stepping Stones Triple P (SSTP). A 

better understanding of the time costs associated with childhood ID will help to plan 

and prioritise services targeted towards reducing caregiver burden.  

Methods: The sample consisted of caregivers of a child with ID aged between two and 

12 years old recruited in two states of Australia: Victoria and New South Wales. A 24-

hour time-use diary was developed, and responses were compared to responses obtained 

from a retrospective recall questionnaire. For comparison, time spent providing 

informal care due to their child’s disability was valued using three alternate methods; 

values obtained in Chapter 4 from a discrete choice experiment (DCE), the proxy good 

method and the opportunity cost method.  

Results: Based on the recall questionnaire, total reported time spent due to the disability 

was at baseline 10.49 hours per day in Victoria and 10.29 hours per day in NSW. The 

recall questionnaire overestimates time spent compared to the results obtained from the 

time-use diary where the total reported time spent providing care due to the child’s 

disability at baseline was 4.99 hours per day in Victoria and 6.12 hours per day in NSW. 

Accounting for joint production, the time spent providing care due to the child’s 

disability at baseline was 4.13 hours per day in Victoria and 4.76 hours per day in NSW. 

Based on the time-use diary the total time spent providing care not due to their child’s 

disability at baseline was 9.02 hours in Victoria and 7.51 hours per day in NSW. 

Using DCE derived values the cost per day of informal care due to the disability at 

baseline was $114.07 in Victoria and $141.19 in NSW. Using the proxy good method 

the cost per day of informal care due to the disability at baseline was $154.93 in 

Victoria and $188.01 in NSW. Using the opportunity cost method the cost per day of 
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informal care due to the disability at baseline was $192.12 in Victoria and $235.24 in 

NSW.  

Regression modelling examining the impact of SSTP in Victoria showed that three 

months after receiving SSTP, caregivers spent 0.33 fewer hours per day doing 

household errands relating to their child’s disability. 

Conclusions: The results of this chapter demonstrate the considerable caregiver burden 

of childhood ID. A better understanding of the burden associated with caregiving can be 

used to assist policymakers in directing resources where they are most needed. The 

results also demonstrate that the methods associated with both, measuring informal care 

and valuing informal care, have a significant impact on the value placed on caregiver 

time. Results showed that the recall questionnaire overestimated the time spent 

providing informal care. Using the DCE derived values yielded the lowest cost of 

informal care of the three methods tested. This reflects the unique preferences of this 

population and also captures other positive and negative effects (such as personal 

satisfaction and stress) associated with caregiving that are not reflected in average wage 

rates. The methods associated with measuring and valuing informal care can have 

important implications in the consideration of the relative costs and benefits of 

competing interventions in economic evaluations.  
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 Introduction  5.1
This chapter investigates the use of a time-use diary to measure the time spent providing 

informal care by caregivers of children with intellectual disability (ID). As discussed in 

Chapter 4, informal care is the unpaid assistance provided by non-professional 

caregivers to family members or friends, and is an important resource that should be 

considered in economic evaluations, especially where a societal perspective is adopted.  

There are extensive care needs associated with raising a child with ID. While children 

with ID often require extra help with self-care, communication and mobility, there is 

currently a paucity of research measuring the time burden associated with the provision 

of this assistance.  One Australian study used a retrospective questionnaire to measure 

the time spent per week by families, on care for their child. The study found that 

families spent 52-85 hours on care for their child with ID, depending on the severity of 

the disability (Doran et al., 2012), highlighting that the time burden is significant.  

Behavioural and emotional problems in children with ID have also been shown to be 

associated with increased family time spent providing care (Einfeld et al., 2010), 

providing support for the idea that that interventions such as Stepping Stones Triple P 

(SSTP), that address behavioural or emotional problems in children with ID have the 

potential to reduce caregiver burden and therefore the indirect costs associated with 

caregiving.  

There is increasing recognition of the importance of accurately estimating the costs 

associated with the provision of informal care and including these costs in economic 

evaluations (Al-Janabi et al., 2016; McDaid, 2001). The literature has largely focused 

on difficulties associated with valuing informal care (Van den Berg and Spauwen, 

2006b), and this issue has been discussed in detail in Chapter 4 of this thesis. However, 

the accurate and reliable measurement of the time spent caregiving is often overlooked.  

Retrospective recall questionnaires and time-use diaries are two methods that have both 

been used to elicit time-use data from informal caregivers. Retrospective questionnaires 

ask respondents to recall their activities over a set period, for example, during the 

previous week. Time-use diaries ask respondents to record their activities during a set 

period. For example, recording all activities throughout the day for a 24-hour period. 
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The measurement of time presents a number of methodological issues that need to be 

considered in the selection of an appropriate method of collecting time-use data. 

It has been noted that the use of retrospective questionnaires to recall time-use 

information is subject to significant recall bias and has the potential to compromise the 

validity and reliability of the resultant data (Juster, 1986). In particular, the accuracy and 

validity of the data obtained from retrospective recall questionnaires is strongly related 

to the length of the recall period. Evidence suggests that where the period of recall is 

greater than 24 hours, data quality declines (Juster, 1986).  

The diary method has been considered to be the gold standard (Juster and Stafford, 

1991) in collection of time-use data, and to be the only method of time-use collection 

that does not carry with it major systematic biases (Juster et al., 1991). However, while 

time-use diaries may overcome major biases, they can be expensive and difficult to 

implement due to the time burden placed on respondents. Furthermore, there may be 

recording error when completing time-use diaries and the days selected for diary 

keeping may not be representative of a typical day.  

Other potential sources of bias in the measurement of informal care time can arise from 

joint production and normal caregiving activities. Joint production occurs when one or 

more tasks are carried out at the same time. For example, a caregiver might spend time 

feeding a child while also preparing a meal. This presents difficulties in accounting for 

time allocated to specific activities.  It may also be difficult to delineate those activities 

that are normal caregiving responsibilities and those activities that are due to the 

disability. This is particularly salient in the context of measuring informal care provided 

to children, in that all children require some level of care with daily activities.  

In measuring and valuing the time spent providing informal care by caregivers of 

children with ID, two methodological issues are considered. The first issue considered 

is the impact of the methodology of time-use measurement. In this chapter, the 

development and use of a time-use diary to measure the time spent providing informal 

care is described and the results compared to results of a retrospective recall 

questionnaire (discussed in detail in Chapter 6). 

The second issue considered, is the impact of alternative valuation approaches on the 

resultant cost of informal care. Three methods of valuation are considered; values 
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derived from a discrete choice experiment (DCE) described in detail in Chapter 4, the 

proxy good method and the opportunity cost method. DCE methodology was employed 

in Chapter 4 to derive values for different informal care tasks. DCE methodology allows 

informal care to be valued independently from the level of disability of the recipient and 

the services available to them, and has the ability to take into account any other 

utility/disutility a caregiver may experience as a result of the caregiving process. The 

proxy good method values time spent on caregiving activities at the market cost of 

obtaining those services. The opportunity cost method of valuation involves valuing 

time spent in a caring capacity by valuing the number of hours in paid work forgone.  

The overall aim of this study is to accurately measure the time spent providing informal 

care by caregivers of children with ID, and examine how these costs are affected by 

SSTP. Given children with ID have significant care needs, it is important for 

policymakers to understand how potential interventions benefit affected families and 

how costs associated with ID may be affected. The effectiveness of SSTP in changing 

costs associated with time spent providing informal care will be used in Chapter 7 to 

inform the economic evaluation of SSTP. This chapter also aims to compare time-use 

measurement and valuation methods. 

 Methods 5.2

 Recruitment and data collection 5.2.1

The study recruited a sample of caregivers from the Phase 2, 900 Population (discussed 

further in Chapter 2). The sample were caregivers of a child aged between two and 10 

years old, with an ID (or developmental delay if under the age of four). Where 

recruitment occurred in New South Wales (NSW) the sample were caregivers of a child 

aged between two and 12 years old (discussed further in Chapter 2). Recruitment for the 

overall study occurred in three jurisdictions of Australia; Queensland, Victoria and 

NSW. Because of the timing of recruitment in Queensland and because the time-use 

diary was developed during this thesis, it was not available for implementation in 

Queensland (discussed further in Chapter 2). 

Participants were recruited through a mass media campaign (newspaper stories, radio 

advertisements, and an internet outreach campaign) and through schools and early 

intervention services. Recruitment occurred between April 2014 and February 2017.  
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Participants in Victoria were required to complete the questionnaire and time-use diary 

at three time-points; baseline (immediately prior to receiving the intervention), post-

intervention (three-months after completing the baseline questionnaire) and 15-months 

post (15-months after completing the baseline questionnaire). Participants in NSW were 

not asked to complete the 15-month follow-up questionnaire or time-use diary. This is 

discussed further in Chapter 2. Participants were reimbursed $50 cash or gift voucher 

for each questionnaire completed. In Victoria, participants received an additional $50 if 

they completed all three time-points. Participants not completing follow-up surveys 

were followed up via email initially, and subsequently received two phone call 

reminders. 

For Victoria, data were available to allow a comparison between baseline time-use and 

the post-intervention time-use at both three-months and 15-months post. For NSW data 

were available to allow a comparison between baseline time-use and the post-

intervention time-use at three-months post.  

At the time of data analysis not all participants in Victoria had completed the 15-month 

follow-up period and as such were not yet eligible to complete the second follow-up 

questionnaire. Similarly, at the time of data analysis not all participants in NSW had 

completed the three-month follow-up period and were not yet eligible to complete this 

questionnaire. A data lock recording all responses prior to this date occurred on 9th 

February 2017. 

For the majority of respondents, questionnaires were completed online; however, 

participants were able to complete the questionnaire with trained personnel via 

telephone or could receive a hard-copy by post if requested. All participants provided 

informed consent prior to completing the questionnaires. The study was approved by the 

University of Queensland Human Research Ethics Committee (HREC), the Monash 

University HREC and the University of Sydney HREC. Additional ratification was 

obtained from the University of Technology Sydney HREC. 
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 Development of the time-use diary  5.2.2

In order to accurately collect time-use information a time-use diary was developed. The 

time-use diary asked respondents to complete detailed information about their activities 

across the 24-hour period starting at midnight yesterday. This methodology reduces 

recall biases compared to the recall questionnaire method in two ways. First, 

participants were only asked to recall their time-use in the previous 24-hour period, 

rather than over a long period of time. Second, by providing intervals the diary forces 

participants to think systematically about their time-use. This is in contrast to the recall 

questionnaire which asks participants to think about their time-use over an average 

week.  

A fixed interval design was chosen where participants were asked to complete their 

activities in 15-minute intervals (therefore each day comprised 96 intervals). Fixed 

interval diaries have been shown to yield less variation in the quality of data obtained 

than open interval diaries, where respondents self-report start and finish activity times 

(Department of Economic and Social Affairs Statistics Division, 2005). In general, 

shorter time intervals provide better approximations of time-use data as a smaller 

number of activities are likely to have occurred in that time-period. Time intervals of 15 

minutes were selected in this study so as to capture activities of a relatively short 

duration without placing the burden of a shorter time intervals (and therefore a large 

number of time intervals per 24 hours) on participants. In addition, the use of 15-minute 

intervals is consistent with other widely used time-use diary surveys conducted in 

Australia (e.g. Longitudinal Survey of Australian Children). 

In order to minimise the time burden associated with the time-use diary, participants 

were asked to complete the diary for only one day. Rather than nominating a specific 

day of the week, respondents were asked to think about the 24-hour period starting 

yesterday. This ensured a more even spread of completion across different days of the 

week.  

Participants were asked to report the time they spent on four informal care tasks; 

household errands, housework, social support and personal care (including providing 

transport). Other activities not related to informal care were included to assist 
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participants in thinking systematically about their day. These activities included sleep, 

paid employment and other activities.  

The diary was designed specifically to consider two issues arising in this population. 

The first is that of joint production, whereby one or more tasks are carried out at the 

same time. To overcome this, participants were allowed to select more than one activity 

for each time slot. The second issue particularly salient in the context of measuring 

informal care provided to children is that it is often difficult to delineate those activities 

that are normal caregiving responsibilities and those activities that are added activities 

due to the disability (Leiter et al., 2004). In order to overcome this, each relevant task 

was divided into two; one for activities due to the disability and one where the task was 

not due to the disability.  

Participants were provided a detailed example to assist in thinking about these issues. 

The instructions and the provided example are shown in Figure 5.1. A portion of the 

time-use diary is provided in Figure 5.2.  

The time-use diary was piloted within a convenience sample of parents for 

comprehension and format. Amendments made to the diary following feedback 

included formatting certain phrases in bold and the highlighting of alternate rows in a 

different colour. This served to enhance the readability of the diary and minimise 

recording errors.  
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Figure 5.1 Time-use diary instructions and example 
Instructions 
 
Please read these instructions carefully before starting this question. This 
question asks you to select your activities yesterday. The diary should cover the 
full 24-hour period starting at midnight.  
 
How to complete the diary 
This diary covers what you have been doing over the 24 hours that started at 
midnight yesterday. Each box represents 15-minute intervals. For each 15-minute 
interval please select the activity or activities that best match what you were 
doing at that time of day. You can select more than one activity for each time of 
day. Make sure you select at least 1 activity for each time slot in the diary. 
 
What if I am doing more than one thing at a time? 
Often we spend time doing more than one thing at a time. If you are doing a few things 
at one time, please mark more than 1 activity per time slot.  
For example, you may be watching TV whilst also preparing dinner. Select both 
activities for that time.  
 
Time spent caring for my child 
People with intellectual disability or developmental delay may need extra care, support 
and supervision. We would like to know how much time you spend providing care for 
your child that is due to the intellectual disability or developmental delay. Please 
consider whether the activity was due to the intellectual disability or not.  
  
An example 
You woke up at 5.30am and had a quick shower and got dressed. 
You woke up both of your children and helped both children get dressed. 
Study Child needs extra help with getting dressed so it takes you a bit of time to help 
her. 
You then prepared breakfast for both children and yourself and sat down to eat 
together. 
Study Child does not need any extra help with eating breakfast as a result of her 
disability. 
 
Your diary would look like this 
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Figure 5.2 A portion of the time-use diary provided to participants 
For each 15-minute interval please select the activity/activities that best 
match what you were doing at that time of the day.  
 
You can tick more than one activity for each time slot.  
 
Make sure you select at least 1 activity for each time slot in the diary.  
 
Paid employment refers to time you spent at work and does not include travel 
time 
  
Other activities not related to your child/children might include personal care 
for yourself (such as dressing and eating meals), personal leisure (seeing friends 
and family, relaxing, reading a book, playing sport), travel time, charity work, 
caring for another disabled family member 
  
Examples of errands include shopping, banking, keeping records and paying bills 
  
Examples of housework include preparing meals, washing clothes, cleaning and 
ironing 
  
Examples relating to social support for your child/children include playing 
together, supervision, companionship, teaching, emotional support and playing 
sport with your child 
  
Examples relating to personal care (including providing transport) of your child 
include dressing, toileting, meals, taking your child to school or other activities, 
attending appointments and administering medications  

  
 

 

Sleep Paid Other

Time you 
spent sleeping Employment

Other 
activities not 

related to 
your 

child/children

Errands not 
due to your 

child's 
disability

Errands due 
to your childs 

disability 

Housework 
not due to 
your child's 

disability

Housework 
due to your 

childs 
disability 

Social support 
not due to 
your child's 

disability

Social support 
due to your 

childs 
disability 

Personal care 
not due to 
your child's 

disability

Personal care 
due to your 

childs 
disability 

Midnight 12:15 AM

12:15 12:30 AM

12:30 12:45 AM

12:45 1:00 AM

1:00 1:15 AM

1:15 1:30 AM

1:30 1:45 AM

1:45 2:00 AM

2:00 2:15 AM

2:15 2:30 AM

2:30 2:45 AM

2:45 3:00 AM

3:00 3:15 AM

3:15 3:30 AM

3:30 3:45 AM

3:45 4:00 AM

Social support for your 
child/children

Personal care for your 
child/childrenErrands Housework
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 The informal care recall questionnaire 5.2.3

In order to compare methodologies, a recall question was developed to collect 

information about the time spent providing care for their child with ID. The recall 

question was presented as a part of the broader questionnaire completed by participants 

(discussed further in Chapter 6 and presented in Appendix J)  

Caregivers were asked to think about the number hours they spent providing care for 

their child in a typical week. Caregivers were asked to think specifically about the 

amount of care they provided that is due to their child’s disability. The questionnaire 

focused on the same caregiving tasks as the time-use diary.  

The question was phrased as follows: ‘This question relates to the time you spend 

caring specifically for your child. People with intellectual impairment / disability or 

developmental delay may need extra care, support and supervision provided by their 

parents, other relatives or friends. For how many hours do you provide this kind of help 

in a typical week? Please give estimates of the average numbers of hours per week that 

is due to the intellectual impairment / disability or developmental delay on the following 

tasks?’ 

 Analysis 5.2.4

The results obtained at baseline, from the retrospective recall questionnaire, were 

compared to the results obtained at baseline, from the diary method. The questionnaire 

only asked about time spent due to the disability. The total time spent on each informal 

care task due to the disability from the questionnaire and the diary were compared using 

the paired t-test. The questionnaire asked for the total time spent in the previous week. 

These values were divided by seven to obtain a daily value that could be compared to 

the diary. To avoid bias, the same sample that completed the diary were used to 

calculate the informal care time using the questionnaire.  

As a further exploratory analysis, the extent of joint production was explored by 

applying a modification to the results of the time-use diary. The method used to modify 

the results in order to consider the effect of joint production is that suggested by van den 

Berg et. al. (Van den Berg et al., 2006b). The following equation was used: 
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Equation 5.1 Modified time spent due to the disability = 24/(total number of hours per day * hours 
spent due to the disability) 

 

The total time spent due to the disability on each informal care task due to the disability 

modified using the above equation were compared to the unmodified results from the 

diary using the paired t-test. As this analysis was exploratory the unmodified results of 

the time-use diary were used in the remainder of the analyses. 

Time spent providing informal care was compared between baseline and three-months 

post baseline, and between baseline and 15-months post baseline using the results 

obtained from the diary method. Simple comparisons were conducted using the paired t-

test.  

Individuals that did not complete the time-use diary at baseline were excluded from the 

analysis. Pre-post comparisons were conducted using the sample that completed the 

baseline diary and at least one follow-up diary. 

Missing data were retained as missing if all diary responses were missing. In order to 

retain as much data as possible, where participants had responded to some diary time 

slots, missing responses were replaced with zero. The same methodology was applied to 

the time-use data from the questionnaire; where responses to all tasks were missing, 

responses were retained as zero. Where there were responses to some tasks, the missing 

data were replaced with zeros.  

Missing data relating to household income, was accounted for using the modified zero 

order method. A new dummy variable was created to indicate whether that observation 

was missing and the missing observation was replaced with zero in the original variable. 

Missing data relating to other control variables were inconsequential (n<5). 

Due to the non-randomised nature of this study, care must be taken in accounting for 

potential differences between the study population and the population that would 

eligible to receive the intervention in the real world (selection bias). In order to account 

for such differences regression models using panel data techniques were developed to 

conduct before and after comparisons. Regression models were estimated for the 

following outcomes; time spent per day on household errands due to the disability, 

housework due to the disability, personal care due to the disability, social support due to 
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the disability and total informal care cost per day. All outcomes were treated as 

continuous and were therefore analysed using logistic regression techniques.  

The panel nature of the data (multiple observations across time for each individual) was 

accounted for by using specifying both random and fixed effects models for all 

analyses. Random effects models control for unobserved heterogeneity and assume that 

the individual specific effects are uncorrelated with the independent variables. Fixed 

effects models control for unobserved heterogeneity when this heterogeneity is constant 

over time and correlated with independent variables. The Hausman test was used to 

select the most appropriate model.  

The following control variables were included in all models; Aboriginal and Torres 

Strait Islander status, whether the caregiver was Australian born, state of recruitment, 

caregiver gender, household equivalised income, caregiver educational status, caregiver 

participation in paid work, whether the caregiver received financial benefits, caregiver 

age, child gender and child age.  

Time spent providing informal care due to the disability was valued using three primary 

methods. First, time spent caregiving was valued using the proxy good method which 

values time spent at the market cost of obtaining those services. Based on this 

methodology the cost of each care type was valued separately. The cost of personal care 

was assumed to be $29.80, based on the wage rate for personal carers and assistants 

(Australian Bureau of Statistics, 2017). Social support was valued at $39.00 based on 

the average wage rate for social and welfare professionals (Australian Bureau of 

Statistics, 2017). Housework and household errands were valued at $25.50, the average 

wage rate for cleaners and laundry workers (Australian Bureau of Statistics, 2017).  

Second, time spent caregiving was valued using the results obtained from a DCE 

designed to elicit the value of informal care from caregivers of a child with ID (Chapter 

4 of this thesis). Using the results of the DCE each care type could be valued separately; 

personal care at $15.34 per hour, social support at $35.96 per hour, household errands at 

$0 per hour (results of the DCE were non-significant, therefore the value was assumed 

to be zero) and housework at $32.07 per hour. These values were derived using 2012-

2013 prices. Values were inflated to 2015-2016 prices using the average wage inflation 

(Australian Bureau of Statistics, 2013b), giving the following values; $16.64 for 
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personal care, $39.01 for social support, $0 for household errands and $34.79 for 

housework. 

As an additional comparison, the opportunity cost method was explored to value time 

spent caregiving. The use of the individuals wage rate derived from the questionnaire 

was not appropriate because many caregivers were not active in the labour market and 

therefore have no market wage rate. Therefore, the national average wage was used to 

value time spent caregiving. In 2009-2010 the average wage rate was $32.20 per hour 

(Australian Bureau of Statistics, 2011a). This was inflated to 2015-2016 prices using the 

average wage inflation (Australian Bureau of Statistics, 2013b), giving an average wage 

rate of $38.50 per hour. Alternative methods of employing the opportunity cost method 

where no market wage rate is available, not explored here, include using the wage rate 

of a different but similar sample, for example, the average wage rate of females.   

Daily costs of informal care were converted to monthly costs by multiplying by a factor 

of 30.4. 

All analyses were conducted in STATA Version 13.  
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 Results 5.3

 Participant flow 5.3.1

The participant flow is shown in Figure 5.3. 

 

  VICTORIA NEW SOUTH 
WALES 

Completed baseline survey 
(n=270) 

Completed at least one follow-
up survey (n=236) 

Completed 3-months post diary 
(n=115) 

64% response rate 

Completed 15-months post 
diary (n=67)* 

68% response rate* 

Completed baseline diary 
(n=119) 

66% response rate 

Eligible to complete diary 
(n=181)# 

Completed baseline survey 
(n=336) 

Completed at least one follow-
up survey (n=249) 

Completed 3-months post diary 
(n=174) 

70% response rate 

Completed 15-months post 
diary (n=0)^ 

Completed baseline diary 
(n=194) 

78% response rate 

Eligible to complete diary 
(n=249) 

# In Victoria, the diary was implemented in February 2015 and therefore only participants recruited after this date were 
eligible to complete the time-use diary. Of the 236 participants comprising the analysis set, 181 participants were eligible to 
complete the diary. 
*Participants at the time of data lock (09/02/2017). Data collection remains ongoing in Victoria. At the date of data lock, 98 of 
the 181 participants in Victoria were eligible to complete the 15-month follow-up questionnaire. 
^No 15 month-post survey data available in NSW as per the study design (see Chapter 2) 
 

Figure 5.3 Participant flow for time-use diary completion 
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 Sample characteristics 5.3.2

In Victoria, the diary was implemented in February 2015 and therefore only participants 

recruited after this date were eligible to complete the time-use diary. Of the 236 

participants comprising the analysis set, 181 participants were eligible to complete the 

diary. Of these, 119 (66%) participants completed the diary at baseline and 115 (64%) at 

three-months post. At the date of data lock, 98 of the 181 participants were eligible to 

complete the 15-month follow-up diary and of these 68 (68%) responses were received. 

Selected characteristics of the analysis set and those that responded to the time-use diary 

at baseline are presented in Table 5.1 and Table 5.2. The two groups have similar 

characteristics. Those that completed the TUD were similar to those that did not, with 

the exception of the dependent child’s age; children of caregivers that did not complete 

the TUD were older (p=0.02). 

In NSW, there were 249 participants in the analysis set and of these, 194 (78%) 

participants completed the time-use diary at baseline and 174 (70%) completed the 

time-use diary at the three-months post time-point. Selected characteristics of the 

analysis set and those that responded to the time-use diary are presented in Table 5.1 

and Table 5.2. Those that completed the TUD were similar to those that did not, with 

the exception of the dependent child’s level of behavioural problems. Children of 

caregivers that did not complete the TUD had a higher level of behavioural problems 

(p<0.01) as measured by the Development Behaviour Checklist. 

Testing of baseline responses revealed there was a spread across different days of the 

week, although some variation did occur. Most responses were received for Mondays 

(20%-22% of responses in Victoria and NSW respectively), and the least responses 

were received for Saturdays (7%-8% of responses in Victoria and NSW respectively). 
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Table 5.1 Selected sample characteristics of caregivers of a child with ID in the analytic sample and 
those that responded to the time-use diary 

Characteristics  
Victoria eligible 
analytic sample 
 (n=181) 

Victoria 
baseline time-
use responders 
 (n=119) 

NSW 
analytic sample 
(n=249) 

NSW  
baseline time-
use responders 
(n=194) 

 N (%) N (%) N (%) N (%) 
Age (years)     

     Mean (range) 38.8 (22-70) 
n=175 

38.4 (22-62) 
n=119 

39.9 (23-64) 
n=248 

39.9 (23-64) 
n=193 

Gender      
     Male 21 (11.6) 14 (11.8) 19 (7.6) 16 (8.3) 
     Female 159 (87.9) 104 (87.4) 230 (92.4) 178 (91.8) 
     Missing 1 (0.6) 1 (0.8) - - 
Marital status     
   Married/de-facto 149 (82.3) 103 (86.6) 197 (79.1) 161 (83.0) 
   Never/Not married 30 (16.6) 15 (12.6) 52 (20.9) 33 (17.0) 
   Other 2 (1.1) 1 (0.8) - - 
   Missing - - - - 
Education     
No further qualifications since school 16 (8.8) 7 (5.9) 23 (9.2) 15 (7.7) 
   Other non-school qualifications 12 (6.6) 9 (7.6) 10 (4.0) 9 (4.6) 
   Certificate any level (including trade) 40 (22.1) 24 (20.2) 56 (22.5) 40 (20.6) 
   Diploma/graduate certificate 37 (20.4) 24 (20.2) 48 (19.3) 38 (19.6) 
   Undergraduate degree 47 (26.0) 32 (26.9) 70 (28.1) 56 (28.9) 
   Postgraduate degree 27 (14.9) 22 (18.5) 40 (16.1) 36 (18.6) 
   Missing 2 (1.1) 1 (0.8) 2 (0.8) - 
Annual household income equivalised1     

     Mean $40,846.61 
n=188 

$41,151.40 
n=100 

$43,435.65 
n=192 

$43,218.59 
n=158 

In paid work     
   No 87 (48.1) 50 (42.0) 159 (63.9) 117 (60.3) 
   Yes 91 (50.3) 68 (57.1) 90 (36.1) 77 (39.7) 
   Missing 3 (1.66) 1 (0.8) - - 
Australian born      
   No 45 (24.9) 30 (25.2) 96 (38.6) 75 (38.7) 
   Yes 133 (73.5) 88 (74.0) 152 (61.0) 118 (60.8) 
   Missing 3 (1.7) 1 (0.8) 1 (0.4) 1 (0.5) 
Aboriginal or Torres Strait Islander      
   No 174 (96.1) 116 (97.5) 240 (96.4) 189 (97.4) 
   Yes 3 (1.7) 2 (1.7) 9 (3.6) 5 (2.5) 
   Missing 4 (2.2) 1 (0.8) - - 
Abbreviations: ID; intellectual disability, NSW; New South Wales 
1 Equivalised annual household income calculated using the modified OECD method discussed further in Chapter 3 
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Table 5.2 Selected sample characteristics of dependent children with ID in the analytic sample and 
those that responded to the time-use diary 

Characteristics  

Victoria 
eligible 
analytic 
sample 
 (n=181) 

Victoria 
baseline 
time-use 
responders 
 (n=119) 

NSW 
analytic 
sample 
(n=249) 

NSW  
baseline 
time-use 
responders 
(n=194) 

 N (%) N (%) N (%) N (%) 
Age (years)    
     Mean (range) 5.7 (2-10) 

 
5.4 (2-10) 
 

6.4 (2-12) 
n=249 

6.2 (2-12) 
n=194 

Gender     
     Male 125 (69.1) 80 (67.2) 182 (73.1) 144 (74.2) 
     Female 56 (30.9) 39 (32.8) 66 (26.5) 50 (25.8) 
     Missing - - 1 (0.4) - 
Diagnostic group1     
   Language  52 (28.7) 37 (32.0) 52 (20.9) 49 (25.3) 
   Genetic 47 (26.0) 26 (21.9) 55 (22.1) 45 (23.2) 
   Sensory 10 (5.5) 8 (6.72) 12 (4.8) 12 (6.2) 
   Physical 25 (13.8) 15 (12.6) 47 (18.9) 40 (20.6) 
   Autism spectrum disorders 101 (55.8) 65 (55.6) 139 (55.8) 109 (56.2) 
Behavioural problems (DBC-P and DBCU4 
standardised score)2 
     Mean (range) 
     Higher scores indicate greater problems 

63.21 (10-
147) 
n=179 

61.18 (10-
147) 
n=118 

56.98 (6-
143) 
n=245 

53.39 (6-
137) 
n=192 

Abbreviations: DBC-P; Developmental Behaviour Checklist – Primary Carer, DBC-U4; Developmental Behaviour 
Checklist – Under 4, ID; intellectual disability, NSW; New South Wales 
1Methods used to create diagnostic groupings discussed in Chapter 3 
2Methods used to obtain the Developmental Behaviour Checklist (DBC) standardised score discussed in Chapter 3  

 Time-use 5.3.3

5.3.3.1 Descriptive results; time-use 

Based on the time-use diary the total time spent providing care due to the disability at 

baseline was 4.99 hours per day in Victoria and 6.12 hours per day in NSW (Table 5.4). 

The total time spent providing care not due to their child’s disability at baseline was 

9.02 hours in Victoria and 7.51 hours per day in NSW. 

The total time spent undertaking caring tasks due to the disability was significantly 

higher when measured using the recall questionnaire compared to the time-use diary 

(Table 5.3), suggesting that the recall questionnaire overestimates the time spent on 

caregiving. Based on the recall questionnaire the total time spent due to the disability at 

baseline was 10.49 hours per day in Victoria and 10.29 hours per day in NSW, 

significantly higher than reported estimates from the time-use diary. In both the Victoria 

and NSW samples, the time spent was also significantly higher across three of the four 

tasks; personal care, social support and housework when measured using the time-use 

diary compared to the recall questionnaire.  
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Results of the time-use diary modified to account for joint production, show that 

caregivers spend significantly fewer hours caring for their child as a result of the 

disability than when the diary method is modified to account for joint production (Table 

5.3). Overall the number of hours spent caring for their child due to their disability 

when modifying for joint production was 4.13 hours in Victoria and 4.76 hours in NSW. 

The unmodified results of the time-use diary were used in the remainder of the analyses.  

In both Victoria and NSW, the time spent caring due to the disability at baseline was 

examined by diagnostic group (language, genetic, sensory, physical and autism 

spectrum disorders), child age and level of behavioural problems. There were no 

significant differences in the time spent caring due to the disability by diagnostic group. 

In Victoria and NSW, a greater level of behavioural problems predicted greater time 

spent caring due to the disability. For every additional point in the DBC transformed 

score you could expect caregivers to spend an additional 0.04 hours per month caring 

due to the disability (p=0.02) in Victoria and an additional 0.04 hours per month 

(p=0.05) in NSW.  In Victoria there were no significant differences by child age, 

however in NSW caregivers spent an additional 0.46 hours caring due to the disability 

for every extra year in child age.  

5.3.3.2 Impact of the intervention 

In both states, the total time spent due to the disability, as measured by the time-use 

diary, decreased after the intervention was made available, however these decreases 

were not statistically significant (Table 5.4). In Victoria, the total time spent due to the 

disability at baseline was 4.99 hours per day. This decreased (non-significantly) to 4.25 

hours per day three-months post and 4.18 hours per day 15-months post. In NSW, the 

total time spent due to the disability at baseline was 6.12 hours per day. This decreased 

(non-significantly) to 5.49 hours per day three-months post.  

In Victoria, there was a statistically significant decrease in time spent on household 

errands due to the disability at three-months post (decrease from 0.84 hours to 0.49 

hours), however this decrease was not sustained at 15-months post. At baseline, 

caregivers spent 1.42 hours per day on social support, 2.00 hours per day on personal 

care and 0.73 hours per day on housework due to the child’s disability. There were no 
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significant changes in time spent on these tasks at either three-months post or 15-

months post.  

In NSW, similar to Victoria, the most time spent by caregivers due to their child’s 

disability was on tasks relating to personal care. In NSW, caregivers spent on average 

2.45 hours per day on personal care tasks due to their child’s disability, although this 

did not change significantly at three-months post. There were also no significant 

changes between baseline and three-months post in time spent on social support, 

housework or household errands due to their child’s disability.   
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Table 5.3 Daily time spent caring due to their child’s disability by caregivers of a child with an ID, using a time-use diary and recall questionnaire  
 Victoria NSW 

Time spent 

Time-use diary mean 
hours  
baseline (SE)  
(n=119) 

Time-use diary modified 
for joint production 
mean hours  
baseline (SE) 
(n=119) 

Recall 
questionnaire 
mean hours  
baseline (SE) 
(n=115) 

Time-use diary 
mean hours  
baseline (SE) 
(n=194) 

Time-use diary 
modified for 
joint production 
mean hours  
baseline (SE) 
(n=194) 

Recall 
questionnaire 
mean hours  
baseline (SE) 
(n=185) 

Social support due to the disability 1.42 (0.22) 1.08** (0.14) 3.66*** (0.33) 1.59 (0.16) 1.23*** (0.11) 3.29*** (0.23) 
Personal care due to the disability 2.00 (0.18) 1.67*** (0.14) 3.44** (0.42) 2.45 (0.20) 1.97*** (0.14) 3.34*** (0.20)   
Housework due to the disability 0.73 (0.11) 0.60** (0.08) 2.19*** (0.22)  1.10 (0.15) 0.80** (0.08) 2.34*** (0.15)  
Household errands due to the disability 0.84 (0.13) 0.75** (0.12) 1.14 (0.17) 0.97 (0.12) 0.77** (0.08) 1.18*** (0.11) 
Total time spent due to the disability 4.99 (0.41) 4.13*** (0.28) 10.49*** (0.84)  6.12 (0.48) 4.76*** (0.25) 10.29*** (0.51) 
Abbreviations: ID; intellectual disability, NSW; New South Wales, SE; standard error 
***,**,* Change from time-use diary (unmodified) at baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 5.4 Time-use of caregivers of a child with ID in the previous day using the time-use diary (unmodified) 
 Victoria NSW 

Time spent 
Mean hours 
baseline (SE) 
(n=119) 

Mean hours 
3-months post (SE)  
(n=115) 

Mean hours 
15-months post (SE) 
(n=67) 

Mean hours 
baseline (SE) 
(n=194) 

Mean hours 
3-months post (SE) 
(n=174) 

Employment 1.92 (0.31) 2.09 (0.33) 1.62 (0.37) 1.31 (0.21) 1.63 (0.24) 
Sleep 7.42 (0.17) 7.35 (0.20) 7.69 (0.27) 6.91 (0.16) 7.30** (0.18) 
Other (not due to the disability) 3.56 (0.22) 3.94 (0.28) 3.44 (0.29)  3.51 (0.22) 3.06 (0.22) 
Social support not due to the disability 1.75 (0.25) 1.92 (0.24) 1.45 (0.23) 1.45 (0.18) 1.53 (0.18) 
Personal care not due to the disability 2.54 (0.26) 2.05 (0.20) 1.71 (0.23) 2.24 (0.20) 1.96 (0.20) 
Housework not due to the disability 3.13 (0.21) 2.50* (0.17) 2.75 (0.24) 3.20 (0.18) 2.87 (0.17) 
Household errands not due to the disability 1.60 (0.17) 1.19 (0.13) 1.13**(0.18) 1.42 (1.42) 1.15 (0.11) 
Total care time spent not due to the disability 9.02 (0.57) 7.67 (0.47) 7.03 (0.56) 7.51 (0.40) 7.50 (0.40) 
Social support due to the disability 1.42 (0.22) 1.21 (0.19) 1.21 (0.23) 1.59 (0.16) 1.39 (0.14) 
Personal care due to the disability 2.00 (0.18) 1.98 (0.25) 1.40 (0.19) 2.45 (0.20) 2.35 (0.20) 
Housework due to the disability 0.73 (0.11) 0.58 (0.10) 0.74 (0.16) 1.10 (0.15) 0.90 (0.14) 
Household errands due to the disability 0.84 (0.13) 0.49* (0.08) 0.83 (0.18) 0.97 (0.12) 0.84 (0.12) 
Total time spent due to the disability 4.99 (0.41) 4.25 (0.45) 4.18 (0.50) 6.12 (0.48) 5.49 (0.44) 
Abbreviations: ID; intellectual disability, NSW; New South Wales, SE; standard error 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
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5.3.3.3 Descriptive results; costs 

As shown in Table 5.5 and Table 5.6, using the DCE derived values yielded the lowest 

cost of informal care of the three methods (DCE, proxy good method and opportunity 

cost method). Using the DCE derived values the cost per day of informal care due to the 

disability at baseline was $114.07 in Victoria and $141.19 in NSW. This decreased in 

Victoria by $13.75 at three-months post and by $17.85 at 15-months post. In NSW, the 

cost derived using the DCE decreased by $16.34 at three-months post. 

Using the proxy good method, the cost per day at baseline was $154.93 in Victoria and 

$188.01 in NSW. This decreased in Victoria by $23.49 at three-months post and by 

$25.94 at 15-months post. In NSW, the cost decreased by $19.08 at three-months post.  

Using the average wage rate resulted in a higher cost of informal care than using the 

DCE derived values for individual informal care types. Using the average wage rate, the 

cost per day at baseline was $192.12 in Victoria and $235.24 in NSW. This decreased in 

Victoria by $28.33 at three-months post and by $31.18 at 15-months post. In NSW, the 

cost decreased by $21.80 at three-months post.  

Table 5.5 Comparison of daily cost of informal care using different informal care valuation methods 
 Victoria NSW 

 

Mean cost 
baseline 
(SE) 
n=119 

Mean cost 
3-months 
post (SE)  
n=115 

Mean cost  
15-
months 
post (SE) 
n=67 

Mean cost 
baseline 
(SE) 
n=194 

Mean cost  
3-months 
post (SE)  
n=174 

DCE method; cost per day of informal 
care due to the disability ($) 

114.07 
(11.86) 

100.32 
(11.69)) 

96.22 
(14.17) 

141.19 
(12.04) 

124.85 
(10.63) 

Proxy good method; cost per day of 
informal care due to the disability ($) 

154.93 
(13.22) 

133.36 
(14.36) 

128.97 
(15.76) 

188.01 
(14.58) 

168.93 
(13.48) 

Opportunity cost method; cost per day 
of informal care due to the disability ($) 

192.12 
(15.60) 

163.79  
(17.38)  

160.93 
(19.14) 

235.24 
(18.56) 

211.42 
(17.12) 

Abbreviations: DCE; discrete choice experiment, NSW; New South Wales; SE; standard error 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
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Table 5.6 Comparison of monthly cost of informal care using different informal care valuation 
methods 
 Victoria NSW 

 

Mean 
cost 
baseline 
(SE) 
n=119 

Mean 
cost 
3-months 
post (SE)  
n=115 

Mean 
cost  
15-
months 
post (SE) 
n=67 

Mean 
cost 
baseline 
(SE) 
n=194 

Mean 
cost  
3-months 
post (SE)  
n=174 

DCE method; cost per month of 
informal care due to the disability ($) 

3,467.68 
(360.66) 

3,049.75 
(355.43) 

2,925.27 
(430.65) 

4,292.18 
(365.98) 

3,795.36 
(323.03) 

Proxy good method; cost per month of 
informal care due to the disability ($) 

4,709.92 
(402.03) 

4,054.12 
(436.68) 

3,920.73 
(479.20) 

5,715.60 
(443.29) 

5,135.51 
(409.65) 

Opportunity cost method; cost per 
month of informal care due to the 
disability ($) 

5,837.25 
(474.32) 

4,979.29 
(528.30)  

4,891.22 
(581.88)  

7,161.16 
(564.18) 

6,427.11 
(520.47) 

Abbreviations: DCE; discrete choice experiment, New South Wales; NSW, SE; standard error 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 

5.3.3.4 Multivariate results (impact of the intervention); time-use 

The results of the random effects regression models show the change in time spent 

providing informal care, before and after the intervention. The analysis of the Victorian 

sample is restricted to the change between baseline and three-months post only, as the 

sample size was insufficient to perform the regression analyses using the 15-months 

post sample.  

There were no significant differences between pre-intervention and post-intervention in 

either the Victoria or NSW sample in the total time spent providing informal care due to 

the dependent child’s disability (Table 5.7). In Victoria, there was small but significant 

reduction of 0.33 hours per day in the time spent doing household errands as a result of 

the child’s disability.  

Table 5.7 Random effects regression analysis of pre-post change in time spent providing informal care 
as a result of dependent child’s disability  in the previous month using the time-use diary (unmodified) 
 Victoria (n=127) NSW (n=191) 

Pre-post change Baseline to 3-months post 
change (SE) 

Baseline to 3-months post 
change (SE) 

Social support due to the disability (hours per day) -0.16 (0.25) -0.03 (0.17) 
Personal care due to the disability (hours per day) -0.07 (0.23) 0.09 (0.19) 
Housework due to the disability (hours per day) -0.11 (0.12) -0.15 (0.15) 
Household errands due to the disability (hours per 
day) 

-0.33* (0.15) -0.09 (0.17) 

Total time spent due to the disability (hours per day) -0.58 (0.40) -0.22 (0.45) 
Abbreviations: NSW; New South Wales, SE; standard error 
Notes: Results are reported as the coefficient.  Regressions controlled for participant characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age.   
There were insufficient observations at the 15-month follow-up in Victoria to perform regression analyses. Analysis 
is restricted to the baseline to three-months post change only. 
Change from baseline, ***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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5.3.3.5 Multivariate results (impact of the intervention); costs 

Using the DCE method, in Victoria, there was a $296.28 decrease in costs per month of 

informal care. Using the proxy good method, the decrease in time spent providing 

informal care led to a decrease in costs of $521.94 per month. In NSW, there was a 

decrease in costs per month of informal care of $160.92 when using the DCE method 

and $172.93 when using the proxy good method. None of these cost savings were 

significant (Table 5.8).  

Table 5.8 Random effects regression analysis of pre-post change in cost per day as a result of time 
spent providing informal care due to the dependent child’s disability per individual in the previous 
month using the time-use diary (unmodified) 
 Victoria (n=127) NSW (n=191) 

Pre-post change Baseline to 3-months post 
change (SE) 

Baseline to 3-months post 
change (SE) 

DCE method; total cost per day due to the disability  -$9.75 (12.76) -$5.29 (10.90) 
DCE method; total cost per month due to the disability  -$296.28 (388.02) -$160.92 (331.47) 
Proxy good method; total cost per day due to the 
disability -$17.17 (13.64) -$5.69 (13.60) 

Proxy good method; total cost per month due to the 
disability  -$521.94 (414.76) -$172.93 (413.40) 

Abbreviations: DCE; discrete choice experiment, NSW; New South Wales, NSW; SE; standard error 
Notes: Results are reported as the coefficient.  Regressions controlled for participant characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age.   
There were insufficient observations at the 15-month follow-up in Victoria to perform regression analyses. Analysis 
is restricted to the baseline to three-months post change only. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
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 Discussion 5.4
Results from this study indicate that caregivers spend 4.99 hours per day (in the Victoria 

sample) to 6.12 hours per day (in the NSW sample) providing care that is due to their 

child’s disability. This equates to 35-43 hours per week. Previous estimates from 

Australia indicate that families spend 52-85 hours per week on care for their child with 

ID (Doran et al., 2012). This study is a significant advance on previous findings for two 

reasons; first, time-use information is collected using a time-use diary rather than using 

a retrospective recall questionnaire and second, this study makes a clear distinction 

between the total time spent caring for a child with ID and the time spent due to the ID.  

These results are also broadly consistent with recent estimates of informal care more 

broadly (all informal care provided in Australia) where primary caregivers spent 25-39 

hours per week providing care depending on the level of disability (Carers Australia, 

2015). While the estimates generated here reflect the upper end of the range estimated 

by Carers Australia (2015), this is unsurprising given the difficulties associated with 

fully distinguishing between the total time spent providing care for a child and the time 

spent due to the ID.  

Results from this study indicate that time-use (from the same sample of caregivers) is 

overestimated when collected using a recall questionnaire. While both the recall 

questionnaire and the time-use diary asked respondents to think about time spent due to 

their child’s disability, the diary method assisted participants to think more 

systematically about their time by reporting the time due to the disability as well as the 

time not due to the disability. This is compared to the recall questionnaire which asked 

participants only to think about time due to the disability. It is likely that participants 

did not fully delineate between these two concepts when responding to the recall 

questionnaire, therefore overestimating their report of time-use.  

Time-use diaries are generally considered to provide more accurate data as they assist 

participants in thinking systematically about their day and they do not require recall 

over a long period of time. In this study the recall questionnaire asked for an average 

across a typical week, compared to the time-use diary which asked for activities 

conducted yesterday. While the time-use diary in this study was still retrospective, 

recall bias was minimised by asking participants to report activities in a more immediate 
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time frame. As such, all further analyses in this chapter were conducted using the time-

use diary data. It is also possible that some of the difference between the questionnaire 

derived data and time-use diary data is due to day selection, where the days reported by 

the respondent in the diary did not reflect a ‘typical’ day e.g. there was a lower 

representation of Sundays, than other days of the week in this data.  

This is not the first study to find that the recall method tends to overestimate the time of 

informal care provided (Van den Berg et al., 2006b). This has important implications 

for economic evaluations; the overestimation of informal care will overestimate the 

benefits derived from interventions where reduced informal care burden is an 

anticipated outcome.  

The distinction between the total time spent caring for a child with ID and the time 

spent due to the ID is an important feature of this study and especially salient in the 

context of caregiving for children, where all children require a certain amount of 

assistance with activities that relate to daily living such as dressing, washing and eating. 

Results showed that the primary caregiver spent a total of 14 hours per day (in both the 

Victoria and NSW samples) caring for their child with ID. In the Victoria sample five of 

these hours were due to the disability and in the NSW sample six of these hours were 

due to the disability.  

While it is uncertain whether respondents took into account joint production when 

responding to the recall questionnaire, the ability to account for joint production in the 

time-use diary is another important feature of this study. Results from the time-use diary 

show that joint production is present in the diary responses, with fewer hours spent 

caring due to the disability when results are modified to take into account joint 

production. While this analysis was exploratory future work could focus on alternate 

methods for taking into account the impact of joint production.   

The results also showed that the time spent providing care due to the disability varied 

depending on the child’s level of behavioural disturbance. In both the Victoria and 

NSW sample, caregivers looking after children that had a greater degree of behavioural 

and emotional problems, as measured by the DBC, spent more time providing care due 

to their child’s disability. This lends support to the idea that interventions targeting 
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behavioural problems, such as SSTP, may be able to reduce the time spent by 

caregivers.  

Consistent with these findings, results of the regression analyses showed in the Victoria 

sample, that after controlling for demographic characteristics and unobserved 

heterogeneity, there was a significant decrease in time spent per day on household 

errands due to the disability. Examples of household errands included shopping, 

banking, keeping records and paying bills. One possible mechanism by which SSTP 

reduces time spent performing these tasks is that activities that involve taking children 

with ID and behavioural and emotional problems outside of the house often trigger 

disruptive behaviours. For example, a discussion group topic of SSTP Level 4; Group is 

‘hassle free shopping with children’. By reducing disruptive behaviours, the time taken 

to perform everyday household errands may be reduced.  

The change in time spent providing household errands due to the child’s disability 

before and after receiving SSTP was not replicated in the NSW sample. As discussed in 

Chapter 1 of this thesis Level 4 SSTP (Standard or Group) is a program that targets 

parents of children with more severe behaviours and provides a more intensive 

intervention program. The lack of availability of Level 4 SSTP in NSW is possible 

explanation for the difference in outcomes between states.  

For comparison purposes, the total cost of informal care due to the disability was using 

three different methods; values derived from a DCE (derived in Chapter 4), the proxy 

good method and the opportunity cost method. Using the DCE derived values yielded 

the lowest cost of informal care of the three methods, yielding a total cost per month of 

informal care due to the disability of $3,467.68-$4,292.18 in Victoria and NSW 

respectively. Using the opportunity cost method yielded the highest total cost per month 

of informal care due to the disability of $5,843.50-$7,155.07 in Victoria and NSW 

respectively. A significant limitation of the use of the opportunity cost method in this 

context was the use of the average wage rate, rather than individuals wage rate. This 

method was selected as a large proportion of respondents were not active on the labour 

market and therefore had no market wage rate available. The proxy good method 

yielded a total cost per month of informal care due to the disability of $5,003.69-

$6,147.36 in Victoria and NSW respectively. This is likely to represent a better 

estimation of the informal care value than the opportunity cost method in this context. 
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That said, the proxy good method is not without its limitations. For example, it is 

unlikely that there is equivalence between the professional services provided and the 

tasks provided by caregivers.  

Using the DCE derived values, personal care was valued at $16.64, social support at 

$39.01, household errands had zero value and housework at $34.79. It is clear that using 

a DCE generates lower values of informal care, compared to the proxy good or 

opportunity cost method. This reflects the unique preferences of this population and also 

captures other positive and negative effects (such as personal satisfaction and stress) 

associated with caregiving that are not reflected in the average wage rates.  

A limitation of this study is the relatively small sample size. As Queensland data were 

not available for this component of the study, the sample size for this component of the 

analysis was constrained. This was particularly evident in the 15-months post data 

where only 67 participants had completed the diary at the point of database lock. The 

sample size at this time-point may have constrained the ability of the descriptive 

analyses to detect differences and further, multivariate regressions were not possible. At 

the time of data analysis for this chapter data collection remained ongoing. Based on 

current response rates it can be expected that the final sample size at 15-months post 

will exceed 100. Future work can use the final data to reperform these analyses.  

The results of this study highlight that childhood ID has significant implications for 

caregivers. The findings from this chapter also show that SSTP has the capacity to 

reduce the time spent on some informal care tasks. A better understanding of the 

caregiver time burden and costs associated with childhood ID can be used to inform 

planning and prioritising of services targeted towards reducing caregiver burden. The 

results also demonstrate that the methods associated with both, measuring informal care 

and valuing informal care, have a significant impact on the value of caregiver time. This 

can have important implications in the consideration of the relative costs and benefits of 

competing interventions in economic evaluations. 
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Chapter 6: Costs associated with childhood intellectual disability 

and the impact of Stepping Stones Triple P 

Abstract 
Background: This chapter uses a range of methods to estimate the costs associated with 

childhood intellectual disability (ID). It explores how these costs are affected by access 

to Stepping Stones Triple P (SSTP). Costs examined include child and caregiver health 

service utilisation, child and caregiver pharmaceutical use and caregiver productivity 

losses. A better understanding of the costs associated with childhood ID will help 

inform planning and prioritising of health and other services. 

Methods: The sample consisted of caregivers of a child with ID aged between two and 

12 years old recruited in three states of Australia; Queensland, Victoria and New South 

Wales. Service utilisation and employment patterns were obtained from a retrospective 

recall based questionnaire. Healthcare utilisation and pharmaceutical use was obtained 

from routinely collected administrative data. Panel data models were developed to 

conduct comparisons between before and after receiving SSTP.   

Results: The cost of ID in Australia was in the range of $52,581 to $81,577 per year per 

child and the total cost of childhood ID was estimated to be in the range of $9.126 

billion to $14.159 billion per year. The majority of this burden falls on 

individuals/families who bear 85%-90% of the total costs. The cost to governments of 

childhood ID as a result of direct costs including caregiver and child access to 

healthcare and other services and child pharmaceutical utilisation was estimated to be 

$5,759 per child per year, resulting in a total cost to government of $999 million per 

year.  

Children with ID had an average of 7-8 visits to a health professional in the previous 

month. The most commonly used services by children with ID were GPs, speech 

pathologists and occupational therapists. There were no differences in total costs as a 

result of service utilisation by children with ID as a result of access to SSTP.  

The most commonly used services by caregivers of a child with ID were GPs, respite 

care and support groups. In the Queensland and Victoria sample, utilisation of these 

three services increased after access to SSTP. Regression models, showed that the total 
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monthly cost of service utilisation by caregivers increased by $375.30 per month one 

year after receiving the SSTP.  

Productivity losses incurred by caregivers of a child with ID due to reduced working 

hours were 30.50 hours per month ($1174.07 per month) in the Queensland/Victoria 

sample and 31.24 hours ($1,203.53) per month in the NSW sample. Productivity losses 

due to paid and unpaid absences were $390.18 per month in the Queensland/Victoria 

sample and $277.07 per month in the NSW sample. Regression models showed that 

caregivers of a child with ID took fewer unpaid absences 12-months after receiving 

SSTP, resulting in a productivity gain of $109.91 per month.  

Conclusions: The results of this chapter demonstrate the considerable impact of 

childhood ID on families, governments and broader society in terms of both direct and 

indirect costs. The findings from this chapter also show that SSTP has direct cost 

implications, resulting from increased access to healthcare and other services and 

productivity gains. An understanding of the cost implications of any intervention are 

critical in assisting policymakers to inform planning and prioritising of health services.   
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 Introduction  6.1
Children with intellectual disability (ID) often need extra care in daily activities such as 

dressing and eating and extra time is often required to take the child to medical 

appointments and to obtain additional therapy. This carries with it significant costs to 

families, governments and society. These costs include lost leisure time, lost income 

and increased health care utilisation.  

There is a paucity of research quantifying the costs associated with ID. Caregivers of a 

child with ID spend large amounts of time in a caring capacity (Doran et al., 2012). 

Previous research has also found that parents of children with disabilities are more 

likely to not be in paid employment, or to have reduced working hours, because of their 

requirements to provide care for their child (Breslau et al., 1982; Freedman et al., 1995; 

Heck et al., 2000; Kuhlthau et al., 2001; Salkever, 1982).  A United States (US) study 

(Boulet, Boyle and Schieve, 2009) examined health care utilisation in children with a 

range of developmental disabilities (DDs) and found that children that had a primary 

diagnosis of ID were significantly more likely to have seen a medical specialist, have 

seen a mental health professional and have undergone a surgical or medical procedure 

than children without a disability.  

There is increasing recognition of the need to measure the impact of disability on family 

members and caregivers, and include these effects in economic evaluations (Al-Janabi 

et al., 2016). Despite this these costs are included in only a small proportion of 

economic evaluations (Goodrich et al., 2012; Van Exel et al., 2008), usually because 

most economic evaluations adopt a healthcare perspective. By adopting a wider 

perspective in evaluating costs and benefits, policymakers are better able to make 

resource allocation decisions that do not lead to a misallocation of resources between 

sectors. In this study, a societal perspective is adopted, and costs incurred by the 

healthcare system as well as family out-of-pocket costs, the opportunity cost of 

caregiver time and caregiver productivity are considered.   

There are high costs associated with ID (Einfeld et al., 2010)  however, to date, there 

has been limited research quantifying the direct and indirect economic costs associated 

with ID in Australia. In one study a top-down approach was used to estimate the total 

societal cost of ID in those under 65 years of age (Doran et al., 2012). This cost was 
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estimated to be $14.72 billion annually in Australia. The study estimated that 77% of 

these costs are borne by families and the remaining 23% borne by governments, 

representing an annual cost to government of $3.36 billion annually. The major 

component of this cost estimate for families was the opportunity cost of time spent 

caring. The study did not include caregiver forgone productivity. The study estimated a 

conservative prevalence of ID in Australia (1.42%) and it is expected that this represents 

a conservative cost estimate of ID in Australia. However, a major limitation of this 

study is that family costs were collected from parents of a child with ID, and these costs 

were extrapolated to estimate the total cost of ID for all individuals with ID under 65 

years of age.    

The experience of behavioural problems in children with ID has also been shown to be 

associated with increased costs of care (Einfeld et al., 2010). The study by Einfeld et al. 

(2010) provides evidence that behavioural problems in children with ID are associated 

with increased costs of care, and therefore that early interventions such as Stepping 

Stones Triple P (SSTP), that address behavioural or emotional problems in children 

with ID have the potential to reduce costs of care.  

In order to inform planning and prioritising of health and other services it is important 

to understand the pattern of resource use and other costs associated with caring for a 

child with ID. Furthermore, it is important to understand how potential policy 

interventions change the costs associated with ID.  

There are two main aims of this chapter. The first is to use a range of methods to 

accurately determine the costs associated with childhood ID. The second is to examine 

how these costs are affected by SSTP. In doing so the effectiveness of SSTP in 

changing costs associated with service utilisation and productivity losses are examined. 

These direct and indirect costs will be used in Chapter 7 to inform the economic 

evaluation of SSTP.   

This chapter is structured as follows. The first section of this chapter describes the 

development of a conceptual model describing the care needs of children with ID. A 

literature review is conducted to guide the final conceptual model. The second section 

of this chapter describes the methods used to collect utilisation variables. A variety of 

methods, including a retrospective recall based questionnaire, a time-use diary 
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(described in detail in Chapter 5) and routinely collected administrative data are used to 

measure utilisation. This is a significant advance compared to previous cost estimates of 

ID, which have relied solely on retrospective questionnaires.  

The third section of this chapter will present the results of the data obtained from the 

retrospective questionnaire. The fourth section will present results based on 

administrative data that identified medical service use and pharmaceutical use of parents 

and children. Finally, the last section will calculate the total cost of childhood ID.  

 Development of a conceptual model 6.2
In order to guide the data collection strategy a conceptual model describing the 

constructs associated with care needs of children with ID was developed. A literature 

review was conducted examining the short-term care needs of families that have 

children with ID.   

 Literature review 6.2.1

In general, children with a DD or ID experience poorer health than the general 

population. There are a wide range of physical health conditions experienced at higher 

rates amongst those with a DD or ID. The most frequently reported physical health 

condition experienced by individuals with ID is poor oral health (Beange, Lennox and 

Parmenter, 1999) resulting from poor oral hygiene and a lack of appropriate 

preventative care (Krahn, Hammond and Turner, 2006). Children with ID also 

commonly experience sensory impairment, including visual and hearing loss (Beange et 

al., 1999). Other conditions occurring more frequently in children with ID than the 

general population include epilepsy, swallowing problems, respiratory disorders and 

gastrointestinal disorders (Goddard et al., 2008; Krahn et al., 2006).  

Kennedy et al. (Kennedy et al., 2007) conducted the first study of health care needs of 

children with a DD comorbid with behavioural disorders compared to children with a 

DD that do not have a behavioural disorder. While this study has a small sample size 

(n=36) it provides the first empirical evidence that in children with a DD, having a 

comorbid behavioural problem increases the likelihood of having special health care 

needs. Children with comorbid behavioural disorders were twice as likely to have a 

chronic health condition, including chronic allergies, otitis media, and sleep 

disturbances, than children without comorbid behavioural disorders.  
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Behavioural and mental health problems are also experienced at higher rates amongst 

children with a DD or ID (Einfeld et al., 2006; Emerson, Einfeld and Stancliffe, 2010; 

Rutter, Tizard, Yule, Graham and Whitmore, 1976). The mental health problems 

experienced by this group differ in nature and trajectory to problems experienced by 

children without a disability (de Ruiter, Dekker, Verhulst and Koot, 2007). In addition, 

the pattern of behavioural disorders has been shown to vary across a range of DD 

syndromes (Blacher et al., 2006a). For example, autism was associated with the 

experience of more severe behaviour problems while Down syndrome was associated 

with less severe behaviour problems (Blacher et al., 2006a).  

Health care utilisation 

There are a number of large scale studies that report the health care utilisation of 

children with any disability. In a study of almost 14,000 children conducted in the US 

(Newacheck, Inkelas and Kim, 2004), children with disabilities (including both mental 

and physical disabilities) used more health care services than children without 

disabilities. Children with disabilities had on average four times the number of 

hospitalisations and spent eight times as many days in hospital as children without a 

disability. The study also found that children with a disability had more physician visits, 

more emergency department visits and were prescribed more medications than children 

without a disability. As a result of differences in utilisation of all health-related services 

total health care expenditures incurred by the family were significantly higher for 

children with disabilities. Total health care expenditure for children with a disability 

was four times the average for children without a disability (Newacheck et al., 2004).  

Another study conducted in the US of approximately 95,000 children examined health 

care utilisation in children with a range of DDs including ADHD, autism, cerebral 

palsy, blindness, deafness, learning disabilities,  intellectual disabilities, seizures, 

stuttering or other developmental delays, compared to children with no DD (Boulet et 

al., 2009). Compared to children with no DD, children with one or more DD were 2.2 

times more likely to have been seen by a medical specialist, 7.8 times more likely to 

have been seen by a mental health professional, 1.9 times more likely to have visited an 

emergency department and 1.7 times more likely to have undergone surgery or a 

medical procedure in the past year. The prevalence of prescription medication usage for 

greater than three months was 30% in children with a DD, compared to 9% in children 
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without a DD. When considering those children with ID as their primary diagnosis, 

health care utilisation was even higher. Those with ID, were 3.6 times more likely to see 

a medical specialist, 11.9 times more likely have seen a mental health professional, 2.9 

times more likely to have visited an emergency department and 2.5 times more likely to 

have undergone a surgical or medical procedure than those without any DD in the 

previous year. Furthermore, prevalence of prescription medication usage for greater 

than three months was 51% in children with ID as their primary diagnosis. Medications 

commonly prescribed to children with ID include antipsychotics, psychostimulants, 

antidepressants, anxiolytics, hypnotics, mood stabilisers and antiepileptic medications 

(Bramble, 2011; Matson and Neal, 2009). 

Another study of the same cohort described above (Schieve et al., 2012) highlights that 

children with ID alone are also 12.5 times more likely to have visited a physical, 

speech, respiratory, occupational therapy or audiologist than children without a DD. A 

significant limitation of these studies is that they do not consider frequency of visits 

over the study period. Frequency of service use is  partially demonstrated in that 26.3% 

of children with an ID had greater than nine office visits, compared to 4.4% of children 

with no DD (Boulet et al., 2009). These studies indicate that health service utilisation of 

children with a DD and/or ID is significantly higher than children without a disability. 

Provision of care  

Children with disabilities may need extra care compared with their normally developing 

peers. For example, a child with a disability may need extra care in daily activities such 

as dressing and eating. Extra time is also often required to take the child to medical 

appointments and to obtain additional therapy. The care provided may also be different 

in nature and often specialised skills are required in caring for a child with a disability. 

Estimates from Australia indicate that families spend 52-85 hours per week on care for 

their child with ID (Doran et al., 2012). Findings from Chapter 3 highlight that 

caregivers spend 35-43 hours per week providing care that is due to their child’s ID.  

In comparing children (aged three to 17) with any DD to children with no DD, Boulet et 

al. (2009) found that 3.2% of children with one or more DDs needed help with personal 

care in the previous 12 months. This was compared to only 0.1% of children with no 

disability requiring help with personal care in the previous 12 months. When broken 
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down by disability type the proportion of children with ID requiring help with personal 

care was 31.2% of children, higher than any other DD (Boulet et al., 2009).  It is 

unclear how personal care was defined in this study as many younger children require 

help with personal care even when they have no disability. In a study of children with 

ID and comorbid behavioural problems Maes et al. (2003) reported that parents 

considered the behavioural problems of their child to be an extra burden and increased 

difficulty in raising a child. Furthermore, findings from Chapter 5 show that caregivers 

looking after children that had a greater degree of behavioural and emotional problems 

spent more time providing care due to their child’s disability.  

It is estimated that 99% of children with ID are cared for in the family home  

(Braddock, Emerson, Felce and Stancliffe, 2001; Goddard et al., 2008). This represents 

a significant shift from the middle of the 20th century when was common for people 

with IDs to be institutionalised in large facilities. From the 1970’s there was a trend 

towards deinstitutionalisation globally (Lemay, 2009). This process was accelerated in 

Australia with the introduction of the Mental Health Strategy in 1992 which increased 

the focus to the provision of more community care (National Mental Health Strategy 

Evaluation Steering Committee for the Australian Health Ministers Advisory Council, 

1997). This period saw a decrease in the proportion of people with ID living in large 

institutions and an increase in the utilisation of group homes and outreach/drop-in 

services (Stancliffe, 2002). While the outcomes of this are generally positive for the 

child and family, this places an increased caregiving burden on families.  

In order to provide adequate care for their child many parents make adjustments to their 

work and family balance. There is extensive qualitative and quantitative research that 

parents of children with disabilities are more likely to not be in paid employment or to 

have reduced working hours, in order to spend more time in a caring capacity (Breslau 

et al., 1982; Freedman et al., 1995; Heck et al., 2000; Kuhlthau et al., 2001; Salkever, 

1982). Adjustments also may be in the type of employment sought, pursuing different 

employment for reasons of flexibility, work hours, concentration demands or level of 

responsibility (Parish et al., 2006; Rosenzweig et al., 2002). These changes to 

employment characteristics are likely to be as result of not only the additional time 

spent providing care but also difficulties in finding appropriate child care.  



 

166 
 

The time spent caring for a child by parents and other family members, while unpaid, 

carries an opportunity cost. The care provided represents a cost to the family and 

society, in terms of hours in paid employment and leisure hours forgone by the 

parent/family member.  

Parental health 

Parents often experience additional stress as a result of caring for a child with a 

disability. Coping with the additional care; physical, emotional and financial, can be 

stressful for caregivers. Furthermore, the additional time spent at home in a caring 

capacity may affect a parent’s level of social connectivity and lead to feelings of 

isolation.  

There is an extensive literature examining the stressors placed on families with a child 

that have a disability. Caregivers of children with a DD and/or ID experience more 

stress than parents of children without a disability, and the level of stress is associated 

with the severity of the disability (Baxter, Cummins and Yiolitis, 2000; Blacher, 

Shapiro, Lopez, Diaz and Fusco, 1997; White and Hastings, 2004). Research also 

indicates that parental wellbeing may differ across disability syndromes (Blacher et al., 

2006a). Furthermore, there are a number of empirical studies that have shown that 

comorbid behaviour problems are associated with higher levels parental stress (Blacher 

et al., 2006a; Emerson, 2003; Gray et al., 2011; Quine et al., 1985). 

As a result of the extra stressors faced by caregivers of children with disability, they 

often require a variety of support services including respite care, social support and 

healthcare services. Studies have found that families express a need for a variety of 

services, often reporting a need for respite care, family counselling and information 

based services (Bailey Jr et al., 1999; Ellis et al., 2002; Petr and Barney, 1993). Both 

Douma et al. (2006) and Chadwick et al. (2002) found that the presence of behavioural 

problems/psychopathology in children with ID was a significant predictor of the need 

for respite care. No studies were identified that compared levels of service use of 

parents of a child with a DD and/or ID to parents of a child without a DD and/or ID. 
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 Conceptual model 6.2.2

The literature review highlighted that children with a DD and/or ID are more likely than 

children without a disability to access a range of healthcare services, including primary 

healthcare, hospital services, mental healthcare and other specialists. The literature 

review also highlighted that use of prescription medication is higher in children with a 

DD and/or ID than typically developing children.  Variables relevant to parental service 

use included number of contacts with support services and mental healthcare services. 

While not apparent from the existing literature, it was hypothesised that prescription 

medication use in caregivers may also be of relevance in this population.   

It is important to measure the work and employment status of parents caring for 

children with a DD and/or ID. Reduced income as a result of caring for a child 

represents an indirect cost of to both the individual and society. The additional care 

requirements associated with having a child with a DD and/or ID also carries an indirect 

cost in terms of additional time spent caring for a child as a result of their disability.  

From the literature review, six conceptual domains of care needs were identified that 

may be impacted upon by SSTP. These are described diagrammatically in Figure 6.1 

below.  
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Figure 6.1: Domains of care, children with disabilities 
 

 Method of data collection  6.3

 Overview 6.3.1

A variety of methods, including routinely collected administrative data, a retrospective 

recall based questionnaire and a time-use diary (described in detail in Chapter 5) were 

used to measure utilisation and costs associated with ID. The method of data collection 

utilised for each domain of care identified in the conceptual model is described in 

Figure 6.2 below and discussed in detail in the subsequent sections.  
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Figure 6.2: Domains of care, method of data collection 
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 a benefit of 100% of the schedule fee for services provided by a practice nurse 

or Aboriginal and Torres Strait Islander health practitioner on behalf of a GP. 

 a benefit 85% of the schedule fee for all other out of hospital services. This 

includes out of hospital services, except for services provided by GPs or services 

provided on behalf of a GP. 

Medical practitioners can choose to charge a fee greater than that set out in the MBS. If 

they choose to do so, the gap between the Medicare derived rebate and the fee charged 

by the medical practitioner is paid by the patient. This is known as the co-payment.  

Variables collected and available for research purposes include the date the service was 

provided, the patient cost contribution, the cost contribution paid by the government and 

the MBS item number and description. This information allows us to reliably capture 

data on medical service use, apportioning costs to government and individual costs.  

The main limitation of MBS data is that it does not include services rendered to public 

inpatients as this is covered by state/territory hospital budgets. Services rendered to 

private inpatients are covered by the MBS however data are not available for rebates 

received by patients from private health insurers. As such it is possible to measure the 

cost to government for these patients, but not the cost borne by individuals.  

Another limitation of MBS data is that while all services rendered are known, the reason 

for the service is not known. This is particularly relevant in the case of GP consultations 

where a consultation may or may not relate to the health problem being studied. For 

example, in this study a GP consultation may occur for purposes of routine vaccination 

rather than a problem specifically relating to ID or related problems. This limitation 

does not impact upon comparisons between pre and post-intervention utilisation, 

however when considering the overall costs of ID, care must be taken not to 

inappropriately attribute costs that may not be related to ID. 

Prescribed medicines listed on the PBS are available to patients at a fixed price, with the 

government paying the remainder of the cost. The fixed price paid by the patient is 

known as the patient co-payment and at 1st January 2013 was $36.10 for the general 

population and $5.90 to those who hold a concession card. The government pays any 

remaining cost above this price. Variables collected and available for research purposes 
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include the date the medication was supplied, the patient cost contribution, the cost 

contribution paid by the government and the anatomical therapeutic chemical (ATC) 

classification of the medication. Like the MBS data, this information allows the reliable 

capture of data on medication costs and the ability to apportion cost contributions to 

government or individuals.  

There are two main disadvantages of reliance on PBS data to capture medication costs. 

The first is that not all medications are included in PBS data. Medications that will not 

be included are over-the-counter (non-prescription) medications, medications that the 

government has chosen not to reimburse (i.e. they are not listed on the PBS) and 

medications dispensed to an inpatient of a public hospital. The second main 

disadvantage is that the PBS captures medications dispensed by pharmacies or 

hospitals, it does not capture whether a patient has taken the medication. However, from 

a cost perspective we are concerned with the total cost of medications dispensed, 

irrespective of whether they are consumed or not.  

In this study consent was obtained to access participants PBS and MBS data. As the 

collection of MBS and PBS data involves the collection of individual data, ethical 

approval and consent from participants was required. Ethical approval was sought from 

the Department of Health, Departmental Ethics Committee (22/2013) and from the 

Department of Human Services (SF4059210). Consent was sought from all families to 

obtain MBS and PBS data for 1 year prior to receiving the intervention, throughout the 

intervention period and for a 12-month follow-up period. Consent was sought for the 

release of data for both the primary caregiver and the child with the disability. At the 

end of the follow-up period, completed consent forms were sent to the Department of 

Human Services, who validated the consent forms and performed the data extraction.  

The data items requested from the Department of Human Services are detailed in Table 

6.1. 
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Table 6.1 MBS and PBS data items requested from the Australian Government Department of Human 
Services 
MBS PBS 
Date of service  Date of supply  
Medicare item number Date of prescribing 
Medicare item description PBS item code 
Provider charge (cost of service)  PBS item description 
Schedule fee (fee listed in the MBS) Patient category (concessional status) 
Benefit paid (cost to government) Patient contribution (cost to patient) 
Patient out-of-pocket (cost to patient) Net benefit (cost to government) 
Bill type (method of benefit payment e.g. cash) Form category (prescription type e.g. repeat script) 
Date of referral ATC code 
Hospital indicator (indicates whether the service was 
performed in hospital) 

ATC name 

Item category (professional service grouping)  
Abbreviations: MBS; Medicare Benefits Schedule, PBS; Pharmaceutical Benefits Schedule 

 Retrospective questionnaire  6.3.3

6.3.3.1 The Client Services Receipt Inventory 

A literature review was conducted to identify any standardised questionnaires that have 

previously been used to collect cost data in this population.  

One standardised questionnaire (and one adaptation) that has been used in similar 

populations was identified; the Client Services Receipt Inventory (CSRI). The CSRI 

was developed in 1986 for patients with psychiatric disorders and was designed to be 

completed by the key caregiver, case manager or from group home reports (Beecham 

and Knapp, 1992). The Client Services Receipt Interview for Childhood (CSRI-C) was 

adapted from the Client Service Receipt Inventory (CSRI) in 1999. Both the CSRI and 

CSRI-C were developed in a UK context. The CSRI and CSRI-C are semi-structured 

interviews that collect data on service utilisation, household composition, income and 

care arrangements (Beecham et al., 1992; Knapp, Scott and Davies, 1999).  

The CSRI has been used in previous studies to assess the costs of providing services to 

people with ID (Järbrink, Fombonne and Knapp, 2003) and people with behavioural 

problems (Knapp et al., 1999). The CSRI has also been adapted for use in a study 

comparing the costs of care of children with ID with varying degrees of behaviour 

problems. This study was conducted in the Australian context (Einfeld et al., 2010). 

Personal communication with the study authors indicated that the use of the CSRI 

presented some problems in accurate measurement of care costs in this population. 

There were high rates of missing data in responses and where responses were received 

there was significant variability of responses. Potential reasons for these issues could 
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include; the questions were confusing or too cognitively demanding, the questionnaire 

was too long, questions were not appropriate for this population, participants were 

reluctant to divulge financial information or that the questions were not clear so that 

there were inconsistencies in interpretation. A further issue in this study was the use of a 

variable recall period.  

Given the difficulties associated with the use of the CSRI in this population, it was 

considered that a questionnaire designed specifically for children with disabilities was 

required to provide a more accurate picture of costs of care.  

6.3.3.2 Retrospective questionnaire design 

The questionnaire was designed to be completed by the primary caregiver of a child 

with a disability. In all questions, careful consideration was given to the precise nature 

of the wording. The use of technical language was avoided and all questions were 

written in plain and simple language to ensure they would be understood by all 

participants. The use of imprecise or ambiguous questions was avoided. For example, 

when asking participants the reason they work part-time the question was phrased ‘what 

is the reason for working part-time hours rather than full-time hours’. If the question 

had simply been phrased ‘what is the reason for working part-time hours’ the exact 

meaning is ambiguous.   

The use of leading questions was avoided. For example, the question ‘in the past month, 

how many days did you spend on unpaid leave to care for your child’ assumes that the 

parent takes unpaid leave to care for their child and may lead to overreporting. 

Therefore, this question is preceded by the question ‘thinking of the past month, have 

you taken unpaid leave to care for your child’. Other principles that were adhered to 

included the avoidance of hypothetical, double-barrelled or excessively lengthy 

questions. 

Like any self-report measure, accuracy of response is an important consideration when 

designing the instrument. It has been consistently reported that as the period of recall 

increases, underreporting of becomes greater (Cannel and Henson, 1974). The extent of 

misreporting may also depend on the nature of event. Events that occur at a higher 

frequency are more likely to be underreported (Bhandari and Wagner, 2006).  Evidence 

suggests that events that are salient are more likely to be remembered by the respondent 
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so are less subject to underreporting. For example, accuracy of recall tends to be higher 

for inpatient visits than outpatient visits (Bhandari et al., 2006). On the other hand 

events that may be considered to carry a degree of stigma or embarrassment are more 

likely to be underreported (Bhandari et al., 2006). This is particularly relevant in 

considering access to mental health care or counselling services.  

A one-month recall period was selected for this questionnaire. This was chosen on the 

basis of maximising accuracy of recall and giving consideration to the study design. The 

initial study design upon which the questionnaire was based involved questionnaires at 

four time-points, with a four-week period between the first questionnaire (pre-wait) and 

the second questionnaire (baseline). It was therefore determined that a one-month recall 

period was necessary to avoid overlap of recall periods. As discussed in Chapter 2, this 

study design was later altered to remove pre-wait questionnaire. The revised study 

design would have allowed a three-month recall period, however data collection had 

commenced at the time of the study design change so it was decided to retain the one-

month recall period. While a one-month recall period maximises accuracy of recall the 

ability of the instrument to capture less frequent events is constrained.  

The questionnaire was designed to elicit utilisation data pertaining to services not 

covered by the MBS. Some services covered by the MBS were also included in the 

retrospective questionnaire. For those services which were included in both the MBS 

data and questionnaire data, costs were obtained from the MBS data in calculating the 

total cost associated with childhood ID. Additional questions contained in the 

retrospective questionnaire pertained to the other domains of care; parental work and 

employment status and time spent on providing care.  

Child service utilisation 

Child service use was measured by asking participants to report the number of service 

contacts in the previous month. To make it easier to complete this section participants 

were provided with options describing the number of visits, i.e. they could select ‘0 

visits’, ‘1-2 visits’, ‘3-4 visits’, ‘5-6 visits’, ‘7-8 visits’ or ‘9+ visits’. The services that 

were considered relevant included hospital contacts, primary care attendances (general 

practitioner, paediatrician, nurse), mental health services (psychiatrist, psychologist), 

medical specialists, counselling therapies (school counsellor, social worker, counsellor, 
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telephone counsellor, religious representative), allied health services (applied behaviour 

analysis therapist, nutritionist/dietician, occupational therapist, physiotherapist, speech 

pathologist, dentist, chiropractor) and alternative therapies. 

Caregiver service utilisation 

The same methodology was adopted to report caregiver service use. The service 

contacts included were; primary healthcare (general practitioner), mental health services 

(psychiatrist, psychologist), support services (counsellor, social worker, family planner, 

marriage counsellor) and respite care.  

Caregiver work and employment 

In order to estimate reduced income, relevant variables were considered to be the 

average number of hours worked, paid and unpaid absences from work and work status.  

The questionnaire is presented in Appendix J. 

 Time-use 6.3.4

As discussed in Chapter 5, retrospective recall questionnaires and time-use diaries are 

two methods that have both been used to elicit time-use data from informal caregivers. 

Both methods were utilised in this research.  

 Questionnaire derived utilisation and costs 6.4

 Methods 6.4.1

6.4.1.1 Recruitment and data collection 

The study recruited a sample of caregivers from the Phase 2, 900 sample (discussed 

further in Chapter 2 of this thesis). Recruitment occurred in three jurisdictions of 

Australia; Queensland, Victoria and New South Wales (NSW). The sample were 

caregivers of a child aged between two and 10 years old, with ID (or developmental 

delay if under the age of four). Where recruitment occurred in NSW the sample were 

caregivers of a child aged between two and 12 years old (discussed further in Chapter 

2). Participants were recruited through a mass media campaign (newspaper stories, 

radio advertisements, and an internet outreach campaign) and through schools and early 

intervention services.  
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Participants in Queensland and Victoria were asked to complete the questionnaire at 

three time-points; baseline (immediately prior to receiving the intervention), post-

intervention (three months after completing the baseline questionnaire) and 15-months 

post (15-months after completing the baseline questionnaire).  

Recruitment occurred between July 2013 and February 2017. Recruitment occurred in a 

phased manner, with recruitment in Queensland occurring first (2013-2015), then 

Victoria (2014-2016) and then NSW (2015-2017). At the time of data analysis not all 

participants in Victoria had completed the 15-month follow-up period and as such were 

not yet eligible to complete the second follow-up questionnaire. Similarly, at the time of 

data analysis not all participants in NSW had completed the three-month follow-up 

period and were not yet eligible to complete this questionnaire. A data lock recording all 

responses prior to this date occurred on 9th February 2017.  

Levels 1 to 4 of the intervention were available to participants in Queensland and 

Victoria. Levels 1 to 3 were available to participants in NSW. The level of SSTP 

received by participants was based on clinical need as determined by their SSTP 

practitioner. The intervention is described in detail in Chapter 2 of this thesis.   

Due to the difference in the intervention available and the difference in inclusion criteria 

(relating to age), data from NSW were analysed separately. For Queensland and 

Victoria data were available to allow a comparison between baseline utilisation and 

costs and the post-intervention utilisation and costs at both three-months and 15-months 

post. For NSW data were available to allow a comparison between baseline utilisation 

and costs and the three-months post-intervention utilisation and costs.  

For the majority of respondents’ questionnaires were completed online; however, 

participants were able to complete the questionnaire with trained personnel via 

telephone or could receive a hard-copy by post if requested. Participants were 

reimbursed $50 cash or gift voucher for each questionnaire completed. In Victoria, 

participants received an additional $50 if they completed all three time-points. All 

participants provided informed consent prior to completing the questionnaires. 

Participants not completing follow-up surveys were followed up via email initially, and 

subsequently received two phone call reminders. The study was approved by the 

University of Queensland Human Research Ethics Committee (HREC), the Monash 
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University HREC and the University of Sydney HREC. Additional ratification was 

obtained from the University of Technology Sydney HREC. 

6.4.1.2 Costing 

Estimation of resources use and costs 

Resource use measured during the SSTP trial, using the questionnaire described in 

Section 6.3.3.2, was used to estimate costs. Service utilisation unit costs were obtained 

from the sources detailed in Table 6.2 for child related service utilisation and Table 6.3 

for caregiver related service utilisation. Source data included: 

 Medicare Benefit Schedule 2016 (Australian Government Department of Health, 

2016b) 

 Social, Community, Home Care and Disability Services Award (Australian 

Government Fair Work Commission, 2016b) 

 Health Professionals and Support Services Award (Australian Government Fair 

Work Commission, 2016a) 

 Educational Services General Staff Award (Australian Government Fair Work 

Commission, 2016c) 

 Child Dental Benefits Schedule (Australian Government Department of Health, 

2015) 

 National Hospital Cost Data Collection (Independent Hospital Pricing Authority, 

2016) 

 NDIS Price Guide (National Disability Insurance Agency, 2016b)  

 other literature (Department of Families Housing Community Services and 

Indigenous Affairs, 2013; Legal Aid New South Wales, 2011).  

Costs were valued in 2015-2016 Australian dollars. Costs not reported in 2015-2016 

dollars were inflated to 2015-2016 prices using inflation rates derived from using the 

average health price inflation (Australian Bureau of Statistics, 2016). Costs were not 

discounted due to the short duration of follow-up. 

For services covered by the MBS, Medicare provides a benefit of 85% of the schedule 

fee for all out of hospital services, except those provided by GPs or provided on behalf 

of a GP. Therefore, 85% of the schedule fee is borne by the government and the 
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remaining 15% is borne by the individual. For services provided by a GP or on behalf of 

a GP, Medicare provides a benefit of 100% of the schedule fee. Some practitioners 

charge exactly the Medicare benefit as full payment for the service (known as bulk-

billing). Practitioners can choose to charge a fee greater than that set out in the MBS. If 

they choose to do so, the gap between the Medicare derived rebate and the fee charged 

by the medical practitioner (known as the co-payment) is borne by the individual. In the 

questionnaire derived data, the out-of-pocket cost was excluded as the incidence of 

bulk-billing and the size of the co-payment varies widely (Freed and Allen, 2017). For 

those services which were included in both the MBS data and questionnaire data, costs 

were obtained from the MBS data in calculating the total cost associated with childhood 

ID. 

It was assumed that the cost of applied behaviour analysis, counsellors, social workers 

and respite care is borne by the government. In the future, these services, while 

provided by a wide range of facilities (including universities, community health centres, 

non-government organisations and religious organisations) will increasingly be covered 

by the National Disability Insurance Scheme (NDIS), funded jointly by the Federal 

Government and State and Territory Governments. It was assumed that the cost of 

homeopathy services, naturopathy services and marriage counselling are borne by 

individuals (or private health insurance). Support groups and welfare advice services are 

often provided by non-government organisations or community organisations. It was 

therefore assumed that these costs were split between a societal cost and a cost to 

government. Lastly, it was assumed that religious representatives represented a societal 

cost. 

Out of hospital dental services are not funded by Medicare. Generally, individuals pay 

for dentistry services out-of-pocket or pay for private health insurance to assist in 

covering the cost of dental services. In 2014, the Child Dental Benefits Schedule was 

introduced, providing government funded access to basic dental services for children 

aged 2-17 years who receive one of a range of eligible government benefits (such as 

Family Tax Benefit A). In order to examine the proportion of our sample eligible for the 

Child Dental Benefits Schedule an analysis of this sample was conducted. Results 

showed that 67%-68% (in New South Wales and Queensland/Victoria combined sample 

respectively) of families received an eligible benefit in the previous year. Therefore, 
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cost data was obtained from the Child Dental Benefits Schedule and it was assumed that 

the cost of all dental services was borne by government.  

Table 6.2 Unit costs and their sources relating to services used by children with ID 
Service  Value (per 

visit/service 
encounter) 

Source Detail Cost bearer 

Applied behaviour 
analysis therapist  

$23.96 Social, Community, Home 
Care and Disability 
Services Award  

Hourly rate for social and 
community service 
employee level 2 – 
paypoint 1  

Government 

Chiropractor 85% fee; $52.95 Medicare Benefits 
Schedule 2016 

Item 10964 Government 

Counsellor $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Government 

Dentist $176.90 Guide to the Child Dental 
Benefits Schedule 

Item 88011, Item 88114, 
Item 88121 

Government 

Emergency 
department 

$665.98a National Hospital Cost 
Data Collection; Australian 
Public Hospitals Cost 
Report 2013-2014 Round 
18 

Average cost of an 
emergency department 
presentation 

Government 

GP Full fee; $37.05 Medicare Benefits 
Schedule 2016 

Item 23 Government 

Homeopath $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Individual 

Hospital services 
(did not stay 
overnight) 

$320.49b National Hospital Cost 
Data Collection; Australian 
Public Hospitals Cost 
Report 2013-2014 Round 
18 

Tier 2 Non-Admitted Care 
Services Classification, 
Appendix 20, National 
Public Sector Cost Weights 
Round 18, average cost 
per service event  

Government 

Naturopath $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Individual 

Nurse (e.g. child/ 
community health) 

85% fee; $17.85 Medicare Benefits 
Schedule 2016 

Item 82205  Government 

Nutritionist/ 
dietician 

85% fee; $52.95 Medicare Benefits 
Schedule 2016 

Item 10954 Government 

Occupational 
therapist 

85% fee; $74.80 Medicare Benefits 
Schedule 2016 

Item 82025(treatment 
service under the Better 
Start for Children with 
Disability program / 
Helping Children with 
Autism program) 

Government  

Paediatrician 85% fee; 
$112.30 

Medicare Benefits 
Schedule 2016 

Item 133 Government 

Physiotherapist 85% fee; $74.80 Medicare Benefits 
Schedule 2016 

Item 82035 (treatment 
service under the Better 
Start for Children with 
Disability program / 
Helping Children with 

Government 
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Service  Value (per 
visit/service 
encounter) 

Source Detail Cost bearer 

Autism program) 

Psychiatrist 85% fee; 
$240.55 

Medicare Benefits 
Schedule 2016 

Item 293 Government 

Psychologist 85% fee; $84.80 Medicare Benefits 
Schedule 2016 

Item 82015 (treatment 
service under the Better 
Start for Children with 
Disability program / 
Helping Children with 
Autism program) 

Government 

Religious 
representative 

$21.77 Educational Services 
(Schools) General Staff 
Award 2010 

Hourly rate for health 
professional employee 
level 4 – paypoint 1 

Society 

School counsellor $21.77 Educational Services 
(Schools) General Staff 
Award 2010 

Hourly rate for health 
professional employee 
level 4 – paypoint 1 

Government 

Social worker $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Government 

Speech pathologist  85% fee; 
$74.80 

Medicare Benefits 
Schedule 2016 

Item 82020 (treatment 
service under the Better 
Start for Children with 
Disability program / 
Helping Children with 
Autism program) 

Government 

Telephone 
counsellor 

$27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Government 

Abbreviations: ID; intellectual disability, GP; general practitioner 
a Cost of $586 in 2013/2014 prices, inflated to $665.98 in 2015/2016 prices 
b Cost of $282 in 2013/2014 prices, inflated to $320.49 in 2015/2016 prices 
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Table 6.3 Unit costs and their sources relating to services used by caregivers of children with ID 
Service  Value (per 

visit/service 
encounter) 

Source Detail Cost bearer 

Counsellor $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Government 

GP Full fee; 
$37.05 

Medicare Benefits 
Schedule 2016 

Item 23 Government 

Family 
planning clinic 

Full fee; 
$37.05 

Medicare Benefits 
Schedule 2016 

Item 23 Government 

Psychiatrist 85% fee; 
$40.55 

Medicare Benefits 
Schedule 2016 

Item 293 Government 

Psychologist 85% fee; 
$84.80 

Medicare Benefits 
Schedule 2016 

Item 80000 Government 

Respite care 
(daily) 

$480.11 NDIS Price Guide 
(Vic/NSW/Qld/Tas) 

Item 01_045_0115_1_1 Government 

Social worker $27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Government 

Support 
groups 

$56.22a Department of Families, 
Housing, Community, 
Services and Indigenous 
Affairs; Evaluation of the 
MyTime Peer-Support 
Groups 

Cost per participation 
hour of peer-support 
groups 

Government/Society  

Counsellor/ 
Marriage 
counsellor 

$27.52 Health Professionals and 
Support Services Award 
2010 

Hourly rate for health 
professional employee 
level 2- pay point 1 

Individual 

Welfare 
advice (0.5 
hours) 

$75 Legal Aid Fee Scale Hourly rate for a solicitor 
$150*0.5 

Government/society  

Abbreviations: ID; intellectual disability, GP; general practitioner 
a Cost of $45 in 2011/2012 prices, inflated to $56.22 in 2015/2016 prices 
 

Estimation of productivity losses 

In considering productivity related losses two components were considered; reduced 

working hours due to the child’s disability and lost time due to absences. Reduced 

working hours and unpaid absences were considered to be a cost to the individual, 

whereas paid absences were considered to be a societal cost. 

Productivity losses due to a reduction in working hours were estimated by comparing 

the individual’s working hours to the average number of working hours for caregivers 

of all children. The average number of working hours for caregivers of all children was 

derived from the Longitudinal Study of Australian Children (LSAC). LSAC is a 

nationally representative longitudinal study of over 10,000 parents and their children. 

The first wave of the kindergarten cohort (4-5 year olds) includes approximately 5,000 
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children and their parents. Mothers from this sample work on average 25.8 hours per 

week and fathers work on average 47.0 hours per week (Baxter, Gray, Alexander, 

Strazdins and Bittman, 2007). This is comparable to the 900 sample where the average 

age of the child was 5.6-6.4 years (in the combined Queensland/Victoria sample and the 

NSW sample respectively).  The difference in hours was calculated separately for males 

and females based on the average hours reported in LSAC. If an individual’s average 

weekly hours were greater than the weekly average reported by LSAC, the lost 

productivity was conservatively assumed to be zero. The productivity loss for 

individuals working full-time and individuals that did not nominate their child’s 

disability as their main reason for not working/working reduced hours was zero.  

Individuals that reported that they were in paid employment in the previous month were 

asked if they had taken paid or unpaid absences during this period. The productivity loss 

due to paid and unpaid absences for individuals not in paid employment in the previous 

month was assumed to be zero. 

Weekly productivity losses due to lost employment were converted to monthly 

productivity losses by multiplying by a factor of 4.3 (52weeks/12months). All 

productivity losses were valued using the national average wage. The national average 

wage was $32.20 per hour in 2009-2010 (Australian Bureau of Statistics, 2011a) and 

inflated to 2015-2016 prices using the average wage inflation (Australian Bureau of 

Statistics, 2013b), giving an average wage rate of $38.50 per hour.  

6.4.1.3 Analysis 

Service use and productivity losses were analysed using intention-to-treat analyses, 

whereby all individuals in the analytic sample were included, whether or not they 

attended a SSTP program. The analytic sample consisted of those participants who 

completed the baseline questionnaire and at least one follow-up questionnaire. Mean 

costs relating to service use and productivity losses were compared between baseline 

and three-months post baseline, and where relevant, between baseline and 15-months 

post baseline using the paired t-test. The paired t-test handles data where the outcome 

variable is continuous in nature and where the independent variables are matched. Costs 

were not discounted due to the short duration of follow-up. 
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Due to the non-randomised nature of this study, care must be taken in accounting for 

potential differences between the study population and the population that would be 

eligible to receive the intervention in the real world (selection bias). In order to account 

for such differences regression models using panel data techniques were developed to 

conduct before and after comparisons. Regression models were performed for the 

following outcomes relating to caregiver and child service use; total cost to government, 

total cost to government (excluding MBS), total cost to the individual, total cost to 

society and overall total cost. Regression models were performed for the following 

outcomes relating to productivity losses; productivity loss in dollars due to reduced 

working hours, productivity loss in dollars due to paid absences, and productivity loss in 

dollars due to unpaid absences. All outcomes were treated as continuous and were 

therefore analysed using logistic regression techniques.  

The panel nature of the data (multiple observations across time for each individual) was 

accounted for by specifying both a random and fixed effects model for all analyses. 

Random effects models control for unobserved heterogeneity and assume that the 

individual specific effects are uncorrelated with the independent variables. Fixed effects 

models control for unobserved heterogeneity when this heterogeneity is constant over 

time and correlated with independent variables. The Hausman test was used to select the 

most appropriate model.  

The following control variables were included in all models; Aboriginal and Torres 

Strait Islander status, whether the caregiver was Australian born, state of recruitment, 

caregiver gender, household equivalised income, caregiver educational status, caregiver 

participation in paid work, whether the caregiver received financial benefits, caregiver 

age, child gender and child age. In all models, a categorical variable was included which 

indicates the time-point (baseline=0, three-months post-intervention=1, 15-months post-

intervention=2). This allows the estimation of the change in outcome between pre-

intervention and three-months post and 15-months post separately. Analyses conducted 

on NSW data include only a baseline and three-months post time indicator.  

Missing data relating to the number of professional services used were retained as 

missing if the response to all professional services was missing. If a response was 

selected for any professional service the missing responses were replaced with zero. 
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Missing data relating to household income, was accounted for using the modified zero 

order method. A new dummy variable was created to indicate whether that observation 

was missing and the missing observation was replaced with zero in the original variable. 

Missing data relating to other control variables were inconsequential (n<5). 

 

All analyses were conducted in STATA Version 13.  

 Results 6.4.2

Overall the study recruited 714 participants; 108 in Queensland, 270 in Victoria and 336 

in NSW. Of the combined Queensland and Victoria sample (n=378), 295 participants 

(78% response rate) completed the three-month follow-up questionnaire (91 in 

Queensland and 204 in Victoria). At the date of data lock, 295 of the 378 participants 

were eligible to complete the 15-month follow-up questionnaire, and 236 completed 

questionnaires (83% response rate) were received (83 in Queensland and 153 in 

Victoria). Of the total 378 participants in Queensland and Victoria 327 (91 in 

Queensland and 236 in Victoria) participants completed at least one follow-up 

questionnaire and therefore comprised the analytic sample.  

At the date of data lock 333 of 336 participants in NSW were eligible to complete the 

three-month follow-up questionnaire. Of these, 249 (75% response rate) participants 

completed the three-month follow-up questionnaire and therefore comprised the 

analytic sample.  

The participant flow is shown in Figure 6.3. 
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*Participants at the time of data lock (09/02/2017). Data collection remains ongoing in Victoria. Data collection in 
Queensland is complete. At the date of data lock, 187 of the 270 participants in Victoria were eligible to complete the 
15-month follow-up questionnaire. 
#Participants at the time of data lock (09/02/2017). Data collection remains ongoing in New South Wales. At the date 
of data lock, 333 of the 336 participants in NSW were eligible to complete the three-month follow-up questionnaire. 
^No 15-month post questionnaire data available in New South Wales as per the study design (see Chapter 2) 
 

Figure 6.3: Participant flow for questionnaire completion 

Completed baseline survey 
(n=336) 

 

QUEENSLAND VICTORIA NEW SOUTH 
WALES 

Analysed 3-months post (n=296) 
Analysed 15-months post (n=236) 

Completed baseline survey 
(n=108) 

 

Completed at least one 
follow-up survey (n=91) 

84% response rate 

Completed 3-months post 
survey (n=91) 

84% response rate 

Completed 15-months post 
survey (n=83) 

77% response rate 

Completed baseline survey 
(n=270) 

 

Completed at least one 
follow-up survey (n=236) 

87% response rate 

Completed 3-months post 
survey (n=204) 

76% response rate 

Completed 15-months post 
survey (n=153)* 

82% response rate* 

Completed 3-months post 
survey (n=249)# 

75% response rate# 

Completed 15-months post 
survey (n=0)^ 

 

Analysed baseline 
(n=327) 

87% response rate 

Analysed 3-months post 
(n=249) 

Analysed 15-months post 
(n=0) 

Completed at least one 
follow-up survey (n=249) 

74% response rate 

Analysed baseline 
(n=249) 

74% response rate 
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6.4.2.1 Sample characteristics 

Selected characteristics of the baseline and analytic samples are presented in Table 6.4 

and Table 6.5. In Queensland/Victoria, those that comprised the analytic sample were 

similar to those that only completed the baseline survey, with the exception of the 

dependent child’s age. Children of caregivers who completed the baseline survey only, 

were older than children of caregivers that comprised the analytic sample (p=0.0003). In 

NSW there were no significant differences between those that completed the baseline 

survey only, and the analytic sample.  

In the Queensland/Victoria analytic sample the mean age of subjects was 38.8 years and 

91% were women. The mean age of the dependent children was 5.6 and 70% were 

males. In the NSW analytic sample, the mean age of subjects was 39.9 years and 92% 

were women. The mean age of the dependent children was 6.4 and 73% were males.   
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Table 6.4 Selected sample characteristics of caregivers in the baseline and analytic samples 

Characteristics  

Queensland/ 
Victoria 
baseline sample 
(n=378) 

Queensland/ 
Victoria analytic 
sample 
(n=327) 

NSW 
baseline 
sample 
(n=336) 

NSW 
analytic 
sample 
(n=249) 

 N (%) N (%) N (%) N (%) 
Age (years)     

     Mean (range) 38.8 (22-70) 
n=360 

38.8 (22-70) 
n=314 

39.9 (20-64) 
n=330 

39.9 (23-64) 
n=248 

Gender      
     Male 32 (8.5) 27 (8.3) 28 (8.4) 19 (7.6) 
     Female 344 (91.0) 298 (91.1) 304 (91.3) 230 (92.4) 
     Missing 2 (0.5) 2 (0.6) 1 (0.3) - 
Marital status     
   Married/de-facto 311 (82.3) 275 (84.1) 257 (77.2) 197 (79.1) 
   Never/Not married 61 (16.1) 47 (14.4) 72 (21.6) 52 (20.9) 
   Other 6 (1.6) 5 (1.5) 0 (0.0) 0 (0.0) 
   Missing - - 4 (1.2) - 
Education     
   No further qualifications since school 42 (11.1) 36 (11.0) 33 (9.9) 23 (9.2) 
   Other non-school qualifications 21 (5.6) 18 (5.5) 12 (3.6) 10 (4.0) 
   Certificate (including trade) 91 (24.1) 80 (24.5) 78 (23.4) 56 (22.5) 
   Diploma/graduate certificate 81 (21.4) 68 (20.8) 58 (17.4) 48 (19.3) 
   Undergraduate degree 89 (23.5) 77 (23.6) 94 (28.2) 70 (28.1) 
   Postgraduate degree 52 (13.8) 46 (14.1) 53 (15.9) 40 (16.1) 
   Missing 2 (0.5) 2 (0.6) 5 (1.5) 2 (0.8) 
Annual household income equivalised1     

    Mean $39,951.08 
n=310 

$41,044.13 
n=268 

$43,080.71 
n=255 

$43,435.65 
n=192 

Financial support     
   No 25 (6.6) 22 (6.7) 13 (3.9) 8 (3.2) 
   Yes 348 (92.1) 302 (92.4) 308 (92.5) 235 (94.4) 
   Missing 5 (1.3) 3 (0.9) 12 (3.6) 6 (2.4) 
In paid work     
   No 202 (53.9) 170 (52.0) 210 (63.1) 159 (63.9) 
   Yes 173 (46.1) 155 (47.4) 120 (36.0) 90 (36.1) 
   Missing 3 (0.8) 2 (0.6) 3 (0.9) - 
Australian born      
   No 96 (25.4) 88 (26.9) 121 (36.3) 96 (38.6) 
   Yes 278 (73.5) 236 (72.8) 208 (62.5) 152 (61.0) 
   Missing 4 (1.1) 3 (0.9) 4 (1.2) 1 (0.4) 
Aboriginal or Torres Strait Islander      
   No 367 (97.1) 319 (97.6) 318 (95.5) 240 (96.4) 
   Yes 6 (1.6) 5 (1.5) 12 (3.6) 9 (3.6) 
   Missing 5 (1.3) 3 (0.9) 3 (0.9) - 
Abbreviations: NSW; New South Wales 
1 Equivalised annual household income calculated using the modified OECD method discussed further in Chapter 3 
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Table 6.5 Selected sample characteristics of the dependent child with ID in the baseline and analytic 
samples 

Characteristics  

Queensland/ 
Victoria 
baseline sample 
(n=378) 

Queensland/ 
Victoria analytic 
sample 
(n=327) 

NSW 
baseline sample 
(n=336) 

NSW 
analytic sample 
(n=249) 

 N (%) N (%) N (%) N (%) 
Age (years)    
     Mean (range) 5.7 (2-10) 

n=377 
5.6 (2-10) 
n=326 

6.3 (2-12) 
n=333 

6.4 (2-12) 
n=249 

Gender     
     Male 265 (70.1) 228 (69.7) 241 (72.4) 182 (73.1) 
     Female 113 (29.9) 99 (30.3) 90 (27.0) 66 (26.5) 
     Missing - - 2 (0.6) 1 (0.4) 
Diagnostic group1     
   Language  94 (24.9) 85 (26.0) 77 (23.1) 52 (20.9) 
   Genetic 109 (28.8) 93 (28.4) 73 (21.9) 55 (22.1) 
   Sensory 23 (6.1) 17 (5.2) 19 (5.7) 12 (4.8) 
   Physical 55 (14.6) 44 (13.5) 63 (18.9) 47 (18.9) 
   Autism spectrum disorders 216 (57.1) 186 (56.9) 175 (52.6) 139 (55.8) 
Behavioural problems (DBC-P 
and DBCU4 standardised score)2 
     Mean (range) 
     Higher scores indicate greater 
problems 

62.5 (5-167) 
n=375 

61.7 (5-167) 
n=324 

58.5 (6-143) 
n=328  

57.0 (6-143) 
n=245 

Abbreviations: DBC-P; Developmental Behaviour Checklist -Primary Carer; DBCU4; Developmental Behaviour 
Checklist Under 4, NSW; New South Wales 
1Methods used to create diagnostic groupings discussed in Chapter 3 
2Methods used to obtain the Developmental Behaviour Checklist (DBC) standardised score discussed in Chapter 3  

6.4.2.2 Productivity losses 

The employment status of the combined Queensland/Victoria and New South Wales 

analytic samples at baseline are presented in Table 6.6.  

Queensland/Victoria combined sample descriptive results 

At baseline, a total of 155/327 (47%) of respondents were in paid employment. Of the 

47% that were employed (including those that worked part-time or casually) the mean 

number of hours worked was 24.12 per week (104.44 hours per month). Of the 115 

(35%) respondents that said that they worked part-time or casually the mean hours 

worked was 17.36 hours per week (75.22 hours per month).  

Respondents that were not employed and not seeking work and that worked less than 35 

hours in the previous week were asked the main reason they were unemployed/working 

part-time. A total of 116/327 (35%) of all respondents said they currently did not work 

or worked part-time because they were caring for their child with a disability.  

The productivity losses due to reduced working hours in the combined 

Queensland/Victoria sample and the NSW sample are presented in Table 6.7. In the 
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Queensland/Victoria sample the mean productivity loss at baseline due to reduced 

working hours was 30.50 hours per month ($1,174.07 per month).  

Three months after the baseline survey, the mean productivity loss due to reduced 

working hours was 27.82 hours per month ($1,071.25 per month). There was a 

statistically significant (p=0.03) decrease in the productivity loss compared to baseline 

(Table 6.7). This decrease was not sustained 15 months after the baseline survey. 

Fifteen months after the baseline survey, the mean productivity loss 36.01 hours per 

month ($1,386.43 per month).  

At baseline, the average productivity loss in the previous month due to paid absences 

was 0.54 days ($145.56) and due to unpaid absences was 0.91 days ($244.62) (Table 

6.8). There was a statistically significant decrease in the number of paid absences 15-

months post-intervention (0.37 days/$99.05) compared to baseline (p=0.003). There was 

a statistically significant decrease in the number of unpaid absences three-months post-

intervention (0.37 days/$100.60) compared to baseline (p=0.006). This decrease was 

also evident at 15-months post-intervention (0.52 days/$141.11), with the number of 

days being statistically significant from baseline (p=0.013).  

NSW descriptive results 

At baseline, a total of 90/249 (36%) of respondents were in paid employment. Of the 

36% that were employed the mean number of hours worked was 26.01 hours per week 

(112.71 hours per month). Of the 115 (35%) respondents that said that they worked 

part-time or casually the mean hours worked was 19.81 hours per week (85.84 hours per 

month). A total of 116/265 (44%) respondents said they currently did not work or 

worked part-time because they were caring for their child with a disability. As shown in 

Table 6.7, the average productivity loss due to reduced working hours was 31.24 hours 

per month ($1,203.53 per month). There were no statistically significant differences in 

productivity losses due to working hours between three-months post-intervention and 

baseline. 

The average productivity loss at baseline due to paid absences was 0.53 days ($142.87) 

in the previous month and was 0.50 days ($134.20) due to unpaid absences in the 

previous month. There were no statistically significant differences in the number of paid 

or unpaid absences between three-months post-intervention and baseline (Table 6.8)  
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Table 6.6 Employment status of caregivers of a child with ID at baseline 

Employment status  
Queensland/Victoria analytic 
sample 
(n=327) 

NSW 
analytic sample 
(n=249) 

 N (%) N (%) 
Employment   
   Employed (full-time) 40 (12.2) 31 (12.5) 
   Employed (part-time) 71 (21.7) 38 (15.3) 
   Employed (casual) 44 (13.5) 21 (8.4) 
   Employed (on maternity leave) 6 (1.8) 5 (2.0) 
   Not employed (full-time student) 7 (2.1) 4 (1.6) 
   Not employed (seeking work) 24 (7.3) 33 (13.3) 
   Not employed (not seeking work) 133 (40.7) 117 (47.0) 
   Missing 2 (0.6) 0 (0.0) 
Abbreviations: NSW; New South Wales 
 
Table 6.7 Productivity loss due to reduced working hours in the previous month of caregivers of a 
child with ID at baseline and post-intervention 
 Queensland/Victoria NSW 

Productivity loss due to working hours 
Baseline 
(SE)  
(n=327) 

3-months 
post (SE) 
(n=296) 

15-months 
post (SE) 
(n=236) 

Baseline 
(SE) 
(n=249) 

3-months 
post (SE) 
(n=249) 

Productivity loss (hours)  30.50 (2.67) 27.82* 
(2.65) 36.01 (3.33) 31.24 (3.20) 31.80 (3.16) 

Productivity loss ($)  1,174.07 
(102.86) 

1,071.25* 
(102.08) 

1,386.43 
(128.36) 

1,203.53 
(123.16) 

1,225.11 
(121.49) 

Abbreviations: NSW; New South Wales, SE; standard error 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 6.8 Productivity loss due to paid and unpaid absences in the previous month of caregivers of a 
child with ID at baseline and post-intervention 
 Queensland/Victoria NSW 

Productivity loss due to 
absences 

Baseline (SE) 
(n=324)1 

3-months 
post (SE) 
(n=295)2 

15-months 
post (SE)  
(n=234)4 

Baseline (SE) 
(n=249) 

3-months post 
(SE)  
(n=247)7 

Productivity loss due to paid 
absences (days)  0.54 (0.12) 0.44 (0.08)  0.37** (0.10) 0.53 (0.15) 0.41 (0.09) 

Productivity loss due to paid 
absences ($) 145.56 (31.57) 119.68 (20.32)  99.05** 

(26.83) 142.87 (40.35) 111.29 (24.59) 

Productivity loss due to 
unpaid absences (days)  0.91 (0.20) 0.37**(0.08) 

n=2923 
0.52* (0.14) 
n=2335 

0.50 (0.18) 
n=2476 

0.65 (0.19) 
n=2488 

Productivity loss due to 
unpaid absences ($) 244.62 (54.29) 

100.60** 
(22.61) 
n=2923 

141.11* 
(37.31) 
n=2335 

134.20 (49.74) 
n=2476 

174.96 (50.64) 
n=2488 

Abbreviations: NSW; New South Wales, SE; standard error 
1 3 participants in paid employment did not report the number of paid/unpaid absences 
21 participant in paid employment did not report the number of paid absences 
34 participants in paid employment did not report the number of unpaid absences 
42 participants in paid employment did not report the number of paid absences 
53 participants in paid employment did not report the number of unpaid absences 
6 2 participants in paid employment did not report the number of unpaid absences 
7 2 participants in paid employment did not report the number of paid absences 
8 1 participant in paid employment did not report the number of unpaid absences 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Multivariate results 
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The results of the random effects regression models show the change in productivity 

losses due to reduced working hours and absences over time (Table 6.9). There were no 

significant differences in the productivity loss due to reduced working hours between 

pre-intervention and post-intervention in either sample. In the Queensland/Victoria 

pooled sample there was a significant reduction in productivity losses due to unpaid 

absences (assumed to be a cost to the individual) of $139 in the previous month at three-

months post compared to baseline, and of $110 in the previous month at 15-months post 

compared to baseline. These differences in productivity losses were not evident in the 

NSW sample.  

Table 6.9 Random effects regression analysis of pre-post change in productivity losses per individual 
in the previous month 
 Queensland/Victoria (n=310) NSW (n=244) 

Pre-post change Baseline to 3-months 
post change (SE) 

Baseline to 15-
months post change 
(SE) 

Baseline to 3-months 
post change (SE) 

Productivity loss due to reduced 
working hours ($) -27.90 (25.63) 32.96 (27.41) -7.11 (29.67) 

Productivity loss due to paid absences 
($) 0.801 (23.34) -48.241 (24.98) -44.911 (45.39) 

Productivity loss due to unpaid 
absences ($) 

-138.81** (50.51) 
 

-109.91* (53.93) 
 

81.57 (51.84) 
 

Abbreviations: NSW; New South Wales, SE; standard error 
Notes: Results are reported as the coefficient. Regressions controlled for patient characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age. 
1Fixed effects model; Hausman test was significant, indicating that the coefficients estimated by the random effects 
estimator were different from those estimated by the fixed effects estimator  
Change from baseline, ***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 

6.4.2.3 Resource use and costs 

Descriptive results 

Based on the questionnaire data, the most commonly used services by children with ID 

were GP consultations, speech pathologists and occupational therapists (Table 6.10). On 

average, service utilisation by the dependent child in the month prior to the baseline 

survey represented a total monthly cost of $568.63 (Victoria and Queensland) to 

$694.76 (NSW), with the majority (99-100%) of this cost borne by government (Table 

6.11). There were no statistically significant differences in these costs after the 

intervention was made available. In NSW, there was a statistically significant increase 

from baseline to three-months post in the utilisation of school counsellors (p=0.04), 

increasing from an average of 0.14 to 0.20 visits in the previous month (Table 6.10). 
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There were no other statistically significant differences in utilisation or costs pre and 

post-intervention (Table 6.11). The costs associated with service utilisation broken 

down by service type and according to who bears the cost are detailed in Appendix I. 

Overall, the most common services used by caregivers of a child with ID were GP 

consultations, psychologists, respite care and support groups (Table 6.12). On average, 

service utilisation by caregivers in the month prior to the baseline survey represented a 

total monthly cost of $223.53 (Victoria and Queensland) to $379.58 (NSW), with the 

majority of this cost borne by government (Table 6.13). In Victoria and Queensland 

there was a statistically significant increase in total costs after the intervention was 

made available, with total costs increasing to $395.89 (p<0.001) three-months post and 

$572.09 (p<0.001) 15-months post. This cost increase was driven by an increase in 

utilisation of counsellors, GPs, respite care and support groups. The costs associated 

with service utilisation broken down by service type and according to who bears the 

cost are detailed in Appendix I. 
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Table 6.10 Health service utilisation of children with ID in the previous month, at baseline and post-
intervention 
 Queensland/Victoria 

 
NSW 

Service Utilisation at 
baseline (SE) 
(n=297)1 

Utilisation at 
3-months post 
(SE) 
(n=259)2 

Utilisation at 
15-months 
(SE) post 
(n=197)3 

Utilisation at 
baseline (SE) 
(n=206)4 

Utilisation at 
3-months post 
(SE) 
(n=215)5 

Applied behaviour 
analysis  0.26 (0.08) 0.28 (0.08) 0.39 (0.12) 0.46 (0.12) 0.34 (0.10) 

Chiropractor 0.08 (0.02) 0.08 (0.03) 0.08 (0.03) 0.20 (0.07) 0.16(0.06) 
Counsellor 0.07 (0.04) 0.09 (0.02) 0.04 (0.02) 0.09 (0.04) 0.10 (0.05) 
General practitioner 1.12 (0.08)  1.02 (0.07) 1.06 (0.09) 1.14 (0.12) 1.07 (0.09) 
Homeopath 0.04 (0.01) 0.03 (0.01) 0.04 (0.02) NA 0.03 (0.02) 
Naturopath 0.05 (0.01) 0.03 (0.01) 0.02 (0.01) 0.02 (0.01) 0.10 (0.05) 
Nurse 0.15 (0.04) 0.08 (0.03) 0.05 (0.02) 0.10 (0.03) 0.08 (0.03) 
Nutritionist/dietician 0.13 (0.03) 0.09 (0.02) 0.10 (0.03) 0.09 (0.03) 0.08 (0.02) 
Occupational therapist 0.99 (0.09) 1.06 (0.09) 1.11 (0.12) 1.20 (0.13) 1.00 (0.10) 
Paediatrician 0.58 (0.06) 0.53 (0.05) 0.58 (0.07) 0.67 (0.11) 0.52 (0.07) 
Physiotherapist 0.29 (0.05) 0.31 (0.06) 0.29 (0.08) 0.36 (0.10) 0.24 (0.05) 
Psychiatrist 0.07 (0.03) 0.05 (0.02) 0.04 (0.03) 0.09 (0.05) 0.05 (0.03) 
Psychologist 0.43 (0.06) 0.33 (0.06) 0.45 (0.09) 0.27 (0.06) 0.19 (0.04) 
Religious representative 0.10 (0.04) 0.06 (0.03) 0.07 (0.03) 0.03 (0.02) 0.04 (0.02) 
School counsellor 0.08 (0.03) 0.07 (0.02) 0.07 (0.03) 0.14 (0.04) 0.20 (0.05)* 
Social worker 0.18 (0.05) 0.10 (0.03) 0.08 (0.02) 0.13 (0.04) 0.17 (0.05) 
Speech pathologist 1.44 (0.11) 1.34 (0.10) 1.40 (0.12) 1.43 (0.13) 1.54 (0.13) 
Telephone counsellor 0.03 (0.03) 0.03 (0.02) 0.01 (0.01) 0.02 (0.01) 0.04 (0.02) 
Dentist 0.24 (0.03) 0.29 (0.04) 0.28 (0.04) 0.36 (0.07) 0.31 (0.06) 
Emergency department 0.09 (0.02) 0.14 (0.03) 0.13 (0.04) 0.19 (0.06) 0.12 (0.05) 
Hospital service (day 
visit) 0.20 (0.05) 0.26 (0.04) 0.27 (0.06) 0.25 (0.06) 0.14 (0.04) 

Other alternative 
therapy 0.27 (0.05) 0.30 (0.06) 0.37 (0.09) 0.39 (0.10) 0.25 (0.06) 

Other medical specialty 0.17 (0.04) 0.14 (0.03) 0.13 (0.03) 0.13 (0.04) 0.13 (0.05) 
Total visits 7.07 (0.52) 6.72 (0.39) 7.05 (0.48) 7.77 (0.76) 6.91 (0.43) 
Abbreviations: NSW; New South Wales, SE; standard error 
1; n=327, 30 missing responses, 2; n=295, 36 missing responses, 3; n=236, 39 missing responses, 
4; n=249, 43 missing responses, 5; n=249, 34 missing responses 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 6.11 Total health service costs of children with ID in the previous month at baseline and post-
intervention 
 Queensland/Victoria NSW 
 Cost at 

baseline (SE) 
(n=297)1 

Cost at 3-
months post 
(SE) 
(n=259)2 

Cost at 15-
months post 
(SE) (n=197)3 

Cost at 
baseline (SE) 
(n=206)4 

Cost at 3-
months post 
(SE) 
(n=215)5 

Cost to government ($) 564.61 (46.92) 591.47 (42.93) 607.49 (52.61) 693.48 
(103.12) 550.06 (48.68) 

Cost to government 
(excluding MBS) ($) 186.16 (27.36) 240.10 (31.09) 236.35 (36.54) 289.69 (67.63) 200.54 (41.92) 

Cost to individual ($) 2.22 (0.58) 1.91 (0.59) 1.68 (0.72) 0.60 (0.35) 3.58 (1.40) 
Cost to society ($) 2.09 (0.97) 1.22 (0.55) 1.44 (0.63) 0.69 (0.43) 0.81 (0.44) 

Total cost ($) 568.63 (47.52) 594.6 (43.11) 610.61 (52.78) 694.76 
(103.17) 554.45 (49.53) 

Abbreviations: MBS, Medicare Benefits Schedule; NSW, New South Wales; SE, standard error 
1; n=327, 30 missing responses, 2; n=295, 36 missing responses, 3; n=236, 39 missing responses, 
4; n=249, 43 missing responses, 5; n=249, 34 missing responses 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
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Table 6.12 Service utilisation of caregivers of a child with ID in the previous month, at baseline and 
post-intervention 
 Queensland/Victoria NSW 
Service Utilisation at 

baseline (SE) 
(n=293)1 

Utilisation at 3-
months post 
(SE) 
(n=261)2 

Utilisation at 
15-months post 
(SE) (n=209)3 

Utilisation at 
baseline (SE) 
(n=221)4 

Utilisation at 
3-months 
post (SE) 
(n=220)5 

Counsellor  0.09 (0.03) 0.19 (0.04) 0.26 (0.05) 0.24 (0.06) 0.23 (0.06) 
General practitioner 0.46 (0.06) 1.14***(0.08) 1.33*** (0.10) 1.10 (0.08) 1.22 (0.10) 
Family planning 0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.04 (0.03) 0.05 (0.04) 
Psychologist 0.17 (0.04) 0.25 (0.04) 0.28 (0.05) 0.34 (0.06) 0.26 (0.05) 
Psychiatrist 0.04 (0.02) 0.07 (0.02) 0.09 (0.03) 0.05 (0.03) 0.04 (0.02) 
Respite care 0.34 (0.07) 0.58*** (0.09) 0.89***(0.13) 0.54 (0.09) 0.48 (0.09) 
Social worker 0.07 (0.02) 0.15 (0.04) 0.12 (0.03) 0.18 (0.03) 0.22 (0.06) 
Support groups 0.20 (0.05) 0.35*(0.07) 0.53***(0.09) 0.36 (0.06) 0.27 (0.05) 
Marriage counsellor 0.04 (0.03) 0.04 (0.02) 0.05 (0.03) 0.02 (0.01) 0.02 (0.01) 
Welfare advice 0.03 (0.01) 0.07 (0.02) 0.08 (0.03) 0.04 (0.02) 0.09 (0.04) 
Total visits 1.53 (0.18) 3.05***(0.20) 3.84***(0.27) 3.08 (0.22) 3.02 (0.25) 
Abbreviations: NSW, New South Wales; SE, standard error 
1; n=327, 34 missing responses, 2; n=295, 34 missing responses; 3; n=236, 27 missing responses; 
4; n=249, 28 missing responses, 5; n=249, 29 missing responses 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 6.13 Total health service costs of caregivers of a child with ID in the previous month at baseline 
and post-intervention 
 Queensland/Victoria NSW 
 Cost at 

baseline (SE) 
(n=293)1 

Cost at 3-
months post 
(SE) 
(n=261)2 

Cost at 15-
months post 
(SE) (n=209)3 

Cost at baseline 
(SE) (n=221)4 

Cost at-3 
months post 
(SE) 
(n=220)5 

Cost to government ($) 213.20 (33.38) 376.94*** 
(44.43) 

545.88*** 
(63.25) 360.72 (44.52) 327.23 (45.79) 

Cost to government 
(excluding MBS) 170.82 (31.67) 297.36*** 

(43.62) 
450.64*** 
(61.52) 276.35 (43.10) 247.33 (44.33) 

Cost to individual ($) 3.66 (1.14) 6.33 (1.28) 8.36(1.61) 7.10 (1.58) 7.01 (1.70) 
Cost to society ($) 6.67 (1.59) 12.62* (2.18) 17.84*** 

(2.86) 11.77 (2.07) 11.03 (2.38) 

Total cost ($) 223.53 (33.94) 395.89*** 
(45.05) 

572.09*** 
(64.45) 379.58 (45.40) 345.27 (46.43) 

Abbreviations: MBS, Medicare Benefits Schedule; NSW, New South Wales; SE, standard error 
1; n=327, 34 missing responses, 2; n=295, 34 missing responses; 3; n=236, 27 missing responses, 
4; n=249, 28 missing responses, 5; n=249, 29 missing responses 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 
 
Multivariate results 

The results of the random effects regression models show the change in costs over time, 

controlling for demographic characteristics and unobserved heterogeneity. In summary, 

there were no significant differences in costs incurred by children with ID before and 

after receiving the intervention.  

When the costs associated with caregiver health service use are analysed, a different 

pattern is evident. In the Queensland/Victoria sample, the random effects regression 

models estimating the effect of the intervention showed a significant increase in costs 
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incurred by government, individuals and the broader society both three-months post and 

15-months post baseline. There was a $199 increase in total monthly cost, three-months 

and a $375 increase at 15-months compared to baseline. There were no significant 

differences in costs before and after receiving the intervention in the NSW sample. 

 
Table 6.14 Random effects regression analysis of pre-post change in child health service costs per 
individual in the previous month 
 Queensland/Victoria (n=304) NSW (n=224) 
 Baseline to 3-months post 

change (SE) 
Baseline to 15-months 
post change (SE) 

Baseline to 3-months post 
change (SE) 

Cost to government ($) 45.02 (56.67)  -8.34 (61.69)  -108.52 (101.49)  
Cost to government 
(excluding MBS) 69.63 (38.89)  11.90 (42.17)  -81.28 (79.30)  

Cost to individual ($) -0.54 (0.59) -0.56 (0.64) 3.08 (1.59) 
Cost to society ($) -0.99 (0.97) -0.68 (1.06) 0.05 (0.65) 
Total cost ($) 43.55 (57.05) -9.46 (62.11)  -105.69 (102.15)  
Abbreviations: MBS; Medicare Benefits Schedule, NSW; New South Wales, SE; standard error 
Notes: Results are reported as the coefficient. Regressions controlled for patient characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
 
Table 6.15 Random effects regression analysis of pre-post change in caregiver health service costs per 
individual in the previous month 
 Queensland/Victoria (n=303) NSW (n=235) 
 Baseline to 3-months 

post change (SE) 
Baseline to 15-months 
post change (SE) 

Baseline to 3-months 
post change (SE) 

Cost to government ($) 190.09** (55.29) 360.60*** (59.12) -25.63 (47.92)  
Cost to government 
(excluding MBS) ($) 145.28** (53.09)   303.44***(56.78) -16.08 (46.89)  

Cost to individual ($) 3.05 (1.60) 3.61* (1.71) 0.38 (2.42) 
Cost to society ($) 6.04** (2.33) 10.97*** (2.49)  -0.13 (3.26) 
Total cost ($) 199.18*** (56.02) 375.30*** (59.89) -25.92 (48.87)  
Abbreviations: MBS; Medicare Benefits Schedule, NSW; New South Wales, SE; standard error 
Notes: Results are reported as the coefficient. Regressions controlled for patient characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age. 
Change from baseline, ***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 

 Healthcare utilisation and costs based on administrative data  6.5

 Methods 6.5.1

6.5.1.1 Recruitment and data collection 

Recruitment methodology and methods relating to questionnaire completion were the 

same as previously discussed in Section 6.4.1.1. Recruitment for the overall study 

occurred in three jurisdictions of Australia; Queensland, Victoria and NSW. The 
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Medicare analysis was conducted only in Victoria. Recruitment in Victoria occurred 

between April 2014 and April 2016. 

At the time of Medicare data extraction not all participants in Victoria had completed 

the 15-month follow-up period. A data lock occurred on 1st January 2017, recording 

Medicare utilisation up until this date. Participants who had not completed the full 15-

month follow-up period at 1st January 2017 were not included in the analysis. The 

number of consents received for both MBS and PBS data, and the number of those that 

had the full follow-up data available are shown in the participant flow diagram (Section 

6.5.2) 

6.5.1.2 Data 

Consent was obtained to access participants PBS and MBS data. Ethical approval and 

consent from participants was obtained from all families to obtain data for 1 year prior 

to receiving the intervention, throughout the intervention period and for a 12-month 

follow-up period. Consent was sought for the release of data for both the primary 

caregiver and the child with the disability. This is discussed further in Section 6.3.2. 

6.5.1.3 Analysis 

MBS and PBS data were collected for the one year period prior to receiving the baseline 

questionnaire, the three-month period between the baseline questionnaire and three-

month follow-up questionnaire and for a further 12-month follow-up period. This 

represented a total of 27 months, with months 13-15 representing the period of the 

intervention.  

Baseline utilisation and costs were analysed using the data that represented the one-year 

period prior to each individual’s baseline survey. Utilisation and costs were reported as 

a monthly average.  

It should be acknowledged that caregiver health care service use and pharmaceutical 

utilisation data may not relate to the child’s disability. As such care should be taken not 

to attribute the baseline costs to childhood ID. Further, any changes before and after the 

intervention, apparent from the descriptive statistics may not be due to the intervention. 

Before and after comparisons that can be attributed to the intervention were made 
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possible through the development of a set of regression models using panel data 

techniques and by including a set of control variables.  

Continuous and count outcomes were analysed using logistic and negative binomial 

regression techniques respectively. The negative binomial model is a variant of the 

Poisson model which is appropriate for analysing over dispersed (where the variance is 

greater than the mean) count data. The likelihood-ratio test was conducted to verify the 

variance was greater than the mean and that the negative binomial was the most 

appropriate model. In this type of data over dispersion often arises because the 

incidence of zero counts is greater than expected for the Poisson distribution (Ridout, 

Demétrio and Hinde, 1998).  Regression analyses were undertaken to predict the costs 

and number of services/prescriptions per month over the full 2.25 year observation 

period.  The analyses allowed the examination of trends before and after the 

intervention period, controlling for other demographic factors.  

Results of the negative binomial regressions are reported as incident rate ratios (IRRs). 

IRRs indicate the marginal effect of each variable on the number of 

services/prescriptions.  An IRR greater than one indicates an increase in the number of 

services/prescriptions, an IRR of less than one indicates a decrease.   

Random effects modelling of outcomes per person per month was used to control for 

unobserved differences between individuals. Fixed effects models were not appropriate 

for these data because fixed effects models control for all time-invariant differences 

between individuals. Because all non time-invariant variables in the fixed effects model 

were structurally induced time variables, the individual error terms were not correlated 

with any of these remaining variables.  

Missing data relating to household income, was accounted for using the modified zero 

order method. A new dummy variable was created to indicate whether that observation 

was missing and the missing observation was replaced with zero in the original variable. 

Missing data relating to other control variables were inconsequential (n<5). 

 

In addition to analysing total MBS services claimed by children with ID, MBS services 

which may be related to the treatment and/or assessment of ID and/or emotional and 
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behavioural problems were also analysed. Prior to undertaking the analysis MBS item 

groups were reviewed and the item groups listed in Table 6.16 below were included in 

this additional analysis.  

Similar to the methodology adopted for MBS services, PBS prescriptions that may be 

related to treatment and/or assessment of ID and/or emotional and behavioural problems 

in children with ID were identified prior to undertaking the analysis. PBS items with 

Anatomical, Therapeutic, Chemical codes (ATC codes) listed in Table 6.17 were 

included in this analysis.  

Table 6.16 Selected MBS groups for MBS data analysis 
Group Description 
A01 General practitioner attendance 
A02  Other non-referred attendance 
A03  Specialist attendance 
A04 Consultant physician attendance 
A06 Group therapy 
A08  Consultant psychiatrist attendance 
A10 Optometrical services 
A11 Urgent after-hours attendance 
A14  Health assessment 
A15  GP management plans, team care arrangements, multidisciplinary care plans 
A20  GP mental health treatment 
A22  GP after-hours attendance 
A23  Other non-referred after-hours attendance 
A29  Early intervention services for children with autism, pervasive developmental disorder, or 

disability 
M03 Allied health services 
M06  Psychological therapy services 
M07  Focused psychological strategies 
M09  Allied health group services 
M10  Autism, pervasive developmental disorder, or disability services 
M12  Services provided by a practice nurse 
M14 Nurse practitioner 
M15 Diagnostic audiology services 
Abbreviations: GP; general practitioner, MBS; Medicare Benefits Schedule 
 
Table 6.17 Selected PBS ATC codes for PBS data analysis 
Group Description 
N03A Antiepileptics 
N05A Antipsychotics 
N05B Anxiolytics 
N05C Hypnotics and sedatives 
N06A Antidepressants 
N06B Pyschostimulants 
N06C Psycholeptics and psychoanaleptics in combination 
Abbreviations: ATC; anatomical therapeutic class, PBS; Pharmaceutical Benefits Scheme 
 

A graphical interpretation of the regression output is provided in Figure 6.4. 

All analyses were conducted in STATA Version 13.  
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Figure 6.4 Graphical representation of regression output  
 

 
Alpha (α) represents the outcome at the start of the observation period.  
Beta (β) represents the trend (i.e. change) in the outcome over time prior to the intervention period.  
Delta (δ) represents a shift in the outcome following the intervention period. 
Gamma (λ) represents the change in the trend over time. 
 
The diagram corresponds to the coefficients in the regression output as summarised below: 
 
Sample regression output 

    Coefficient 
Start of observation period  α 
Time trend  β 
Shift after the intervention period δ 
Change in time trend after the intervention λ 

 
To estimate the impact of SSTP at any month after the intervention period the predicted outcomes 
without intervention to outcomes with intervention are compared.  
 
Without any intervention (i.e. assuming no change in shift or trend for each group), the predicted 
outcomes at the 27th month after the start of the observation period is given by: 
α + 27x(β) 
 
Now, repeating the prediction at month 27 with the intervention period at month 15 the following 
predicted outcome at the end of the follow-up period is obtained: 
 (α) + 27x(β) + (δ) + 12x(λ) 
 
Finally, taking the difference between the predicted differences in outcomes with and without the 
intervention:  
[α + 27x(β) + δ + 12x(λ)] – [α + 27x(β)] 
 
Which simplifies to: (δ) + 12x(λ) 
 
i.e. the difference in the shift plus the number of months post-intervention times the difference in slope. 
In other words, the change in outcome 12-months after the intervention is:  
δ + 12x(λ) 
 
The change in outcome 11-months after the intervention is: 
δ + 11x(λ), and so on 
 
Finally, the cumulative change in outcome one year after the intervention is δ + 12x(λ) + 11x(λ) + 10x(λ ) 
+ 9x(λ) + 8x(λ) + 7x(λ) + 6x(λ) + 5x(λ) +4x(λ) + 3x(λ) + 2x(λ) +x(λ) 

 

Time (months) 

α  

  

  

  

  

Intervention 

  

  

  

Outcome

α
λ δ
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 Results 6.5.2

Overall the study recruited 270 participants in Victoria. Of these, consent was provided 

from 159 caregivers for Medicare data extraction relating to their child’s 

service/pharmaceutical utilisation. Data extraction was approved for 156 out of the 159 

caregivers. Reasons for non-extraction included not specifying any programs, incorrect 

name supplied or the signatory not being on the dependent child’s card. At the date of 

data lock, 106 of the 156 participants had the completed the 15-month follow-up period. 

These participants comprised the analytic sample for the MBS analysis of child 

utilisation. Consent was not provided for the extraction of PBS data by eight 

participants. Therefore, the PBS analytic sample for child utilisation comprised 98 

participants.   

Of the 270 participants, consent was provided from 153 caregivers for Medicare data 

extraction relating to their own service/pharmaceutical utilisation. Of these 152 were 

accepted by Medicare for data extraction. At the date of data lock, 103 of these 

participants had completed the 15-month follow-up period. These participants 

comprised the analytic sample for the MBS analysis of caregiver utilisation. Consent 

was not provided for the extraction of PBS data by seven participants. Therefore, the 

PBS analytic sample for utilisation comprised 96 participants. The participant flow is 

shown in Figure 6.5. 
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^Reasons for non-acceptance by Medicare included not specifying any programs, incorrect name supplied or the 
signatory not being on the dependent child’s card.  
*Participants for whom 15 months had elapsed since their baseline survey at the time of data lock (01/01/2017). Data 
collection remains ongoing in Victoria.  
#Consent was not provided for extraction of PBS data by 7 caregivers, and for 8 children  
Abbreviations: MBS; Medicare Benefits Schedule, PBS; Pharmaceutical Benefits Schedule 

PBS analysis set 
(n=98)# 

 

Full analysis set (n=106) 

VICTORIA 

Completed baseline 
survey (n=270) 

Child consent for 
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(n=159) 

15-month follow up data 
available (n=106)* 

Full analysis set (n=103) 

15 month-follow up data 
available (n=103)* 
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for Medicare (MBS 
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(n=153) 

Accepted by 
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extraction^ 
(n=152) 

MBS analysis set 
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MBS analysis set 
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Figure 6.5: Participant flow for Medicare data 
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6.5.2.1 Sample characteristics 

Selected characteristics of the overall Victoria baseline sample and the four analytic 

samples are presented in Table 6.18 and Table 6.19. Overall the MBS and PBS analytic 

samples are similar in terms of demographics and child disability characteristics to the 

baseline sample. 

 
Table 6.18 Selected sample characteristics of caregivers in the baseline and analytic samples 

Characteristics  

Overall 
baseline 
sample 
(n=270) 

Child 
consent 
MBS 
analytic 
sample 
(n=106) 

Child 
consent 
PBS 
analytic 
sample 
(n=98) 

Caregiver 
consent 
MBS 
analytic 
sample 
(n=103) 

Caregiver 
consent 
PBS 
analytic 
sample 
(n=96) 

 N (%) N (%) N (%) N (%) N (%) 
Age (years)      

     Mean (range) 38.9 (22-70) 
n=264 

38.9 (24-61) 
 

38.9 (24-61) 
 

38.9 (24-61) 
 

38.7 (24-61) 
 

Gender       
     Male 27 (10.0) 6 (5.7) 6 (6.1) 7 (6.8) 7 (7.3) 
     Female 242 (89.6) 100 (94.3) 92 (93.9) 96 (93.2) 89 (92.71) 
     Missing 1 (0.4) -  - - -  
Marital status      
   Married/de-facto 223 (82.6) 91 (85.9) 84 (85.7) 88 (85.4) 82 (85.4) 
   Never/Not married 43 (15.9) 12 (11.3) 11 (11.2) 12 (11.7) 11 (11.5) 
   Other 4 (1.5) 3 (2.8) 3 (3.1) 3 (2.9) 3 (3.1) 
   Missing - - -  -  - 
Education      
   No further qualifications since school 29 (10.7) 10 (9.4) 10 (10.2) 10 (9.7) 10 (10.4) 
   Other non-school qualifications 12 (4.4) 3 (2.8) 3 (3.1) 4 (3.9) 4 (4.2) 
   Certificate (including trade) 64 (23.7) 27 (25.5) 26 (26.5) 27 (26.2) 26 (27.1) 
   Diploma/graduate certificate 61 (22.6) 32 (30.2) 28 (28.6) 30 (29.1) 27 (28.1) 
   Undergraduate degree 63 (23.3) 17 (16.0) 16 (16.3) 16 (15.5) 15 (15.6) 
   Postgraduate degree 39 (14.4) 16 (15.1) 14 (14.3) 15 (14.6) 13 (13.5) 
   Missing 2 (0.7) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
Annual household income equivalised1      

     Mean $39,674.61 
n=214 

$42,536.18 
n=94 

$43,626.51 
n=86 

$41,364.61 
n=92 

$42,295.69 
n=85 

Financial support      
   No 18 (6.7) 5 (4.7) 5 (5.1) 5 (4.9) 5 (5.2) 
   Yes 247 (91.5) 100 (94.3) 92 (93.9) 97 (94.2) 90 (93.8) 
   Missing 5 (1.9) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
In paid work      
   No 145 (53.7) 65 (61.3) 61 (62.2) 65 (63.1) 61 (63.5) 
   Yes 122 (45.2) 40 (37.7) 36 (36.7) 37 (35.9) 34 (35.4) 
   Missing 3 (1.1) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
Australian born       
   No 75 (27.8) 27 (25.5) 25 (25.5) 27 (26.2) 25 (26.0) 
   Yes 192 (71.1) 78 (73.6) 72 (73.5) 75 (72.8) 70 (72.9) 
   Missing 3 (1.1) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
Aboriginal or Torres Strait Islander       
   No 262 (97.0) 104 (98.1) 96 (98.0) 101 (98.1) 94 (97.9) 
   Yes 4 (1.5) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
   Missing 4 (1.5) 1 (0.9) 1 (1.0) 1 (1.0) 1 (1.0) 
Abbreviations: MBS; Medicare Benefits Schedule, PBS; Pharmaceutical Benefits Schedule 
1 Equivalised annual household income calculated using the modified OECD method discussed further in Chapter 3 
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Table 6.19 Selected sample characteristics of the dependent child with ID in the baseline and analytic 
samples 

Characteristics  

Overall 
baseline 
sample 
(n=270) 

Child 
consent 
MBS 
analytic 
sample 
(n=106) 

Child 
consent PBS 
analytic 
sample 
(n=98) 

Caregiver 
consent 
MBS 
analytic 
sample 
(n=103) 

Caregiver 
consent PBS 
analytic 
sample 
(n=96) 

 N (%) N (%) N (%) N (%) N (%) 
Age (years)     
     Mean (range) 5.7 (2-10) 

n=270 
5.3 (2-10) 
 

5.3 (2-10) 
 

5.3 (2-10) 
 

5.3 (2-10) 
 

Gender      
     Male 192 (71.11) 70 (66.0) 64 (65.3) 71 (68.9) 65 (67.7) 
     Female 78 (28.89) 36 (34.0) 34 (34.7) 32 (31.1) 31 (32.3) 
     Missing - -  -  -  -  
Diagnostic group1     
   Language  75 (27.8) 31 (29.3) 29 (29.6) 30 (29.1) 29 (30.2) 
   Genetic 64 (23.7) 26 (24.5) 23 (23.5) 25 (24.3) 23 (24.0) 
   Sensory 13 (4.8) 3 (2.8) 2 (2.0) 3 (2.9) 3 (3.1) 
   Physical 37 (13.7) 11 (10.4) 11 (11.2) 10 (9.7) 10 (9.7) 
   Autism spectrum disorders 156 (57.8) 64 (60.4) 59 (60.2) 64 (62.1) 59 (61.5) 
Behavioural problems (DBC-P and 
DBCU4 standardised score)2 
     Mean (range) 
     Higher scores indicate greater 
problems 

63.3 (10-
167) 
n=268 

62.4 (11-
167) 
n=105 

62.6 (11-
167) 
n=97  

61.9 (11-
167) 
n=102 

62.1 (11-
167) 
n=95 

Abbreviations: ID; intellectual disability, MBS; Medicare Benefits Schedule, PBS; Pharmaceutical Benefits Schedule 
1Methods used to create diagnostic groupings discussed in Chapter 3 
2Methods used to obtain the Developmental Behaviour Checklist (DBC) standardised score discussed in Chapter 3  

6.5.2.2 MBS analysis; child utilisation 

Overall, children with ID claimed an average of 1.69 MBS services per month prior to 

receiving the intervention (Table 6.20). This was not significantly different from the 

average of 1.53 MBS services claimed per month after receiving the intervention. There 

was a statistically significant decrease in the number of MBS services that related to GP 

consultations for children with ID, decreasing from 0.68 (95%CI: 0.57-0.79) services 

per month before the intervention to 0.61 (95%CI: 0.50-0.71) services after the 

intervention.  

For MBS services which may be related to the treatment and/or assessment of ID and/or 

emotional and behavioural problems (as described in  Table 6.16), there was a 

significant decrease from an average of 1.14 (95%CI: 0.98-1.29) services used per 

month to an average of 1.03 (95%CI: 0.88-1.18) services used per month.   

As shown in Table 6.21, when looking at the cost of MBS services, the average patient 

contribution paid per month for all services used by children with ID was $26.57 prior 

to receiving the intervention and $26.01 after receiving the intervention. The net benefit 
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paid by government for MBS service utilisation was $117.55 per month prior to 

receiving the intervention and $105.88 after receiving the intervention. The average 

patient contribution paid per month for those services that may be related to the 

treatment and/or assessment of ID and/or emotional and behavioural problems $15.23. 

There was no significant difference in the average patient contribution paid per month 

before and after receiving the intervention. The net benefit paid by government relating 

to these services significantly decreased from $87.83 to $76.42.  

Table 6.20 Average number of MBS services per child per month  
MBS services: Number of services before 

intervention (95%CI) 
(n=1,272) 

Number of services after 
intervention (95%CI) 
(n=1,272) 

GP services1  0.68  
(0.57-0.79) 

0.61*  
(0.50-0.71) 

Diagnostic and pathology services2 0.47  
(0.35-0.60) 

0.39  
(0.25-0.53) 

Other attendances3 0.53  
(0.44-0.62) 

0.52  
(0.41-0.62) 

All services (total) 1.69  
(1.43-1.94) 

1.53  
(1.27-1.80) 

Selected services (total)4 1.14  
(0.98-1.29) 

1.03*  
(0.88-1.18) 

Abbreviations: CI; confidence interval, GP; general practitioner, MBS; Medicare Benefits Schedule 
Notes: n=1272= 12 months x 106 individuals. Standard errors corrected for multiple observations per person.  
1 Includes MBS item categories A01, A02, A11, A14, A15, A17, A18, A19, A20, A22, A23 
2 Includes MBS item categories D01, D02, I01, I02, I03, I04, I05, P01, P02, P03, P04, P05, P06, P07, P08, P09, P10, 
P11 
3 Includes MBS item categories A03, A04, A06, A07, A08, A10, A16, A21, A24, A26, A28, A29, B01, M02, M03, M06, 
M07, M09, M10, M11, M12, M14, M15, N01, N02, N03, O01, O03, O07, T01, T02, T04, T06, T07, T08, T09, T10 
4 Includes MBS item categories A01, A02, A03, A04, A06, A08, A10, A11, A14, A15, A20, A22, A23, A29, M03, M06, 
M07, M09, M10, M12, M14, M15  
. ***, **, * = significantly different from before the intervention at 1%, 5% and 10% levels respectively.   
 
Table 6.21 Average total cost of MBS items per child per month 
MBS services: Cost before intervention (95%CI) 

(n=1,272) 
Cost after intervention (95%CI) 
(n=1,272) 

All services ($)  
Patient contribution 
 
 
Net Benefit 
 

 
26.57  
(19.05-34.10) 
 
117.55 
(99.23-135.87) 

 
26.01 
(16.66-35.36) 
 
105.88 
(85.99-125.77) 

Selected services1 ($) 
Patient contribution 
 
 
Net Benefit 
 

 
18.59  
(14.01-23.17) 
 
87.83 
(73.90-101.76) 

 
15.23 
(11.23-19.28) 
 
76.42* 
(64.23-88.62) 

Abbreviations: CI; confidence interval, MBS; Medicare Benefits Schedule 
Notes: n=1272= 12 months x 106 patients. Standard errors corrected for multiple observations per person.  
1Includes MBS item categories A01, A02, A03, A04, A06, A08, A10, A11, A14, A15, A20, A22, A23, A29, M03, M06, 
M07, M09, M10, M12, M14, M15  
***, **, * = significantly different from before the intervention at 1%, 5% and 10% levels respectively.  
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The results of the regression analyses (Table 6.22) showed no change in the pattern of 

total service utilisation or the net benefit paid by government for all MBS services over 

the 2.25 year period. When looking at the patient contribution the results suggest that 

average total patient contribution increases at a rate of $2.95 per month for each child 

who received the intervention. The cumulative effect over the first year after receiving 

access to SSTP is $230.10 ($2.95 in the 1st month, 2x$2.95 in the 2nd month, 3x$2.95 in 

the 3rd month and so forth).  

After controlling for demographic factors in the regression analyses, there was no 

longer any change in the pattern of service utilisation or the cost of the selected MBS 

services over the 2.25 year period (Table 6.23).  

Table 6.22 Random effects regression analysis of total MBS services per child per month 

Variable 
Total number of services (SE) 

Total patient 
contribution 
($) (SE) 

Total net 
benefit ($) 
(SE) 

Start of the observation period  0.68 (0.32) -16.68 (32.32) 49.24 (80.46) 
Time trend 1.00 (0.01) -0.59 (0.65) -0.98 (0.94) 
Shift after the intervention period (dummy) 0.94 (0.09) -7.02 (9.58) -13.67 (13.97) 
Change in time trend after intervention period 1.00 (0.01) 2.95* (1.31) 2.53 (1.91) 

Abbreviations: MBS; Medicare Benefits Schedule, SE; standard error 
Notes: Results are reported as incident rate ratios.  n=2808 represents 27 months of observations for 104 
individuals. Two individuals had missing demographic data and were not included in the regression analyses. 
Regressions controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait 
Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, household 
equivalised income, caregiver educational status, caregiver participation in paid work, whether the caregiver 
received financial benefits, caregiver age, child gender and child age. 
Change from baseline, ***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 
Table 6.23 Random effects regression analysis of selected MBS services per child per month 

Variable 

Selected services; 
number of 
services (SE) 

Selected services; 
total patient 
contribution ($) 
(SE) 

Selected services; 
total net benefit 
($) (SE) 

Start of the observation period  1.52 (0.91) 15.06 (16.20) 80.90 (53.55) 
Time trend 1.00 (0.01) -0.13 (0.26) -0.30 (0.65) 
Shift after the intervention period (dummy) 0.98 (0.09) -0.12 (3.79) -7.74 (9.60) 
Change in time trend after intervention period 1.00 (0.01) -0.06 (0.52) 0.11 (1.31) 

Abbreviations: MBS; Medicare Benefits Schedule, SE; standard error 
Notes: Results are reported as incident rate ratios.  n=2808 represents 27 months of observations for 104 
individuals. Two individuals had missing demographic data and were not included in the regression analyses. 
Regressions controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait 
Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, household 
equivalised income, caregiver educational status, caregiver participation in paid work, whether the caregiver 
received financial benefits, caregiver age, child gender and child age. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
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6.5.2.3 MBS analysis; caregiver utilisation 

The average number of MBS services claimed per caregiver per month in the 12-month 

period prior to receiving the intervention and in the 12-month period after receiving the 

intervention is provided in Table 6.24. Overall, caregivers claimed an average of 1.73 

(95%CI: 1.36-2.10) MBS services per month prior to receiving the intervention. When 

this was broken down by type of service, 0.67 (95%CI: 0.57-0.77) services related to 

GP consultations, 0.66 (95%CI: 0.50-0.82) related to diagnostic and pathology services 

and 0.43 (95%CI: 0.24-0.62) of these services were for other attendances, including 

specialists. There were no significant differences in the number of services claimed 

before and after receiving the intervention. After receiving the intervention, the total 

number of MBS services claimed per month by caregivers was 1.59 (95%CI: 1.30-

1.88), with 0.68 (95%CI: 0.57-0.80) services relating to GP consultations, 0.61 (95%CI: 

0.46-0.75) relating to diagnostic and pathology services and 0.35 (95%CI: 0.25-1.88) 

relating to other attendances.  

As shown in Table 6.25, when looking at the cost of MBS services, the average patient 

contribution paid per month for services used by caregivers was $37.49 (95%CI: 19.08-

55.91) prior to receiving the intervention and $46.88 (95%CI: 6.57-87.18) after 

receiving the intervention. The net benefit paid by government for caregiver MBS 

service utilisation was $118.53 (95%CI: 82.80-154.27) per month prior to receiving the 

intervention and $122.05 (95%CI: 64.50-179.60) after receiving the intervention. There 

were no significant differences in the cost of MBS services before and after receiving 

the intervention. 

Results of the regression analyses (Table 6.26) showed that there was no change in the 

pattern of service utilisation or cost of MBS services over the 2.25 year period.  
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Table 6.24 Average number of MBS services per caregiver per month  
MBS services: Number of services before 

intervention (95%CI) 
(n=1,236) 

Number of services after 
intervention (95%CI) 
(n=1,236) 

GP services1  0.67  
(0.57-0.77) 

0.68  
(0.57-0.80) 

Diagnostic and pathology services2 0.66  
(0.50-0.82) 

0.61  
(0.46-0.75) 

Other attendances3 0.43  
(0.24-0.62) 

0.35  
(0.25-0.45) 

All services (total) 1.73  
(1.36-2.10) 

1.59  
(1.30-1.88) 

Abbreviations: CI; confidence interval, GP; general practitioner, MBS; Medicare Benefits Schedule 
Notes: n=1236= 12 months x 103 individuals. Standard errors corrected for multiple observations per person. 95% 
confidence intervals in parentheses.  
1 Includes MBS item categories A01, A02, A11, A14, A15, A17, A18, A19, A20, A22, A23 
2 Includes MBS item categories D01, D02, I01, I02, I03, I04, I05, P01, P02, P03, P04, P05, P06, P07, P08, P09, P10, 
P11 
3 Includes MBS item categories A03, A04, A06, A07, A08, A10, A16, A21, A24, A26, A28, A29, B01, M02, M03, M06, 
M07, M09, M10, M11, M12, M14, M15, N01, N02, N03, O01, O03, O07, T01, T02, T04, T06, T07, T08, T09, T10 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
 
Table 6.25 Average total cost of MBS items per caregiver per month 
MBS services: Cost before intervention (95%CI) 

(n=1,236) 
Cost after intervention (95%CI) 
(n=1,236) 

All services $  
Patient contribution 
 
 
Net Benefit  
 

 
37.49  
(19.08-55.91) 
 
118.53 
(82.80-154.27) 

 
46.88 
(6.57-87.18) 
 
122.05 
(64.50-179.60) 

Abbreviations: CI; confidence interval, MBS; Medicare Benefits Schedule 
Notes: n=1236= 12 months x 103 patients. Standard errors corrected for multiple observations per person. 95% 
confidence intervals in parentheses. There were no significant differences in the patient contribution or net benefit 
before and after the intervention. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
 
Table 6.26 Random effects regression analysis of total MBS services per caregiver per month 

Variable 
Total number of services (SE) 

Total patient 
contribution 
(SE) ($)  

Total net 
benefit (SE) 
($)  

Start of the observation period  0.31* (0.14) 110.20 
(119.22) 

293.05 
(186.97) 

Time trend 1.00 (0.01) -0.45 (1.62) -0.02 (2.23) 
Shift after the intervention period (dummy) 0.95 (0.10) -2.89 (24.07) -13.16 (33.08) 
Change in time trend after intervention period 1.00 (0.01) 3.89 (3.29) 4.10 (4.51) 

Abbreviations: MBS; Medicare Benefits Schedule, SE; standard error 
Notes: Results are reported as incident rate ratios.  n=2727 represents 27 months of observations for 101 
individuals. Two individuals had missing demographic data and were not included in the regression analyses. 
Regressions controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait 
Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, household 
equivalised income, caregiver educational status, caregiver participation in paid work, whether the caregiver 
received financial benefits, caregiver age, child gender and child age. 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
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6.5.2.4 PBS analysis; child utilisation 

Overall, children with ID claimed an average of 0.36 (95%CI: 0.26-0.46) PBS 

prescriptions per month prior to receiving the intervention (Table 6.27). This increased 

significantly to 0.51 (95%CI: 0.39-0.63) prescriptions per month after receiving the 

intervention. Looking at the PBS prescriptions which may be related to the treatment of 

ID and/or emotional and behavioural problems (as described in Table 6.17), there was 

also a significant increase from an average of 0.08 (95%CI: 0.04-0.12) prescriptions 

claimed per month to an average of 0.21 (95%CI: 0.12-0.30) prescriptions claimed per 

month, suggesting that most of the overall increase in PBS prescriptions relates to these 

selected medications.   

As shown in Table 6.28, when looking at the cost of PBS prescriptions, the average 

patient contribution paid per month for all prescriptions claimed by children with ID 

was $2.86 (95%CI: 2.00-3.73) prior to receiving the intervention, increasing 

significantly to $3.88 (95%CI: 2.82-4.95) after receiving the intervention. The net 

benefit paid by government for PBS prescriptions was $5.35 (95%CI: 3.40-7.30 per 

month prior to receiving the intervention, increasing significantly to $11.75 (95%CI: 

7.85-15.65) after receiving the intervention. The average patient contribution paid per 

month for those prescriptions that may be related to the treatment of ID and/or 

emotional and behavioural problems was $0.69 (95%CI: 0.0.27-1.11), increasing 

significantly to $1.66 (95%CI: 0.92-2.41) after receiving the intervention. The net 

benefit paid by government relating to these prescriptions also significantly increased 

from $1.97 (95%CI: 0.85-3.08) to $7.22 (95%CI: 3.78-10.66).  

Table 6.27 Average number of PBS prescriptions per child per month  
PBS prescriptions: Number of services before 

intervention (95%CI) 
(n=1,176) 

Number of prescriptions after 
intervention (95%CI) 
(n=1,176) 

All prescriptions (total) 
 

0.36 
(0.26-0.46) 

0.51** 
 (0.39-0.63) 

Selected prescriptions (total)1 
 

0.08 
(0.04-0.12) 

0.21*** 
 (0.12-0.30) 

Abbreviations: CI; confidence interval, PBS; Pharmaceutical Benefits Scheme 
Notes: n=1176= 12 months x 98 individuals. Standard errors corrected for multiple observations per person. 95% 
confidence intervals in parentheses.  
1 Includes PBS ATC codes N03A, N05A, N05B, N05C, N06A, N06B, N06C 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table 6.28 Average total cost of PBS prescriptions per child per month 
PBS prescriptions: Cost before intervention (95%CI) 

(n=1,176) 
Cost after intervention (95%CI) 
(n=1,176) 

All prescriptions ($)  
Patient contribution 
 
 
Net Benefit  
 

 
2.86  
(2.00-3.73) 
 
5.35 
(3.40-7.30) 

 
3.88** 
(2.82-4.95) 
 
11.75*** 
(7.85-15.65) 

Selected prescriptions1 ($)  
Patient contribution 
 
 
Net Benefit  
 

 
0.69  
(0.27-1.11) 
 
1.97 
(0.85-3.08) 

 
1.66*** 
(0.92-2.41) 
 
7.22*** 
(3.78-10.66) 

Abbreviations: CI; confidence interval, PBS; Pharmaceutical Benefits Scheme 
Notes: n=1176= 12 months x 98 patients. Standard errors corrected for multiple observations per person. 95% 
confidence  
intervals in parentheses.  
1 Includes PBS ATC codes N03A, N05A, N05B, N05C, N06A, N06B, N06C 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 

The results of the regression analyses (Table 6.29) show that after controlling for 

demographic factors, there is an increase in all prescriptions claimed for children with 

ID over time of 3% per month (IRR = 1.029). There is also a small increasing trend in 

patient contribution (increase of $0.10 per month) and net benefit paid (increase of 

$0.35 per month) for all PBS prescriptions claimed by children with ID over time. 

There is no change in this trend after receiving the intervention. Similar results are seen, 

for the prescriptions that may be related to treatment of ID and/or emotional and 

behavioural problems (Table 6.30). There is an increase in selected scripts over time of 

8% per month (IRR = 1.08). There is also a small increasing trend in patient 

contribution (increase of $0.06 per month) and net benefit paid by government ($0.26 

per month). There are no changes in these trends after receiving the intervention.   

Table 6.29 Random effects regression analysis of total PBS prescriptions per child per month 

Variable 

Total number of 
prescriptions (SE) 

Total patient 
contribution ($) 
(SE) 

Total net benefit 
($) (SE) 

Start of the observation period  0.13 (0.14) -5.26 (4.46) -16.03 (13.34) 
Time trend 1.03** (0.01) 0.10** (0.04) 0.35** (0.12) 
Shift after the intervention period (dummy) 1.02 (0.13) -0.57 (0.55) 0.51 (1.83) 
Change in time trend after intervention period 0.98 (0.02) -0.02 (0.08) 0.01 (0.25) 

Abbreviations: PBS; Pharmaceutical Benefits Scheme; SE, standard error 
Notes: Results are reported as incident rate ratios.  n=2592 represents 27 months of observations for 96 individuals. 
Two individuals had missing demographic data and were not included in the regression analyses. Regressions 
controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait Islander status, 
whether the caregiver was Australian born, state of recruitment, caregiver gender, household equivalised income, 
caregiver educational status, caregiver participation in paid work, whether the caregiver received financial benefits, 
caregiver age, child gender and child age. 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table 6.30 Random effects regression analysis of selected PBS prescriptions per child per month 

Variable 

Selected 
prescriptions; number 
of prescriptions (SE) 

Selected 
prescriptions; 
patient 
contribution ($) 
(SE) 

Selected 
prescriptions; 
net benefit ($) 
(SE) 

Start of the observation period  18,720.75 (4,388,307) -3.06 (3.20) -1.66 (14.29) 
Time trend 1.08** (0.02) 0.06 (0.02)** 0.26** (0.09) 
Shift after the intervention period (dummy) 1.11 (0.27) -0.004 (0.28) -0.27 (1.36) 
Change in time trend after intervention period 0.96 (0.03) -0.002 (0.04) 0.23 (0.19) 

Abbreviations: PBS; Pharmaceutical Benefits Scheme; SE, standard error 
Notes: Results are reported as incident rate ratios.  n=2592 represents 27 months of observations for 96 individuals. 
Two individuals had missing demographic data and were not included in the regression analyses. Regressions 
controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait Islander status, 
whether the caregiver was Australian born, state of recruitment, caregiver gender, household equivalised income, 
caregiver educational status, caregiver participation in paid work, whether the caregiver received financial benefits, 
caregiver age, child gender and child age. 
***,**,* Change from baseline, significant at the <0.001, 0.01 and 0.05 levels respectively 
 

6.5.2.5 PBS analysis; caregiver utilisation 

Caregivers claimed an average of 0.71 (95%CI: 0.48-0.94, 95%CI: 0.51-0.91) PBS 

prescriptions per month both prior to and after receiving the intervention (Table 6.31). 

When looking at the cost of PBS prescriptions (Table 6.32), the average patient 

contribution paid per month for prescriptions claimed by caregivers was $9.60 (95%CI: 

6.44-12.30) prior to receiving the intervention and $9.37 (95%CI: 6.44-12.30) after 

receiving the intervention. The net benefit paid by government for caregiver PBS 

prescriptions was $36.83 (95%CI: -20.89-94.54) per month prior to receiving the 

intervention and $36.19 (95%CI: 6.10-66.29) after receiving the intervention. There 

were no significant differences in the number of PBS prescriptions claimed or in the 

cost of PBS prescriptions before and after receiving the intervention. 

Results of the regression analyses (Table 6.33) showed no change in the number of PBS 

prescriptions claimed or the cost of PBS prescriptions over time.  

 
Table 6.31 Average number of PBS prescriptions per caregiver per month  
PBS prescriptions: Number of services before 

intervention (95%CI) 
(n=1,152) 

Number of services after 
intervention (95%CI) 
(n=1,152) 

All prescriptions (total) 
 

0.71  
(0.48-0.94) 

0.71 
 (0.51-0.91) 

Abbreviations: CI; confidence interval, PBS; Pharmaceutical Benefits Scheme 
Notes: n=1152= 12 months x 96 individuals. Standard errors corrected for multiple observations per person. 95% 
confidence intervals in parentheses. There were no significant differences in the number of prescriptions before and 
after the intervention. 
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Table 6.32 Average total cost of PBS prescriptions per caregiver per month 
PBS prescriptions: Cost before intervention (95%CI) 

(n=1,152) 
Cost after intervention (95%CI) 
(n=1,152) 

All prescriptions $  
Patient contribution 
 
 
Net Benefit  
 

 
9.60  
(6.44-12.30) 
 
36.83 
(-20.89-94.54) 

 
9.37 
(6.44-12.30) 
 
36.19 
(6.10-66.29) 

Abbreviations: CI; confidence interval, PBS; Pharmaceutical Benefits Scheme 
Notes: n=1152=12 months x 96 individuals. Standard errors corrected for multiple observations per person. 95% 
confidence intervals in parentheses. There were no significant differences in the number of prescriptions before and 
after the intervention. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
 
Table 6.33 Random effects regression analysis of total PBS prescriptions per caregiver per month 

Variable 

Total number of 
prescriptions (SE) 

Total patient 
contribution ($) 
(SE) 

Total net benefit ($) 
(SE) 

Start of the observation period  0.20 (0.22) 5.93 (13.89) 140.94 (234.05) 
Time trend 1.00 (0.01) -0.05 (0.09) 3.29 (1.82) 
Shift after the intervention period 
(dummy) 

0.99 (0.11) -1.37 (1.32) -15.66 (27.02) 

Change in time trend after intervention 
period 

1.01 (0.02) 0.29 (0.18) -5.23 (3.69) 

Abbreviations: PBS; Pharmaceutical Benefits Scheme, SE; standard error 
Notes: Results are reported as incident rate ratios.  n=2538 represents 27 months of observations for 94 individuals. 
Two individuals had missing demographic data and were not included in the regression analyses. Regressions 
controlled for the time of intervention and participant characteristics; Aboriginal and Torres Strait Islander status, 
whether the caregiver was Australian born, state of recruitment, caregiver gender, household equivalised income, 
caregiver educational status, caregiver participation in paid work, whether the caregiver received financial benefits, 
caregiver age, child gender and child age. 
None of the reported coefficients were significant at the <0.001, 0.01 or 0.05 levels (change from baseline) 
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 Total cost of childhood intellectual disability 6.6

 Methods 6.6.1

The total cost of ID in childhood is calculated using the data generated in this chapter. A 

societal perspective is adopted in measuring the total cost of childhood ID, including 

costs to government, the individual/family and society.  

The baseline cost of service utilisation, pharmaceutical costs, productivity losses due to 

absences are obtained from Sections  6.4.2.2, 6.4.2.3, 6.5.2.2 and 6.5.2.4 of this chapter. 

The baseline cost of informal care is obtained from Chapter 5. Productivity losses due to 

reduced working hours were not included in this analysis as it was considered that these 

costs represented an overlap with informal care costs and some degree of double 

counting would occur. Health service costs and pharmaceutical costs relating to the 

primary caregiver were also not included as it was expected that a significant proportion 

of these costs would relate to factors other than the dependent child’s disability. 

Caregiver service costs obtained from the questionnaire were included as the services 

included in this section were chosen as there is a high likelihood that they related to the 

child’s disability. Cost estimates were obtained from Queensland/Victoria pooled data 

or Victoria data where pooled data were not available. These data captured all included 

costs e.g. Medicare data was not collected in NSW.  

A prevalence based approach is adopted to calculate the total cost to society, whereby 

the number of children with ID in a given year is used to calculate the total annual cost. 

The total annual societal cost of childhood ID is given by: 

Equation 6.1  CID *[( pop0-4 * prev0-4)+(pop5-14*prev5-14)] 
 

where CID is the total cost per child per year of ID, pop0-4 is the number of children in 

Australia aged 0-4 years), prev0-4 is the prevalence of ID in childhood between the ages 

of 0-4, pop5-14 is the number of children in Australia aged 5-14 years), prev5-14 is the 

prevalence of ID in childhood between the ages of 5-14.  

The number of children aged 0-14 years was obtained from 2011 Australian Census 

data and comprised 1,421,050 individuals aged 0-4 years and 2,722,975 individuals 

aged 5-14 years. (Australian Bureau of Statistics, 2011b). Prevalence estimates were 

obtained from the Australian Institute of Health and Welfare, estimating a prevalence of 
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1.1% for children aged 0-4 years and 5.8% for children aged 5-14 years (Australian 

Institute of Health and Welfare, 2008). The calculated population of children aged 0-14 

years with ID was 173,564. 

 Results 6.6.2

The per child cost of ID was $4,381.81 per month when informal care time was valued 

using the DCE method (Table 6.35) or $6,798.12 when informal care time was valued 

using the proxy good method (Table 6.36) (discussed further in Chapter 5). Similarly, 

the cost per year ranged from $52,581.72 to $81,577.44 depending on the method of 

informal care valuation. The majority of the cost related to costs associated with 

providing informal care, and as such the majority of the cost of ID is borne by the 

individual/family. Based on the calculated prevalence of childhood ID (173,564 

individuals), the total cost of childhood ID was estimated to range from $9.126 billion 

per year (DCE method) to $14.159 billion per year (proxy good method).  

Table 6.34 Cost per month of ID per child per cost category 
 Government ($) Individual/ family 

($) 
Society ($) Total ($) 

Cost per month     
    Child service costs (ex. MBS) 186.16 2.22 2.09 190.47 

Caregiver service costs (ex.      
MBS) 

170.82 3.66 6.67 181.15 

Child health service costs      
(MBS) 

117.55 26.57 0.00 144.12 

Child pharmaceutical costs 
(PBS) 

5.35 2.86 0.00 8.21 

Productivity loss due to paid 
absences 

0.00 0.00 145.56 145.56 

Productivity loss due to 
unpaid absences 

0.00 244.62 0.00 244.62 

Informal care costs (DCE 
method) 

0.00 3,467.68 0.00 3,196.62 

Informal care costs (proxy 
good method) 

0.00 4,709.92 0.00 4,709.92 

Abbreviations: DCE; discrete choice experiment, ID; intellectual disability, MBS; Medicare Benefits Schedule, PBS; 
Pharmaceutical Benefits Schedule 
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Table 6.35 Total cost of childhood ID (DCE method of informal care valuation) 
 Government ($) Individual/ family 

($) 
Society ($) Total ($) 

Total cost of ID per child per 
month (DCE method of 
informal care) 

479.88 3,747.61 154.32 4,381.81 

Total cost of ID per child per 
year (DCE method of informal 
care) 

5,758.56 44,971.32 1,851.84 52,581.72 

Total cost to society of 
childhood ID per year (DCE 
method of informal care) 

999,479,283 7,805,406,681 321,412,942 9,126,298,908 

Abbreviations: DCE; discrete choice experiment, ID; intellectual disability 
 
Table 6.36 Total cost of childhood ID (proxy good method of informal care valuation) 
 Government ($) Individual/ family 

($) 
Society ($) Total ($) 

Total cost of ID per child per 
month (proxy good method of 
informal care) 

479.88 6,163.92 154.32 6,798.12 

Total cost of ID per child per 
year (proxy good method of 
informal care) 

5,758.56 73,967.04 1,851.84 81,577.44 

Total cost to society of 
childhood ID per year (proxy 
good method of informal care) 

999,479,283 12,838,022,727 321,412,942 14,158,914,953 

Abbreviations: ID; intellectual disability 
 

 Discussion 6.7

 Productivity losses 6.7.1

Existing research shows that parents of children with disabilities are more likely to not 

be in paid employment or to have reduced working hours, in order to spend more time 

caring for their child (Breslau et al., 1982; Freedman et al., 1995; Heck et al., 2000; 

Kuhlthau et al., 2001; Salkever, 1982). This study supports these findings; the 

productivity loss due to reduced working hours was 30.50 hours per month ($1,174 per 

month) in the Queensland/Victoria sample and 31.24 hours ($1,204) per month in the 

NSW sample, if it is assumed respondents would otherwise be working the average 

hours worked for a similar cohort. Looking at productivity losses due to paid and unpaid 

absences, the combined productivity loss due to paid and unpaid absences at baseline 

was $390 per month in the Queensland/Victoria sample and $277 per month in the 

NSW sample. This is the first study to estimate the productivity losses associated with 

caring for a child with ID in Australia.  
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Results of regression modelling showed no differences in productivity losses due to 

reduced working hours between pre-intervention and post-intervention in either the 

Queensland/Victoria sample or the NSW sample. The number of hours worked by 

individuals tends to be fairly inflexible (e.g. it is difficult to quickly move from part-

time to full-time work), and as such it may take a longer period of sustained change in 

parent/child behaviours than 15-months to see an improvement in productivity losses 

due to a loss of working hours.  

In the Queensland/Victoria sample caregivers of a child with ID took significantly fewer 

unpaid absences per month both three-months after receiving the intervention and 15-

months after receiving the intervention. Results of regression models showed that this 

decrease in unpaid absences yielded a productivity gain of $139 per month at three-

months post and $110 per month at 15-months post after controlling for demographic 

characteristics and unobserved heterogeneity. By reducing behavioural and emotional 

problems in children with disabilities and providing additional support for caregivers 

and families, caregivers were able to reduce the number of unpaid absences taken in the 

previous month. An example of a common cause of caregivers having to take 

unexpected absences from work is receiving a phone call from the child’s school that 

the child has engaged in violent and/or disruptive behaviours. By improving child 

behaviours SSTP has the capacity to reduce the number of absences caregivers take 

from work.  

 Resource use and costs 6.7.2

The baseline questionnaire data indicate that children with ID had an average of 7-8 

visits to a health professional in the previous month. This is broadly consistent with 

estimates obtained by Doran et al. (2012) who used the CSRI tool to estimate that 

children with ID in Australia had an average of 4-8 hospital, primary care and 

community care visits in the previous month, depending on the severity of their 

disability. It is worth noting however, that the CSRI does not include several key 

services such as dentistry and applied behaviour analysis.  

The average total cost of child related service utilisation was $569 (Queensland and 

Victoria) to $695 (NSW), with the majority of this cost borne by the government. 

Overall, the most commonly used services by children with ID were GPs, speech 
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pathologists and occupational therapists. There were no differences in total costs as a 

result of service utilisation by children with ID as a result of access to SSTP.  

A significant advance of this study, compared to previous work is the use of 

administrative data to investigate the utilisation of those services funded by the Federal 

Government under the MBS. The results of these analyses also found no differences in 

service utilisation by children with ID when comparing pre-intervention to post-

intervention.  

Administrative data revealed that the average cost to government (the net benefit paid) 

of MBS services claimed by children with ID prior to receiving the intervention was 

$118 per month. The results also showed that children with ID had an average of 0.68 

GP related claims per month in the 12-months prior to receiving the intervention. Based 

on the self-report questionnaire data MBS costs (cost to government) in 

Queensland/Victoria at baseline were $378.45 per month and the average number of GP 

visits in the previous month was 1.12. It is possible that some of the difference in total 

cost to the MBS may be a result of some services being accessed outside of the MBS. 

For example, allied health services such as occupational therapists, physiotherapists, 

psychologists and speech therapists, if not accessed through the Better Start for Children 

with Disability program or the Helping Children with Autism program, may be not be 

eligible for a Medicare rebate.  

However, there was also a notable difference between the self-report of GP services and 

administrative claims data relating to GP services, indicating that overreporting may be 

present in the self-report data. Another possible explanation for the difference between 

the self-report and administrative data is differences in the population (self-report data 

was based on the combined Queensland/Victoria sample, whereas administrative data 

was based on Victoria data only). Finally, self-report data is based on only the month 

prior to the survey whereas administrative data is based on a yearly average. The 

possibility of a seasonal spike in attendances also cannot be excluded.  

When looking at service utilisation of caregivers of a child with ID, it was found that of 

the services selected for inclusion in the questionnaire, the most commonly used 

services by caregivers were GPs, respite care and support groups. Analysis of the 

questionnaire data revealed that utilisation of these three services increased after access 
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to SSTP. Regression models, showed that even after controlling for demographic 

characteristics and unobserved heterogeneity the total monthly cost of service utilisation 

by caregivers increased by $199 per month comparing three-months post to baseline, 

and that this increase was sustained at 15-months post with an increase of $375 per 

month at 15-months post compared to baseline. This increase is clearly driven by the 

increased utilisation of GP services, respite care and support groups.  

As discussed in Chapter 2, SSTP is a parenting program that aims to reduce behavioural 

and emotional problems through the bidirectional nature of parent-child outcomes. One 

way in which the program encourages positive parenting is by encouraging caregivers to 

take care of themselves by seeking additional support where available. Increased 

utilisation of GP services, respite care and support groups are clear indicators of the 

effectiveness of SSTP in encouraging help-seeking behaviour by caregivers.     

Analysis of administrative data of MBS claims, showed no changes in caregiver service 

utilisation as a result of SSTP. While baseline self-report of GP utilisation was similar 

to the administrative data pre-intervention (0.46 compared to 0.67), the increase in 

utilisation seen in the self-report data was not replicated in the administrative data. It is 

possible, that this is due to the smaller sample size seen in the administrative data 

(n=103) compared to the questionnaire data (n=209).  

Administrative claims data were also used to analyse medication use by children with 

ID and their caregivers. At baseline, the government contributed an average of $5.35 per 

child with ID per month for prescription medication. The out-of-pocket cost to the 

family was an average of $2.86 per child per month. Looking at the change after 

receiving access to SSTP, the descriptive results showed a significant increase in the 

total number of prescriptions, the cost to government and the patient contribution. 

Results of regression modelling, showed that this increase was in fact not attributable to 

the intervention and rather represents an increase in utilisation/costs over time with or 

without the availability of the intervention. For example, in all children with ID there is 

an increase in all prescriptions claimed over time of 3% per month. This increase is after 

controlling for important demographic characteristics including age of the child. These 

results highlight the importance of robust regression modelling in making inferences 

about whether an apparent before and after effect can in fact be attributed to the 

intervention itself.  
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There are a number of limitations to these data that must be acknowledged. First, the 

most reliable method of attributing changes over time to SSTP is by randomly 

allocating participants to an intervention group or control group. In this analysis, no 

control group was available and therefore the incremental costs associated with ID 

(compared to a child without a disability) are difficult to estimate. In order to compare 

changes pre and post-intervention a difference in difference approach was utilised to 

overcome this limitation. A difference in difference approach is a quasi-experimental 

design that utilises the longitudinal nature of the data and relies on panel data analysis 

techniques. While this methodology reduces biases by accounting for some external 

factors that may affect the outcome of interest, not all external factors can be controlled 

for using this methodology.  

Second, self-report questionnaire data was used to measure some service utilisation of 

children with ID and their caregivers. Caregivers were asked to report the number of 

services accessed in the previous month. A one-month recall period was adopted in 

order to maximise accuracy of recall and also to accommodate the initial study design 

(discussed in the methods section). While a short recall period carries with it the 

significant advantage of a greater accuracy recall, it is possible that a one-month recall 

constrains the ability to capture less frequent events. It is therefore possible that the data 

reflects an underestimation of less frequent events such as hospitalisations. Third, the 

use of self-report questionnaire data used to measure service utilisation is restricted to 

government costs only, therefore underestimating the total cost to families/individuals. 

Fourth, costs used to value service utilisation derived from the questionnaire are 

assumptions that represent the best available information. However, there may be 

variability in the true cost of services, for example services delivered in the community 

setting may have a different unit cost to services delivered in the private setting.     

Finally, the analysis of MBS and PBS data was restricted to Victoria data only as 

Queensland data was not available for this component of the study (discussed in 

Chapter 2), The sample size for this component of the analysis was therefore relatively 

small.   
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 Cost of childhood intellectual disability 6.7.3

The results of this section demonstrate the considerable impact of childhood ID in terms 

of both direct and indirect costs. The costs associated with childhood ID are significant, 

with individuals/families incurring the majority of the costs. The per child cost of ID 

ranged from $52,582 to $81,577 (in 2015-2016 prices) per year depending on the 

method of informal care valuation used. The total cost of childhood ID is estimated to 

be $9.1 to $14.2 billion per year (depending on the method of informal care valuation), 

with approximately 90% of this cost falling on families/individuals.  The opportunity 

cost of lost time spent caring comprises the majority of costs borne by families. 

One previous study (Doran et al., 2012) has sought to identify the costs associated with 

ID in Australia and estimated the total cost of ID in those under 65 years of age to be 

close to $14.7 billion annually and $60,228 per person per year. While the per year 

estimates are similar between this study and Doran et al. (2012), the estimate derived by 

Doran et al. (2012) reflects the lower end of the range derived in this study. There are a 

number of explanations for differences between the studies. First, this study includes a 

wider range of indirect costs, for example, caregiver productivity losses. Second, costs 

in this study are valued in 2015-2016 prices. The Doran et al. (2012) study does not 

specify in what year costs are valued, however the study was published in 2012. Clearly 

inflation is likely to be driving some of the difference in per person costs of ID. The 

difference in total cost estimate is also driven by two factors. First, the estimates derived 

in this study are based on those aged 14 years or under compared to the Doran et al. 

(2012) study which is based on those under the age of 65. Second, Doran et al. (2012) 

estimate a prevalence of ID of 1.42%. This estimate is derived from a study based in 

Western Australia published in 2003 (Leonard, Petterson, Bower and Sanders, 2003). 

This study used a more recent estimate of prevalence obtained from the Australian 

Institute of Health and Welfare (Australian Institute of Health and Welfare, 2008) which 

provided age based prevalence data (1.1% aged 0-4 and 5.8% aged 5-14). 

A final difference between this study and the Doran et al. (2012) study is that this study 

provides a total cost estimate using both the DCE method and proxy good method of 

informal care. Doran et al. (2012) utilise the opportunity cost method, by applying the 

average income to informal care time. Results from this thesis (Chapter 5) show that the 

applying the average income yields higher cost estimates than either the DCE method or 
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proxy good method. The results of this chapter also highlight how sensitive cost 

estimates can be to different approaches to informal care valuation, with the total cost of 

childhood ID being approximately $5 billion higher when informal care is valued using 

the proxy good method compared to the DCE method. It is therefore critical that model 

builders and policy makers give consideration to the method of informal care valuation 

when designing and using economic evaluations.  

This study presents a number of other advances compared to the Doran et al. (2012) 

study. First, the sample that completed this questionnaire is a relatively large sample 

size for this population. Second, this study employed a range of methods to accurately 

determine the costs associated with ID. In particular, the use of a time-use diary to 

measure informal care and the use of administrative data to measure service utilisation 

and pharmaceutical use are major strengths of this study. Finally, a major limitation of 

the Doran et al. (2012) study is that family costs were collected from parents of a child 

with ID, and these costs were extrapolated to estimate the total cost of ID for all 

individuals with ID under 65 years of age.    

The estimates derived in this study do not account for the normal costs associated with a 

typically developing child. Given, there was no control group available to derive these 

costs, the values derived in this study may be overestimated. These cost estimates also 

do not capture a number of costs that are relevant when using a societal perspective. 

These include MBS co-payments, non-Medicare related health care out-of-pocket costs, 

private health insurance costs, reduced child and caregiver quality of life, special 

education services and non-Medicare early intervention programs.  

This analysis is restricted to the short-term costs associated with childhood ID. Long-

term costs associated with ID, such as reduced future earnings capacity of the individual 

with ID were unable to be considered within the scope of this study. Further research is 

required to fully consider the short-term and long-term implications of ID.  

The cost estimates in this study highlight that childhood ID has significant economic 

implications. A better understanding of the costs associated with ID can be used to 

inform planning and prioritising of health and other early intervention services. 
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 Overall 6.7.4

The results of this chapter, yield a number of significant and novel findings. Both SSTP 

and the intervention upon which SSTP was based (Triple P), have previously been 

shown to be effective in improving outcomes such as child behaviours, parenting 

practices and caregiver psychosocial health (Chapter 2 of this thesis). In the Queensland 

and Victoria sample, results of regression modelling showed that SSTP led to an 

increase in costs relating to service use by caregivers and that this increase was driven 

by increased use of respite care, support groups and GPs. SSTP also resulted in 

caregivers taking fewer unpaid absences. Finally, results from Chapter 5 showed that 

SSTP led to caregivers spending less time doing household errands as a result of the 

dependent child’s disability.  

Interestingly the changes in service use, productivity and time spent caring were not 

replicated in the NSW sample. As discussed in Chapter 2 of this thesis, Levels 1-4 of 

the intervention were made available in Queensland and Victoria and Levels 1-3 of the 

intervention were made available in NSW, allowing a comparison of the effectiveness 

of delivering different formats of the intervention. As discussed in Chapter 2 of this 

thesis Level 4 SSTP (Standard or Group) is a program that provides information about 

the application of parenting skills to a broad range of target behaviours and generally 

targets parents of children with more severe behaviours. Level 4 provides a more 

intensive program that provides 15 hours of session time in a group format (Group) or 

seven hours of session time in one-on-one format (Standard). This is compared to Level 

1 which is a media and promotion campaign targeting the whole population, Level 2 

which involves between two and six hours of session time in a seminar format (two 

hours for each of the three available seminars) and Level 3 which provides two hours of 

session time in an individual format. 

Clearly, the availability of Level 4 in Queensland/Victoria may be driving the difference 

in outcomes between Queensland/Victoria and NSW. Level 4 is a more intensive 

intervention that targets those with more severe behavioural and emotional problems, 

who have a greater need for early intervention services. The difference between the two 

populations in terms of behavioural and emotional problems is evidenced in the data. In 

the samples used to measure self-report service use and productivity losses the 

Queensland/Victoria analytic sample had a mean DBC standardised score 
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approximately five points greater than the NSW analytic sample (where higher scores 

indicate greater behavioural and emotional problems). In the samples used to measure 

time-use the Victoria sample had a mean DBC standardised score approximately eight 

points greater than the NSW sample. The differences in outcomes seen between the two 

jurisdictions will have a critical impact upon the economic evaluation and have 

important implications for policymakers.  

Despite the limitations there are a number of strengths of this study and advances 

compared to previous research. This is the first study to estimate the effect of SSTP on 

government, family and societal direct and indirect costs. The availability of an 

inclusive set of cost estimates allows policymakers to make more informed decisions 

about the relative cost/benefit of SSTP.  

The findings from this chapter show that SSTP has the capacity to improve outcomes 

for families across a wide range of outcomes. Further, the improvements in these 

outcomes have direct cost implications which are critical in assisting policymakers to 

inform planning and prioritising of health services.   
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Chapter 7: Economic evaluation of Stepping Stones Triple P 

Abstract 
Background: This chapter uses a cost-consequence analysis (CCA) framework to 

conduct an economic evaluation of Stepping Stones Triple P (SSTP). A CCA 

framework provides a clear and comprehensive summary of the costs and outcomes that 

is easy for decision makers to interpret.  

Methods: The costs of implementing and running the SSTP program were compared 

with a wide range of outcomes. Data relating to costs of the program were collected 

prospectively using a variety of methods including interviews, time logs and diaries. 

Measured outcomes included caregiver health and other service utilisation, caregiver 

pharmaceutical use, child health and other service utilisation, child pharmaceutical use, 

caregiver changes in productivity, time spent caregiving, child behavioural and 

emotional problems, parenting practices, family practices, caregiver depression, 

caregiver stress, caregiver anxiety and caregiver health-related quality of life. The CCA 

adopts a societal perspective in the base case. 

Results: In Victoria and Queensland where levels one to four of the intervention were 

made available, the cost of SSTP per family was $4,111. For this cost investment, a 

wide range of benefits were realised. Comparing the cost of establishing and 

implementing SSTP with the indirect cost savings realised, SSTP had a net cost of 

$3,537-$6,609 per family in the first year, depending on the method chosen for 

valuation of informal care. For this cost investment, other non-monetised benefits were 

realised, including a reduction in child behavioural and emotional problems, 

improvements in parenting practices, improvements in family practices and reduced 

caregiver stress. In the NSW Standard Support regions the cost per family participating 

in the program was $2,661. In the NSW High Support regions the cost per family was 

$10,800. For this cost investment an improvement in parenting and family practices was 

observed. In NSW levels one to three of the intervention were available. 

Conclusions: The results of this chapter demonstrate that based on the implementation 

of levels one to four of SSTP, the intervention represents value for money. For a small 
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cost investment, significant benefits are observed in children with ID and their 

caregivers.  

 Introduction 7.1
This chapter focuses on the economic evaluation of the Stepping Stones Triple P 

(SSTP) program. Economic evaluation methods are increasingly being used to establish 

the potential value for money for pharmaceuticals, medical devices, diagnostic and 

surgical procedures. In Australia, formal evidence-based economic evaluation processes 

are conducted through the Pharmaceutical Benefits Advisory Committee (PBAC) for 

pharmaceutical products and the Medical Services Advisory Committee (MSAC) for 

medical services.  Similar health technology assessment (HTA) agencies exist 

internationally, such as the National Institute for Health Care Excellence (NICE) in 

England and Wales, the Canadian Agency for Drugs and Technologies in Health 

(CADTH) in Canada and the Scottish Medicines Consortium (SMC) in Scotland. 

While such formal processes exist in Australia and internationally, these processes in 

the most part do not extend to the economic evaluation of public health programs. In 

Australia, unlike pharmaceuticals and medical services, most public health programs 

have no dedicated government funding and no formal process are in place for 

establishing value for money (Harris and Mortimer, 2009). While there is no dedicated 

government funding for public health programs, governments can choose to provide 

dedicated budgets for specific public health programs (e.g. anti-smoking campaigns 

have been widely funded by Australian governments). Economic evaluation evidence 

assists governments in deciding whether or not to provide specific funding. Public 

health programs have the potential to represent significant value for money and when 

economic evidence has been available, public health programs have been strongly 

recommended (Lung et al., 2017). There have been a number of recent appeals for the 

establishment of formal HTA processes to consider the relative effectiveness and cost-

effectiveness of preventative programs including public health programs (Harris et al., 

2009; Lung et al., 2017). 

A number of challenges associated with conducting evaluations in this arena have been 

documented. These include the complexity and length of the causal chain in public 

health outcomes (where outcomes may be synergistic and/or long-term in nature), 
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equity considerations (where some programs are aimed at reducing inequalities rather 

than maximising health outcomes), the broader outcomes associated with many public 

health programs (where outcomes extend to welfare and quality of life more broadly 

than health-related quality of life) and the wide range of settings in which outcomes 

may be seen (extending beyond just the healthcare perspective) (Kelly et al., 2010; 

Lung et al., 2017; National Institute for Health and Care Excellence, 2012). 

In the UK, NICE have led the way internationally in developing guidance for evidence-

based methods for the evaluation of effectiveness and cost-effectiveness of public health 

programs (Kelly et al., 2010). Guidance provided by NICE note the need to broaden the 

approach to economic evaluations, placing a greater emphasis on cost-consequence 

analyses (CCA) and cost-benefit analyses (CBA) in economic evaluations of public 

health interventions. They recommend using cost-utility analyses (CUA) where 

possible, however, in cases where there are insufficient data to provide a reliable 

estimate of the QALYs gained and/or an intervention is likely to accrue benefits beyond 

health benefits, CCAs and/or CBAs are recommended (National Institute for Health and 

Care Excellence, 2012).  

The use of a CCA allows the disaggregation and comparison of costs with a range of 

benefits. CBAs are similar; however they seek to monetise the benefits measured. By 

monetising the benefits the decision maker can easily assess the value of the 

intervention by comparing the monetised benefits to the costs. The main limitation of 

CBAs is the reduction of complex outcomes into a single monetary unit. In cases where 

benefits cannot be easily monetised, other methods of outcome valuation must be 

employed, such as assessing WTP using stated choice methods. Collecting this data can 

be expensive and time consuming, and furthermore, values obtained are usually 

positively related to the respondents’ level of income (Robinson, 1993).  

Cost-effectiveness analysis (CEA) and cost-utility analysis differ from CCAs and CBAs 

in that they seek to maximise health benefit for a given level of resources. CEA 

involves the calculation of a cost per therapeutic gain. CEA requires the analyst to select 

a single outcome measure of importance and will therefore underestimate the benefits of 

interventions such as SSTP, that are expected to have an impact across a wide range of 

outcomes.  
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CUAs calculate the cost per QALY gained. The main advantage of CUAs is that the use 

of QALYs allows the comparison of interventions across a consistent measure and 

therefore, decision makers can use a value for money threshold to evaluate 

interventions. However, as QALYs are a measure of health benefit CUAs do not 

consider benefits that extend beyond health benefits, such as an improvement in 

parenting practices.   

The types of economic evaluations are summarised in Table 7.1.  

Table 7.1 Types of economic evaluations and methods of measurement and valuation of 
outcomes/costs 
Type of economic evaluation Measurement and valuation of 

outcomes 
Measurement and valuation of costs 

Cost-minimisation  Assumed equivalent between two or 
more interventions 

Monetary units 

Cost-utility Multi-dimensional health index e.g. 
QALYs 

Monetary units 

Cost-benefit Monetary units Monetary units 
Cost-effectiveness Single outcome measure, measured in 

natural units e.g. life years saved, 
hospitalisations prevented 

Monetary units 

Cost-consequence Multiple outcome measures, measured 
in natural units e.g. life years saved, 
hospitalisations prevented 

Monetary units 

Abbreviations: QALYS; quality adjusted life years 
 

By listing all the relevant costs and outcomes of an intervention, rather than focusing on 

a single outcome measure, CCAs have been described as the type of economic 

evaluation that provide the most comprehensive presentation of information (Mauskopf, 

Paul, Grant and Stergachis, 1998). By presenting all the relevant costs and outcomes 

decision makers can choose to focus on the components most relevant to their 

perspective.  In addition, they provide information to decision makers in a manner that 

is conceptually simple to understand (Mauskopf et al., 1998). The disadvantage of 

CCAs is that it is not possible for decision-makers to assess the value for money against 

a pre-defined threshold. It can be difficult to assess the value for money across multiple 

outcomes that are not consistently presented across other interventions (such as dollars 

or QALYs). 

This chapter utilises a CCA framework in order to assist policymakers in deciding 

whether SSTP represents value for money. While there are limitations associated with a 

CCA framework, the ability to measure outcomes across multiple health and non-health 
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domains presents a major advantage relevant to this research. A societal perspective is 

adopted in the base case, although a sensitivity analysis limiting the perspective to the 

health care perspective is also considered. In order to conduct the CCA, the costs of 

implementing and running the SSTP program are compared with a wide range of 

potential benefits including health benefits to the child but also benefits accrued by the 

caregiver such as productivity gains and informal care.   

This chapter is divided into three sections; an outcome evaluation, a cost evaluation and 

an economic evaluation. The first section comprises the outcome evaluation which 

examines the effectiveness of the SSTP program. The effectiveness of the program in 

reducing childhood behaviour problems, improving parent and family practices and 

improving caregiver strain and health-related quality of life (HRQoL) are examined. 

Other effectiveness measures including the impact of the program on service utilisation, 

productivity and informal care have been reported on in Chapter 5 and 6.  

The second section is a cost evaluation which estimates the program costs of SSTP. 

This section examines the costs associated with implementation of the program with a 

view to providing information that can assist in ensuring that the program is delivered 

efficiently, taking into account issues of reach and level of intervention. The third 

section is an economic evaluation that provides a CCA of SSTP.  

 Identification, measurement and valuation of outcomes 7.2

 Data 7.2.1

Outcomes were measured in the questionnaire discussed in detail in Chapter 6. The 

questionnaire asked caregivers of a child with ID to respond to a range of standardised 

tools intended to measure change across a range of outcomes. Child behavioural and 

emotional problems were measured using the Developmental Behaviour Checklist – 

Primary Carer Version (DBC-P) for children aged four and over or the DBC – Under 4 

Version (DBC-U4) for children aged under four years. The DBC-P is a 96-item 

questionnaire to be completed by the person fulfilling the primary caregiver role, and 

who has known the person for at least six months. The scale has five dimensions; 

disruptive/antisocial, self-absorbed, communication, anxiety and social relating. Each of 

the 96 items are given a rating of 0,1 or 2 (0 = not true as far as you know, 1 = 

somewhat or sometimes true, 2 = often or very often true) depending on the presence of 
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that behavioural problem. The reliability and validity of the DBC-P has been well 

studied (Einfeld et al., 2002).  

The DBC-U4 is designed for children under the age of four years. It is a 90-item 

questionnaire to be completed by the person fulfilling the primary caregiver role, and 

who has known the person for at least six months. The scale has four dimensions; 

disruptive, communication, anxiety and social relating. Each of the 90 items is given a 

rating of 0,1,2 or 3 (0 = not true as far as you know, 1 = somewhat or sometimes true, 2 

= often true, 3 = extremely true). Higher total scores indicate greater levels of 

behavioural and emotional problems.  

In order to consider the full dataset, it was necessary to combine the two scales of the 

DBC-P and DBC-U4 into one scale. A standardised transformation to the DBC-U4 

responses was applied so that responses of 2 were recoded to become 1 and responses of 

3 were recoded to become 2. The method of transformation and rationale for this type of 

transformation is discussed further in Chapter 3.   

Parent and family practices were measured using the PAFAS (Parent and Family 

Adjustment Scale). Caregivers responded to the original 40-item PAFAS scale, however 

more recent work has found greater support for the 30-item scale (Sanders et al., 2014). 

The total scores were therefore calculated on the basis of the 30 item scale as outlined 

by Sanders et al. (Sanders et al., 2014). The 30-item scale consists of 18 items 

contributing the parenting subscale which measures parenting practices and quality of 

parent-child relationship. The remaining 12 items comprise the family adjustment scale, 

which measures parental emotional adjustment and partner/family support in parenting. 

Each item is rated on a four point scale from not true of me at all (0) to true of me very 

much (3), with some items reverse scored (Sanders et al., 2014). Higher scores indicate 

greater levels of dysfunction. 

Caregiver HRQoL was measured using the EQ-5D-5L. The EQ-5D-5L is a preference 

based measure used to measure the value of a health state. The EQ-5D-5L has been 

recently developed to improve the sensitivity of the widely used three level EQ-5D-3L 

(Herdman et al., 2011). The EQ-5D-3L and EQ-5D-5L are applicable to a wide range of 

health conditions and treatments. They are designed to be simple and quick to complete, 

with respondents usually self-completing. They consist of a descriptive system used to 
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capture the individual’s health state and an overall health rating measured using a visual 

analogue scale. In this chapter, the descriptive system of the EQ-5D-5L is used, which 

asks subjects to rate their level of perceived problems on five dimensions; mobility, 

self-care, usual activities, pain/discomfort and anxiety/depression. The five levels of 

problems indicate no problems, slight problems, moderate problems, severe problems or 

extreme problems. Higher scores indicate a better HRQoL. 

An Australian preference based scoring algorithm was applied to convert the individual 

question scores to a single index value no greater than one (Norman et al., 2013). For all 

questions of the EQ-5D-5L the responses (between one and five) were replaced with the 

corresponding values of the algorithm. The utility values and equations used to calculate 

the total score are detailed in Chapter 3, Section 3.2.2.1.  

Caregiver depression and anxiety was measured using the Depression, Anxiety and 

Stress Scale (DASS 21). The DASS 21 is a 21 item self-report questionnaire consisting 

of three subscales; depression, anxiety and stress, each consisting of seven questions. 

Each item is rated on a four point scale from ‘did not apply to me at all over the last 

week’ (0) to ‘applied to me very much or most of the time in the past week’ (3).  

 Methods 7.2.2

7.2.2.1 Recruitment and data collection 

The sample used in this chapter is the same sample previously described to calculate the 

questionnaire derived service utilisation in Chapter 6, Section 6.4.1.1.  

The study recruited a sample of caregivers from the Phase 2, Population 2 sample 

(discussed further in Chapter 2 of this thesis). Recruitment occurred in three 

jurisdictions of Australia; Queensland, Victoria and New South Wales (NSW). The 

sample were caregivers of a child aged between two and ten years old, with an ID (or 

developmental delay if under the age of four). Where recruitment occurred in NSW the 

sample were caregivers of a child aged between two and 12 years old. This is discussed 

further in Chapter 2. Participants were recruited through a mass media campaign 

(newspaper stories, radio advertisements, and an internet outreach campaign) and 

through schools and early intervention services.  
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All participants were asked to complete the questionnaire at three time-points; baseline 

(immediately prior to receiving the intervention), post-intervention (three months after 

completing the baseline questionnaire) and 15 months post (15 months after completing 

the baseline questionnaire). Participants in NSW were not asked to complete the 15-

month follow-up questionnaire. This is discussed further in Chapter 2.  

Recruitment occurred between January 2014 and January 2017. Recruitment occurred in 

a phased manner, with recruitment in Queensland occurring first, then Victoria and then 

NSW. At the time of data analysis not all participants in Victoria had completed the 15-

month follow-up period and as such were not yet eligible to complete this questionnaire. 

Similarly, at the time of data analysis not all participants in New South Wales had 

completed the three-month follow-up period and were not yet eligible to complete this 

questionnaire. A data lock recording all responses prior to this date occurred on 9th 

February 2017.  

All levels of the intervention were available to participants in Queensland and Victoria. 

Only Levels 2 and 3 were available to participants in NSW. The level of SSTP received 

by participants was based on clinical need as determined by their SSTP practitioner. 

The intervention is described in detail in Chapter 2. 

Due to the difference in the intervention made available (Level 4 SSTP was not 

available in NSW) and the difference in inclusion criteria (relating to age) data from 

NSW will be analysed separately. Data from Queensland and Victoria will be used to 

measure baseline utilisation and costs and the follow-up data will be used to conduct 

comparisons between pre-intervention and post-intervention (three-months and 15 

months post). Data from NSW were utilised to measure baseline utilisation and costs 

and the three-months post-intervention data will be used to conduct comparisons 

between pre-intervention and post-intervention. Outcomes were not discounted due to 

the short duration of follow-up.  

Questionnaires were completed online; however participants were able to complete the 

questionnaire with trained personnel via telephone or could receive a hard-copy by post 

if requested. All participants provided informed consent prior to completing the 

questionnaires. The study was approved by the University of Queensland Human 

Research Ethics Committee (HREC), the Monash University HREC and the University 
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of Sydney HREC. Additional ratification was obtained from the University of 

Technology Sydney HREC. 

The participant flow is the same as shown in Figure 6.3 (Chapter 6). 

7.2.2.2 Analysis 

Outcomes were analysed using intention-to-treat analyses. The analytic sample 

consisted of those participants who completed the baseline questionnaire and at least 

one follow-up questionnaire. Outcomes were compared between baseline and 3 months 

post baseline, and where relevant between baseline and 15 months post baseline using 

the paired t-test.  

As discussed in Chapter 6, regression models using panel data techniques were 

developed to conduct before and after comparisons. The panel nature of the data 

(multiple observations across time for each individual) was accounted for by specifying 

both a random and fixed effects model for all analyses and the Hausman test used to 

select the most appropriate model. All outcomes were continuous and analysed using 

logistic regression techniques. Regression models were performed for the following 

outcomes; child behavioural and emotional problems, parenting practices, family 

practices, caregiver depression, caregiver anxiety, caregiver stress and caregiver 

HRQoL. The following control variables were included in all models; Aboriginal and 

Torres Strait Islander status, whether the caregiver was Australian born, state of 

recruitment (where applicable), caregiver gender, equivalised household income, 

caregiver educational status, caregiver participation in paid work, whether the caregiver 

received financial benefits, caregiver age, child gender and child age. In all models, a 

categorical variable is included which indicates the time-point (baseline=0, three-

months post-intervention=1, 15-months post-intervention=2). This allows the estimation 

of the change in outcome between baseline and pre-intervention and three-months post 

and 15-months post separately. Analyses conducted on NSW data include only a 

baseline and three-months post time indicator.  

Missing data relating to household income, was accounted for using the modified zero 

order method. A new dummy variable was created to indicate whether that observation 

was missing and the missing observation was replaced with zero in the original variable. 

Missing data relating to other control variables were inconsequential (n<5). 
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All analyses were conducted in STATA Version 13.  

 Results 7.2.3

This analysis comprised the same participants as reported in Section 6.4.2.1 (Chapter 6). 

The number of participants recruited and the response rate are reported in detail in 

Section 6.4.2.1. In Queensland and Victoria, a total of 378 participants were recruited 

and 327 participants completed at least one follow-up questionnaire and therefore 

comprised the analytic sample. In NSW 336 participants were recruited and 249 

participants completed the three-month follow-up questionnaire and therefore 

comprised the analytic sample.  

Sample characteristics are presented in Section 6.4.2.1 of Chapter 6. 

7.2.3.1 Descriptive results 

For all outcome measures, except caregiver HRQoL, a lower score indicates fewer 

problems. For HRQoL, a higher score indicates a better HRQoL. In the combined 

Queensland/Victoria sample there were significant improvements in all measured 

outcomes at three-months post (Table 7.2). These improvements were sustained at 15-

months post for child behavioural and emotional problems, parenting practices, family 

practices and caregiver stress. In the NSW sample improvements were seen in child 

behavioural and emotional problems, parenting practices and family practices at three-

months post. These differences were smaller than those seen in the Queensland/Victoria 

sample.  
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Table 7.2 Outcomes reported in the trial, at baseline and post-intervention 
 Queensland/Victoria NSW 
 Baseline  3-months post  

 
15-months 
post  

Baseline  3-months 
post  
 

Child behavioural 
and emotional 
problems (DBC)1 

61.72 (n=324) 54.31*** 
(n=295) 

55.29*** 
(n=233) 

56.69 
(n=245) 

54.32* 
(n=239) 

Parenting practices 
(PAFAS subscale)2 15.02 (n=325) 

11.97*** 
(n=289) 
 

12.54*** 
(n=233) 

13.79 
(n=247) 

12.42*** 
(n=241) 
 

Family practices 
(PAFAS subscale)3 17.57 (n=325) 

16.37*** 
(n=289) 
 

16.76*** 
(n=233) 

16.73 
(n=246) 

16.24 (n=241) 
 

Caregiver 
depression 
(DASS21 subscale)4 

4.27 (n=326) 
3.57*** 
(n=289) 
 

3.72 (n=232) 3.65 
(n=243) 

3.76 (n=237) 
 

Caregiver anxiety 
(DASS 21 subscale)4 3.32 (n=326) 2.53*** 

(n=289) 3.07 (n=232) 2.75 
(n=243) 

2.84 (n=237) 
 

Caregiver stress 
(DASS 21 subscale)4 7.78 (n=326) 6.26*** 

(n=289) 
6.64*** 
(n=232)  

6.02 
(n=243) 

5.98 (n=237) 
 

Caregiver HRQoL 
(EQ5D5L)5  0.80 (n=318) 0.82** 

(n=283) 0.81 (n=232) 0.82 
(n=241) 

0.82 (n=233) 
 

Abbreviations: DASS; Depression, Anxiety and Stress Scale, DBC; Development Behaviour Checklist, NSW, New 
South Wales; PAFAS; Parent and Family Adjustment Scale 
1 DBC-P completed by caregivers of a child aged four or over. The DBC-P has a range of 0-192, with higher scores 
indicating greater problems. DBC-U4 completed by caregivers of a child under the age of four. The DBC-U4 has a 
range of 0-270 with higher scores indicating greater problems. Transformation applied to DBC-U4 scores as 
discussed in Chapter 3, in order to combine the two scales of the DBC-P and DBC-U4 onto one scale. 
2 PAFAS parenting has a range of possible scores of 0-54. Higher scores indicate greater levels of dysfunction. 
3 PAFAS parenting scale has a range of possible scores of 0-36. Higher scores indicate greater levels of dysfunction. 

4 Each subscale of the DASS-21 (depression, anxiety and stress) has a range of possible scores of 0-21. Higher scores 
indicate greater problems.  
5 EQ5D5L has a range of possible scores of 0-1. Higher scores indicate a better HRQoL. 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
 

7.2.3.2 Multivariate results 

The results of the random effects regression models show that after controlling for 

demographic characteristics and unobserved heterogeneity, significant differences in 

outcomes were seen pre and post intervention (Table 7.3). The results were largely 

consistent with the descriptive results, although caregiver HRQoL showed no 

significant improvement post-intervention in the regression results. Further, in the NSW 

sample, the regression model yielded no significant improvement in child behavioural 

and emotional problems.  

The random effects regression models also show that small to medium effect sizes 

(Cohen, 1988) were seen in the data (Table 7.3). In the Queensland/Victoria sample 
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small effect sizes were found for behavioural problems, family practices, caregiver 

depression, caregiver anxiety and caregiver stress. A medium effect size of 0.213 was 

seen for parenting practices. This effect size represents a model whereby 21.3% of the 

variation in parenting practices is explained by the specified model. In the NSW sample, 

a small effect size of 0.081 was seen for parenting practices. 

Table 7.3 Random effects regression analysis of pre-post change in benefits per individual  
 Queensland/Victoria (n=310) NSW (n=243) 
Pre-post change Baseline to 3-

months post 
change (SE) 
 

Baseline to 
15-months 
post change 
(SE) 

Effect size 
(R2) 

Baseline to 3- 
months post 
change (SE) 
 

Effect size 
(R2) 

Child behavioural and 
emotional problems (DBC) 

-5.84 
(1.06)***  

-5.95 
(1.14)*** 0.077 -1.99 (1.02) 0.015 

Parenting practices (PAFAS 
subscale) 

-2.71 
(0.27)*** 

-2.46 
(0.29)*** 0.213 -1.47 

(0.35)***  0.081 

Family practices (PAFAS 
subscale) 

-1.07 
(0.18)*** 

-0.95 
(0.19)*** 0.084 -0.44 (0.22)* 0.011 

Caregiver depression 
(DASS21 subscale) 

-0.69 
(0.20)*** -0.25 (0.21) 0.024 0.23 (0.25)  0.009 

Caregiver anxiety (DASS 21 
subscale) 

-0.601 
(0.19)** -0.18^ (0.20) 0.027 0.17 0.25) 0.009 

Caregiver stress (DASS 21 
subscale) 

-1.53 (0.24) 
*** 

-1.07 
(0.25)*** 0.088 -0.004 (0.29)  0.003 

Caregiver HRQoL (EQ5D5L)  0.02 (0.02)  -0.0005 (0.01)  0.007 0.02 (0.01) 0.015 
Abbreviations: DASS; Depression, Anxiety and Stress Scale, DBC; Development Behaviour Checklist, NSW, New 
South Wales PAFAS; Parent and Family Adjustment Scale, SE; standard error 
Notes: Results are reported as the coefficient.  Regressions controlled for patient characteristics; Aboriginal and 
Torres Strait Islander status, whether the caregiver was Australian born, state of recruitment, caregiver gender, 
household equivalised income, caregiver educational status, caregiver participation in paid work, whether the 
caregiver received financial benefits, caregiver age, child gender and child age. 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
1Fixed effects model; Hausman test was significant, indicating that the coefficients estimated by the random effects 
estimator were different from those estimated by the fixed effects estimator  
 

 Identification, measurement and valuation of costs 7.3

 Methods 7.3.1

Prior to the program being made available to individuals/families, practitioners and 

service providers needed to be trained in the delivery of the program. Practitioners and 

service providers were able to nominate themselves or were selected to receive training 

in the SSTP parenting programs. They were able to receive training in any or all of the 

SSTP programs free of charge. They also had access to support and supervision when 

delivering SSTP programs to families. Parents were then able to access an SSTP 

program that best suited their needs. 
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The costs of SSTP were calculated on a per family basis. Capturing costs on a per 

family basis was important as it allowed the analysis to incorporate the differences in 

program delivery. The cost of SSTP varies amongst participants primarily because each 

participant may receive a different level of SSTP depending on their level of need. In 

addition, there were state by state differences in the delivery of the program. 

Queensland and Victoria adopted a consistent strategy for program delivery. For 

comparison NSW adopted a different method of program implementation whereby the 

state was divided into two regions; a High Support region and a Standard Support 

region. This is discussed further in Chapter 2.  

In order to calculate the cost per family the total cost of the program was calculated and 

divided by the number of families receiving the intervention. In the base case, the 

number of families receiving the intervention were those families caring for a child with 

ID, obtained from the 900 population surveys. Participants were asked to self-report 

their attendance at SSTP program in the three-month follow-up questionnaire. This will 

provide an underestimation of the true number of families with ID that receive the 

intervention as these data do not capture those participants that did not complete a three-

month follow-up questionnaire or those families that received the intervention but did 

not agree to complete the evaluation. This overestimates the total per person program 

cost, because fixed costs are overestimated. This methodology was chosen as the true 

number of families with ID receiving the intervention was not known in NSW Low 

Support or High Support regions. In Victoria, these data were available and are used in 

the sensitivity analyses to test the impact of this assumption. 

In the base case, it is assumed that SSTP is made available to families caring for a child 

with ID only. Due to limitations associated with the study design (discussed in Chapter 

2) cost and outcome data were not available in the wider population: survey set. 

However, by assuming the costs and outcomes as a result of receiving SSTP are the 

same amongst families caring for a child with any disability as caring for a child with 

ID, and by calculating the per family cost of SSTP based on the total wider population 

(everyone that received the intervention) and indication of value for money can be 

calculated. This approach is tested in the sensitivity analyses.  

Data relating to resource use were collected prospectively using a variety of methods 

including interviews, time logs and diaries. Methods relating to each cost component 
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will be discussed separately. In addition, the methods within each cost component 

varied across the regions, due to different implementation strategies, data availability 

and different tasks. Due to the time-intensive nature of this data collection, data 

collection was not conducted in Queensland. It was assumed that program delivery and 

implementation was the same in Queensland and Victoria. Data collection was 

conducted in Victoria, NSW Standard Support regions and the NSW High Support 

region.  

Costs were divided into two categories; establishment costs (costs relating to the set-up 

of the program) and ongoing costs (costs relating to the delivery of the program). These 

are considered here in turn.  

7.3.1.1 Establishment costs 

The cost of establishing the program was calculated on a per practitioner basis. The 

following flow diagram was used to calculate the total establishment costs and this was 

then converted to a per practitioner cost, on the basis of the total number of practitioners 

accredited. Establishment costs were converted to a fixed cost by assuming practitioners 

deliver for the period of the evaluation supported roll-out (two years). The impact of the 

practitioners delivering for a period of five years was examined in sensitivity analyses.  

 

Figure 7.1: Steps in measuring SSTP establishment costs 
 

Identification of 
appropriate 

service providers 

Selection of 
practitioners 

Delivery of 
practitioner 
training and 

accreditation 
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In order to cost each component of the above flow diagram, components were divided 

into the activities undertaken. For example, in identifying appropriate service providers, 

the activities performed included organisation of site visits, attending site visits and 

following up on site visits. The methods for calculating the cost of each component are 

detailed in Table 7.4, Table 7.5 and Table 7.6. It should be noted that the intervention 

was implemented under a research grant, and therefore there were staffing costs 

associated with the research. These were excluded from the analysis. The cost of all 

intervention related activities (non-research activities) spent by research staff were 

included. Other costs included were the time cost of practitioners and the cost of 

resources involved in training and accreditation. Data relating to travel costs were not 

available. All time spent by support staff on intervention activities was divided into time 

spent by junior support staff and senior support staff. It was assumed that junior support 

time incurred a cost of $39.00 per hour based on the wage rate for social welfare 

professionals (Australian Bureau of Statistics, 2017) and senior support time incurred a 

cost of $92.80 per hour based on the wage rate for psychiatrists (Australian Bureau of 

Statistics, 2017). Costs not reported in 2015-2016 dollars were inflated to 2015-2016 

prices using inflation rates derived from using the average health price inflation 

(Australian Bureau of Statistics, 2016). 
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Table 7.4 Method of data collection for the identification of appropriate service providers, by activity 
and region  

Activity Victoria NSW Standard Support NSW High Support 
Time spent organising site visits The number of emails 

and phone calls per site 
was documented by the 
research team. Based on 
interview with the 
research team it was 
assumed that each 
phone call and each 
email took 10 minutes. 

The number of emails, 
phone calls, and time 
taken per phone 
call/email was 
documented by the 
research team.  

The total time spent on 
emails and phone calls 
per day was 
documented by the 
research team.  

Site visits All site visits, their 
duration, and attendees 
were documented by the 
research team. Where 
duration was not 
documented it was 
assumed the site visit 
had a duration of 1hour. 

All site visits, their 
duration, and attendees 
were documented by the 
research team. Where 
duration was not 
documented it was 
assumed the site visit 
had a duration of 1 hour. 

All site visits, their 
duration, and attendees 
were documented by the 
research team. Where 
duration was not 
documented it was 
assumed the site visit 
had a duration of 1 hour. 

Follow-up on site visits The number of follow-up 
emails and phone calls 
per site was 
documented by the 
research team. Based on 
interview with the 
research team it was 
assumed that each 
phone call and each 
email took 10 minutes. 

The number of follow-up 
emails and phone calls 
per site was 
documented by the 
research team. Based on 
interview with the 
research team it was 
assumed that each 
phone call and each 
email took 10 minutes. 

The number of follow-up 
emails and phone calls 
per site was 
documented by the 
research team. Based on 
interview with the 
research team it was 
assumed that each 
phone call and each 
email took 10 minutes. 

 
Table 7.5 Method of data collection for the selection of practitioners, by activity and region  

Activity Victoria NSW Standard Support NSW High Support 
Practitioner selection and 
training coordination 

All phone calls were 
documented by the 
research team. Based on 
interview with the 
research team it was 
assumed that each phone 
call took 20 minutes. 

All phone calls were 
documented by the 
research team for two of 
the four geographic 
regions. It was assumed 
this was consistent across 
the other two regions. 
Based on interview with 
the research team it was 
assumed that each phone 
call took 20 minutes. 

The total time spent on 
emails and phone calls per 
day was documented by 
the research team. 
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Table 7.6 Method of data collection for the delivery of practitioner training and accreditation, by 
activity and region  

Activity Victoria NSW Standard Support NSW High Support 
Number of training 
sessions delivered 

Log books kept by 
research team 
 

Log books kept by research 
team 
 

Log books kept by 
research team 
 

Number of training 
sessions/ number of 
practitioners 

Log books kept by 
research team 
 

Log books kept by research 
team 
 

Log books kept by 
research team 
 

Training and 
accreditation cost 

Triple P – Positive Parenting Program; Triple P Provider Training Guide, Triple P 
International. This cost includes the cost of the trainer and resources supplied to 
practitioners. 

Cost of providing food to 
participants  

Invoice records from NSW 
Standard Support (no 
invoice records were 
available in Victoria) 

Invoice records  Invoice records from NSW 
Standard Support (no 
invoice records were 
available in NSW High 
Support) 

Cost of hiring a facility 
for training  

Invoice records from NSW 
Standard Support (no 
invoice records were 
available in Victoria) 

Invoice records  Invoice records from NSW 
Standard Support (no 
invoice records were 
available in NSW High 
Support) 

Practitioner Costs 

Average practitioner 
wage 

Weighted average based on the occupation of practitioners trained using their 
respective 3 digit Australian and New Zealand Standard Classification of Occupations 
code (Australian Bureau of Statistics, 2017) 

Average training session 
and accreditation session 
length  

Triple P – Positive Parenting Program; Selected Stepping Stones Triple P Information 
Sheet 
Triple P – Positive Parenting Program; Primary Care Stepping Stones Triple P 
Information Sheet 
Triple P – Positive Parenting Program; Group Stepping Stones Triple P Information 
Sheet 
Triple P – Positive Parenting Program; Standard Stepping Stones Triple P Information 
Sheet 
 

Average preparation 
time for accreditation  

Peer-support sessions  

 

7.3.1.2 Delivery costs 

The ongoing costs relating to the delivery of SSTP were calculated on a per family 

basis.  The delivery of the program was divided into three components; the media and 

promotion campaign, providing administrative and clinical support to practitioners and 

delivery of the program to families.  

Each cost category in the flow diagram (Figure 7.2) was divided into appropriate 

activities. The methods for calculating the costs are detailed in Table 7.7, Table 7.8 and 

Table 7.9. While this intervention was implemented under a research grant, the cost of 

all intervention related activities (non-research activities) spent by research staff were 

included. Other costs included were the time cost of practitioners, the cost of resources 

involved in delivering the intervention and the time cost of attendees. Travel costs were 
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not included. All time spent by support staff was divided in to time spent by junior 

support staff and senior support staff. Support time was valued at the same rates 

described for establishment costs in Section 7.3.1.1. Caregiver time was valued using 

the national average wage ($32.20 in 2009-2010) inflated to 2015-2016 prices using the 

average wage inflation (Australian Bureau of Statistics, 2013b), giving an average wage 

rate of $38.50.  

Other costs not reported in 2015-2016 dollars were inflated to 2015-2016 prices using 

inflation rates derived from using the average health price inflation (Australian Bureau 

of Statistics, 2016).

  

Figure 7.2 Steps in measuring SSTP ongoing costs 
  

Media and 
promotion 

Practitioner 
support 

Delivery of 
intervention to 

families  
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Table 7.7 Method of data collection for media and promotion activities, by activity and region 

Activity Victoria NSW Standard Support NSW High Support 
Media Media releases, Facebook updates and electronic updates were prepared for all states by Triple 

P International1 (TPI). The number of media releases, Facebook updates and electronic updates 
were documented by TPI. Based on interview with TPI it was assumed each media release took 
two days to prepare, each media release involved two hours of follow-up activities, each 
Facebook update took three hours and each electronic update took two days to prepare.  

Advertisements 
(flyers/ brochures) 

Advertisements were 
prepared for each seminar 
delivered.  The number of 
seminars delivered was 
documented by the research 
team. Based on interview with 
the research team it was 
assumed each advertisement 
involved two hours to prepare 
and disseminate.  

Email flyers were prepared for each seminar delivered. Each 
seminar was also advertised on a variety of parenting 
websites. The number of seminars delivered was documented 
by the research team. Based on interview with the research 
team it was assumed that it took half an hour to prepare and 
disseminate email flyers. It was also assumed it took 15 
minutes to advertise the seminar on websites. 

Story publications Story publications were 
prepared on a twice yearly 
basis and disseminated via 
email. The number of story 
publications was documented 
by the research team. Based 
on interview with the research 
team it was assumed each 
story publication took two 
hours to prepare and 
disseminate.  

Not conducted in NSW 
  

Physical mailouts Physical flyer mailouts were 
sent on a twice yearly basis. 
The number of mailouts and 
the total number of flyers was 
documented by the research 
team. Based on interview with 
the research team it was 
assumed each mailout took 
two days to prepare. The cost 
of the physical flyers was 
obtained from TPI. 

Physical flyers were 
prepared and 
disseminated on an ad-
hoc basis. Flyers were 
dropped off at the time 
of site visits, or as a part 
of other media activities 
and as such no time cost 
was included for 
dissemination. The 
number and cost of 
physical flyers was 
obtained from TPI.   

Physical flyers were prepared and 
disseminated on an ad-hoc basis. 
The time spent visiting sites for 
the purposes of dropping off 
flyers was logged by the research 
team. The number and cost of 
physical flyers was obtained from 
TPI.   

Practitioner bonuses Bonuses were issued to the 
top performing practitioners. 
The number of bonuses was 
documented by the research 
team. 
Bonuses were cash prizes of 
$200 and $100. Based on 
interview with the research 
team it was assumed each 
bonus involved one hour of 
administration time. 

Not conducted in NSW  

1Triple P International is a private company who are responsible for the dissemination of the broader Triple P 
program 
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Table 7.8 Method of data collection for practitioner support, by activity and region  

Activity Victoria NSW Standard Support NSW High Support 
Structured support  Once during the program 

non or low deliverers 
(except practitioners 
trained in only seminars) 
were followed up with an 
email and phone call. The 
number of non and low 
deliverers was 
documented by the 
research team. Based on 
interview with the 
research team it was 
assumed each email took 
5 minutes and each 
phone call took 20 
minutes. 

All practitioners were 
called twice per year. 
The number of phone 
calls was documented 
by the research team. 
Based on interview with 
the research team it 
was assumed each 
phone call took 30 
minutes. (80 
practitioners)  

Log books were kept by 
research team for a one 
year period. This was 
extrapolated across the 
two-year period. 
 

Queries The number of email and 
phone queries received 
by the research team 
from practitioners was 
documented for two one 
week samples. These 
samples were averaged 
and extrapolated across 
the two-year roll-out 
period. Based on 
interview with the 
research team it was 
assumed each query took 
15 minutes.  

None in NSW as this 
was covered by the 
more regular phone 
support 

Log books kept by research 
team for a one year period. 
This was extrapolated 
across the two-year period. 
 

 
Table 7.9 Method of data collection for intervention delivery, by activity and region  

Activity Victoria NSW Standard Support NSW High Support 

Number of families receiving 
intervention 

Participant self-
report/documented 
by research team 

Participant self-
report/documented by 
research team 

Participant self-
report/documented by 
research team 

Average practitioner wage Weighted average based on the occupation of practitioners trained using their 
respective 3 digit Australian and New Zealand Standard Classification of 
Occupations code (Australian Bureau of Statistics, 2017). 

Face to face 
consultation/session time Triple P – Positive Parenting Program; Selected Stepping Stones Triple P 

Information Sheet 
Triple P – Positive Parenting Program; Primary Care Stepping Stones Triple P 
Information Sheet 
Triple P – Positive Parenting Program; Group Stepping Stones Triple P 
Information Sheet 
Triple P – Positive Parenting Program; Standard Stepping Stones Triple P 
Information Sheet 
 

Session preparation and post-
session debrief 

Questionnaire scoring and 
feedback 
Telephone support or home 
visit 
Case notes and report writing 
Tip Sheets (1 per seminar per 
family) 

Triple P International1 Booklets (3 per family) 

Workbooks (1 per family) 
1Triple P International is a private company who are responsible for the dissemination of the broader Triple P 
program 
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 Results 7.3.2

7.3.2.1 Establishment costs 

The costs associated with establishing the program are detailed in Table 7.10, Table 

7.11, Table 7.12 and Table 7.13. The majority of the costs were associated with the 

delivery of the training and accreditation. This included both the cost of providing the 

training sessions (including the cost of the trainer, food and the facility) and the time 

cost to practitioners associated with attending and preparing for the training and 

accreditation sessions.  

Table 7.10 Costs associated with the identification of appropriate service providers, by activity and 
region  

Activity Level 

 

Method 

Victoria 
time 
spent 

(hours) 

NSW 
Standard 
Support 

time 
spent 

(hours) 

NSW High 
Support 

time spent 
(hours) 

Victoria 
cost ($) 

NSW 
Standard 
Support 
cost ($) 

NSW High 
Support 
cost ($) 

Time 
spent 
organising 
site visits  

Junior 
 Email  9.2 50.8 

47.8 500.50 3,571.75 1,865.50 
Phone 3.7 40.8 

Senior 
 Email 0.2 2.0 

0.0 15.47 36.09 0.00 
Phone 0.0 0.3 

Site Visits 
Junior  Face to 

face 24.0 4.7 21.7 936.00 182.00 845.00 

Senior  Face to 
face 42.5 4.0 0.0 3,944.00 371.20 0.00 

Follow-up 
on site 
visits 

Junior 
 Email  5.0 1.0 

1.7 195.00 39.00 65.00 
Phone 0.0 0.0 

Senior 
 Email 0.0 0.0 

0.0 0 0 0 
Phone 0.0 0.0 

Total 
Hours Junior A   41.8 97.3 71.2 1,631.50 3,792.75 2,775.50 

  Senior B   42.7 6.3 0.0 3,959.47 587.73 0.00 
Total cost   A+B   5,590.97 4,380.48 2,775.50 
Abbreviations: NSW; New South Wales 
Notes: Junior support staff time valued at $39.00 per hour. Senior support staff time valued at $92.80 per hour 
 
Table 7.11 Costs associated with the selection of practitioners, by activity and region  

Activity Level 
Victoria 

time spent 
(hours) 

NSW 
standard 
support 

time spent 
(hours) 

NSW High 
Support 

time spent 
(hours) 

Victoria 
cost ($) 

NSW 
standard 
support 
cost ($) 

NSW High 
Support 
cost ($) 

Practitioner 
selection and 
training 
coordination 

Junior 69.3 76 64.1 2,704.00 2,964.00 2,499.25 

Senior 0 10 0 0.00 928.00 0.00 

Total cost     2,704.00 3,892.00 2,499.25 
Abbreviations: NSW; New South Wales 
Notes: Junior support staff time valued at $39.00 per hour. Senior support staff time valued at $92.80 per hour 
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Table 7.12 Costs associated with the delivery of practitioner training and accreditation, by activity and region  
 

Victoria NSW Standard Support1 NSW High Support1 

Activity Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Level 4 – 
Group 

Level 4 – 
Standard 

Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Number of training sessions delivered 1 2 4 1 4 4 1 1 
Number of practitioners trained 11 37 78 16 80 78 19 19 
Average session and accreditation length (days) 1.5 4.5 4.5 4.5 1.5 4.5 1.5 4.5 
Training and accreditation cost ($ per training session) 13,651.22 34,809.25 33,186.30 33,186.30 13,651.22 34,809.25 13,651.22 34,809.25 
Cost of providing food to participants ($ per person 
day) 22.29 22.29 22.29 22.29 22.29 22.29 22.29 22.29 

Cost of hiring a facility for training ($ per day) 282.25 282.25 282.25 282.25 282.25 282.25 282.25 282.25 
Total cost of providing training sessions per level ($) 14,442.33 75,869.56 145,648.49 36,061.10 58,972.83 152,140.28 14,709.78 37,984.93 
Total cost of providing training sessions all levels ($) 272,021.49 211,113.11 52,694.70 
Abbreviations: NSW; New South Wales 
1 Level 4 not implemented in NSW 
 
Table 7.13 Costs to practitioners associated with attending practitioner training and accreditation, by activity and region  
Costs to practitioners Victoria NSW Standard Support1 NSW High Support1 

Activity Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Level 4 – 
Group 

Level 4 – 
Standard 

Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Level 2 – 
Seminars 

Level 3 – 
Primary Care 

Average practitioner wage 41.11 41.11 41.11 
Number of practitioners trained 11 37 78 16 80 78 20 20 
Training session duration (days) 1 3 3 3 1 3 1 3 
Pre-accreditation session duration (days) 0 1 1 1 0 1 0 1 
Average preparation time for accreditation (hours) 2 5 5 5 2 5 2 5 
Accreditation duration (days) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Peer-support sessions (hours) 0 2.5 2.5 2.5 0 2.5 0 2.5 
Total practitioner time cost per level ($) 6,330.94 66,166.55 139,486.23 28,612.56 46,043.20 139,486.23 11,510.80 35,765.70 
Total practitioner time cost all levels ($) 240,596.28 185,529.43 47,276.50 
Abbreviations: NSW; New South Wales 
1 Level 4 not implemented in NSW 
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7.3.2.2 Delivery costs 

The costs associated with delivering SSTP are detailed in Table 7.14, Table 7.15, Table 

7.16, Table 7.17 and Table 7.18. These present the costs associated with media and 

promotion, practitioner support and delivery of the intervention. 
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Table 7.14 Costs associated with media and promotion activities, by activity; Victoria 
Victoria    
Activity Time per activity (hours) Number of activities Total hours Cost ($) 
Media TPI time spent on media releases 14 13 182 7,098.00 

 
TPI time spent on media release 
follow-up 2 13 26 1,014.00 

TPI time updating Facebook page 3 104 312 12,168.00 
TPI time spent on electronic updates 14 15 210 8,190.00 

Advertisements  Advertisements for seminars (flyers) 2 7 14 546.00 
Story publications Preparation and dissemination 2 4 8 312.00 

Physical mailouts 
Time spent preparing mailouts 14 4 56 2,184.00 
Brochures NA 15,000 NA 3,047.00 
Posters NA 10,000 NA 1,870.00 

Practitioner bonuses 
Time spent administering 
practitioner bonuses 1 6 6 234 

Cost of cash prize NA 6 NA 1,800.00 
Total cost of media and promotion 38,463.00 
Abbreviations: TPI; Triple P International 
Notes: TPI and junior support staff time valued at $39.00 per hour. 
 
Table 7.15 Costs associated with media and promotion activities, by activity; NSW Standard Support 
NSW Standard Support   

Activity Time per activity 
(hours) Number of activities Total hours Cost ($) 

Media TPI time spent on media releases 14 6.4 89.6 3,494.40 
TPI time spent on media release follow-up 2 6.4 12.8 499.20 
TPI time updating Facebook page 3 83.2 249.6 9,734.40 
TPI time spent on electronic updates 14 12 168 6,552.00 

  Time spent advertising seminars on 
websites 0.25 89 22.3 867.75 

Advertisements  Advertisements for seminars (brochures) 0.5 89 44.5 1,735.50 
Physical mailouts Time spent preparing mailouts 0 0 0 0 

Brochures NA 20,000 NA 1,689.60 
  Posters NA 400 NA 228.80 
Total cost    24,801.65 
Abbreviations: NSW; New South Wales, TPI; Triple P International 
Notes: TPI and junior support staff time valued at $39.00 per hour. 
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Table 7.16 Costs associated with media and promotion activities, by activity; NSW High Support 
NSW High Support     

Time spent (hours) Time per activity (hours) Number of activities Total hours Cost ($) 
Media TPI time spent on media releases 14 1.28 17.92 698.88 

 
TPI time spent on media release 
follow-up 

2 1.28 2.56 99.84 

TPI time updating Facebook page 3 16.64 49.92 1,946.88 
TPI time spent on electronic updates 14 2.4 33.6 1,310.40 

 
Time spent advertising seminars on 
websites 

0.25 23 5.75 224.25 

Advertisements 
(brochures and posters) Advertisements for seminars 0.5 23 11.5 448.50 

Physical mailouts Time spent preparing mailouts NA NA 31 1,209.00 
Brochures NA 5,000 NA 422.40 
Posters NA 100 NA 57.20 

Total cost    6,417.35 
Abbreviations: NSW; New South Wales, TPI; Triple P International 
Notes: TPI and junior support staff time valued at $39.00 per hour. 
 
Table 7.17 Costs associated with practitioner support, by activity and region  

 Activity Level Victoria 
time spent (hours) 

NSW standard 
support time spent 

(hours) 

NSW High Support 
time spent (hours) Victoria cost ($) NSW standard 

support cost ($) 
NSW High Support 

cost ($) 

Practitioner 
support 

Junior 658 160 134 25,642.50 6,240.00 5,226.00 
Senior 0 0 0 0.00 0.00 0.00 

Total cost     25,642.50 6,240.00 5,226.00 
Abbreviations: NSW; New South Wales 
Notes: Junior support staff time valued at $39.00 per hour. Senior support staff time valued at $92.80 per hour 
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Table 7.18 Costs associated with intervention delivery, per family, by activity and region 
   Victoria NSW Standard Support1 NSW High Support1 

  
 Level 2 -  

Seminars 

Level 3 - 
Primary 

Care 

Level 4 -  
Group 

Level 4 - 
Standard 

Level 2 -  
Seminars 

Level 3 - 
Primary 

Care 

Level 2 - 
Seminars 

Level 3 - 
Primary 

Care 
Total number of families receiving the 
intervention2 

 35 19 113 12 133 41 8 3 

Average number of families attending each 
session 

 93 1 7 1 9 1 4 1 

Average practitioner wage ($)  41.11 41.11 41.11 
Face to face consultation/session time (hours)  2 2 15 7 2 2 2 2 
Session preparation and post-session debrief 
(hours) 

 1.5 0.25 5 2.5 1.5 0.25 1.5 0.25 

Questionnaire scoring and feedback (hours)  0 0 0.5 1.5 0 0 0 0 
Telephone support or home visit (hours)  0 0 1.5 3 0 0 0 0 
Case notes and report writing (hours)  0 0.25 0.5 1 0 0.25 0 0.25 
Tip Sheets (1 per seminar per family)  $1.24 $0 $0 $0 $1.24 $0 $1.24 $0 
Booklets (3 per family)  $0 $9.06 $0 $0 $0 $9.06 $0 $9.06 
Workbooks (1 per family)  $0 $0 $39.73 $39.41 $0 $0 $0 $0 
Practitioner time cost per participant family 
($) A 15.99 102.78 132.14 616.65 15.99 102.78 36.89 102.78 

Family time cost (assume an average of 1.5 
parents attending sessions) per participant 
family ($) 

B 115.50 115.50 952.88 577.50 115.50 115.50 115.50 115.50 

Cost of resources per participant family ($) C 1.24 9.06 39.73 39.41 1.24 9.06 1.24 9.06 
Total cost per participant family ($) A+B+C 132.72 227.34 1,124.75 1,233.56 132.72 227.34 153.63 227.34 
Total cost ($)  150,863.87 26,973.32 1,911.07 
Abbreviations: NSW; New South Wales 
Notes: Practitioner time valued at $41.11 per hour, caregiver time valued at $38.50 per hour 
1 Level 4 not implemented in NSW 
2 The total number of families receiving the intervention was based on participant self-report data from the 900 population survey set.  Individuals/families that completed a SSTP 
program but that did not complete questionnaires were not included  
3 Data not available in Victoria, assumed to be the same as NSW Standard Support 
 



 

249 
 

Total cost per family 

The total cost per family is summarised in Table 7.19. The total cost combines the 

establishment costs and delivery costs. The establishment costs were incurred upfront 

and are assumed to be spread across the duration of the two-year roll-out. The delivery 

costs are the total costs incurred across the two-year roll-out. The cost per family is 

$4,111 in Victoria, $2,661 in the NSW Standard Support regions and $10,800 in the 

NSW High Support region.  

Table 7.19 Summary of establishment and ongoing costs; total and per family cost, by region  
  Victoria NSW Standard 

Support NSW High Support 

Establishment costs     
     Practitioner engagement ($)  5,590.97 4,4380.48 2,775.50 
     Coordination of training sessions 
($) 

 2,704.00 3,892.00 2,499.25 

     Delivery of training sessions ($)  272,021.49 211,113.11 52,694.70 
     Cost to practitioners of attending 
training and accreditation sessions 
($) 

 
240,596.28 185,529.43 47,276.50 

Total establishment costs ($) A 520,912.73 404,915.03 105,245.95 
Ongoing costs     
     Media and promotion ($)  38,463.00 24,801.65 6,417.35 
     Practitioner support ($)  25,642.50 6,240.00 5,226.00 
     Intervention delivery ($)  150,863.87 26,973.32 1,911.07 
Total ongoing costs ($) B 214,969.37 219,385.60 57,969.45 
Total cost across two-year period ($) A+B 735,882.10 462,930.00 118,800.37 
Total number of families receiving 
intervention) C 179 174 11 

Total cost per family ($) (A+B)/C 4,111.07 2,660.52 10,800.03 
Abbreviations: NSW; New South Wales 
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 Cost-consequence analysis 7.4

 Methods 7.4.1

The CCA compares changes in costs/outcomes as a result of SSTP to data obtained 

from the cost evaluation presented in this chapter. A societal perspective is adopted. 

Limiting the perspective to a health funder perspective is considered in the sensitivity 

analyses.   

Primary data from the evaluation of changes in service utilisation, productivity losses 

and informal care as a result of SSTP are obtained from Chapter 5 and Chapter 6. 

Primary data relating to changes in other outcomes as a result of SSTP are obtained 

from Section 7.2 of this chapter. For all costs and outcomes, the program impact is 

obtained from the results of the multivariate regression analyses. Where 15-month 

follow-up data are available only those models that produced a statistically significant 

difference at 15-months post in program impact are used in the CCA. Where only three-

months follow-up data are available only those models that produced a statistically 

significant difference at three-months post in program impact are used in the CCA. 

Monthly cost differences reported in Chapter 5 and 6 are converted to an annual cost 

differences compared to baseline.  

Data collection relating to the cost per family of the program was restricted to Victoria 

and NSW (Standard Support and High Support regions), due to the time-intensive 

nature of this data collection. It was assumed that these costs were the same in in 

Queensland and Victoria. 

Alternate scenarios were considered to test the impact of a number of assumptions made 

in the analyses. These included; 

1A. Assuming 50% of practitioners are retrained after 2 years, and the remaining 

50% are retrained after 5 years.  

1B. Assuming the establishment costs recur every 5 years rather than 2 years. 

2. The cost of implementing the program was limited to a government 

perspective only (excluding family time). 
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3. The total number of families with ID receiving the intervention (including 

those that did not complete the three-month follow-up survey or did not 

participate in the evaluation) was used to calculate the total cost of the program. 

These data were available in Victoria only.  

4. Assuming the program was only made available to those with any disability 

(wider population). 

 Results 7.4.2

7.4.2.1 Base case 

In Queensland and Victoria, the cost per family participating in the program was 

$4,111. For this cost the program resulted in a number of consequences per family 

participating. The costs and consequences are summarised in Table 7.20. 

Table 7.20 Cost-consequence balance sheet for SSTP per family in Queensland/Victoria  
Item  Incurred by/saved 

by Data source 

Cost of program $4,111.07  Table 7.19 
Increased caregiver service use (non-MBS 
services) $3,641.28 Government Table 6.15 

Increased caregiver service use (non-MBS 
services) $43.32 Individuals/families Table 6.15 

Increased caregiver service use (non-MBS 
services) $131.64 Society Table 6.15 

Productivity gains due to a lower frequency of 
unpaid absences  -$1,318.92 Individuals/families Table 6.9 

Cost savings as a result of reduced time spent 
doing household errands as a result of the 
dependent child’s disability1 

-$3,071.48 
(proxy good 

method) 
$0 (DCE 
method) 

Society Table 5.7 

Reduced behavioural and emotional 
problems2 -5.95 points Individuals/families Table 7.3 

Improved parenting practices3 2.46 points Individuals/families Table 7.3 
Improved family practices4 0.95 points Individuals/families Table 7.3 
Improved caregiver stress5 1.07 points Individuals/families Table 7.3 
Abbreviations: DCE; discrete choice experiment, MBS; Medicare Benefits Schedule, SSTP; Stepping Stones Triple P 
1 Based on follow-up data at three-months 
2 Developmental and Behavioural Checklist scale 
3 Parenting practices subscale of the Parenting and Family Adjustment Scale 
4 Family practices subscale of the Parenting and Family Adjustment Scale 
5 Stress subscale of the Depression, Anxiety and Stress Scale (DASS-21) 
 

In total, indirect costs and cost offsets arising from SSTP yielded a total cost saving as a 

result of SSTP of $574 ($3,641.28+$43.32+$131.64-$1,318.92-3,071.48) per family in 

the first year when informal care is valued using the proxy good method. If both the 
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costs of the program and the cost savings resulting from changes in productivity are 

considered, the net cost of SSTP, was $3,537 ($4,111-$574) per family in the first year. 

Assuming the observed benefits are sustained beyond the first year SSTP generates 

savings of $574 per family per year after the first year.  

When informal care is valued using the DCE method, the net cost of SSTP is $6,608 

($4,111+$3,641.28+$43.32+$131.64-$1,318.92) per family in the first year. Assuming 

the observed benefits are sustained beyond the first year SSTP incurs a cost of $2,497 

($3,641.28+$43.32+$131.64-$1,318.92) per family per year after the first year. This 

cost is as a result of increased service use by caregivers.  

In the NSW Standard Support regions the cost per family participating in the program 

was $2,661. In the NSW High Support regions the cost per family was $10,800. For 

these costs the program resulted in a number of consequences per family participating. 

The costs and consequences are summarised in Table 7.21. 

 
Table 7.21 Cost-consequence balance sheet for SSTP per family in NSW 
 NSW 

Standard 
Support 

NSW High 
Support Incurred by/saved 

by Data source 

Cost of program $2,660.52 $10,800.03  Table 7.19 
Improved parenting practices1 1.47 points 1.47 points Individuals/families Table 7.3 
Improved family practices2 0.44 points 0.44 points Individuals/families Table 7.3 
Abbreviations: NSW; New South Wales, SSTP; Stepping Stones Triple P 
1 Parenting practices subscale of the Parenting and Family Adjustment Scale 
2 Family practices subscale of the Parenting and Family Adjustment Scale 
 

In NSW, no benefits that could be monetised were observed in the data. Therefore, the 

net cost of SSTP was $2,661 per family in the NSW Standard Support regions and 

$10,800 per family in the NSW High Support regions.   

7.4.2.2 Sensitivity analyses 

The cost of the program was less than the base case in all sensitivity analyses 

considered (Table 7.22 and Table 7.23). In particular, when the program was made 

available to those with any disability the cost of the program fell to $1,787.09 per 

family in Queensland/Victoria, $590.82 in the NSW Standard Support regions and 

$1,084.47 in the NSW High Support region.  
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Table 7.22 Per family cost of SSTP; sensitivity analyses  
  Queensland/Victoria NSW Standard 

Support NSW High Support 

Sensitivity 
analysis 

Base case $4,111.07 $2,660.52 $10,800.03 

1A 

50% of practitioners retrained 
after 2 years, 50% of 
practitioners retrained after 5 
years 

$3,238.04 $1,962.39 $7,929.69 

1B 
Establishment costs recur every 
5 years (all practitioners 
retrained after 5 years) 

$2,365.00 $1,264.26 $5,059.35 

2 Government perspective $3,435.98 $2,545.02 $10,684.53 

3 

Additional non-survey based 
data used to calculate number 
of people with ID receiving 
intervention 

$2,824.16 N/A N/A 

4 Program made available to 
those with any disability $1,787.09 $590.82 $1,084.47 

Abbreviations: ID; intellectual disability, NSW; New South Wales, SSTP; Stepping Stones Triple P 
 

Table 7.23 Net cost of SSTP per family in the first year; sensitivity analyses  
  Queensland/Victoria NSW Standard 

Support NSW High Support 

Sensitivity 
analysis 

Base case $3,536.91 (proxy good) 
$6,608.91 (DCE) $2,660.52 $10,800.03 

1A 
50% of practitioners retrained 
after 2 years, 50% of practitioners 
retrained after 5 years 

$2,663.88 (proxy good) 
$5,735.36 (DCE) $1,962.39 $7,929.69 

1B 
Establishment costs recur every 5 
years (all practitioners retrained 
after 5 years) 

$1,790.84 (proxy good) 
$4,862.32 (DCE) $1,264.26 $5,059.35 

2 Government perspective $7,077.26 (proxy good) 
$7,077.26 (DCE) $2,545.02 $10,684.53 

3 

Additional non-survey based data 
used to calculate number of 
people with ID receiving 
intervention 

$2,250.00 (proxy good) 
$5,321.48 (DCE) N/A N/A 

4 Program made available to those 
with any disability 

$1,212.93 (proxy good) 
$4,284.41 (DCE) $590.82 $1,084.47 

Abbreviations: DCE; discrete choice experiment, ID; intellectual disability, NSW; New South Wales, SSTP; Stepping 
Stones Triple P 
 

 Discussion 7.5
The results of the economic evaluation provide policymakers with the information 

necessary to consider the relative costs and consequences of the SSTP program. In 

Victoria and Queensland, the cost of SSTP per family was $4,111. For this cost 

investment, a wide range of benefits were realised. These benefits included some which 

were monetised. Comparing the cost of establishing and implementing SSTP with the 

indirect cost savings realised, SSTP had a net cost of $3,537-$6,608 per family in the 

first year, depending on the method chosen for valuation of informal care. For this cost 
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investment, other non-monetised benefits were realised, including a reduction in child 

behavioural and emotional problems, improvements in parenting practices, 

improvements in family practices and reduced caregiver stress. Assuming the observed 

benefits are sustained beyond the first year SSTP generates savings of $574 per family 

per year after the first year when informal care time is valued using the proxy good 

method and a cost of $2,497 per family per year after the first year if informal care time 

is valued using the DCE method. These results emphasise the importance of the 

discussion in Chapter 5 around the sensitivity of costing studies and economic 

evaluations to different methods of informal care valuation. 

It should also be noted that while SSTP was not cost saving in the first year, the net cost 

of SSTP included $3,816 of costs relating to increased service use by caregivers. While 

this represents a cost in the sense of resulting in increased resource use, it also 

represents a positive outcome whereby, as a result of SSTP, caregivers are accessing a 

greater number of services to assist with their care of their child with ID (e.g. respite 

care).  

In NSW, no indirect cost offsets were realised. Therefore, the net cost of SSTP was 

$2,661 in the NSW Standard Support regions and $10,800 in the NSW High Support 

regions. For this cost investment an improvement in parenting and family practices was 

observed.  

Improvements in Victoria and Queensland in child behavioural and emotional problems, 

parenting practices, family practices and caregiver stress, and improvements seen in 

NSW in parenting and family practices have the potential to improve outcomes in the 

short-term but also to generate benefits in the longer term. While the clinical 

significance of the changes observed in this study and the benefits beyond a 15-month 

timeframe remain uncertain, improvements have the capacity to generate health, 

economic and social benefits in the long-term. For example, childhood behavioural and 

emotional problems have been shown to predict school completion rates, adult physical 

health problems, drug and alcohol misuse and involvement in the criminal justice 

system (Walker, Robinson, Adermann and Campbell, 2014).   

The final study design and results allow the consideration of how the program may be 

enhanced. A useful framework for thinking about the sensitivity of these results to a 
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variety of factors is the RE-AIM model, described in Chapter 2 of this thesis. The RE-

AIM  model conceptualises the impact of a public health intervention into five 

dimensions; reach, efficacy, adoption, implementation and maintenance (Glasgow et al., 

1999).  

Reach refers to the proportion of the target population that participated in the 

intervention. The results of the sensitivity analysis, whereby different assumptions 

around the number of participants accessing the program were tested, highlighting that 

if the program can target a greater proportion of the target population marginal costs 

will fall and given the significant impact on a wide range of outcomes (in Victoria and 

Queensland) there will also be a significant impact on cost-effectiveness.  

In the base case analysis, the conservative assumption was made that only people with 

ID that completed the survey (900 survey set) received the intervention. This is an 

underestimation of the true number of families with ID receiving the intervention as 

these data do not capture those participants that did not complete a three-month follow-

up questionnaire or those families that received the intervention but did not agree to 

complete the evaluation. In Victoria, data were available detailing the number of 

families (with a child with ID) receiving the intervention irrespective of whether they 

completed a follow-up survey. These data were used in sensitivity analyses (sensitivity 

analysis 3) and the results showed that by increasing the reach, the cost-effectiveness 

was significantly improved, with the net cost of SSTP decreasing from $3,537-$6,609 

per family in the first year to $2,250-$5,321 per family in the first year. This analysis is 

based on the assumption that the effectiveness of the program is equivalent in this group 

of non-responders to responders of the 900 survey. It is plausible that non-responders 

may different in some way from responders. For example, non-responders may be less 

motivated to read materials provided by the program and therefore effectiveness in this 

group may be reduced.  

A further sensitivity analysis (sensitivity analysis 4) tested the impact of making SSTP 

available to families with a child with any disability. Again, these results highlighted 

that economies of scale can be achieved if the intervention is made available to a greater 

number of people. In Victoria/Queensland the net cost of SSTP decreased to $1,213-

$4,284 per family in the first year.  In the NSW Low Support regions, the net cost of 

SSTP decreased to $591 per family in the first year and in the NSW High Support 
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region decreased to $1,084 per family in the first year. It is important however to remain 

mindful of the generalisability of the data available and the extent to which the 

participants in the program are representative of the target population. In this analysis, 

the use of these data to infer cost-effectiveness of SSTP in the broader disability 

population relies on the assumption that observed outcomes in the ID population will be 

generalisable to the broader disability population.  

The second dimension described by Glasgow et. al. (1999) is efficacy, which refers to 

the impact of the intervention on measured outcomes. The fourth dimension described 

in the RE-AIM framework is implementation which refers to the extent to which a 

program is delivered as intended. Possible measures to assess implementation include 

participant adherence and the extent to which practitioners deliver the intervention as 

intended.  

As discussed in Chapter 2 of this thesis, efficacy refers to the idea that an idea works 

under ideal conditions (compared to effectiveness which describes the extent to which 

an intervention works under real-world conditions). Glasgow et.al. (1999) also note the 

difference between efficacy and effectiveness and describe that the relationship is best 

described with the following equation; effectiveness = efficacy * implementation.  

In this study, effectiveness of the program is measured using a wide range of outcomes 

including child behavioural outcomes, caregiver quality of life, service utilisation, 

caregiver work participation and caregiver time-use. While it is not possible to 

disentangle efficacy from implementation using cost/outcome data alone these findings 

demonstrate that the optimal design of the program is critical in thinking about the 

overall effectiveness. In Queensland and Victoria where levels one to four of the 

intervention were made available to participants a wide range of changes in monetised 

and non-monetised outcomes were observed. In particular, some of these changes in 

outcomes (increased caregiver service utilisation) led to increased costs. However, in 

NSW where Level 4 of the intervention was not made available, the change in outcomes 

were restricted to an improvement in parenting practices only. As a result, the net cost 

of SSTP per family in the first year was higher in Queensland/Victoria than NSW 

Standard Support (but not NSW High Support). Policy makers should remain mindful 

of the broader benefits associated with the increased costs, including increased caregiver 

service utilisation, and also the wider range of non-monetised benefits observed in 
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Queensland/Victoria, including a reduction in child behavioural and emotional 

problems, improvements in parenting practices, improvements in family practices and 

improvements in caregiver stress.  Arguably, the intervention implemented in 

Queensland and Victoria represents better value for money. Further research is 

warranted to test the effectiveness of alternate intervention strategies. For example, does 

implementing Level 4 alone improve value for money? 

Adoption refers to the proportion and representativeness of staff, settings or institutions 

that adopt the program. In this evaluation, the impact of adoption was tested through the 

implementation of a High Support region in NSW. The High Support region in NSW 

provided additional resources in identifying, selecting appropriate staff and institutions 

for the delivery of the program. Additional resources were also provided to support 

trained practitioners throughout the program. The objective of this component of the 

evaluation was to determine if practitioners selected in this way affects the frequency 

with which practitioners deliver the intervention. The results of the analysis showed that 

the cost per family was higher in the High Support region than the Standard Support 

regions. In the base case this difference was largely driven by the low recruitment rates 

to the 900 survey population, with only 11 participants reporting receipt of SSTP in the 

High Support region. When the analysis was extended to everyone that received SSTP, 

including those with any disability and those that did not participate in the surveys 

(sensitivity analysis 4), the net cost difference between the Standard Support regions 

and High Support regions decreased. However, the cost per family remained lower in 

the Standard Support regions showing that this investment in practitioner recruitment 

and support, did not represent value for money.  

The fifth dimension of the RE-AIM framework is maintenance; the extent to which a 

program is sustained over time, at both the individual level and the organisational level. 

At the individual level, the long-term effectiveness was tested by observing cost and 

outcome changes at 15 months follow-up. The benefits reported in the CCA are only 

those where changes were sustained. It is a limitation of this research that longer term 

maintenance data are not available. At the organisation level, a conservative assumption 

was made that practitioners continue to deliver the program for two years. Based on 

data from NSW the majority of practitioners continued to deliver the program beyond 

this period and in these practitioners, it could be assumed that long-term behaviour 
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change of practitioners had been achieved (Glasgow et. al. (1999) recommend a 

minimum of a two-year period to measure organisational maintenance). The impact of 

maintenance of organisation effect beyond two years was tested in the sensitivity 

analyses 1A and 1B. Retention data indicated that after two years, 34% of practitioners 

in the NSW Standard Support regions had stopped delivering the program. Accounting 

for this and potential a potential reduced delivery rate amongst those still practicing 

sensitivity analysis 1A assumed that 50% of practitioners delivered the program for two 

years only and the remaining 50% delivered the program for five years. Under this 

assumption, the net cost of the program per family in the first year in 

Queensland/Victoria fell from $3,537-$6,609 in the base case to $2,664-$5,735. In 

sensitivity analysis 1B it was assumed that practitioners would continue to deliver the 

intervention for five years. By making this assumption the net cost of the program per 

family in the first year in Queensland/Victoria fell further to $1,791-$4,862.  

The hypothesis that improved organisational maintenance could be achieved if greater 

resources were directed towards the targeting of practitioners and intervention support 

was tested through the implementation of the High Support region in NSW. Retention 

data indicated that after two years, 33% had stopped delivering the program in the NSW 

High Support region, compared to 34% in the NSW Standard Support regions. These 

results, in combination with the findings of the CCA highlight that alternate approaches 

to improving organisational maintenance need to be examined in order to improve the 

cost-effectiveness of SSTP.   

This evaluation has a number of limitations which should be noted. First, significant 

improvements were observed in the Queensland/Victoria sample as a result of SSTP in 

child behavioural and emotional problems, parenting practices, family practices and 

caregiver stress. According to Cohen’s classifications (Cohen, 1988) effect sizes across 

these outcomes were small, with the exception of parenting practices which had a 

medium effect size. In the NSW sample, significant, but small improvements in 

parenting practices were observed as a result of access to SSTP. While Cohen’s 

classifications (Cohen, 1988) provide a gauge of clinical meaningfulness, without the 

application of clinical criteria the patient relevance of these outcomes remains uncertain.  

No minimal clinically important differences were identified in the literature for these 

outcomes and therefore the patient relevance of these outcomes is unknown. For 
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example, in the Queensland and Victoria sample a statistically significant six-point 

reduction in the DBC standardised score was observed from baseline to 15-months post. 

However, it is unknown whether this difference is of clinical relevance to patients.    

Results of Chapter 3 showed that a higher level of behavioural problems was negatively 

associated with HRQoL, lending support to the idea that interventions such as SSTP 

that target child behavioural problems may also improve caregiver quality of life. This 

study showed an improvement in child behavioural problems, however there were no 

gains in caregiver HRQoL, as measured by the EQ-5D. This may be because while the 

improvements in behavioural problems were significant, they were small in magnitude.    

The evaluation of the SSTP program posed significant challenges. The implementation 

and ongoing delivery of a new public health program conducted across three separate 

states meant that the evaluation had to constantly evolve with the changing nature of the 

program and the implementation of the program. These issues have been discussed in 

detail in Chapter 2.  

The evaluation conducted in this thesis was also subject to constraints in data 

availability, with the full data not being available at the time of analysis (discussed 

further in Chapter 2). Because of the phased nature of the study design and the 15-

month follow-up period in each jurisdiction final data from all three states will be 

available in late 2017. Different data were therefore available at different points 

throughout the period of this research and the analysis plan had to accommodate 

different data availability across each state.  

There were also a number of differences between states and other data constraints that 

posed challenges for the evaluation. For example, cost/outcome data from NSW had to 

be analysed separately from Queensland and Victoria due to differences in the 

implementation (Standard Support and High Support), population (different age 

inclusion criteria) and intervention (only two levels of SSTP were available in NSW). 

This effectively reduced the sample size for each analysis. Other data constraints 

included the lack of 15-month follow-up data in NSW, the fact that the time-use diary 

could not be implemented in Queensland and fact that MBS/PBS data were not 

available for Queensland and NSW. Finally, data were not able to be collected in 
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Queensland pertaining to the costs associated with implementing and delivering the 

SSTP program.  

The results presented in the base case represent a conservative estimation of the true 

number of families receiving SSTP. As discussed in Chapter 2 of this thesis under the 

original project plan the cost and consequence estimates obtained in the 900 population 

were generalisable to the wider population. As a result of study design changes, which 

expanded the wider population to include not only parents/caregivers of children with 

ID but also children with any disability, it was considered that in the base case analysis, 

the per person cost of SSTP would be based on those with ID only, and therefore 

limited to the 900 population survey set. The limitation of this approach is that the true 

marginal effect of implementing SSTP is not captured and the per person cost of SSTP 

is overestimated. Sensitivity analyses highlighted that the cost-effectiveness of SSTP is 

improved when all families with a child with ID are included and further improved 

when families with children with any disability are included. The limitation of the latter 

approach is that cost-consequence comparisons based on the assumption that changes in 

costs and outcomes as a result of receiving SSTP are the same amongst families caring 

for a child with any disability as caring for a child with ID. While the wider population; 

survey data were not available in time for analysis in this thesis, future work can focus 

on testing this assumption on the basis of the more limited costs and outcomes collected 

in this population. 

This research has important implications for policymakers. Based on the 

implementation of levels one to four of SSTP, the intervention represents value for 

money. For a small cost investment, significant benefits are observed in children with 

ID and their caregivers. The sensitivity analyses highlight that SSTP represents even 

better value for money when the intervention available to a greater proportion of the 

target population, and when the effect of the program is maintained in both practitioners 

and parents/caregivers.  
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Chapter 8: Discussion 
Stepping Stones Triple P (SSTP) is an early behavioural intervention program that is 

designed for families of children that have a disability. This parenting program adopts a 

public health approach and is delivered to parents of a child up to 12 years with a 

disability. The aims of SSTP are to prevent and treat behavioural and emotional 

problems in children.  

This thesis explores the economic implications of childhood intellectual disability (ID) 

by undertaking an economic evaluation alongside SSTP. The aims were to contribute to 

the body of knowledge that can inform understanding of the costs and outcomes 

associated with interventions in childhood ID through economic evaluation.  

This final chapter discusses the main conclusions and implications of this thesis.  

 Including caregiver effects in economic evaluations in 8.1

children with intellectual disability  
While it is widely documented that caring for a child with a disability has a significant 

impact on family members and caregivers, most economic evaluations treat patients as 

isolated individuals and ignore the impact of treatments and interventions on family 

members and caregivers (Goodrich et al., 2012; Van Exel et al., 2008). The purpose of 

economic evaluations is to provide a framework under which the costs and 

consequences of an intervention are considered, in order to allocate resources in a way 

that maximises efficiency and therefore welfare. A societal perspective considers all 

costs and consequences irrespective of who receives the benefit or incurs the cost. By 

not including caregiver effects, especially when the disability/disease has a significant 

impact on caregivers, establishing whether an intervention maximises societal welfare is 

difficult to determine. Childhood ID is one such context where caregiver effects are 

important and a broader perspective is relevant. Chapters 3 and 4 consider the inclusion 

of caregiver effects in economic evaluations and contribute to the body of knowledge 

that can be used to guide economic evaluations that seek to consider a wider perspective 

in this population.  

Chapter 3 considers the broader effects of having a child with ID and in doing so 

provides a measure of the health-related quality of life (HRQoL) of caregivers. Previous 
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research has demonstrated that caregivers of a child with ID face a wide range of 

challenges including time demands and emotional stresses. The results presented in this 

chapter support these findings, with the population reporting a lower average utility 

value than the age-equivalent general population. This is the first study to demonstrate 

this relationship using a preference based quality of life measure.  

Based on the EQ-5D-5L measure, participants in this study reported an average utility 

value of 0.80, which is lower than the average of 0.92 in an age-equivalent normative 

Australian population (McCaffrey et al., 2016). The results also demonstrate that across 

five comorbid disability groups, caregivers of a child with autism spectrum disorder 

(ASD) report the lowest utility value. These results are an important contribution to the 

literature as this is the first study to report utility values that can be used to compare 

health states and can be used to calculate quality adjusted life years (QALYs) in these 

populations. Currently, the ability to calculate QALYs and therefore compare the 

relative costs and outcomes of interventions in this population is constrained by the lack 

of published baseline utility values for caregivers of children with ID.  

Chapter 3 also determines the risk factors associated with poorer HRQoL in caregivers 

of a child with ID, so that services can be designed for and delivered to those most in 

need. The results of these analyses show that the degree of a child’s behavioural and 

emotional problems and the caregivers level of social support from outside the family 

network have a significant effect on caregiver wellbeing. The findings from this work 

highlight that interventions that aim to improve caregiver wellbeing may be effective 

via two mechanisms. First, interventions should be aimed towards those at risk of social 

isolation and should provide increased access to support services such as support 

groups. Second, interventions such as parenting programs (including SSTP) that target 

the improvement of behavioural problems in children may improve caregiver wellbeing. 

That said, results from Chapter 7 showed that SSTP improved behavioural problems in 

children, however no improvement in caregiver HRQoL was found. This may be due to 

the relatively small improvement seen in behavioural problems. Further research 

utilising a larger sample size is needed to more fully explore this relationship.  

Chapter 4 considers the effect of the caregiving process on caregivers of a child with ID. 

Informal care is currently rarely included in economic evaluations, and even in those 

studies that do include informal care the majority report only the cost of time spent 
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caregiving. Stated preference methods have recently been proposed as an alternative to 

traditional methods of valuing informal care, such as the opportunity cost or revealed 

preference methods. Chapter 4 explores the use of one stated choice method, discrete 

choice experiment (DCE), to derive a monetary value of informal care provided by 

caregivers of a child with ID.  

The results of this chapter showed that caregivers of a child with ID require 

compensation of $AUD 20.61 to provide an additional hour of informal care. This is 

lower than the value suggested by Carers Australia (Carers Australia, 2015), derived 

using the replacement wage method ($AUD 31.36). The study demonstrates that the 

values generated by this methodology are different from those estimated in traditional 

approaches to informal care valuation and that the use of DCE methodology may 

provide a means of capturing the broader positive and negative effects of caregiving and 

the unique preferences of different population groups. For example, the lower values 

derived in this study, relative to replacement wages, may reflect the value to individuals 

from satisfaction and pleasure related to providing care for a family member.  

Chapter 4 also determines the preferences of caregivers with relation to informal care. 

The results show that an individuals’ preference for receiving assistance with providing 

care, depended on the type of care being provided. For example, caregivers placed the 

highest value on receiving assistance with tasks that related to social support ($AUD 

35.96), and least value on receiving assistance with household errands ($AUD -0.92). 

Respondent characteristics, such as household income, did not fully explain their 

choices. It is hypothesised that individuals’ care preferences are determined by less 

tangible characteristics such as past experience or feelings of trust.  

The findings of Chapter 4 provide a value for informal care that can be used in 

economic evaluations, allowing the comparison of interventions where a change in time 

spent caring for children is an anticipated outcome. This represents a significant 

contribution to the literature as it is one of the first applications of DCE methodology in 

the valuation of informal care and to our knowledge the first attempt to do so in 

caregivers of children. By demonstrating that informal care tasks are not valued equally 

and by determining the factors that influence an individuals’ preferences, interventions 

and services can be more appropriately targeted to those in need. Future research in this 
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area is necessary to examine the role of other less tangible characteristics on caregiver 

preferences.  

 The economic implications of childhood intellectual 8.2

disability 
Children with ID often need extra care in daily activities and face greater healthcare and 

education needs than their typically developing peers.  As a result, there is a significant 

cost to families, governments and society of childhood ID. Despite this, there is a 

paucity of research quantifying the costs associated with childhood ID.  

The results of Chapter 5 and 6 demonstrate the considerable impact of childhood ID, 

with the total cost of childhood ID estimated to be $AUD 9.1 to $AUD 14.2 billion per 

year (depending on the method of informal care valuation chosen). The majority of this 

cost falls on families and individuals with the opportunity cost of lost time spent caring 

comprising the majority of costs borne by families.  

Based on a time-use diary, it was estimated that the average amount of time spent 

providing care to a child with ID was five hours per day. Time-use reports obtained 

from a recall questionnaire estimated that the time spent was double this amount 

(average of 10 hours per day). Differences in estimates may be as a result of time-use 

diaries forcing respondents to think about their time more systematically, the specific 

consideration of joint production in the time-use diary and the division in the diary of 

tasks into task related to the disability and tasks not related to the disability.  

The total cost of childhood ID also included caregiver productivity losses, caregiver and 

child pharmaceutical costs and caregiver and child healthcare service use costs. This 

research estimated significant productivity losses associated with caring for a child with 

ID, with caregivers experiencing productivity losses of 31 hours per month due to 

reduced working hours, 0.5 days per month due to paid absences and 0.5 

(Queensland/Victoria) to 0.9 (NSW) days per month due to unpaid absences.  

For caregivers of a child with ID the most commonly used services (of services that 

were likely to be related to their child’s disability) were general practitioners (GPs), 

respite care and support groups. When looking at healthcare utilisation of children with 

ID most commonly used services were GPs, speech pathologists and occupational 
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therapists. Administrative data revealed that children with ID claimed an average of 

0.36 Pharmaceutical Benefits Scheme (PBS) prescriptions per month and 1.69 Medicare 

Benefits Schedule (MBS) services per month. Cost estimates of childhood ID derived 

from Chapter 5 and 6 are derived from a retrospective recall questionnaire, a time-use 

diary and routinely collected administrative data. This is a significant advance compared 

to previous cost estimates of ID, which have relied solely on retrospective 

questionnaires. 

Knowing the economic burden associated with a disability/disease can help 

policymakers decide which conditions should be prioritised for greater resource 

allocation. Furthermore, knowing in which areas (e.g. productivity losses or healthcare 

costs) the greatest economic burden falls can help policymakers target interventions 

where the greatest cost savings/outcome benefits may be derived. While knowing the 

full implications of any intervention requires its own economic evaluation, knowing the 

economic burden of disease can assist policymakers with setting research priorities.  

When measuring the economic burden of a condition it is critical that there is clear 

identification of which costs are included and how they are measured. While 

theoretically, the total cost of a condition should encompass all costs associated with 

that condition this is rarely possible. In this study, total costs have been conservatively 

estimated as a number of cost categories were not captured. These included non-

Medicare related health care out-of-pocket costs, reduced child and caregiver quality of 

life, special education services and non-Medicare early intervention programs.  

 The cost-effectiveness of Stepping Stones Triple P 8.3
There is increasing recognition that early intervention programs that target childhood 

disadvantage can play an important role in improving outcomes and that these 

improvements can continue throughout a child’s development trajectory, into the long-

term. The work of economist James Heckman, demonstrates that early intervention 

programs that target children when they are very young generate greater health, 

economic and social outcomes for individuals and broader society, than interventions 

that occur later in life (Heckman, 2012). 

While the importance of intervening early in a child’s development trajectory is 

increasingly recognised, deciding how this is best achieved is a difficult task. In a world 
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of scarce resources and limited funding, clinical and health policy decision makers are 

required to make difficult decisions about what interventions/programs to implement, 

where to implement them and who should receive them. High-quality scientific 

evidence is needed to demonstrate the value gained from the implementation of any 

intervention and improve the efficiency of resource allocation. The final component of 

this thesis used economic evaluation methods to estimate the costs and benefits of 

SSTP.  

A cost-consequence analysis (CCA) framework was utilised in order to assist decision 

makers in deciding whether SSTP represents value for money. Other types of economic 

evaluation focus on a single outcome measure, whereas CCAs compare the costs 

associated with a program with multiple outcome measures. In doing so, CCAs provide 

the most comprehensive presentation of costs and outcomes. In this research, a CCA 

framework was chosen so that the economic evaluation could consider a wide range of 

health and non-health outcomes across a wide range of settings. 

In Victoria and Queensland, the cost of SSTP per family was $4,111. For this cost 

investment, a wide range of benefits were realised. Comparing the cost of establishing 

and implementing SSTP with the indirect cost savings realised, SSTP had a net cost of 

$3,537-$6,609 per family in the first year, depending on the method chosen for 

valuation of informal care. Cost savings realised included productivity gains due to a 

lower frequency of unpaid absences and reduced costs relating to informal care. SSTP 

also resulted in an increase in costs to government, families and society due to increased 

service use by caregivers. For the cost investment, other benefits were also realised, 

including a reduction in child behavioural and emotional problems, improvements in 

parenting practices, improvements in family practices and reduced caregiver stress. 

While the effect sizes generated for these outcomes were mostly small, the clinical 

significance of these changes remain uncertain, and improvements may have the 

capacity to generate health, economic and social benefits in the long-term.  

The sensitivity analyses highlight that the value for money of SSTP may be improved 

when the intervention is available to a greater proportion of the target population, and 

when the effect of the program is maintained in both practitioners and 

parents/caregivers.  
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It is important that policymakers consider how the program can be implemented and 

delivered in such a way as to maximise value for money. The results highlight that the 

value for money of SSTP is directly affected by four factors. First, the value for money 

is directly affected by the effectiveness of the intervention itself. The results show that a 

wider range of benefits were observed in Queensland and Victoria where Levels 1-4 of 

the intervention were made available, compared to NSW where Levels 1-3 of the 

intervention were implemented.  Second, value for money was affected by the 

proportion of the target population participating in the intervention. Sensitivity analyses 

that considered the scenarios when SSTP was made available to all families with a child 

with ID that received the intervention (not just the 900 population) and when SSTP was 

made available to families with a child with any disability showed that value for money 

could be improved.  This implies that it is important for policymakers to consider the 

size of the eligible population and the number of required practitioners to reach this 

population when considering the potential overall value for money of the program. 

Third, investment in providing extra support to practitioners did not improve value for 

money, as was tested in the NSW High Support region. Finally, value for money is 

improved when the effect of the program is maintained over time. Sensitivity analyses 

showed that the net cost of the program per family in the first year fell when 

practitioners continued to deliver the program for a five-year period rather than a two-

year period. The two latter factors highlight how the implementation of a public health 

intervention presents an opportunity to take advantage of economies of scale. If more 

benefit can be derived on a larger scale or over a longer time frame, average cost falls 

and economies of scale can be exploited. For decision makers, this means the value for 

money can be improved.  

The economic evaluation of SSTP provides decision makers with information necessary 

to guide policy decisions about the efficient allocation of resources targeted towards 

improving outcomes for children with ID and their families. A strength of this research 

is that it is based on a pragmatic roll-out of SSTP, allowing decision makers to consider 

value for money of the intervention across different real-world implementation 

strategies.   
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 Limitations and challenges 8.4
There is a growing need for formal decision-making processes to include public health 

interventions. However, largely because of the challenging nature of conducting 

economic evaluations of public health interventions they are rarely conducted. It is 

exactly because of these challenges that the research in this thesis is important. The 

existing body of literature is small and not well developed. The opportunity to 

undertake the research presented in this thesis presented an opportunity to undertake 

work in an area where research is much needed and of direct policy relevance, but rarely 

conducted.      

It is often the case in evaluations of public health interventions that effectiveness data 

cannot be obtained from randomised controlled trials (RCTs). While RCTs of SSTP 

have previously been conducted, these RCTs did not evaluate a public health approach 

to SSTP. As this evaluation sought to evaluate the pragmatic roll-out of SSTP as a 

public health intervention, it was clear from the outset that an RCT would not be 

feasible. Instead, the trial alongside which this evaluation was conducted was a time-

series design, which meant that each subject was to act as their own control. The nature 

of this design presented a limitation to the economic evaluation as it was clear that no 

control group would be available and a strict comparative analysis of costs and 

outcomes would not be possible.  

Another intrinsic limitation associated with this research is the nature of the intervention 

itself. SSTP focuses on not only improving the health of the child with ID but aims to 

impact upon broader domains of wellbeing in both children and caregivers. Some 

examples of the objectives of SSTP that go beyond child health include enhancing the 

self-sufficiency and confidence of caregivers and improving parent-child relationships. 

These outcomes are not captured by measures such as QALYs, typically used to 

compare interventions in economic evaluations. Therefore, it was considered that a 

broader approach to the economic evaluation would be necessary and as such a CCA 

was adopted. While a CCA allows the inclusion of a wide range of outcomes, included 

outcomes are still restricted to those that are measurable. A cost-consequence approach 

also makes it is difficult for decision makers to compare the value for money associated 

with SSTP with other interventions.  
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Public health interventions often aim to improve outcomes across a number of levels. 

As discussed above this includes the individual level and the family level. However, it 

also includes the institutional level and societal level. In this research, an example of 

benefits derived at the institutional level include skills gained by practitioners that can 

used to benefit other individuals not receiving SSTP. An example of benefits derived at 

the societal level include information transfer between parents, some of whom may not 

be receiving SSTP, or broader awareness of all parenting programs in the wider 

community. These benefits are difficult and costly to measure in economic evaluations 

and as such these extrinsic benefits of public health programs are often conservatively 

estimated.  

The economic evaluation presented in this thesis is restricted to short-term costs and 

outcomes. By the nature of the intervention (an early intervention in children), benefits 

and costs may be accrued across a long time horizon. Karoly et al. (Karoly, Kilburn and 

Cannon, 2005) reviewed the long-term effects of five early intervention childhood 

programs and found that improvements were observed for longer term outcomes 

including educational attainment, employment, earnings, use of social services and 

criminal activity. While, theoretically, long-term-outcomes could be measured within an 

effectiveness trial with a long-term follow-up, these are extremely expensive and 

present practical challenges (e.g. retention of participants).   

Aside from the challenges associated with the intrinsic nature of this research, further 

challenges became apparent as the research progressed. These challenges included the 

evolving nature of the research with numerous changes to the study design occurring 

throughout. Some of these changes to the study design required changes to the methods 

of analysis and others had a more fundamental impact on the economic evaluation, 

requiring certain assumptions to be made.  

During the course of the evaluation there a number of limitations in the data also 

became apparent. For example, the sample size in some analyses was smaller than 

anticipated because recruitment in Queensland was lower than expected and Medicare 

data consent forms were not collected in Queensland for logistical reasons. As with the 

changes made to the study design throughout, in some cases the data limitations 

required a re-evaluation of the analysis plan and in some cases meant that assumptions 

had to be made in the final economic evaluation.  
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Other challenges included the phased nature of the research and that the intervention 

was implemented in three jurisdictions with project management occurring separately in 

each state. This resulted in differences in the methods associated with data collection 

and in some instances what data was collected. The phased nature of the work and long 

duration of data collection also meant that in order to complete this thesis, some data 

had to be collected early and as a result the overall sample size for some analyses were 

reduced. This work highlighted how real-world research often presents challenges to the 

most well-intentioned research. This has taught me the need to keep focused on the aim 

of this work - to produce robust and policy-relevant research - but also to remain 

flexible to the changing nature of the project and data.  

 Future work 8.5
There are several areas of future research that follow from the research presented in this 

thesis.  

The first area of future research is to extend the economic modelling presented in this 

thesis to incorporate decision modelling. There are several advantages of utilising trial 

data along with decision modelling. First, the evaluation could consider alternate 

options to SSTP such as psychiatrist or psychologist intervention. Second, a longer time 

horizon could be considered. This is particularly relevant in childhood interventions 

where benefits may be accrued far into the future. An example relevant to this study is 

the potential for reduced child behavioural problems to lead to reduced crime. Third, 

decision modelling allows the researcher to incorporate costs and benefits not possible 

to be captured within the trial. For example, if it were possible to model the impact of 

child behavioural disorders on the HRQoL of a sibling, this could be incorporated into 

the economic evaluation.  

Cost estimates of childhood ID derived in this research are restricted to the short-term 

costs associated with childhood ID and exclude some cost categories. In particular, the 

exclusion of special education services from the derived cost estimates are a limitation 

of these findings. Long-term costs associated with ID, such as reduced future earnings 

capacity of the individual with ID were also unable to be considered within the scope of 

this study. Future work could focus on making the cost estimates derived here more 

inclusive.  
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Finally, while the overall economic evaluation and the data presented limitations and 

challenges, the data source remains rich. There is scope to use these data to test some of 

the assumptions made in this research and scope to use these data to further extend the 

research.  

 Concluding remarks 8.6
This research has shown that there are high economic costs associated with childhood 

ID.  It demonstrates that these costs are borne by families, society and the healthcare 

system, with costs to families representing the majority of the cost burden. A range of 

research methods, including questionnaire data, time-use diaries and administrative data 

were used in the study. This is a significant advance compared to previous cost 

estimates of ID. The results of this thesis provide policymakers with a clear picture of 

where costs are incurred, enabling interventions to be targeted where they have the 

greatest impact.  

In Australia, many children with ID and a comorbid mental health problem do not 

receive treatment from a psychiatrist or psychologist. SSTP aims to reduce barriers to 

care by providing assistance to families that is low cost and widely available. By 

providing parenting and family support strategies for parents of children that have a 

disability, using a public health approach, a greater number of families can access the 

intervention.  

This research considers the costs and benefits of SSTP, enabling policy makers to make 

decisions informed by robust scientific evidence. The findings of this research 

demonstrate that based on the implementation of levels one to four of SSTP, the 

intervention represents excellent value for money. For a small cost investment, 

significant benefits are observed in children with ID and their caregivers. This research 

also reveals factors that can improve the cost-effectiveness of SSTP, showing that if the 

intervention can reach a greater number of the target population and the effect of the 

program can be maintained over time value for money can be further improved. These 

results illustrate the importance of effective implementation when putting policy into 

real-world practice.  

This thesis demonstrates the considerable burden associated with childhood ID and the 

need for evidence-based interventions that can improve outcomes for this group. It also 
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demonstrates the significant role provided by caregivers and provides innovative 

methods for measuring and valuing informal care that can be applied to economic 

evaluations of complex interventions.  
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Appendices 

Appendix A Literature review search strategy 
Search conducted by SA 06042016 

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily 
and Ovid MEDLINE(R) 1946 to Present 

Search Strategy: 

quality of life.mp. or "quality of life"/ 

quality adjusted life year/ or quality adjusted life.mp. 

1 or 2 

health related quality of life.mp. 

intellectual disability.mp. or intellectual impairment/ 

developmental disability.mp. or developmental disorder/ 

developmental delay.mp. 

3 or 4 

5 or 6 or 7 

8 and 9 

adolescent/ or child/ or child, preschool/ or young adult.mp.  

8 and 9 and 11 

parent.mp. or parent/ 

carer.mp. or caregiver/ 

13 or 14 

12 and 15 

remove duplicates from 16 

limit 17 to english language 

limit 18 to yr="2000-Current" 
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Appendix B Results of the sensitivity analyses using alternate strategies for 

combining the DBC-P and DBC-U4 
Table B.1 HRQoL - results of sensitivity analysis 1: base case model using a transformation of DBC-U4 
(recode 3 to 2) 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
     Male - - 
     Female -0.052 0.093 
     Missing (n=6) -0.116 0.071 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  0.001 0.988 
   Certificate any level (including trade)  -0.057 0.099 
   Diploma/graduate certificate  -0.007 0.832 
   Undergraduate degree  -0.007 0.815 
   Postgraduate degree  0.014 0.647 
   Missing (n=3) -0.117 0.014* 
In paid work   
   No - - 
   Yes 0.024 0.127 
   Missing (n=2) 0.297  <0.001*** 
State of residence   
   Queensland - - 
   Victoria -0.009 0.652 
   New South Wales 0.003 0.865 
Hours spent caring for child as a result of disability (weekly) -0.000 0.901 
   Missing (n=100) -0.027 0.437 
Social support    
   Supported very often - - 
   Supported often -0.006 0.837 
   Supported sometimes -0.030 0.241 
   Supported rarely -0.077 0.010* 
   Supported not at all -0.091 0.021* 
   Missing (n=3) 0.054 0.431 
Primary caregiver   
   No - - 
   Yes -0.009 0.773 
   Missing (n=1) -0.210 0.121 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.003 0.883 
   Missing (n=7) -0.093 0.130 
Equivalised annual household income 1 0.005 0.020* 
   Missing (n=140) 0.027 0.322 
Behavioural problems2 -0.001  <0.001*** 
   Missing (n=5) -0.075 0.295 
Constant    0.968  <0.001*** 
R-squared 0.158 
Abbreviations: HRQoL; health-related quality of life 
n=604, 30 participants did not complete the EQ-5D-5L  
1Equivalised annual household income scaled by a factor of 10,000 
2Behavioural problems scaled by a factor of 10 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table B.2 HRQoL - Results of sensitivity analysis 2: base case model using a linear transformation of 
DBC-U4 and DBC-P onto a 1-100 scale 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
     Male - - 
     Female -0.052 0.093 
     Missing (n=6) -0.120 0.088 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  -0.000 0.992 
   Certificate any level (including trade)  -0.054 0.113 
   Diploma/graduate certificate  -0.006 0.849 
   Undergraduate degree  -0.006 0.846 
   Postgraduate degree  0.013 0.992 
   Missing (n=3) -0.119 0.013* 
In paid work   
   No - - 
   Yes 0.025 0.110 
   Missing (n=2) 0.303  <0.001*** 
State of residence   
   Queensland - - 
   Victoria -0.010 0.634 
   New South Wales 0.005 0.825 
Hours spent caring for child as a result of disability (weekly) -0.000 0.939 
   Missing (n=100) -0.023 0.430 
Social support    
   Supported very often - - 
   Supported often -0.007 0.798 
   Supported sometimes -0.031 0.231 
   Supported rarely -0.078 0.010* 
   Supported not at all -0.094 0.019* 
   Missing (n=3) 0.049 0.445 
Primary caregiver   
   No - - 
   Yes -0.011 0.738 
   Missing (n=1) -0.210 0.123 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.004 0.845 
   Missing (n=7) -0.088 0.149 
Equivalised annual household income 1 0.005 0.022* 
   Missing (n=140) 0.026 0.334 
Behavioural problems2 -0.003  <0.001*** 
   Missing (n=5) -0.072 0.315 
Constant    0.966  <0.001*** 
R-squared 0.156 
Abbreviations: HRQoL; health-related quality of life 
n=604, 30 participants did not complete the EQ-5D-5L 
1Equivalised annual household income scaled by a factor of 10,000 
2Behavioural problems scaled by a factor of 10 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Appendix C Results of the sensitivity analyses using alternate measures for 

behavioural problems 
Table C.1 HRQoL - results of sensitivity analysis 3: Base case model using a binary variable to identify 
cases of behavioural disorder 

Variable All caregivers (n=492) 
Coefficient P-Value 

Gender    
     Male - - 
     Female -0.031 0.343 
     Missing (n=2) -0.038 0.38 
Education   
No further qualifications since school  - - 
   Other non-school qualifications  0.016 0.827 
   Certificate any level (including trade)  -0.050 0.197 
   Diploma/graduate certificate  0.018 0.545 
   Undergraduate degree  0.156 0.564 
   Postgraduate degree  0.052 0.084 
   Missing (n=1) 0.183  <0.001*** 
In paid work   
   No - - 
   Yes 0.039 0.014* 
State of residence   
   Queensland - - 
   Victoria -0.018 0.399 
   New South Wales -0.016 0.559 
Hours spent caring for child as a result of disability (weekly) -0.000 0.937 
   Missing (n=85) -0.022 0.551 
Social support    
   Supported very often - - 
   Supported often -0.008 0.682 
   Supported sometimes -0.049 0.058 
   Supported rarely -0.098 0.003** 
   Supported not at all -0.096 0.014* 
   Missing (n=1) -0.059 0.098 
Primary caregiver   
   No - - 
   Yes -0.016 0.566 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.018 0.255 
   Missing (n=6) -0.081 0.203 
Equivalised annual household income 1 0.007 0.007** 
   Missing (n=95) 0.030 0.327 
Has a major behavioural problem -0.056  0.002** 
Constant    0.904  <0.001*** 
R-squared 0.157 
Abbreviations: HRQoL; health-related quality of life 
n=492, participants completed the DBC-P and the EQ-5D-5L. Analysis excludes participants who completed the DBC-
U4.  
1Equivalised annual household income scaled by a factor of 10,000 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table C.2 HRQoL - results of sensitivity analysis 4: Base case model using percentile rankings of 
distribution within a normative population of children with ID 

Variable All caregivers (n=492) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.035 0.331 
   Missing (n=2) -0.048 0.342 
Education   
No further qualifications since school  - - 
   Other non-school qualifications  0.011 0.795 
   Certificate any level (including trade)  -0.052 0.185 
   Diploma/graduate certificate  0.012 0.748 
   Undergraduate degree  0.007 0.840 
   Postgraduate degree  0.043 0.216 
   Missing (n=1) 0.187  <0.001*** 
In paid work   
   No - - 
   Yes 0.038 0.030* 
State of residence   
   Queensland - - 
   Victoria -0.013 0.557 
   New South Wales -0.015 0.539 
Hours spent caring for child as a result of disability (weekly) -0.000 0.911 
   Missing (n=85) -0.019 0.619 
Social support    
   Supported very often - - 
   Supported often -0.001 0.976 
   Supported sometimes -0.040 0.175 
   Supported rarely -0.091 0.009** 
   Supported not at all -0.088 0.043* 
   Missing (n=1) -0.058 0.230 
Primary caregiver   
   No - - 
   Yes -0.017 0.644 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.012 0.621 
   Missing (n=6) -0.076 0.206 
Equivalised annual household income 1 0.007 0.015* 
   Missing (n=95) 0.028 0.366 
Behavioural problems – percentile rank2 -0.001  <0.001*** 
Constant    0.959  <0.001*** 
R-squared 0.167 
Abbreviations: HRQoL; health-related quality of life 
n=492, participants completed the DBC-P and the EQ-5D-5L. Analysis excludes participants who completed the DBC-
U4.  
1Equivalised annual household income scaled by a factor of 10,000 
2Behavioural problems scaled by a factor of 10 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Appendix D Results of base case interaction analyses  
Table D.1 HRQoL - results of base case model including gender interacted with paid work 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.030 0.556 
   Missing (n=6) -0.006 0.978 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  0.001 0.992 
   Certificate any level (including trade)  -0.054 0.066 
   Diploma/graduate certificate  -0.005 0.868 
   Undergraduate degree  -0.006 0.834 
   Postgraduate degree  0.014 0.678 
   Missing (n=3) -0.112 0.570 
In paid work   
   No - - 
   Yes 0.058 0.346 
   Missing (n=2) 0.296 0.283 
State of residence   
   Queensland - - 
   Victoria -0.011 0.639 
   New South Wales 0.004 0.849 
Hours spent caring for child as a result of disability (weekly) -0.000 0.938 
   Missing (n=100) -0.027 0.376 
Social support    
   Supported very often - - 
   Supported often -0.006 0.813 
   Supported sometimes -0.031 0.246 
   Supported rarely -0.078 0.007** 
   Supported not at all -0.096 0.007** 
   Missing (n=3) 0.054 0.707 
Primary caregiver   
   No - - 
   Yes -0.007 0.876 
Missing (n=1) -0.305 0.437 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.003 0.855 
   Missing (n=7) -0.084 0.300 
Equivalised annual household income 1 0.005 0.119 
   Missing (n=140) 0.024 0.349 
Behavioural problems -0.014  <0.001*** 
   Missing (n=5) -0.073 0.466 
Gender x paid work -0.035 0.580 
Constant    0.944  <0.001*** 
R-squared 0.157 
Abbreviations: HRQoL; health-related quality of life 
n=604, 30 participants did not complete the EQ-5D-5L  
1Equivalised annual household income scaled by a factor of 10,000 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table D.2 HRQoL - results of base case model including gender interacted with economic hardship 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.053 0.126 
   Missing (n=6) -0.118 0.313 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  0.011 0.811 
   Certificate any level (including trade)  -0.055 0.060 
   Diploma/graduate certificate  -0.005 0.854 
   Undergraduate degree  -0.008 0.795 
   Postgraduate degree  0.014 0.682 
   Missing (n=3) -0.112 0.551 
In paid work   
   No - - 
   Yes 0.025 0.163 
   Missing (n=2) 0.298 0.279 
State of residence   
   Queensland - - 
   Victoria -0.009 0.688 
   New South Wales 0.005 0.813 
Hours spent caring for child as a result of disability (weekly) -0.000 0.898 
   Missing (n=100) -0.024 0.431 
Social support    
   Supported very often - - 
   Supported often -0.012 0.668 
   Supported sometimes -0.034 0.202 
   Supported rarely -0.082 0.005** 
   Supported not at all -0.099 0.005** 
   Missing (n=3) 0.045 0.751 
Primary caregiver   
   No - - 
   Yes -0.003 0.940 
   Missing (n=1) 0.094 0.816 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.062 0.429 
   Missing (n=7) -0.384 0.058 
Equivalised annual household income 1 0.005 0.107 
   Missing (n=140) 0.025 0.316 
Behavioural problems -0.014  <0.001*** 
   Missing (n=5) -0.072 0.471 
Gender x hardship -0.063 0.445 
Constant    0.961  <0.001*** 
R-squared 0.157 
Abbreviations: HRQoL; health-related quality of life 
n=604, 30 participants did not complete the EQ-5D-5L  
1Equivalised annual household income scaled by a factor of 10,000 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table D.3 HRQoL - results of base case model including gender interacted with social support 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
   Male - - 
   Female 0.086 0.426 
   Missing (n=6) -0.101 0.526 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  0.002 0.965 
   Certificate any level (including trade)  -0.050 0.090 
   Diploma/graduate certificate  -0.005 0.871 
   Undergraduate degree  -0.005 0.876 
   Postgraduate degree  0.015 0.649 
   Missing (n=3) -0.109 0.581 
In paid work   
   No - - 
   Yes 0.025 0.160 
   Missing (n=2) 0.293 0.288 
State of residence   
   Queensland - - 
   Victoria -0.005 0.844 
   New South Wales 0.008 0.724 
Hours spent caring for child as a result of disability (weekly) -0.000 0.866 
   Missing (n=100) -0.023 0.436 
Social support    
   Supported very often - - 
   Supported often 0.082 0.459 
   Supported sometimes 0.120 0.306 
   Supported rarely 0.108 0.354 
   Supported not at all 0.092 0.475 
   Missing (n=3) 0.043 0.764 
Primary caregiver   
   No - - 
   Yes -0.016 0.690 
   Missing (n=1) -0.125 0.742 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.005 0.798 
   Missing (n=7) -0.059 0.480 
Equivalised annual household income 1 0.006 0.091 
   Missing (n=140) 0.023 0.480 
Behavioural problems -0.014  <0.001*** 
   Missing (n=5) -0.069 0.493 
Gender x social support    
   Supported very often - - 
   Supported often -0.089 0.438 
   Supported sometimes -0.159 0.185 
   Supported rarely -0.199 0.097 
   Supported not at all -0.204 0.127 
Constant    0.832  <0.001*** 
R-squared 0.164 
n=604, 30 participants did not complete the EQ-5D-5L  
1Equivalised annual household income scaled by a factor of 10,000 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Table D.4 HRQoL - results of base case model including gender interacted with behavioural problems 

Variable All caregivers (n=604) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.045 0.548 
   Missing (n=6) 0.551 0.684 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  -0.000 0.996 
   Certificate any level (including trade)  -0.054 0.066 
   Diploma/graduate certificate  -0.007 0.820 
   Undergraduate degree  -0.005 0.861 
   Postgraduate degree  0.014 0.687 
   Missing (n=3) -0.112 0.573 
In paid work   
   No - - 
   Yes 0.025 0.163 
   Missing (n=2) 0.297 0.283 
State of residence   
   Queensland - - 
   Victoria -0.009 0.710 
   New South Wales 0.006 0.808 
Hours spent caring for child as a result of disability (weekly) -0.000 0.915 
   Missing (n=100) -0.027 0.367 
Social support    
   Supported very often - - 
   Supported often -0.007 0.807 
   Supported sometimes -0.031 0.257 
   Supported rarely -0.078 0.007** 
   Supported not at all -0.094 0.008** 
   Missing (n=3) 0.050 0.727 
Primary caregiver   
   No - - 
   Yes -0.008 0.846 
   Missing (n=1) -0.871 0.530 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.004 0.826 
   Missing (n=7) -0.089 0.277 
Equivalised annual household income 1 0.005 0.103 
   Missing (n=140) 0.026 0.301 
Behavioural problems -0.001 0.274 
   Missing (n=5) -0.075 0.457 
Gender (female) x behavioural problems  -0.000 0.911 
Constant    0.956  <0.001*** 
R-squared 0.157 
Abbreviations: HRQoL; health-related quality of life 
n=604, 30 participants did not complete the EQ-5D-5L  
1Equivalised annual household income scaled by a factor of 10,000 
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
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Appendix E Base case model: post-estimation tests  

 

1. Plots of continuous regressors against the dependent variable were conducted to 

visually inspect for outliers.   
 

Figure E.1 Scatter plot of time spent caring and EQ-5D-5L score 

 

 Figure E.2 Scatter plot of time spent caring and behavioural problems 
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2. Potential correlation between independent variables was tested by examining a correlation matrix of the exposure variable and all other independent 

variables. In addition the variance inflation factor (using the stata command ‘vif’) was also calculated to assess for multicollinearity issues. 
Table E.1 Correlation matrix HRQoL base case model 

  EQ-5D-5L Gender Education 
In paid 
work 

State of 
residence 

Hours 
caring 

Hours 
caring 
(missing) 

Social 
support 

Primary 
caregiver 

Financial 
hardship 

Equivalised 
household 
income  

Equivalised 
household 
income 
(missing) 

Behavioural 
problems 

Behavioural 
problems 
(missing) 

EQ-5D-5L 1    
Gender -0.044 1    
Education -0.0257 0.2843 1    
In paid work 0.0033 0.3509 0.8223 1    
State  0.0152 -0.0122 0.0668 0.0566 1    
Hours caring -0.0283 -0.0878 -0.1513 -0.1423 -0.1316 1    
Hours caring 
(missing) -0.0889 0.1201 0.2526 0.2344 0.2072 -0.6033 1    
Social Support 0.0207 0.3184 0.6163 0.5600 0.0647 -0.1567 0.2296 1    
Primary 
caregiver -0.021 0.7052 0.5742 0.6098 0.0070 -0.0861 0.1435 0.4586 1    
Financial 
hardship -0.0559 0.2863 0.4752 0.5934 0.0888 -0.1335 0.2204 0.3738 0.4154 1    
Equivalised 
household 
income 0.1737 -0.0723 -0.1117 -0.0997 -0.0236 -0.0526 -0.1464 0.0834 -0.0716 -0.1558 1    
Equivalised 
household 
income 
(missing) -0.0269 0.1051 0.1935 0.1778 0.1513 -0.1342 0.2700 0.2562 0.1297 0.2881 -0.5497 1   
Behavioural 
problems -0.2884 -0.0956 -0.0858 -0.1221 -0.0490 0.0698 0.0709 -0.1757 -0.1385 -0.0781 -0.1809 -0.0463 1  
Behavioural 
problems 
(missing) -0.0103 0.3614 0.4948 0.5261 0.0525 -0.0678 0.1217 0.556 0.5188 0.3518 -0.1029 0.1914 -0.2672 1 
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Table E.2 Variance inflation factors in HRQoL base case model 
Variable VIF 1/VIF 
Gender Male - - 
  Female 1.50 0.668 
  Missing 1.45 0.692 

Education 
No further qualifications since 
school  - - 

  Other non-school qualifications  2.23 0.448 

  
Certificate any level (including 
trade)  2.39 0.419 

  Diploma/graduate certificate  2.76 0.363 
  Undergraduate degree  2.57 0.389 
  Postgraduate degree  1.44 0.697 
  Missing 3.11 0.321 
Paid work No     
  Yes 1.25 0.803 
  Missing 4.04 0.248 
State of residence QLD   
  VIC 2.05 0.487 
  NSW 2.12 0.471 
Hours spent caring for child as a result of disability (weekly) 1.80 0.557 
  Missing 1.98 0.504 
Social support  Supported very often   
  Supported often 2.27 0.440 
  Supported sometimes 2.52 0.397 
  Supported rarely 2.14 0.466 
  Supported not at all 1.70 0.587 
  Missing 1.62 0.619 
Primary caregiver No   
  Yes 1.39 0.718 
  Missing 3.37 0.297 
Could not pay bills, rent or mortgage on 
time in the past month No   
  Yes 1.17 0.856 
  Missing 1.23 0.815 
Equivalised annual household income 1.76 0.568 
  Missing 1.65 0.606 
Behavioural problems 1.33 0.751 
  Missing 1.34 0.749 
    
  Mean VIF 2.01   
 

3. The Breusch-Pagan test (Stata command ‘hettest’) was conducted to test for 

homoscedasticity. Errors were found to be heteroskedastic so therefore the 

Huber-White-sandwich estimator of the variance was specified (using the Stata 

command ‘vce robust’). 

 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         Ho: Constant variance 

         chi2(1)      =    74.80 
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         Prob > chi2  =   0.0000 

 

4. A kernel density plot was produced to assess the normality of the residuals. The 

kernel density plot indicated that the residuals may not be normally distributed. 

Therefore the Shapiro Wilk test was also conducted to test whether the errors 

follow a normal distribution. The results of the Shapiro Wilk test indicated that 

the residuals were non-normal. While normality of the residuals is usually 

considered a critical assumption of least squares linear regression, in samples 

that are sufficiently large the normality assumption has been shown to be 

unimportant and least squares regression has been shown to perform well 

(Lumley et al., 2002). 
 

Figure E.3 Kernel density plot HRQoL base case analysis 

 
Shapiro Wilk W test for normal data 

Obs       W           V         z       Prob>z 

604    0.89949     40.099     8.948    <0.001  
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5. The link test was conducted in stata using the command ‘linktest’ with the 

requirement that _hatsq should not be significant, i.e. that the prediction squared 

has no explanatory power. 
Table E.3 Link test HRQoL base case model 

Source SS df MS       
Model 4.069 2 2.034 
Residual 21.539 601 0.036 
Total 25.608 603 0.0425 
Number of obs    604 
F(2, 140)        56.76 
Prob > F         0 
R-squared 0.159 
Adj R-squared 0.156 
Root MSE 0.189 
EQ5D5LScore Coef. Std. Err. t P>t 95% Confidence Interval 
_hat 3.026 1.433 2.11 0.035 0.211,5.841 
_hatsq -1.272 0.898 -1.42 0.157 -3.036,0.492 
_cons -0.798 0.569 -1.40 0.161 -1.915,0.318 
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Appendix F Results of extended specification 3: instrumental variable 

analyses 

Bullying behaviour 
Table F.1 Results of instrumental variable analysis, bullying behaviour as the instrument 

Variable All caregivers (n=599) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.044 0.211 
   Missing (n=3) -0.107 0.375 
Education   
   No further qualifications since school  - - 
   Other non-school qualifications  0.007 0.887 
   Certificate any level (including trade)  -0.075 0.017* 
   Diploma/graduate certificate  -0.010 0.759 
   Undergraduate degree  -0.004 0.911 
   Postgraduate degree  0.027 0.493 
   Missing (n=1) 0.144 0.480 
In paid work   
   No - - 
   Yes 0.035 0.088 
State of residence   
   Queensland - - 
   Victoria -0.017 0.500 
   New South Wales 0.007 0.772 
Hours spent caring for child as a result of disability (weekly) -0.000 0.649 
   Missing (n=96) -0.054 0.171 
Social support    
   Supported very often - - 
   Supported often -0.021 0.498 
   Supported sometimes -0.059 0.122 
   Supported rarely -0.113 0.006** 
   Supported not at all -0.142 0.007** 
   Missing (n=2) 0.042 0.773 
Primary caregiver   
   No - - 
   Yes -0.008 0.857 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes -0.029 0.398 
   Missing (n=6) -0.100 0.232 
Equivalised annual household income + 0.009 0.041 
   Missing (n=118) 0.048 0.110 
Behavioural problems (bullying as instrument)^ -0.010 0.616 
Constant    0.840  <0.001*** 
R-squared 0.055 
n=599, 30 participants did not complete the EQ-5D-5L. A further five did not complete the bullying question  
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
+Equivalised annual household income scaled by a factor of 10,000 
^Behavioural problems scaled by a factor of 10 
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Post-estimation tests 

Test 1: Test association between the potential endogenous variable and the instrument 

(bullying behaviour) 

Table F.2 Results of association between bullying behaviour and behavioural problems 

Variable All caregivers (n=620) 
Coefficient P-Value 

Bullying behaviour  -13.749  <0.001*** 
Constant    84.488  <0.001*** 
R-squared 0.040 
 

Test 2: Test for association between the instrument and the error term not conducted as 

the model was not overidentified 

Test 3: Wu-Hausman test of endogeneity of behavioural problems 

Wu-Hausman F(1,573) = 1.393  (p = 0.238)  
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Bully-victim 
Table F.3 Results of instrumental variable analysis, bully-victim as the instrument 

Variable All caregivers (n=599) 
Coefficient P-Value 

Gender    
   Male - - 
   Female -0.059 0.079 
   Missing (n=3) -0.121 0.294 
Education   
No further qualifications since school  - - 
   Other non-school qualifications  -0.015 0.742 
   Certificate any level (including trade)  -0.061 0.041* 
   Diploma/graduate certificate  -0.016 0.595 
   Undergraduate degree  -0.016 0.599 
   Postgraduate degree  0.001 0.977 
   Missing (n=1) 0.178 0.362 
In paid work   
   No - - 
   Yes 0.020 0.305 
State of residence   
   Queensland - - 
   Victoria -0.003 0.907 
   New South Wales 0.004 0.865 
Hours spent caring for child as a result of disability (weekly) 0.000 0.802 
   Missing (n=96) -0.015 0.670 
Social support    
   Supported very often - - 
   Supported often -0.002 0.933 
   Supported sometimes -0.018 0.589 
   Supported rarely -0.069 0.063 
   Supported not at all -0.087 0.067 
   Missing (n=3) 0.049 0.727 
Primary caregiver   
   No - - 
   Yes -0.008 0.893 
Could not pay bills, rent or mortgage on time in the past month  
   No - - 
   Yes 0.008 0.643 
   Missing (n=6) -0.082 0.282 
Equivalised annual household income +  0.237 
   Missing (n=118)  0.668 
Behavioural problems (bully-victim as instrument)^ -0.021 0.218 
Constant    1.007  <0.001*** 
R-squared 0.144 
n=599, 30 participants did not complete the EQ-5D-5L. 6 participants did not complete the bully-victim question  
***,**,* = Significant at the <0.001, 0.01 and 0.05 levels respectively 
+Equivalised annual household income scaled by a factor of 10,000 
^Behavioural problems scaled by a factor of 10 
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Post-estimation tests 
 
Test 1: Test association between the potential endogenous variable and the instrument 
(bully-victim) 
 
Table F.4 Results of association between bullying behaviour and behavioural problems 

Variable All caregivers (n=620) 
Coefficient P-Value 

Bully victim -18.436  <0.001*** 
Constant    94.578  <0.001*** 
R-squared 0.051 
 
Test 2: Test for association between the instrument and the error term not conducted as 
the model was not overidentified 
 
Test 3: Wu-Hausman test of endogeneity of behavioural problems 
Wu-Hausman F(1,575) = 0.219  (p = 0.640) 
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Appendix G NGene code for DCE experimental design 
design 
;alts = PlanA, PlanB 
;rows = 128 
;eff = (mnl,d) 
;model: 
U(PlanA) = b1[(n,-0.1,0)] * Att1[0,3,6,9] + b2[(n,-0.1,0)] * 
Att2[0,3,6,9] + b3[(n,-0.1,0)] * Att3[0,3,6,9] + b4[(n,-0.1,0)] * 
Att4[0,3,6,9] + b5[(n,0.1,0)] * Att5[0]/  
U(PlanB) = b1 * Att1b[0] + b2 * Att2b[0] + b3 * Att3b[0] + b4 * 
Att4b[0] +  b5 * Att5b[6,16,26,36]  
$ 

Appendix H DCE correlation matrix 

Correlation matrix 

. correlate compensation_total_plus50 alternative1_att1 alternative1_att2 
alternative1_att3 alternative1_att4 if choice==1 

(obs=3044) 

 

             | compe~50 altern~1 altern~2 altern~3 altern~4 

-------------+--------------------------------------------- 

compensat~50 |   1.0000 

alternativ~1 |  -0.4427   1.0000 

alternativ~2 |  -0.4665   0.4848   1.0000 

alternativ~3 |  -0.4346   0.4894   0.5091   1.0000 

alternativ~4 |  -0.4630   0.4848   0.4689   0.5186   1.0000  
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Appendix I Health service costs by service type 
Table I.1 Health service costs borne by government relating to children with ID in the previous month, 
by service type 
  Queensland/Victoria NSW 
 Service Cost to 

government at 
baseline ($) 
(n=297) 

Cost to 
government 
at 3 months 
post ($) 
(n=259) 

Cost to 
government 
at 15 
months post 
($)  (n=197) 

Cost to 
government 
at baseline 
($) 
(n=206) 

Cost to 
government 
at 3 months 
post ($) 
(n=215) 

1 Applied behaviour 
analysis  

6.17 6.61 9.24 10.99 8.14 

2 Chiropractor 4.19 4.50 4.17 10.67 8.62 
3 Counsellor 2.04 2.44 1.05 2.61 2.88 
4 GP 41.42 37.69 39.21 42.18 39.46 
5 Homeopath 0.00 0 0 0.00 0.00 
6 Naturopath 0.00 0 0 0.00 0.00 
7 Nurse 2.73 1.41 0.95 1.78 1.41 
8 Nutritionist/dietician 7.13 4.91 5.24 4.76 4.06 
9 Occupational 

therapist 
74.17 79.57 83.34 90.05 74.80 

10 Paediatrician 64.84 59.19 65.56 74.96 58.50 
11 Physiotherapist 21.66 23.54 21.83 27.05 18.09 
12 Psychiatrist 17.81 12.07 8.54 22.19 12.87 
13 Psychologist 36.69 27.99 37.88 23.05 16.37 
14 Religious 

representative 
0 0 0 0.00 0.00 

15 School counsellor 1.80 1.51 1.55 2.96 4.46 
16 Social worker 4.96 2.87 2.10 3.47 4.61 
17 Speech pathologist 107.79 100.50 104.42 107.12 115.33 
18 Telephone counsellor 0.83 0.90 0.21 0.60 1.22 
19 Other      
20 Dentist 42.29 51.57 49.84 64.41 55.54 
21 Emergency 

department 
62.79 91.28 84.52 126.08 78.99 

22 Hospital service (day 
visit) 

65.29 82.91 87.85 78.57 44.72 

23 Other alternative 
therapy 

0   0  

24 Other medical 
specialty 

0   0  

24 Total cost 564.61 591.47 607.49 693.48 550.06 
Abbreviations: ID; intellectual disability, GP; general practitioner, NSW; New South Wales 
 
Table I.2 Health service costs borne by individuals/families relating to children with ID in the previous 
month, by service type 
  Queensland/Victoria NSW 
 Service Cost to 

individual at 
baseline ($) 
(n=297) 

Cost to 
individual at 
3 months 
post ($) 
(n=259) 

Cost to 
individual at 
15 months 
post ($) 
(n=197) 

Cost to 
individual at 
baseline ($) 
(n=206) 

Cost to 
individual at 
3 months 
post ($) 
(n=215) 

5 Homeopath 0.97 0.96 1.05 0.00 0.83 
6 Naturopath 1.25 0.96 0.63 0.60 2.75 
24 Total cost 2.22 1.91 1.68 0.60 3.58 
Abbreviations: ID; intellectual disability, NSW; New South Wales 
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Table I.3 Health service costs borne by society relating to children with ID in the previous month, by 
service type 
  Queensland/Victoria NSW 
 Service Cost to 

society at 
baseline ($) 
(n=297) 

Cost to 
society at 3 
months post 
($) 
(n=259) 

Cost to 
society at 15 
months post 
($) (n=197) 

Cost to 
society at 
baseline ($) 
(n=206) 

Cost to 
society at 3 
months post 
($) 
(n=215) 

14 Religious 
representative 

2.09 1.22 1.44 0.69 0.81 

24 Total cost 2.09 1.22 1.44 0.69 0.81 
Abbreviations: ID; intellectual disability, NSW; New South Wales 
 
Table I.4 Total health service costs relating to children with ID in the previous month, by service type 
  Queensland/Victoria NSW 
 Service Total cost at 

baseline ($) 
(n=297) 

Total cost at 
3 months 
post ($) 
(n=259) 

Total cost at 
15 months 
post ($) 
(n=197) 

Total at 
baseline 
($) 
(n=206) 

Total cost at 3 
months post 
($) 
(n=215) 

1 Applied behaviour 
analysis  

6.17 6.61 9.24 10.99 8.14 

2 Chiropractor 4.19 4.50 4.17 10.67 8.62 
3 Counsellor 2.04 2.44 1.05 2.61 2.88 
4 GP 41.42 37.69 39.21 42.18 39.46 
5 Homeopath 0.97 0.96 1.05 0.00 0.83 
6 Naturopath 1.25 0.96 0.63 0.60 2.75 
7 Nurse 2.73 1.41 0.95 1.78 1.41 
8 Nutritionist/dietician 7.13 4.91 5.24 4.76 4.06 
9 Occupational therapist 74.17 79.57 83.34 90.05 74.80 
10 Paediatrician 64.84 59.19 65.56 74.96 58.50 
11 Physiotherapist 21.66 23.54 21.83 27.05 18.09 
12 Psychiatrist 17.81 12.07 8.54 22.19 12.87 
13 Psychologist 36.69 27.99 37.88 23.05 16.37 
14 Religious representative 2.09 1.22 1.44 0.00 0.81 
15 School counsellor 1.80 1.51 1.55 2.96 4.46 
16 Social worker 4.96 2.87 2.10 3.47 4.61 
17 Speech pathologist 107.79 100.50 104.42 107.12 115.33 
18 Telephone counsellor 0.83 0.90 0.21 0.60 1.22 
19 Other      
20 Dentist 42.29 51.57 49.84 64.41 55.54 
21 Emergency department 62.79 91.28 84.52 126.08 78.99 
22 Hospital service (day 

visit) 
65.29 82.91 87.85 78.57 44.72 

23 Other alternative 
therapy 

0   0  

24 Other medical specialty 0   0  
24 Total cost 568.63 594.60 610.61 693.48 554.45 
Abbreviations: ID; intellectual disability, GP; general practitioner, NSW; New South Wales 
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Table I.5 Health service costs borne by government relating to caregivers of a child with ID in the 
previous month, by service type 
  Queensland/Victoria NSW 
 Service Cost to 

government 
at baseline ($) 
(n=293) 

Cost to 
government 
at 3 months 
post ($) 
(n=261) 

Cost to 
government 
at 15 months 
post ($) 
(n=209) 

Cost to 
government 
at baseline 
($) 
(n=221) 

Cost to 
government 
at 3 months 
post ($) 
(n=220) 

1 Counsellor  0 0 0 0.00 0.00 
2 GP 17.01 42.09 49.10 40.82 45.13 
3 Family planning 0.38 0.21 0.53 1.51 2.02 
4 Psychologist 14.33 21.61 23.74 28.97 22.36 
5 Psychiatrist 10.67 15.67 21.87 13.06 10.39 
6 Respite care 162.22 280.52 429.57 259.61 230.23 
7 Social worker 1.93 4.22 3.23 4.98 6.07 
8 Support groups 5.52 9.96 14.79 10.24 7.54 
9 Marriage counsellor 0 0 0 0.00 0.00 
10 Welfare advice 1.15 2.66 3.05 1.53 3.49 
24 Total visits 213.20 376.94 545.88 360.72 327.23 
Abbreviations: ID; intellectual disability, GP; general practitioner, NSW; New South Wales 
 
Table I.6 Health service costs borne by individuals/families relating to caregivers of a child with ID in 
the previous month, by service type 
  Queensland/Victoria NSW 
 Service Cost to 

individual at 
baseline ($) 
(n=293) 

Cost to 
individual at 3 
months post 
($) 
(n=261) 

Cost to 
individual at 
15 months 
post ($) 
(n=209) 

Cost to 
individual 
at baseline 
($) 
(n=221) 

Cost to 
individual 
at 3 months 
post ($) 
(n=220) 

5 Counsellor 2.54 5.17 7.11 6.54 6.44 
6 Marriage counsellor 1.13 1.16 1.25 0.56 0.56 
24 Total cost 3.66 6.33 8.36 7.10 7.01 
Abbreviations: ID; intellectual disability, NSW; New South Wales 
 
Table I.7 Health service costs borne by society relating to caregivers of a child with ID in the previous 
month, by service type 
  Queensland/Victoria NSW 
 Service Cost to 

society at 
baseline ($) 
(n=293) 

Cost to 
society at 3 
months ($) 
post 
(n=261) 

Cost to 
society at 15 
months post 
($) (n=209) 

Cost to 
society at 
baseline ($) 
(n=221) 

Cost to 
society at 3 
months 
post ($) 
(n=220) 

14 Support groups 5.52 9.96 14.79 10.24 7.54 
14 Welfare advice 1.15 2.66 3.05 1.53 3.49 
24 Total cost 6.67 12.62 17.84 11.77 11.03 
Abbreviations: ID; intellectual disability, NSW; New South Wales 
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Table I.8 Total health service costs relating to caregivers of a child with ID in the previous month, by 
service type 
  Queensland/Victoria NSW 
 Service Total cost at 

baseline ($) 
(n=293) 

Total at 3 
months post 
($) 
(n=261) 

Total cost at 
15 months 
post ($) 
(n=209) 

Total cost to 
government 
at baseline 
($) 
(n=221) 

Total cost to 
government 
at 3 months 
post ($) 
(n=220) 

1 Counsellor  2.54 5.17 7.11 6.54 6.44 
2 GP 17.01 42.09 49.10 40.82 45.13 
3 Family planning 0.38 0.21 0.53 1.51 2.02 
4 Psychologist 14.33 21.61 23.74 28.97 22.36 
5 Psychiatrist 10.67 15.67 21.87 13.06 10.39 
6 Respite care 162.22 280.52 429.57 259.61 230.23 
7 Social worker 1.93 4.22 3.23 4.98 6.07 
8 Support groups 11.03 19.92 29.59 20.48 15.08 
9 Marriage counsellor 1.13 1.16 1.25 0.56 0.56 
10 Welfare advice 2.30 5.32 6.10 3.05 6.99 
24 Total visits 223.53 395.89 572.09 379.58 345.27 
Abbreviations: ID; intellectual disability, GP; general practitioner, NSW; New South Wales 
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Appendix J Questionnaire administered to participants in the 900 survey 
Participants received additional questions other than those presented here. These related to a second caregiver, 
the time-use diary and other standardised instruments (the Developmental Behaviour Checklist (DBC), Child 
Adjustment and Parent Efficacy Scale (CAPES), Parenting Practices and Family Functioning (PAFAS) and the EQ5D5L).   
 
Introduction 
The following survey asks questions about your child with a disability and your family. The survey has a number of 
different sections, which cover: basic information about your child and family     participation in the wider 
community satisfaction with different life areas time and financial aspects of your life specific questionnaires about 
your child’s behaviours and your parenting style. Please take your time to complete all of the questions. We value 
your answers to every question so that we can build the most accurate picture of what it is like to care for a child 
with a disability. When you registered for this project you gave the name of one child about whom you will be 
talking to your Stepping Stones Triple P provider and answering questions. Please answer all questions thinking 
about this child. You will be asked to do this every time you fill out this survey. As a reminder, we asked you to give 
the name of your child aged between 2-10 years with an intellectual impairment, intellectual disability or 
developmental delay. We asked you to give the name of just one child, even if you have more than one child with a 
disability aged less than 10 years. We asked you to think about the main child you intend to discuss in sessions with 
your Stepping Stones Triple P provider. 
 
Preliminary questions  
Please answer the following preliminary questions about your involvement with the Stepping Stones Triple P 
Project. 
 
Q1_date What is today’s date?   Please use format dd/mm/yyyy 
 
Q2_rel It is important that we know who is completing this survey. What is your relationship to this child? 

o Mother (biological or adoptive) 
o Stepmother 
o Foster mother 
o Father (biological or adoptive) 
o Stepfather 
o Foster father 
o Grandmother 
o Grandfather 
o Other (please describe) ____________________ 

 
Q3_care Are you the main caregiver for this child? 

o Yes 
o No 

 
Q4_care2 Is there another caregiver who plays an important role in raising this child? A second caregiver can refer 
to any person living in your household who has significant responsibility for caring for your child. 

o Yes 
o No 

 
If answer to Q4_care2 is selected as yes 
Q5_rel2 This other caregiver will be referred to as caregiver 2. What is caregiver 2’s relationship to the child? 

o Mother (biological or adoptive) 
o Stepmother 
o Foster mother 
o Father (biological or adoptive) 
o Stepfather 
o Foster father 
o Grandmother 
o Grandfather 
o Other (please describe) ____________________ 
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Q6_mysay Did you participate in the My Say survey?   This was an earlier survey about parenting a child with a 
disability conducted as part of the Stepping Stones Triple P Project. 

o Yes 
o No 
o Not sure 

 
Q7_heard How did you hear about the Stepping Stones Triple P Project? (Tick all that apply) 
Contacted by the research team 
From my existing service provider 

o Stepping Stones poster 
o Stepping Stones brochure 
o Stepping Stones 'Just Like Any Other Child' website 
o From the My Say survey 
o Other (please describe) ____________________ 
o From a new service provider 

 
Q8_provid Have you already discussed completing a Stepping Stones Triple P program with a case manager or 
service provider? 

o Yes 
o No 

 
Q9_yesprov Please provide name, agency, address, postcode, and contact telephone number of your case manager 
or service provider. 
 
Section 1: Your Child 
This section asks for information about your child. It covers background information and questions on your child’s 
participation in different activities. These questions help to build a picture of who your child is and how they engage 
with the community. There are also two questionnaires about your childs emotions and behaviours. The answers to 
these questionnaires can be used to show whether any changes occur for your child while you are participating in 
the Stepping Stones Triple P Project. 
 
Q10_gendc What is your child’s gender? 

o Male 
o Female 

 
Q11_agec What is your child’s date of birth?   Please use format dd/mm/yyyy 
 
Q12_cldage What is your child’s age now? 

o 2 
o 3 
o 4 
o 5 
o 6 
o 7 
o 8 
o 9 
o 10 

 
Q13_dis Does your child have an intellectual impairment / intellectual disability or developmental delay? 

o Yes 
o No 

 
Q14_distyp What is the type of your child’s disability? (Tick all that apply) 

o Acquired brain injury 
o Asperger's syndrome 
o Autism 
o Autism Spectrum Disorder 
o PDD-NOS (Pervasive Developmental Disorder-Not Otherwise Specified) 
o Blind/Vision Impairment 
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o Cerebral Palsy 
o Childhood Disintegrative Disorder 
o Deaf/Hearing Impairment 
o Down syndrome 
o Epilepsy 
o Foetal Alcohol Spectrum Disorder 
o Fragile X syndrome 
o Intellectual impairment / intellectual disability or developmental delay 
o Language delay or language disorder 
o Motor Neurone Disease 
o Multiple Sclerosis 
o Muscular Dystrophy 
o Para/quadri(tetra)/hemiplegia 
o Prader-Willi syndrome 
o Rett Syndrome 
o Spina Bifida 
o Tuberous Sclerosis 
o Velo Cardio Facial Syndrome (22q11.2 deletion syndrome) 
o Williams Syndrome 
o Other chromosome or genetic disorder (please describe e.g. Cornelia de Lange Syndrome) 

________________ 
o Other neurological disability (please describe) ____________________ 
o Other physical disability (please describe) ____________________ 
o None of the above/unknown 

 
Q15_diag   Who made this diagnosis? (Tick all that apply) 

o Paediatrician 
o Psychiatrist 
o Psychologist 
o Speech Pathologist 
o Occupational Therapist 
o Other (please specify) ____________________ 
o Neurologist 

 
Q16_cheal Does your child have any other health problems? 

o Yes (please provide details) ____________________ 
o No 

 
Q17_meds Does your child take any medication? 

o Yes (please list) ____________________ 
o No 

 
Q18_hospit   Has your child been admitted overnight to a hospital in the past month? Please record the reason for 
the stay, the ward specialty and the number of nights spent in the hospital for that stay.     If this question doesn’t 
apply to you, please move on to the next question. 

 Reason for stay Ward specialty (e.g. 
Paediatrics) 

No. of nights in hospital in 
the  months 

Admission 1.    

Admission 2.    

Admission 3.    

Admission 4.    

 
Q19_prof   In the past month, have you accessed professional services, alternative services, or supports for your 
child? If yes, please estimate the number of visits made to each professional in the table below, thinking about the 
past month only. IF you have not accessed a named service or support, please select ‘0’.    If no, please move on to 
the next question.      



 
 

299 
 
 

 0 1-2 3-4 5-6 7-8 9+ 

Applied behaviour 
analysis therapist (ABA)             

Chiropractor             

Counsellor             

Dentist             

Emergency department             

Family doctor/GP             

Homeopath             

Hospital services (did not 
stay overnight)             

Naturopath             

Nurse (e.g. 
child/community health)             

Nutritionist/dietician             

Occupational therapist             

Paediatrician             

Physiotherapist             

Psychiatrist             

Psychologist             

Religious representative             

School counsellor             

Social worker             

Speech pathologist             

Telephone counsellor             

Other alternative / 
complementary therapy 
e.g. music therapy, art 
therapy, acupuncture 

(please describe) 

            

Other medical specialist 
e.g. dermatologist, 
immunologist, pain 
specialist (please 

describe) 

            

Other (please describe)             

 
Q20_activ What are your child’s daytime activities NOW? (Tick all that apply) 

o Early intervention program 
o 3 year old Kindergarten 
o 4 year old Kindergarten / pre-prep / preschool 
o Child care centre 
o Playgroup 
o In a mainstream school class with aide 
o In a mainstream school class without aide 
o Special program in a mainstream school 
o In a special school 
o Home schooled 
o No formal program 
o Other (please describe) ____________________ 

 
Q21_forwsc How often does your child appear to look forward to this activity / these activities? 

o Most days 
o At least once a week 
o At least one a month 
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o Rarely or not at all 
 
Q22_absent In the past month, how many days has your child been absent from this activity / these activities?  
Include suspensions/exclusions, or illness. If school holidays have been over the past month, don’t include school 
holidays. 

o 0 
o 1 
o 2 
o 3 
o 4 
o 5 
o 6 
o 7 
o 8 
o 9 
o 10 
o 11 
o 12 
o 13 
o 14 
o 15 
o 16 
o 17 
o 18 
o 19 
o 20 
o 21 
o 22 
o 23 
o 24 
o 25 
o 26 
o 27 
o 28 
o 29 
o 30 
o 31 

 
Q23_bully In the past month, has your child been bullied at their main daytime activity / these activities?   
Please consider travel to and from this activity/these activities when answering this question. 

o Yes 
o No 

 
Q24_behpor In the past month, has the organiser of your child’s main daytime activity / activities contacted you (or 
your partner) because your child has behaved poorly at this activity? 

o Yes 
o No 

 
Q25_friend In the past month, how often would you say your child has had a problem with other children not 
wanting to be his/her friend? 

o Never 
o Almost never 
o Sometimes 
o Often 
o Almost always 
o Not sure 

 
Q26_outing In the past month, has your child done any of these things with you or another family member?  
Include all adult family members not living with the child. Don’t include friends, carers and teachers. 



 
 

301 
 
 

 Yes No 

Gone to a playground, park or 
swimming pool     

Gone to a community or school event     

Attended a religious service, church, 
temple, synagogue or mosque     

Gone to the shops     

Gone to a movie     

Visited friends/family     

 
Q27_part In the past month, has your child regularly participated in any of the following activities (outside 
school/care hours, even if organised by the school/kindergarten)? 

 Yes No 

Community group or club (e.g. 
Scouts, Guides or cultural group)     

Team sport (e.g. football, cricket or 
netball)     

Art, music, performance lessons (e.g. 
piano, dance, choir or drama)     

Religious services or classes     

 
Section 2: You and your household      
The next section covers 2 different areas:      Background information about yourself, your household and your 
community     Background information about a second caregiver, if applicable.  Just like the questions about your 
child, these questions help to build a picture of who you are, how you engage with the community, and whether 
your life has been influenced by caring for a child with a disability.         
 
Section 2A – Questions about you and your household 
 
Q30_age What is your date of birth?   Please use format dd/mm/yy 
 
Q31_anc   What is your ancestry?       Provide up to two ancestries only.       Examples of ‘Other (please specify)’ are: 
Hmong, Dutch, Kurdish, Australian South Sea Islander 

o English 
o Irish 
o Italian 
o German 
o Chinese 
o Scottish 
o Australian 
o Greek 
o Vietnamese 
o Lebanese 
o Maori 
o Other (please specify) ____________________ 

 
Q32_atsi Are you of Aboriginal or Torres Strait Islander origin? 

o No 
o Yes, Aboriginal 
o Yes, Torres Strait Islander 
o Yes, both 
 

Q33_coun What is your country of birth? 
o Argentina 
o Australia 
o Austria 
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o Bosnia and Herzegovina 
o Burma (Myanmar) 
o Cambodia 
o Canada 
o Caribbean 
o Chile 
o China 
o Croatia 
o Cyprus 
o Czech Republic 
o Denmark 
o Egypt 
o Estonia 
o Fiji 
o Finland 
o Former Yugoslav Republic of Macedonia (FYROM) 
o France 
o Germany 
o Greece 
o Hong Kong 
o Hungary 
o India 
o Indonesia 
o Iran 
o Iraq 
o Ireland 
o Israel 
o Italy 
o Japan 
o Kenya 
o Korea, Republic of (South) 
o Laos 
o Latvia 
o Lebanon 
o Lithuania 
o Malaysia 
o Malta 
o Mauritius 
o Montenegro 
o Netherlands 
o New Zealand 
o Pakistan 
o Papua New Guinea 
o Philippines 
o Poland 
o Portugal 
o Romania 
o Russian Federation 
o Samoa 
o Serbia 
o Singapore 
o South Africa 
o Southern and Eastern Europe 
o Spain 
o Sri Lanka 
o Switzerland 
o Syria 
o Thailand 
o Turkey 
o Ukraine 
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o United Kingdom 
o United States of America 
o Uruguay 
o Vietnam 
o Zimbabwe 
o Other ___________________ 

 
Answer If What is your country of birth? Other Is Selected 
Q34_counB Please list the country of birth 
 
Q35_lang Do you speak a language other than English at home? 

o Yes (please list) ____________________ 
o No 

 
Q36_sch What is the highest year of schooling you have completed? 

o Year 12 or equivalent 
o Year 11 or equivalent 
o Year 10 or equivalent 
o Year 9 or equivalent 
o Year 8 or below 
o Never attended school 

 
Q37_qual What is your highest level of qualification? 

o Postgraduate degree 
o Graduate diploma/ Graduate certificate 
o Bachelor degree (with or without honours) 
o Advanced diploma 
o Certificate any level (including trade certificate) 
o Other non-school qualifications 
o Completed no further qualifications since school 

 
Q38_study Are you currently studying or training at a school or educational institute (include external or 
correspondence courses)? 

o Yes, full-time 
o Yes, part-time 
o No 

 
Q39_house Which best describes the household in which your child is presently living? 

o Original family (both biological or adoptive parents present) 
o Step family (two parents, one being a step parent) 
o Sole parent family 
o Other (please describe) ____________________ 

 
Q40_member Please give the following details for each member living in your household (including yourself and 
your child). 
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 Relationship to 
child e.g., 

father, sister, 
grandfather 

Gender Age Does this person have a 
disability? 

Chapter 9:  (Please 
describe) Male Female (in years) Yes No 

You           

Child           

Household 
member 3           

Household 
member 4           

Household 
member 5           

Household 
member 6           

Household 
member 7           

Household 
member 8           

Household 
member 9           

Household 
member 10           

 
Q41_marit What is your current marital status? 

o Married 
o Cohabiting/de-facto 
o Divorced/separated 
o Widow/er 
o Single 
o Other (please describe) ____________________ 

 
Answer If What is your current marital status? Married Is Selected Or What is your current marital status? 
Cohabiting/de-facto Is Selected Or What is your current marital status? Other (please describe) Is Selected 
Q42_happy Which best describes the level of happiness, all things considered, in your relationship with your 
partner? 

o Extremely unhappy 
o Fairly unhappy 
o A little unhappy 
o Happy 
o Very happy 
o Extremely happy 
o Perfectly happy 

 
Q43_suppA How supported do you feel in your parenting role by members within your family? 

o Supported very often 
o Supported often 
o Supported sometimes 
o Supported rarely 
o Not supported at all 

 
Q44_suppB How supported do you feel in your parenting role by those outside your family? 

o Supported very often 
o Supported often 
o Supported sometimes 
o Supported rarely 
o Not supported at all 
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Q45_progA In the past month, have you participated in any program on child development, child behaviour, or 
parenting? 

o Yes 
o No 

 
If answer to Q54_progA is selected as yes 
Q46_progB Please select which program(s). 

 Select 

Triple P - Positive Parenting Program   

Stepping Stones Triple P   

Incredible Years Program   

123 Magic   

Management of Young Children Program (MYCP)   

The STEP program   

Signposts   

Hanen Program   

Other (please list)   

Can't recall program name   

 
Q47_partss In the past month, have you participated in any level of the Stepping Stones Triple P - Positive Parenting 
Program? 

o Yes 
o No 

 
If answer to Q47_partss is selected as yes 
Q48_format How were you involved with the Stepping Stones Triple P - Positive Parenting Program? (Tick all that 
apply) 

o Large group seminar(s) 
o Brief individual sessions (15-30 minutes) 
o Group sessions with other parents 
o Individual sessions of about an hour each time 
o Other (please describe) ____________________ 

 
Q49_month   In the past month, has caregiver 2 sought professional assistance from any of the following?       If yes, 
please estimate the number of visits made to each professional in the table below, thinking about the past month 
only. IF you have not accessed a named service or support, please select ‘0’.    If no, please move on to the next 
question. 
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 0 1-2 3-4 5-6 7-8 9+ 

Counsellor             

Family doctor/ 
GP             

Family 
planning clinic             

Psychologist             

Psychiatrist             

Respite care             

Social worker             

Support groups             

Marriage 
counsellor/ 
guidance 

            

Welfare advice             

Other 
professional/ 

voluntary 
service (please 

describe) 

            

 
Q50_famhis Is there any family history of mental illness (e.g. anxiety, depression, ADHD, schizophrenia)? 

o Yes (please describe) ____________________ 
o No 

 
Q51_pcode So that we can identify where services are most needed, please provide your postcode. 
 
Q52_neigh How strongly do you agree or disagree with these statements about your neighbourhood? 

 Strongly agree Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

It is safe for 
children to play 
outside during 

the day 

          

People around 
here are willing to 

help their 
neighbours 

          

 
Section 3: Costs of Care        
This section asks about your financial situation and time or monetary costs associated with caring for your child with 
a disability. It also asks about employment for you and a second caregiver, if applicable.    We know that caring for a 
child with a disability can be expensive and time consuming, which can be stressful for your family. Some of these 
questions may be sensitive, but they help us to build a picture of what support and resources your family may need.    
All information provided will remain confidential and will be accessed only by the research team.     
 
Section 3A – Questions about you or your household 
 
Q62_work What is your current work status? 

o Employed full-time (35+ hours/week) 
o Employed part-time 
o Employed casually 
o Employed, but on maternity leave 
o Full-time student, not working 
o Unemployed and looking for work 
o Not in paid employment, and not looking for work 
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If answer to Q62_work is selected as unemployed or not in paid employment 
Q63_nowork You have said that you are currently not working or looking for work. What is the main reason for not 
working at the moment? 

o Own illness or disability 
o Caring for children 
o Caring for disabled children 
o Caring for disabled or elderly relatives (not children) 
o Other personal or family responsibilities 
o Could not find full-time work 
o Prefer part-time work 
o Other (please specify) ____________________ 

 
Q64_4wwork Over the past 4 weeks, have you at any time been looking for full-time or part-time work? 

o Yes, full-time work 
o Yes, part-time work 
o No 

 
If answer to Q64_4wwork is selected as employed full-time employed part-time or employed casually or on 
maternity leave 
Q65_wkind In which industry do you work? 

o Mining 
o Manufacturing 
o Electricity, Gas, Water and Waste Services 
o Construction 
o Wholesale Trade 
o Retail Trade 
o Accommodation and Food Services 
o Transport, Postal and Warehousing 
o Information Media and Telecommunications 
o Financial and Insurance Services 
o Rental, Hiring and Real Estate Services 
o Professional, Scientific and Technical Services 
o Administrative and Support Services 
o Public Administration and Safety 
o Education and Training 
o Health Care and Social Assistance 
o Arts and Recreation Services 
o Other Services (please describe) 

 
If answer to Q64_4wwork is selected as employed full-time employed part-time or employed casually or on 
maternity leave 
Q66_job In your main job held last week, what was your occupation? 
 
If answer to Q64_4wwork is selected as employed full-time employed part-time or employed casually or on 
maternity leave 
Q67_hrswk Including any paid or unpaid overtime, how many hours per week do you usually work in all your jobs? 

o 0-4 
o 5-9 
o 10-14 
o 15-19 
o 20-24 
o 25-29 
o 30-34 
o 35-39 
o 40-44 
o 45-49 
o 50-54 
o 55-59 
o 60-64 
o 65-69 
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o 70-74 
o 75-79 
o 80-84 
o 85-89 
o 90+ 

 
If answer to Q67_hrswk is selected as 0-4 or 5-9 or 10-14 or 15-20 or 20-24 or 25-29 or 30-34.  
You have said that currently you usually work fewer than 35 hours per week. What is the main reason for working 
part-time or casual hours rather than full-time hours? 

o Own illness or disability 
o Caring for children 
o Caring for disabled children 
o Caring for disabled or elderly relatives (not children) 
o Other personal or family responsibilities 
o Could not find full-time work 
o Prefer part-time work 
o Other (please specify) 

 
If answer to Q64_4wwork is selected as employed full-time employed part-time or employed casually  
Q69_chleav Thinking of the past month, have you taken paid leave to care for your child? 

o Yes 
o No 

 
If answer to Q69_chleav is selected as yes  
Q70_daypd In the past month, how many days did you spend on paid leave to care for your child? 

o 1 
o 2 
o 3 
o 4 
o 5 
o 6 
o 7 
o 8 
o 9 
o 10 
o 11 
o 12 
o 13 
o 14 
o 15 
o 16 
o 17 
o 18 
o 19 
o 20 
o 21 
o 22 
o 23 
o 24 
o 25 
o 26 
o 27 
o 28 
o 29 
o 30 
o 31 

 
If answer to Q64_4wwork is selected as employed full-time employed part-time or employed casually  
Q71_unpdl Thinking of the past month, have you taken unpaid leave to care for your child? 

o Yes 
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o No 
 
If answer to Q71_unpdl is selected as yes  
Q72_nounpd In the past month, how many days did you spend on unpaid leave to care for your child? 

o 1 
o 2 
o 3 
o 4 
o 5 
o 6 
o 7 
o 8 
o 9 
o 10 
o 11 
o 12 
o 13 
o 14 
o 15 
o 16 
o 17 
o 18 
o 19 
o 20 
o 21 
o 22 
o 23 
o 24 
o 25 
o 26 
o 27 
o 28 
o 29 
o 30 
o 31 

 
Q73_house   Do you (or any other members of this household) own the dwelling in which you live, rent it, or do you 
live there rent free? 

o Own or partly own 
o Rent (or pay board) 
o Live there rent free 
o Other (please describe) ____________________ 

 
Q74_emerg Suppose you only had one week to raise $2000 for an emergency. Which of the following best describes 
how hard it would be for you to get that money? 

o I could easily raise the money 
o I could raise the money, but it would involve some sacrifices (e.g. reduced spending, selling a possession) 
o I would have to do something drastic to raise the money (e.g. selling an important possession) 
o I don't think I could raise the money 

 
Q75_money In the past month, have any of these happened to you/ any members of your household because 
you/any members of your household were short of money? 

 Yes No 

Could not pay gas, electricity or 
telephone bills on time     

Could not pay the mortgage or rent 
payments on time     
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Q76_gvtben In the past 12 months, did you receive any of the following individual/household pensions, benefits 
and allowances? (Tick those that you received) 

o Family tax benefit A 
o Family tax benefit B 
o Child care benefit 
o Parenting Payment (not family tax benefit) 
o Carer Payment 
o Carer Allowance (Child Disability Allowance) 
o Youth Allowance 
o Austudy/Abstudy 
o Newstart Allowance 
o Disability Support Pension (paid by Centrelink) 
o Special Benefit 
o Partner Allowance 
o Age Pension (from Australian Govt) 
o Wife Pension 
o Widow Allowance (including Widow B Pension) 
o Service Pension (paid by DVA) (excl superannuation) 
o Disability Pension (paid by DVA) 
o War Widow’s Pension (paid by DVA) 
o Other individual/household pensions / allowances (specify) 
o None of these 

 
Q77_wkinc   We want to reassure you that all responses provided to us will remain confidential and only 
researchers will have access to information provided by participants.    Before income tax, superannuation or 
anything else is taken out, how much do you usually receive per week from wages or salaries? 

o Prefer not to say 
o Less than $500 per week ($25,999 or less per year) 
o $500 - $900 per week ($26,000 - $51,999 per year) 
o $1,000 - $1,999 per week ($52,000 - $103,999 per year) 
o $2,000 - $2,499 per week ($104,000 - $129,999 per year) 
o $2,500 or more per week ($130,000 or more per year) 
o Don't know 

 
Q78_yrinc Before income tax is taken out, what is the present yearly income of everyone in this household 
combined?   Include pensions and allowances; before tax, superannuation or other deductions. 

o No income 
o $1-$19,999 
o $20,000-$49,999 
o $50,000 - $79,999 
o $80,000 - $109,999 
o $110,000 - $139,999 
o $140,000-$199,999 
o $200,000 or more 
o Prefer not to say 
o Don’t Know 

 
Q79_timact   Thinking about a typical week, how much time would you spend on each of the following 
activities?     Please put the number of hours per week in the box on the right.IMPORTANT: Please do not count any 
activity twice.       If you do not do an activity, write “0” in the hours box. TOTAL: This cannot exceed 168 hours and 
typically will not be greater than 120. If it is, please re-think your answers.  
______ Paid employment 
______ Travelling to and from a place of paid employment 
______ Household errands, such as shopping, banking, paying bills, and keeping financial records (but do not 
include driving children to school and to other activities) 
______ Housework, such as preparing meals, washing dishes, cleaning house, washing clothes, ironing and sewing. 
______ Outdoor tasks, including home maintenance (repairs, improvements, painting etc.), car maintenance or 
repairs and gardening 
______ Playing with your children, helping them with personal care, teaching, coaching or actively supervising 
them, or getting them to child care, school and other activities 
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______ Looking after other people’s children (aged under 12 years) on a regular, unpaid basis 
______ Volunteer or charity work (for example, canteen work at the local school, unpaid work for a community club 
or organisation) 
______ Click to write Choice 9 
 
Q80_timcar   This question relates to the time you spend caring specifically for your child. People with intellectual 
impairment / disability or developmental delay may need extra care, support and supervision provided by their 
parents, other relatives or friends.       For how many hours do you, Carer 2 (if applicable) and other relatives and 
friends provide this kind of help in a typical week?       Please give estimates of the average numbers of hours per 
week that is due to the intellectual impairment / disability or developmental delay on the following tasks. 

 Your time (hours) Carer 2’s time Time spent by other 

relatives and friends 

Personal care for your child, 
e.g. dressing, toileting, 

meals, providing transport 
   

Supervision / socialising / 
companionship / emotional 

support 
   

Household errands relating 
to your child, such as 

shopping, keeping records 
   

Housework, such as 
preparing meals, washing 

clothes, ironing and sewing 
   

Other (describe):    
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