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ABSTRACT: Health&WealthMOD
 is a new microsimulation model designed to determine the economic impacts of disease on older workers, aged 45 to 65 years. The model estimates the relationship between early retirement and illness — by costing the losses to individuals through lost earnings and savings and to the Australian Government through lost taxation revenue and additional government pension and benefit payments.  The model will have the capacity to estimate the potential impact of reduced illness in the older working age population.
Health&WealthMOD plays an important policy role as it responds to one of the critical issues raised in recent Australian Government Reports (Treasury’s Intergenerational Reports and the Productivity Commission’s Report on the Economic Impacts of Ageing).  That is, that ageing of the population coupled with strong growth in health spending, would force the Australian Government into deficit.  Increasing labour force participation of older workers has been identified by the Australian government as a central part of its strategy to manage the anticipated costs of population ageing.  This paper will describe the model and results related to the impact of health on labour force participation.

BACKGROUND

The Australian Government released the first Intergenerational Report (IGR) in 2002 and the second IGR in 2007, highlighting how labour shortages combined with growing demand for health care for an ageing population have the potential to place the Australian Government budget balance in an unsustainable position 


(Commonwealth of Australia, 2002, 2007; Schofield & Rothman, 2006) ADDIN EN.CITE . 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).

Both the Prime Minister and the Treasurer have noted that keeping older people working longer is necessary to Australia’s financial future (The Prime Minister the Hon John Howard MP, 2003; The Treasurer, 2005).  Indeed, the government has responded by providing a number of economic incentives to encourage older workers to remain in the labour force until at least the age of 60 years.  For example, the government has recently removed the 15 per cent tax on superannuation schemes if retirement is delayed until the age of 60 years (Australian Bureau of Statistics, 1998; Australian Government, 2006), and has changed the superannuation rules to allow workers to continue to work while drawing on a superannuation pension from 1 July 2005 (Australian Government, 2004).

However, the potential impact of these incentives is limited by the large proportion of older workers who retire due to illness rather than for financial reasons.  For those under 55 years, 50% of men and 20% of women retire early from full time work as a result of their own ill health (Australian Bureau of Statistics, 1998).  As ill health is a major constraint on older workers’ labour force participation, these economic incentives may not increase the future supply of older labour as substantially as it otherwise could have.  Accordingly, measures to reduce ill health amongst older workers may be just as important in preventing labour shortages as economic measures.

There has been mixed evidence in Australia in terms of improvements in health and disability with wide variation depending on the measures used and the conditions considered.  For example, there have been falls in the prevalence of some health conditions in Australia (such as hospital admissions for coronary heart disease) but a rise in others (such as the prevalence of diabetes) (Australian Institute of Health and Welfare, 2001, 2006). Similarly, there has been a fall in the prevalence of some health risk factors (such as smoking) and a rise in others (such as obesity). There has been mixed evidence about trends in disability.  The Australian Institute of Health and Welfare (AIHW) reported rising age adjusted national rates of disability between 1981 and 1998 (Australian Institute of Health and Welfare, 2001). However, the AIHW later concluded that rising age adjusted rates of disability observed over this period were due to changes in the Australian Bureau of Statistics Disability, Ageing and Carers Surveys.  Nonetheless, it was concluded that there had not been a fall in age adjusted rates of disability (Australian Institute of Health and Welfare, 2003). The Productivity Commission reviewed the evidence of better health among older people and concluded that there was not evidence of sufficient improvements offsetting emerging chronic diseases to reduce health expenditure in Australia (Productivity Commission, 2005).  Thus, in Australia there is not conclusive evidence on whether disability is increasing or decreasing, and even less information on the impact of disease trends on the older working age population.

A number of international papers have reported trend declines in disability rates, particularly in the United States, although these have tended to have been for persons beyond traditional retirement age 


(Crimmins, Saito, & Reynolds, 1997; Manton, Corder, & Stallard, 1997) ADDIN EN.CITE .  However, there have also been US studies that have concluded that disability is rising (Kaye, LaPlante, Carlson, & Wenger, 1996). Further, recent projections by Sturm et al (2004) concluded that if current trends in obesity continue in the United States then disability will increase by one per cent per year more in the 50–69 age group than if there were no further weight gain (Sturm, Ringel, & Andreyeva, 2004).

In this paper, we will examine the following question: “The Australian population is living longer but will that mean that the older working age population is healthier such that they are able to work longer to support their extended retirement”?    Health&WorkMOD, a new microsimulation model, is used to simulate the impacts of health trends on labour force participation and to project the long term impacts of health on the labour market by estimating the number of workers missing from the labour market due to ill health over the next 20 years.
METHODS

Health&WealthMOD is a new microsimulation model designed to determine the economic impacts of disease on older workers, aged 45 to 65 years. The model estimates the relationship between early retirement and illness — by estimating the number of persons out of the labour market due to different types of health conditions, costing the losses to individuals through lost earnings and savings and to the Australian Government through lost taxation revenue and additional government pension and benefit payments.  The model will have the capacity to estimate the potential impact of reduced illness in the older working age population.  This paper describes the model and results related to the impact of health on projected labour force participation.

Health&WealthMOD used the confidentialised unit record file (CURF) of the 2003 Survey of Disability, Ageing and Carers conducted by the Australian Bureau of Statistics (ABS) as the base population (Australian Bureau of Statistics, 2004). The survey collected data from a sample of 13,996 private dwellings, 272 non-private dwellings and 554 institutions such as hospitals and aged care residences, collecting information on 36,088 persons residing in private and non-private dwellings and 5,145 persons residing in institutions. The records of people aged 45 to 64 years were analysed to identify the conditions that were more likely to keep people out of the labour force. Labour force participation was defined as being either employed or looking for work. People who were neither employed nor looking for work were identified as “out of labour force”.

Long term health conditions were reported in the survey according to the ABS classification of long term health conditions which were based on International Classification of Diseases, Version 10 (ICD-10) codes. The ABS classifications were further grouped into broader classifications for this analysis. Survey participants reported the condition which caused them the most problems as their main condition in the survey. Data analysis was undertaken only for the self reported main conditions.

Odds ratios of being out of the labour force associated with each long term health condition were estimated, with “no condition” as a reference group, using logistic regression analysis. Odds ratios were estimated separately for males and females and were adjusted for age. Data were weighted by the ABS to provide an estimate of the total number of persons in the Australian population with similar demographic characteristics with respect to age, sex, state/territory and section of state. The analysis adjusted for unequal weighting for individuals in the survey. 
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, Earnest, & Fletcher, Under review). The odds ratios were used as approximated relative risks for the calculation of AR%.

Based on the three Surveys of Disability, Ageing and Carers (1993, 1998 and 2003), age sex standardised prevalence rates of each of the long term conditions were estimated for the years 1993, 1998 and 2003 with the 2003 survey as the base population. Assuming linear growth in the age sex standardised prevalence rates, trends in each long term condition were calculated to determine whether there was a significant increase or decrease over the 10 year period from the 1993 survey to the survey conducted in 2003, with the exception of dorsopathies (back conditions) which was calculated over the period 1998 to 2003 as changes in definitions meant that the series was not continuous. The growth rate over the 10 year period for different conditions varied between an annual growth rate of 12.3% for diseases of the nervous system and -3.4% for diseases of the eye and adnexa.

The age sex standardised rates of disease in 2003 were combined with ABS population projections (grouped in the same sex and 5 year age groups) to establish the base number of people suffering chronic health conditions to 2020.

To project the number of people missing from the labour market due to a health condition over the next 20 years, the attributable risks of being out of the labour force for each condition in 2003 were applied to the projected number of people with chronic disease, the assumption being that presence of disease will have the same impact on labour force participation in the future as it does now.  

Sensitivity analysis was undertaken to determine the impact of trend changes in the rate of illness at 0.5 and 1.5 times the trend growth rate and the impact of ABS low and high population growth projections.  The base projection series used the medium growth Series B, which assumes medium population growth resulting from medium migration, life expectancy and fertility. Series A assumes higher population growth as a result of higher migration, life expectancy and fertility and Series C assumes lower population growth and has the same life expectancy and fertility assumptions as series B but lower migration (Australian Bureau of Statistics, 2005).

This approach is somewhat similar to that used in cost of illness studies in Australia 


(Access Economics, 2005a, 2005b, 2006; Colagiuri et al.) ADDIN EN.CITE  and internationally 


(Begley et al., 2001; Henriksson & Jonsson, 1998; Moore, Mao, Zhang, & Clark, 1997; World Health Organisation, 2005) ADDIN EN.CITE . 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).

Data analysis was undertaken using SAS version 9.1. All statistical tests were conducted at a 0.05 level of significance.

RESULTS

Population projections

As the population ages, there is projected to be an increase in the proportion of the working aged population aged 15 to 64 years who are in the 45 to 64 year age group in Australia.  The rise is expected to be most rapid between 2003 and 2010 with a 5 percentage point rise from 35% to 40% and a slower rise in the twenty years to 2040 to 42%.  As this age group form an increasing proportion of the workforce, the importance of drivers of non-labour force participation for this age group increases.
Table 1  Persons aged 45-64 years as percentage of working aged population aged 15-64 years
	
	2003
	2010
	2020
	2030
	2040

	Persons 45-64 years
	0.35
	0.39
	0.40
	0.41
	0.42


Source: ABS population projections (Australian Bureau of Statistics, 2005)
Distribution within the base population

Out of 41,233 persons surveyed, 9,198 (22.3%) were in the age group 45 to 64 years. Among them, 49.3% (4,538) were male and the remaining 50.7% (4,660) were female. About 67.3% (6,188) of the population aged 45 to 64 years were in the labour force and the remaining 32.7% (3,010) were out of the labour force.  Of the 3,010 persons not in the labour force, 54% (1,637) of non-participation was due to reasons other than their long term health conditions.  Older age groups were less likely to be working than the younger population and women were less likely to be working than men.

Projections of people with chronic conditions

Just over half (57%) of Australians aged 45-64 were suffering chronic health conditions in 2003.  This amounted to 2,682,623 individuals, 49% of whom were male (Table 2).  The proportion of the population with long term health conditions was projected to grow by 10% by 2010 and by a further 6% in the following 5 years.  By 2020, 80% of the 45-64 age group are projected to be experiencing some form of long term illness (Table 3).  Much of this increase is due to the rapid growth of the 60-64 age cohort combined with the high and increasing prevalence of disease in this group (Figure 1).  The number of people experiencing chronic disease is projected to rise by approximately 220% in this oldest group compared to 168% among the 45-49 year olds.   By 2020, 4,880,233 older working age Australians are expected to have long term health conditions, a 181% increase on 2003 figures.  This is an increase from 20% to 32% of the working aged population aged 15-64 years.
Table 2  Number of people aged 45-64 with chronic health conditions by age and sex, Australia, 2003-2020

	 
	 
	2003
	2010
	2015
	2020

	Females
	45–49
	320,282
	430,361
	477,372
	561,247

	
	50–54
	346,969
	459,330
	539,280
	583,131

	
	55–59
	378,388
	505,277
	597,730
	681,067

	
	60–64
	316,535
	518,663
	611,101
	721,683

	
	Total
	1,362,174
	1,913,632
	2,225,484
	2,547,128

	
	
	
	
	
	

	Males
	45–49
	305,861
	395,265
	427,639
	491,147

	
	50–54
	335,623
	429,556
	501,052
	536,411

	
	55–59
	355,338
	455,978
	540,327
	621,625

	
	60–64
	323,627
	510,775
	581,872
	683,922

	
	Total
	1,320,450
	1,791,575
	2,050,891
	2,333,105

	
	
	
	
	
	

	Persons
	45–49
	626,143
	825,626
	905,012
	1,052,394

	
	50–54
	682,592
	888,886
	1,040,333
	1,119,543

	
	55–59
	733,726
	961,256
	1,138,058
	1,302,692

	
	60–64
	640,162
	1,029,439
	1,192,973
	1,405,605

	
	Total
	2,682,623
	3,705,207
	4,276,375
	4,880,233


Source: Health&WealthMOD
Table 3  Percentage of persons aged 45-64 with chronic health conditions by age and sex, Australia, 2003-2020

	 
	 
	2003
	2010
	2015
	2020

	Females
	45–49
	45%
	55%
	63%
	70%

	
	50–54
	53%
	63%
	69%
	76%

	
	55–59
	66%
	75%
	82%
	88%

	
	60–64
	74%
	84%
	92%
	99%

	
	Total
	58%
	68%
	76%
	83%

	
	
	
	
	
	

	Males
	45–49
	44%
	51%
	57%
	62%

	
	50–54
	51%
	60%
	65%
	71%

	
	55–59
	61%
	69%
	76%
	82%

	
	60–64
	74%
	83%
	90%
	97%

	
	Total
	56%
	65%
	71%
	77%

	
	
	
	
	
	

	Persons
	45–49
	45%
	53%
	60%
	66%

	
	50–54
	52%
	61%
	67%
	74%

	
	55–59
	64%
	72%
	79%
	85%

	
	60–64
	74%
	84%
	91%
	98%

	 
	Total
	57%
	67%
	73%
	80%


Source: Health&WealthMOD
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Figure 1  Number of people with chronic health conditions, 2003-2020
Projections of missing workers to 2040

According to Health&WealthMOD, in 2003 654,423 older Australians were out of the labour force due to chronic health conditions, with rates of unemployment due to poor health increasing with age.  This figure was projected to increase by around one and a half times to 1,263,679 individuals, or 21% of the population aged 45-64, by 2020 (Table 4).

As with the growth in numbers of people with long term conditions, this increase is largely driven by rapid growth in the 60-64 year age group which experiences the highest prevalence of disease (Figure 2).  Between 2003 and 2010 the number of 60-64 year olds who were projected to be out of the labour force because of chronic health conditions swelled from 232,163 to 375,660, an increase of 162%.  Over the same period, the number of 45-49 year olds not working due to ill health was projected to rise by 135%, from 98,126 to 132,532 (Table 5).

The number of people aged 45-64 years projected to be out of the labour force in 2020 due to ageing and population growth alone, without trends in chronic illness was 958,324, compared with 1,263,679 when trends in illness were captured.

Table 4  Number of persons aged 45-64 years out of the labour force due to chronic health conditions by age and sex, Australia, 2003-2020
	 
	 
	2003
	2010
	2015
	2020

	Females
	45–49
	49,017
	66,064
	73,396
	86,399

	
	50–54
	71,680
	96,367
	114,080
	124,187

	
	55–59
	109,338
	146,996
	174,574
	199,578

	
	60–64
	116,261
	192,569
	228,286
	270,994

	
	Total
	346,297
	501,996
	590,336
	681,158

	
	
	
	
	
	

	Males
	45–49
	49,109
	66,467
	73,719
	86,393

	
	50–54
	55,075
	72,278
	85,482
	92,565

	
	55–59
	88,041
	114,448
	136,624
	158,164

	
	60–64
	115,902
	183,091
	208,687
	245,398

	
	Total
	308,126
	436,285
	504,512
	582,521

	
	
	
	
	
	

	Persons
	45–49
	98,126
	132,532
	147,115
	172,792

	
	50–54
	126,755
	168,645
	199,561
	216,752

	
	55–59
	197,379
	261,445
	311,199
	357,742

	
	60–64
	232,163
	375,660
	436,973
	516,393

	 
	Total
	654,423
	938,281
	1,094,848
	1,263,679


Source: Health&WealthMOD

Table 5  Percentage of persons aged 45-64 years out of the labour force due to chronic health conditions, by age and sex, Australia, 2003-2020

	 
	 
	2003
	2010
	2015
	2020

	Females
	45–49
	7%
	9%
	10%
	11%

	
	50–54
	11%
	13%
	15%
	16%

	
	55–59
	19%
	22%
	24%
	26%

	
	60–64
	27%
	31%
	34%
	37%

	
	Total
	15%
	18%
	20%
	22%

	
	
	
	
	
	

	Males
	45–49
	7%
	9%
	10%
	11%

	
	50–54
	8%
	10%
	11%
	12%

	
	55–59
	15%
	17%
	19%
	21%

	
	60–64
	26%
	30%
	32%
	35%

	
	Total
	13%
	16%
	17%
	19%

	
	
	
	
	
	

	Persons
	45–49
	7%
	9%
	10%
	11%

	
	50–54
	10%
	12%
	13%
	14%

	
	55–59
	17%
	20%
	21%
	23%

	
	60–64
	27%
	31%
	33%
	36%

	 
	Total
	14%
	17%
	19%
	21%


Source: Health&WealthMOD
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Figure 2  Number of people out of the labour force due to chronic health conditions

Sensitivity analysis

To test the sensitivity of Health&WealthMOD to its underlying assumptions, two components of the base projection were modified: population growth and trends in disease prevalence (Table 6).

Using the ABS series A population projections, assuming higher population growth, an additional 19,966 older Australians or 0.32% of the 2020 population aged 45-64 could be expected to be out of the workforce due to ill health by 2020; around 10,100 females and 9,800 males.

Conversely, series C projections saw fewer workers lost from the labour force than in the base projections, with 23,548 fewer people out of work because of their health.  This included a similar number of additional workforce participants across the four age groups in the study, ranging from 5,218 extra workers aged 50-54 to 6,607 aged 60-64.

Changing the trends of growth of disease prevalence had a substantially greater effect on the number of people aged 45-64 years who were out of the labour force because of a health condition than population assumptions (Fig 3), with a change in either direction of around 3% of the older Australian population.  With disease growth set at half that observed from 1993 to 2003, an additional 179,351 people would remain in the workforce in 2020 compared to the base projection.  Assuming disease growth rates of 1.5 times the base rates, 179,350 more Australians could be expected to be unable to work due to a long term health condition, including an additional 98,518 women and 80,832 men.

Table 6  Sensitivity analysis of number of people out of the labour force due to chronic health conditions

	
	
	Base projection
	High pop growth
	Low pop growth
	Disease growth *0.5
	Disease growth *1.5

	
	
	2003
	2020
	2003
	2020
	2003
	2020
	2003
	2020
	2003
	2020

	Females
	45–49
	49,017
	86,399
	49,048
	88,756
	48,970
	83,752
	49,017
	71,143
	49,017
	101,654

	
	50–54
	71,680
	124,187
	71,718
	126,657
	71,624
	121,441
	71,680
	103,680
	71,680
	144,693

	
	55–59
	109,338
	199,578
	109,386
	202,280
	109,271
	196,512
	109,338
	173,959
	109,338
	225,196

	
	60–64
	116,261
	270,994
	116,309
	273,598
	116,194
	267,888
	116,261
	233,856
	116,261
	308,133

	
	Total
	346,297
	681,158
	346,461
	691,290
	346,059
	669,594
	346,297
	582,639
	346,297
	779,676

	
	
	
	
	
	
	
	
	
	
	
	

	Males
	45–49
	49,109
	86,393
	49,149
	89,061
	49,049
	83,406
	49,109
	71,314
	49,109
	101,473

	
	50–54
	55,075
	92,565
	55,112
	94,757
	55,022
	90,093
	55,075
	78,108
	55,075
	107,023

	
	55–59
	88,041
	158,164
	88,086
	160,679
	87,976
	155,141
	88,041
	136,534
	88,041
	179,794

	
	60–64
	115,902
	245,398
	115,950
	247,858
	115,832
	241,897
	115,902
	215,733
	115,902
	275,063

	
	Total
	308,126
	582,521
	308,296
	592,355
	307,879
	570,537
	308,126
	501,689
	308,126
	663,353

	
	
	
	
	
	
	
	
	
	
	
	

	Persons
	45–49
	98,126
	172,792
	98,197
	177,816
	98,019
	167,158
	98,126
	142,457
	98,126
	203,127

	
	50–54
	126,755
	216,752
	126,830
	221,414
	126,646
	211,534
	126,755
	181,788
	126,755
	251,716

	
	55-59
	197,379
	357,742
	197,472
	362,959
	197,247
	351,653
	197,379
	310,493
	197,379
	404,990

	
	60-64
	232,163
	516,393
	232,259
	521,456
	232,026
	509,786
	232,163
	449,590
	232,163
	583,195

	
	Total
	654,423
	1,263,679
	654,757
	1,283,645
	653,938
	1,240,131
	654,423
	1,084,328
	654,423
	1,443,029


Source:Health&WealthMOD
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Figure 3  Number of people aged 45-64 years out of the workforce due to chronic health conditions – base and sensitivity projections, Australia 2003-2020

DISCUSSION

Ageing of the population and trends in disease prevalence were projected to lead to a substantial 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, Health&WealthMOD was found to be more sensitive to alterations in health trends than to those for demographic assumptions.

The significance of disease trends in shaping the projected increase in missing workers, highlights the critical importance of both primary prevention and early intervention to reduce disability from disease.  Lifestyle factors such as smoking, or being sedentary or overweight in midlife have been shown to be predictors of subsequent disability (Vita, Terry, Hubert & Fries, 1998).  While smoking rates in Australia have declined considerably, increases in obesity and reductions in physical activity have been well documented (Australian Institute of Health and Welfare, 2006), and obesity is widely recognised as a major risk factor for multiple chronic diseases and subsequent disability (Sturm, Ringel, & Andreyeva, 2004; Gill, 2002).  Given the strong evidence to support the effectiveness of lifestyle interventions and medications in prevention of chronic disease and subsequent disability (Gillies, Abrams, Lambert, Cooper, Sutton & Hsu, 2007; Baigent et al 2005; British Cardiac Society et al 2005), the findings from Health&WealthMOD provide further evidence to support large-scale investment in these interventions to avert the projected increase in chronic disease with its considerable impact on the future workforce.

Some of the findings in this paper appear on the surface to differ from other published Australian data.  However, apparent inconsistencies between the current findings and those of previous studies are the result of methodological differences.  While our data suggests that more women are out of the labour force due to ill health than men (346,297 and 308,126 respectively), the Retirement and Retirement Intentions survey conducted by the ABS (Australian Bureau of Statistics, 1998) found the opposite: 154,300 women had retired due to their own ill health compared to 335,400 men.  However, those figures include only people who had retired from full time work and thus women, who are more likely never to have worked full time, are underrepresented.  The current study, on the other hand, included all people out of the labour force in 2003 regardless of employment history, resulting in a higher count of women.  Proportionally, however, women in this study were less likely to be out of the labour force due to a health condition than their male counterparts (51% and 76% of those out of the labour force respectively).  They were also less likely to be out of work due to poor health than for other reasons, both findings consistent with the Retirement and Retirement Intentions survey.
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