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ABSTRACT: The Australian Government is seeking to encourage older workers to remain in the labour force longer to overcome future labour shortages and ensure adequate taxation revenue to fund the needs of an ageing population. Longer labour force participation also has benefits to individuals in terms of available income and capacity to save for a better standard of living in retirement. While the Government recognises that not all older workers are able to participate in the labour force there is little information on what health conditions keep people from working, what the costs are to the government or the individual. This paper describes Health&WealthMOD, a new microsimulation model designed to estimate the economic impacts of illness.  
1. OBJECTIVE OF MODEL
The Australian Government is encouraging older workers to remain in the labour force longer to overcome future labour shortages and ensure adequate taxation revenue to fund the needs of an ageing population. In the past, high unemployment rather than labour shortages has meant that policy approaches to providing jobs rather than labour has been the priority for government Accordingly, these employment policies and priorities have been determined independently from health priorities. However, with emerging skills shortages, and ageing workforce, a more holistic approach that considers the interaction of health and labour force priorities is required. It is important that these inter-relationships between health and employment are understood and measured.

In order to estimate the relationship between health and work, we are building Australia’s first microsimulation model, the Health&WealthMOD, of health and disability and their impacts on labour force participation, income, and government revenue and expenditure.

2.  TARGET AUDIENCE

Health&WealthMOD will allow Government and others to determine the costs — both to the individual and to government — of ill health leading to early retirement, the number of individuals who might realistically be able to continue to work in older age and to estimate the potential personal and Government financial gains that would accrue with intervention that might treat or prevent particular conditions. These are currently major divers of economic health policy in Australia.
3.  METHOD AND PLATFORM
3.1 Platform and language
Health&WealthMOD is designed to run in a windows PC environment and uses SAS as the main language for the model and related statistical analysis.

3.2 Method

Base population
The base population of Health&WealthMod is extracted from the Disability, Ageing and Carers Survey 2003 (Australian Bureau of Statistics, 2005). The advantage of this survey is that it provides information on individuals allowing us to model the range of impacts that disability and specific illnesses can have on labour force participation and income and to capture variation in potential earnings and capacity to save. Another major advantage is that it includes institutionalised persons whereas in most other surveys, those most ill and disabled members of the community are excluded and this may lead to underestimation of disability. From this dataset, records on the population aged 45-65 and of the other persons in their family (income unit) are extracted.
The base population includes: demographic variables (eg. age, sex, family type, region and state of residence, ethnic background), socioeconomic variables (level and field of education, income, benefits received), labour force variables (labour force participation, employment restrictions, retirement) and health and disability variables (long-term conditions, health status, type and extent of disability, support and care required).

While the Disability, Ageing and Carers Survey provides an excellent basis for developing a starting point it requires further work to form the base population for the microsimulation model.
Period of retirement
To estimate the cost of early retirement due to ill heath or disability we need to estimate the total individual income, savings, taxation revenue and benefits lost in each year from the time of retirement to traditional retirement age. However, while the Disability, Ageing and Carers Survey groups the age of respondents into 5-year age groups and while it records the time since they have worked, the variable categories stop after two years. Therefore we need to impute estimates of duration of retirement greater than two years from other sources. Fortunately the new 45&Up study (The Sax Institute, 2006), a unique large scale survey of New South Wales residents aged 45 years and over, provides information on both retirement age and duration of retirement. Using variables in common between the Disability, Ageing and Carers Survey and the 45&Up study (such as education and health conditions) we are able to impute the age of retirement in single years and the age at retirement for those who retired more than two years prior to the survey.

Missing or inadequate data
While receipt of disability support pension is separately identified on the Disability, Ageing and Carers Survey, sickness benefits are combined with unemployment benefits. Centrelink data on benefit type, age and sex and disability will be used to separately identify sickness beneficiaries on the base population in the same numbers and age distribution as reported by Centrelink.
.

Benchmarking
Survey data is weighted by the ABS to broad population variables such as age and sex. However, in building a microsimulation model to cost the financial impact of illness, it is important to ensure the correct weighting for any crucial policy-related sub-populations. In this case it is important to ensure that the number and age/sex distribution of sickness and disability support pension beneficiaries is accurate. Therefore the sickness and disability support pension beneficiary status will be reweighted to match administrative data provided by Centrelink.

Figure 1. Health&WealthMOD

Modelling income, government benefits, taxation and wealth accumulation
Linking with STINMOD and a model of wealth

From the model at this point we can estimate the probability of retiring due to ill health, identify those disability, socioeconomic and demographic variables which are most significantly related to early retirement and make comparisons of income at 2003 between those retired due to ill health and other groups, such as those still working or retired for other reasons.

However, by linking with other purpose-built wealth, income, tax and government benefit models we can significantly improve the scope and currency of this type of information in a way that will allow us to markedly improve estimates of the impact of poor health and disability on labour force participation, income and tax and benefits.

Income, tax and benefits

STINMOD is Australia’s leading static microsimulation model (Lambert, Percival, Schofield, & Paul, 1994), which is now maintained and further developed for the Commonwealth by NATSEM and is routinely used by Commonwealth departments for assessing the distributional and revenue implications of tax and cash transfer reforms. The model operates at the ‘micro’ level of families and individuals, and uses ABS income survey unit record files as the base population.

The model simulates the impact of major federal government cash transfers, income tax and the Medicare levy on individuals and families in Australia. One benefit of STINMOD is that it has a projections facility, which allows its estimates of incomes, taxes and cash transfers to be provided either for a current period or for a period of up to 4 years ahead. STINMOD will be used in conjunction with Health&WealthMOD to identify exactly how much of each type of government cash transfer particular families should receive, given their demographic, family and earned income characteristics. It will also be used to identify the income tax payments that families should pay and the various tax rebates and deductions that they should receive. 
Wealth

The Household, Income and Labour Dynamics in Australia (HILDA) Survey (Melbourne Institute, 2006) is a panel study which began in 2001. In the second wave (2002) additional data relating to household assets were collected. These wealth variables which include superannuation balances, the value of the family home, and a variety of other assets and debts will be used to impute a range of current wealth values onto the base population of Health&WealthMOD.
There are a number of methods of projecting future personal wealth. The model developed by NATSEM – a dynamic microsimulation model – is a complex, general-use tool that can answer a myriad of questions and dynamically handle changes to influences over time. This model looks at the circumstances of every individual, every month, and makes decisions based on their circumstances at that time. The workings of the model are outlined in Antcliff (1993) and the development of the wealth module is described in detail in Kelly (2003).
Within DYNAMOD there are five assets that have been modelled to represent the wealth of Australian families. These assets are cash deposits, owner-occupied housing, equities, rental investment properties and superannuation. Superannuation in DYNAMOD is simulated from 1993 onwards. Treasury data is the basis of estimates of the average amounts held in superannuation in 1993 while an ABS survey of superannuation provides coverage (or who had superannuation) in that same year. The simulation uses this coverage and account balance information to impute an initial superannuation amount onto individuals. From 1993 onwards, a variety of transactions take place: contributions equivalent to employer contributions are deposited into a person’s account as income is earned; a person may choose to make voluntary contributions into their superannuation account; interest is paid on the account balance; and accounts can be closed and the balance transferred into another type of account on retirement.
Contributions to superannuation are made throughout the simulated working life of a person and interest is earned annually on funds invested in superannuation until retirement is reached, when the funds are transferred to the person’s cash account.
Since the development of DYNAMOD, the HILDA survey has become available and it provides more reliable estimates for 2002 than those simulated by DYNAMOD. However, the projection techniques used to simulate superannuation in DYNAMOD are suitable for inclusion in Health&WealthMOD and will be adapted to suit. The projection of other household assets will also use the techniques developed for DYNAMOD. In addition to projecting the values of these assets, rates of return will be assigned to each of them so that estimates of investment income can also be projected to estimate living standards of older Australians in retirement.
Building Health&WealthMOD
Modelling the costs of retirement due to ill health

The base population, STINMOD and the wealth models will be linked to develop Health&WealthMOD. The first step in doing this is to develop a satisfactory method for imputing data from STINMOD and the wealth models on to Health&WealthMOD. There are a range of options explored in more detail in Schofield, Polette, and Harding (1996),, however statistical imputation has the greatest advantages in capturing the relationship between important characteristics and imputation variables. So for example, to impute private income on to the Health&WealthMOD base population from STINMOD, a regression equation would be estimated using variables in common with Health&WealthMOD base population such as age, sex, marital status, family type, spouse characteristics and education. However, because income does not remain constant from age 45 to 65, income at each age, will need to be imputed to capture the total loss from retirement to age 65. This process must be undertaken for each variable to be imputed including private and other income sources, income taxation, each Centrelink benefit type, wealth accumulated through superannuation and other asset classes and future superannuation and other income streams. However, the methods will need to be examined and adjusted for each variable imputed, as accuracy can be affected by differences between surveys such as weighting and representativeness of populations within the surveys and models and slight differences in variable definitions.
Having linked the necessary variables we will then be able to make current dollar estimates of the impact of illness. Based on the year that persons over the age of 45 retired due to illness, we could estimate total costs by multiplying each year of retirement by lost income and so on. However, this could lead to a significant overestimate as early retirement may also occur for reasons other than ill health and should thereby reduce the total period of retirement resulting from ill health. To take these reasons into account we will estimate the probability of retirement or unemployment for all persons other than those who have retired as a result of ill health by age and sex. This probability will be used to estimate the probability that each person who retired due to ill health would have subsequently retired for other reasons for each year from the reported retirement age to age 65 years.

At this point, Health&WealthMOD can simulate total losses for individuals and government from age of retirement to age 65 can be estimated and the illnesses which led to the greatest losses identified.
Modelling the impact of reduced disease

To identify how reduced disease might reduce losses to individuals and government, several approaches will be tested. In preparing these modelling options we will take account of guidance in the recent Productivity Commission report on medical technology (Productivity Commission, 2005) and the Pharmaceutical Benefits Advisory Committee guidelines (Department of Health and Ageing, 2005) which particularly discuss minimisation of overestimation.
Hypothetical approach
Using this approach, simple scenarios will be developed to estimate the impact of proportional reduction in disability. For example, the reduced losses if there were a 10, 20 and 30% reduction in or prevention of disability from arthritis. While this is a relatively simple approach, it does provide more detail and realistic estimates than previous studies which have assumed a 100% reduction in disability and related labour force participation.
The broad health measure approach
This approach will be used to test the impact of reduction of particular illnesses for certain levels of disability. Using this approach, the likely impact of a reduction from a profound to a severe level of disability can be distinguished from the likely impact of a reduction from a moderate to a mild level of disability.
The clinical trial approach
This approach will use real data from the few available clinical studies which compare the impact on labour force participation of clinical interventions 
 ADDIN EN.CITE 
(Gerzeli et al., 2005; Puolakka et al., 2004; Wells et al., 2000)
. There will be a particular emphasis on musculoskeletal and psychological disorders as together these make up over 30 per cent of the primary reason for people being on Disability Support pension in Australia (Centrelink, 2005). Data on increased labour force participation for those who did and those who did not receive the intervention will be used within the model to estimate the impact on personal and government costs of that particular intervention for a specific illness. Both health promotion interventions and early diagnosis and treatment will be modelled.
The model will identify those conditions which have the greatest personal and government financial impact. They will be discussed in relation to disease trends and projections (Australian Institute of Health and Welfare, 2001) to identify conditions which are likely to create significant future personal and government financial risks and those where declines mean that risk may well be lower over the long term.

4.  POLICY ENVIRONMENT

4.1  Government position
The role of labour force participation of older workers is a key driver of Australian Government policy.  According to the treasurer, “the whole economic agenda of the government at the moment is drawn from the IGR” (Davis, 2006) and “in practically every portfolio area – health, education, family benefits, welfare, superannuation, pensions – the IGR now provides the overall architecture within which we operate” (The Treasurer, 2007).  Further, the opposition platform for health policy called “Fresh Ideas, Future Economy” is based on the premise that investment in prevention of chronic disease will pay economic dividends through increased labour force participation.

4.2  Application of Health&WealthMOD: Projecting retirement due to illness to 2020
One of the first applications of Health&WealthMOD was to project the number of people out of the labour force due to chronic conditions to 2020.  The model takes account of population growth, ageing, and disease trends.
The attributable risk (AR%) of being out of the labour force associated with long term health conditions was estimated for each condition (Schofield, Shrestha, Passey et al, Under review).  The analysis used the base population of Heatlh&WealthMOD supplemented by ABS population projections.
This approach used somewhat similar methods to those used in cost of illness studies in Australia 
 ADDIN EN.CITE 
(Access Economics, 2005a, 2005b, 2006; Colagiuri et al.)
 and internationally 
 ADDIN EN.CITE 
(Begley et al., 2001; Henriksson & Jonsson, 1998; Moore, Mao, Zhang, & Clark, 1997; World Health Organisation, 2005)
. The cost of illness studies typically assumed all persons with a specific condition would, without illness, have achieved average labour force participation for men and women aged 40 to 65 years.  In this study, we have assumed that without the long term condition persons might have achieved the labour force participation of their 5-year age and sex cohort.  This is important to distinguish between the effects of conditions that primarily impact on the oldest workers, (such as heart disease) and those which have a high prevalence among the younger age groups with generally higher employment rates (such as mental illness).
The details of the methods and findings from this study are reported in “Health&WealthMOD – Forecasting the economic impacts of retirement due to illness” (Schofield et al., 2007).  In summary, it was projected that ageing of the population and trends in disease prevalence would lead to a rise of approximately 609,000 people out of the labour force due to chronic illness by 2020.  This represents a near doubling of the number of people and an increase of 50% in the proportion of people not employed due to ill health.  While ageing was expected to produce a net increase of around 250,500 non labour force participants, trends in chronic illness were anticipated to have a considerably greater effect.  As a result, the model was found to be more sensitive to alterations in health trends than to those for demographic assumptions.


REFERENCES
Access Economics (2005a) The Economic Cost of Arthritis in New Zealand: Arthritis New Zealand.

Access Economics (2005b) The Shifting Burden of Cardiovascular Disease in Australia: National Heart Foundation of Australia.

Access Economics (2006) The Impact of Age-related Macular Degeneration: Centre for Eye Research Australia.

Antcliff S (1993) An Introduction to DYNAMOD. Canberra: NATSEM.

Australian Bureau of Statistics (2005) Information Paper - Basic Confidentialised Unit Record File: Survey of Disability, Ageing and Carers 2003 (reissue). Canberra: Australian Bureau of Statistics.

Australian Institute of Health and Welfare (2001) Australian Health Trends. Canberra: AIHW.

Begley C E, Annegers J F, Swann A C et al. (2001) The lifetime cost of bipolar disorder in the US: an estimate for new cases in 1998. Pharmacoeconomics, 19 (5 Pt 1), 483-495.

Centrelink (2005). Canberra: Unpublished Data. Centrelink.

Colagiuri S, Conway B, Grainger D et al. Cost of type 2 diabetes care in Australia - the DiabCost study. Ansers that matter. (Lilly, Diabetes Australia).

Davis M. (2006, 11 April). Future shock: Costello's tax warning. The Australian Financial Review, p. 8.

Department of Health and Ageing (2005) 2002 Guidelines for the Pharmaceutical Industry.

Gerzeli S, Tarricone R, Zolo P et al. (2005) The economic burden of stroke in Italy. The EcLIPSE Study: Economic Longitudinal Incidence-based Project for Stroke Evaluation. Neurol Sci, 26 (2), 72-80.

Henriksson F and Jonsson B (1998) The economic cost of multiple sclerosis in Sweden in 1994. Pharmacoeconomics, 13 (5 Pt 2), 597-606.

Kelly S (2003) Estimating the Wealth of Australians: A new approach using microsimulation, PhD thesis: University of Canberra, unpublished.

Lambert S, Percival R, Schofield D et al. (1994) An Introduction to STINMOD: A Static Microsimulation Model (No. STINMOD Technical Paper No. 1). Canberra: NATSEM.

Melbourne Institute (2006) The HILDA Survey: Melbourne Institute, University of Melbourne.

Moore R, Mao Y, Zhang J et al. (1997) Economic Burden of Illness in Candada 1993. Ottawa: Public Health Agency of Canada.

Productivity Commission (2005) Impacts of Advances in Medical Technology in Ausralia. Canberra: Productivity Commisssion.

Puolakka K, Kautiainen H, Mottonen T et al. (2004) Impact of initial aggressive drug treatment with a combination of disease-modifying antirheumatic drugs on the development of work disability in early rheumatoid arthritis: a five-year randomized followup trial. Arthritis Rheum, 50 (1), 55-62.

Schofield D, Polette J and Harding A (1996) A Comparison of Data Merging Methodologies for Extending a Microsimulation Model (No. STINMOD Technical Paper No. 11). Canberra: NATSEM.

Schofield D, Shrestha R, Fletcher S et al. (2007). Health&WealthMOD - Forecasting the economic impacts of retirement due to illness. Paper presented at the 1st General Conference of the International Microsimulation Association.

Schofield D, Shrestha R, Passey M et al. (Under review). Increased labour force participation to fund health care of ageing Australians: Ill health and being out of the labour force. Unpublished manuscript.

The Sax Institute (2006) The 45 and up study. Sydney: The Sax Institute.

The Treasurer (2007) Address to the National Press Club. Intergenerational Report 2: Frameworks for the future. Canberra.

Wells K B, Sherbourne C, Schoenbaum M et al. (2000) Impact of disseminating quality improvement programs for depression in managed primary care: a randomized controlled trial. Jama, 283 (2), 212-220.

World Health Organisation (2005) Preventing Chronic Diseases: A Vital Investment. Geneva: WHO.













































Simulate health interventions


Potential economic impacts (personal and government) of health interventions and disease prevention





Simulate economic impacts


Personal:


   Lost earnings


   Lost savings


   Living standards in retirement





Government:


    Lost tax


    Centrelink payments





STINMOD





DYNAMOD





Health&WealthMOD


Base Population





Centrelink data





45 & up





DACS


Income group, government payments, disability, long term conditions, retirement, demographic variables











Period of retirement





Sickness beneficiaries





Disability support pension





Wealth


    Superannuation


    Savings





Tax losses


Centrelink payments


Personal income





























PAGE  
12

