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Abstract
Governments are encouraging workers to remain in employment beyond traditional retirement age. A tangible expression of this in Australia is the move to raise the Aged Pension access age from 65 to 67 by 2023. This policy assumes that the majority of workers will be able to extend their working lives. However, even at the age of 65, one-third of older workers have left their jobs involuntarily, with poor health an important reason for exit. Yet the significance of worker health for maintaining or limiting employment is not reflected in current policy architecture. This paper draws on the Household Income and Labour Dynamics in Australia Survey and uses a prospective, longitudinal study design. Our analysis estimates the extent poor health limits working past 50 and the ways in which health-related risk are compounded by other forms of labour market disadvantage. We find that having a chronic health condition is associated with a five-fold increase in the risk of involuntary retirement from work. Moreover the overwhelming majority of those with a health condition will leave the labour market because of it. We also find evidence that labour market disadvantage linked to caregiving, occupation and job quality compounds health-related involuntary retirement. 
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The proportion of workers aged over 55years in the Australian labour market rose from just one-quarter in 1980 (Australian Bureau of Statistics [ABS], 2010) to more than one-third (36%) in 2017 (ABS, 2017). Like most other developed countries, Australia has an ageing population, which means fewer people of traditional working age (paying taxes) supporting an increasing number of elderly people drawing age pensions and services. Limiting early retirement and increasing the proportion of older Australians in employment are widely seen as key strategies for addressing the economic consequences of an ageing population (Daley, 2014). Policies to achieve this outcome generally focus on creating economic incentives for older Australians to remain connected to the labour force. Thus, increases to the age at which publicly funded Aged Pensions and privately funded retirement savings can be accessed are being implemented (Productivity Commission, 2015). 
Currently, the Age Pension, which was estimated to cost some $44 billion in 2015-16 (Senate Economic References Committee, 2016 ), is available to Australian citizens aged 65 years and over who are able to meet an income and assets means test. However, where people retire early from employment because of ill-health they access a far more limited patchwork of social security benefits, which combine more onerous eligibility criteria with income well-below the rate of the Age Pension (Australian Council of Social Service, 2015 ). 
The Age Pension access age is to be raised from 65 to 67 by July 2023, with phasing in from July 2017 (Department of Human Services, 2017).[endnoteRef:1]  However, the evaluation of any policy requires an explicit focus on what people are able to do and be – i.e., their capabilities (Robeyns, 2005, Sen, 1999). The planned increase in the Age Pension access age is built on the assumption that most Australians are able to work until 67. In fact, not everyone is able to work until the traditional retirement age of 65, let alone beyond it (Australian Centre for Financial Studies, 2014). Understanding the barriers to employment when older and identifying the resources needed to support older workers is therefore pivotal to the long term success of this policy.  [1:  A 2014/15 Federal Budget measure to further extend the Age Pension access age to 70 has not been legislated to date. See https://www.humanservices.gov.au/corporate/budget/budget-2014-15/budget-measures/older-australians/increase-age-pension-qualifying-age-70-years.


] 

Poor health is highly predictive of exit from paid employment regardless of the worker’s age (van Rijn et al., 2014). However, age makes a worker more vulnerable to chronic disease (e.g., cancers and cardiovascular disease) and age-related conditions (e.g., osteoarthritis) (Kulik et al., 2014). Australia’s ageing population means that the societal-level impact of health conditions is exponentially greater among older than younger workers. Along with discrimination and limited access to suitable jobs, poor health is one of the most important drivers of involuntary retirement in Australia (Productivity Commission, 2015). Good health is essential for productivity and will determine health service use as people age (another major fiscal concern) (Commonwealth of Australia, 2015). Yet, despite its centrality to extended working lives and Government expenditure, health is afforded little attention in social or employment policies that address older workers’ labour market participation. 
This research paper seeks to highlight the importance of health for older workers by (i) quantifying the extent to which a chronic health condition limits working into older age in the contemporary Australian context; and (ii) investigating the ways in which health interacts with other forms of labour market disadvantage for older workers. We draw on the Household Income and Labour Dynamics in Australia (HILDA) Survey, using a prospective, longitudinal cohort study design to address the following two research questions. Firstly, among employed Australians aged over 50 years, we ask what percentage of exit from employment is due to chronic health conditions, and, do aspects of labour market disadvantage (gender, caregiving, occupation and quality of work) compound the risk of early involuntary retirement associated with a chronic health condition?
In the next section we provide a brief overview of the literature on the links between employment, health and social disadvantage to provide a context for our study. We then outline the methods of our study, the measures we employ and our statistical approach. We describe the results of our analysis before providing a discussion, which positions the results within current debates about the labour market and employment implications of raising the retirement age. Such policy debates to date have largely ignored the health implications and the feasibility of extending working lives. 

Health and labour market disadvantage
Labour markets and health 
It is often assumed that longer working lives will result in health benefits. Many studies attest to the health promoting nature of employment (see for example Kachan et al., 2015, Waddell and Burton, 2006). However, much of this research is confounded by the ‘healthy worker effect’, whereby the health promoting effect of employment is overestimated by comparing those in good health who remain employed to people selected out of the labour market due to poor health. In fact, the health benefits of working into older age are modest and depend almost entirely on the conditions of the work (see for example, Welsh et al., 2016). 
Poor health has powerful effects on employment capacity and employer attitudes. Health determines whether people can work (Cai, 2010) and their productivity on the job (Podor and Halliday, 2012). Employer discrimination on the basis of health (whether direct or indirect) constrains workers’ opportunities to engage or sustain their participation in work (Australian Human Rights Commission [AHRC], 2010) and as a result, people with health problems are less likely to be employed (Cai and Kalb, 2006, Schuring et al., 2007). Poor health is associated with early retirement intentions (Heponiemi et al., 2008) and exit from the labour force with an increase in both disability pensions and non-disability benefits (Karpansalo et al., 2004). Approximately 30% of older Australians cited poor health as the main reason for ceasing their last job and 80% of those who did relied on government pensions or benefits as their main source of income (Adair and Lourey, 2014).
Older workers are particularly prone to exit employment as a function of health because they are especially vulnerable to chronic conditions. More than half of Australians aged 45-64 years old have a long-term health condition (Schofield et al., 2008) and approximately one-quarter report a serious chronic health condition such as arthritis, osteoporosis or cardiovascular disease (ABS, 2008). Chronic health conditions require regular health care and compliance with medication or other treatment regimes, often including lifestyle modifications such as regular physical exercise and healthy diets. The health concerns facing older workers are thus likely to be systematically different from the health concerns of younger workers, who are more likely to experience short-term, episodic health problems. Ongoing chronic health conditions can be difficult to manage while maintaining employment, generating an additional, health-related barrier to the employment of older workers (McQuoid et al., 2015). 
Unsurprisingly, poor health is a key driver of retirement (van Rijn et al., 2014) and is more common among the younger age cohorts of older workers. This suggests that poor health may lead to lower retirement savings for many older workers, generating or compounding financial and social inequities into old age. Approximately 20% of retired people under the age of 55 years cite health as the main reason for their retirement, compared to less than 10% (7.4%) of 65-69 year olds (ABS, 2016). Despite this evidence, current and proposed Australian policies do not explicitly identify poor health as a barrier to sustained employment for older workers. One example of this policy blindness appeared in the National Commission of Audit’s proposal for a further extension of the Age Pension access to age to 70, where the feasibility of extended working lives and the health resources necessary to support this extension were not referred to at all (National Commission of Audit, 2014). 
Labour market disadvantage and retirement
Disadvantage in the labour market has multiple domains, encompassing individual (such as age, gender), job (occupation, industry, job quality) and situational (such as caregiving responsibilities) characteristics (Peetz, 2005). While generally considered in isolation, labour market disadvantage, poor health, and early retirement are inter-connected. Labour market disadvantage is an important determinant of both early retirement and poor health. Although most older workers feel positively about their jobs, indicators of labour market disadvantage – including being a women, having caregiving responsibilities and having low control/ flexibility over work hours and location – are associated with low employment satisfaction and preferences for early retirement (Smeaton et al., 2009). Similarly, for older workers high job demands, low decision control and low recognition at work are associated with both preferences for early retirement and actual labour force exit (Carr et al., 2016). 
Several features of labour market disadvantage are also associated with poor health. Heavy manual work, a defining feature of low skilled and blue collar workers, dramatically increases the likelihood of musculoskeletal problems, as well as injuries, respiratory problems, cancers and cardiovascular disease (Arndt et al., 2005). Insecure, low paid work and work involving adverse psychosocial conditions (such as high stress) can also be toxic to physical and mental health (Barnay, 2014, Butterworth et al., 2012). People occupying poor quality jobs characterised by high demands and low control, low security and low levels of effort-rewards fairness exhibit poorer mental health than unemployed adults (Butterworth et al., 2012). Adult caregiving, another crucial axis of labour market disadvantage, is a known barrier to positive physical and mental health outcomes (Pinquart and Sorensen, 2003). 
The links between labour market disadvantage and poor health are mutually reinforcing. The highest prevalence of chronic health conditions is found among those with the lowest incomes (Korda et al., 2014) and those with poor health are more likely to work in poor quality, insecure and inflexible jobs (Broom et al., 2006). Poor quality employment also erodes health (Welsh et al., 2016), and managing chronic health conditions (including treatment, medications and lifestyle changes) may be harder for those who are already disadvantaged because they lack flexibility and negotiating power in the labour market. 
These is some evidence that when labour market disadvantage is coupled with poor health, sustaining employment is compromised. Labour market disadvantage, indicated by insecure contracts (Albertsen et al., 2007), poorer psychosocial qualities of work (Robroek et al., 2013), and lower skilled or more physically demanding jobs (Holte et al., 2000), predicts early, health-related retirement. Consequently, the evidence suggests that those most in need of boosting their retirement savings (that is, people with low incomes and low quality jobs) are the least able to remain employed, the most vulnerable to poor health and more likely to experience health-related work exit. Although there is consistent evidence that health drives early exit from employment, in this paper we quantify the extent to which health predicts leaving the workforce and consider the way that health acts in interaction with labour market disadvantage, which may widen social inequality on and off the job among older workers. 

Methods 
Data and Sample: 
Data for this study came from the Household Income and Labour Dynamics in Australia (HILDA) Survey, a household based panel survey designed to be nationally representative of Australian adults aged 15 years and over with annual data collection since 2001 (Wooden and Watson, 2002). Wave one consisted of 13,969 respondents from 11,693 households (61% household and 92.3% individual response rate) and response rates for subsequent waves have been approximately 90% (Summerfield et al., 2014). Attrition is comparable to other household based panel surveys, but young, Indigenous, single, unemployed, low skilled and migrant respondents have higher rates of attrition and are underrepresented (Watson and Wooden, 2004).
Face to face and telephone interviews are the primary methods for data collection. However, a small amount of information on more sensitive issues (such as health and social attitudes) is collected using the Self Completion Questionnaire (SCQ), returned by 85-90% of the responding sample. Most items in the HILDA Survey are repeated each year, but special content modules, repeated every four years, are also included. Special content modules on retirement, used in this study, were included in waves three, seven and 11 (Watson and Wooden, 2012). 
Data for this study came from waves two to 11 of the Survey. Wave two was constructed as an artificial baseline to maximise the continuity of items (a number of Survey items changed between waves one and two) and respondents were followed through until wave 11 (a nine-year follow up). Wave 11 was the most recent available wave to include the retirement module. Respondents were included in the study if at wave two they were 50-59 years old, employed, returned their SCQ and responded to the question about chronic health conditions. Respondents were excluded if they did not provide a reason for retirement over the follow up period. 
Measures 
The baseline questionnaire (wave 2) provided measures of job characteristics and basic sociodemographic information. Respondents were considered employed at baseline if they reported that they worked on a job, business or farm in the last seven days, or did not work because of holidays, sickness or any other reason (such as workers compensation). 
Our outcome variable was involuntary retirement. In Australia, there is no official retirement age but retirement usually occurs between 55 (the ‘preservation age’ or the age at which people become eligible in certain conditions to withdraw from individual superannuation savings) and 65 years old (the historical eligibility age for the Age Pension). Respondents were asked at each wave about their main work activity, and if they were ‘retired/ involuntarily inactive’ they were considered retired. In the three waves containing the retirement module, respondents were asked to think back to the time that they had retired and rate whether that decision was ‘something [they] wanted to do or something [they] felt they were forced or pressured to do’. Respondents who reported that they were ‘pressured/forced to’ or ‘part wanted, part pressured/ forced’ were categorised as involuntary retirees. 
Our key predictor variable was presence of a chronic health condition, which was measured with a single item at wave two. Respondents were considered to have a health condition if they had ‘any long-term health conditions, impairments or disabilities…’ which restricted everyday activities, lasted or was likely to last, for 6 months or more and cannot be corrected by medication or medication aids. 
We also examined markers of labour market disadvantage at baseline (wave two). Gender, was measured with two categories (men and women). Adult caregiving was classified as ‘yes’ if respondents reported that they spent any time ‘caring for a disabled spouse or disabled adult relative, or caring for elderly parents or parents-in-law’ in a typical week. Employment contract type was measured with three categories: permanent ongoing or fixed term contract; casual contract; or self-employed. Occupation was measured with the ANZSCO 2006 categories (ABS, 2006) and grouped into three categories: white collar (managers and professionals), blue collar (technicians, trade workers, machinery operators, drivers and labourers) and pink collar (community and personal service, clerical, administration or sales workers). Job quality was assessed with a previously used and validated measure (Leach et al., 2010) of four components of psychosocial job quality: skill use; job control; job security; and effort-reward fairness. A summary measure of job quality was created by calculating an average score for each component (Butterworth et al., 2011). These scores were then dichotomised at the point closest to the bottom quartile. The number of components each respondent scored in the bottom quartile was then summed (scores ranged from 0 ‘never in the bottom quartile’ to 4 ‘in the bottom quartile for all four components’). This score was top coded at three or more poor conditions because so few respondents reported three or four poor conditions, resulting in a measure which ranged from 0 ‘optimal’ to 3 ‘very poor’ job quality. 
We controlled for several key baseline sociodemographic characteristics in models: age (measured continuously in years), household income (post tax, measured in quintiles from poorest to richest), relationship status (legally married or in a de facto relationship compared to single due to divorce, separation, being widowed or never being married) and employment status (full-time: employed for 35 hours a week or more; or part-time: employed for less than 35 hours).
Statistical approach 
First, Cox proportional hazards regression was used to estimate the association between the presence of a chronic health conditions and involuntary retirement. Time to retirement was measured in days from the wave 2 interview until participants experienced the outcome (retired involuntarily), retired voluntarily, died or left the survey, or reached the end of the study (the day they were interviewed in wave 11), which ever came first. Exact data of retirement was unavailable and thus was deemed to have occurred on the 15th day of the month in which it occurred. Models were adjusted for baseline sociodemographic factors, including gender, age, household income, relationship status and employment status. 
The second part of the analysis for aim 1 used estimated hazard ratios to calculate the attributable risk (AR) - the proportion of people with a health condition who will retire because of it - and population attributable risk (PAR) - the proportion of involuntary retirement within the entire population attributable to poor health - associated with a chronic health condition (see supplementary material). Estimates of the population prevalence of chronic health conditions were obtained from wave 11 of the HILDA Survey, weighted to match Australian population characteristics (Watson, 2012). 
For aim 2, we used Cox proportional hazards regression to examine the extent to which the risk of involuntary retirement associated with having a chronic health condition varied by indicators of labour market disadvantage. For each indicator of disadvantage, we created a variable which identified individuals who experienced each type of disadvantage, with or without a chronic health condition. Models were run separately for each marker of disadvantage, using the least disadvantaged group with no chronic health condition as the reference category, and adjusting for baseline sociodemographic characteristics. Gender was considered both a sociodemographic factor and an indicator of labour market disadvantage and included in all models.
Hazard ratios and 95% Confidence Intervals (CIs) are presented for Cox models. An assumption of Cox regression is proportionality of the hazard ratio, that is, the effect of having a chronic health condition will be the same across every point of the follow-up period. This was checked visually with log-log plots of the Schoenfeld residuals. Where violations occurred, estimates of the effect were obtained for the first four years of follow-up.
We conducted three sets of sensitivity analyses. The first set tested whether the pattern of results held for other measures of poor health. The alternative measures were physical functioning and mental health, measured with the physical functioning and mental health subscales of the Medical Outcomes Study (MOS) and self-rated health. A score of 80 or less for physical functioning and a score of 60 or less for mental health indicated poor health. In sensitivity analyses using self-rated health, both “good” and “fair” or “poor” were compared to “excellent” or “very good”. We also tested whether excluding respondents who left the labour market for any reason and then re-joined changed the pattern of results. Our final set of sensitivity analyses tested whether controlling for superannuation savings and housing equity (separate analyses, in place of household income) altered the effect of a health condition on involuntary retirement. Our analyses were approved by the Human Research Ethics Committee at the University of South Australia (project ID: 0000032602) and the Australian National University Human Ethics Committee (project ID: 2014/117).

Results 
There were 1,281 respondents who met the inclusion criteria at baseline. However, 113 respondents were excluded because we were unable to calculate follow-up time (all other missing data excluded on a case by case basis). The remaining 1,168 respondents were followed for an average of 6.4 years, during which time 170 (14.6%) respondents reported involuntary retirement. The mean age of the sample at baseline was 53.8 years. Approximately 16% (n=184) of the employed older Australians in our sample reported a chronic health condition at baseline. Just over half of the sample (54%) were men, 78% were married or in a de facto relationship, 72% were employed full-time, 59% were on a permanent or fixed term contact and white-collar occupations were the most (43%). Almost two thirds of respondents (64%) were in optimal or good quality jobs and 14% reported adult caring responsibilities. 
[Table 1 about here] 
As in Table 1, the percentage with a chronic health condition was higher among respondents who were aged 50-54 years, single, in the lowest income groups, working part-time, in blue collar occupations or self-employed. More than one quarter of those reporting a chronic health condition involuntarily retired (26.1%) compared to only 12.4% of those who did not report such a health condition.

Chronic health conditions and involuntary retirement 
Compared to workers without a chronic health condition, workers with a chronic health condition were more than twice as likely to report involuntary retirement over the follow-up period (HR=2.31, 95% CI:1.63-3.28), see Table 2. However, regression diagnostics indicated that the effect of a chronic health condition on involuntary retirement was stronger in the first four years than in the last five years of follow-up (two-thirds [32/48, 66.7%] of participants with a health condition who retired involuntarily did so in the first four years). Therefore, the hazard ratio associated with the presence of a chronic health condition was re-estimated using only the first four years of follow-up. These results revealed that, for older workers, the presence of a chronic health condition was associated with a five-fold increase in the likelihood of involuntary retirement within four years (HR=5.03, 95% CI:2.35-10.79). 
[Table 2 about here] 
The attributable risk for early exit associated with chronic health conditions 
Given that the effect of chronic health conditions on exit varied with time (with most of the impact observed in the first four years of the follow-up), the AR and PAR for chronic health conditions were estimated first for the total time period and then for the first four years. Weighted estimates revealed that 21.4% of the Australian population aged 50-59 years reported a chronic health condition. Using this estimate of the effect of a chronic health condition over the first four year period, we estimate that 80.1% of older workers with poor health will retire involuntarily within four years (AR), accounting for almost half (46.3%) of involuntary retirement in this period (PAR). 
Compounding effects of chronic health conditions and labour market disadvantage 
In examining whether indicators of labour market disadvantage compounded health-related exit, models became unstable in the analysis of the first four years (due to small cell sizes). This limited our consideration to the entire follow-up period, likely leading to more conservative estimates. 
After controlling for age, income, relationship status and employment status, there was no evidence that women without a chronic health condition were at increased risk of involuntary retirement compared to men without a health condition (HR=0.99, 95%CI:0.67-1.46) (see Figure 1). However, in the context of a chronic health condition, the risk of involuntary retirement was slightly elevated for women: compared to their counterparts without a health condition, men with chronic health conditions had twice the risk of involuntary retirement (HR=2.12, 95% CI:1.32-3.41) and women showed a two and a half fold increase in the risk compared to men without chronic health conditions (HR=2.54, 95% CI:1.50-4.32). 
Adult caregiving responsibilities appeared to compound health-related involuntary retirement. Compared to workers without a chronic health condition or adult care responsibilities, workers with adult care (but no chronic health condition) reported a 161% increase in involuntary retirement (HR=1.61, 95%CI:1.00-2.58). However, in the context of a chronic health condition, adult caregiving responsibilities increased the risk of involuntary retirement by more than three-fold relative to those without caregiving responsibilities or a chronic health condition (HR=3.38, 95%CI:1.60-7.14). 
There was also evidence that the risk associated with chronic health conditions was compounded by factors relating to contract type, occupation and job quality. Compared to workers with no health condition on a permanent or fixed-term contract, neither casual (HR=1.43,95%CI:0.90-2.28) nor self-employed (HR=0.76, 95%CI:0.42-1.07) workers without health conditions were at greater risk of involuntary retirement. However, the risk of involuntary retirement increased to 2.62 (95%CI:1.67-4.12) for permanent employees and 3.74 (1.62-8.62) for casual workers with a chronic condition. In contrast, a chronic health condition did not increase the risk of involuntary retirement for self-employed (HR=1.11, 95%CI:0.55-2.24). Without a health condition, there was no difference in the risk of involuntary retirement for blue (HR=1.23,95%CI:0.79-1.92) or pink (HR=1.00, 95%CI:0.64-1.57) collar workers compared to white collar workers. A chronic health condition for white collar workers did not increase involuntary retirement (HR=1.27, 95%CI:0.64-2.52) compared to white collar workers with a health condition. However, both blue (HR=3.42, 95%CI:1.97-5.94) and pink (HR=3.50, 95%CI:1.90-6.43) collar workers with chronic health conditions reported a three-fold increase in the risk of involuntary retirement. 
Finally we found that the effect of job quality on involuntary retirement depended on whether a chronic health condition was present or not. In workers without a chronic health condition, there was no evidence that job quality was related to involuntary retirement: compared to respondents employed in the jobs of optimal quality with no health condition, neither workers in good (HR=1.13, 95%CI:0.68-1.88), nor poor (HR=0.97, 95%CI:0.56-1.70) nor very poor (HR=1.09, 95%CI:0.59-2.00) jobs without a health condition were at increased risk of involuntary retirement. However, in the context of a chronic health condition, the risk of early involuntary retirement increased almost linearly with decreasing job quality. (HR=2.66, 95%CI:1.20-5.90 for poor and HR=4.56, 95%CI:2.23-9.33 for very poor).
[Figure 1 about here] 
Sensitivity analyses 
We found that the patterning of the association between poor health and involuntary retirement was similar, with similar estimates for the risk of involuntary retirement when using physical functioning, mental health and self-rated health as our measure of poor health (Table A1). However, measures of poor physical health were somewhat larger in magnitude for involuntary retirement compared to mental health. Excluding those who left but later returned to the labour force during the follow up period also revealed very similar hazard ratios. Controlling for superannuation saving or housing equity (instead of household income) did not change the risk of involuntary retirement associated with a health condition (HR=2.31, 1.63-3.28 and 2.33, 1.64-3.31, respectively). 

Discussion
As our population ages, more Australians will be expected to, and will rely upon, working into older age. The retention of older workers is seen as essential for sustaining economic prosperity, and so, how best to support older workers will become a major challenge for the Government. Not all older workers are healthy. Indeed, among the workers aged 50-59 that we followed, nearly one-in-five reported at least one chronic condition at baseline. We investigated how chronic health conditions (which become more common as adults age) affect retention by following these workers for up to nine years. More than 80% of those with a health condition retired involuntarily because of their condition, usually within a few years of follow up, leaving the workforce before traditional retirement age. While the impact of poor health on employment exit was not equitable, chronic health conditions were more likely to lead to exit among workers experiencing other forms of labour market disadvantage (linked to care, quality and security of work, and occupation). Poor health therefore accelerates exit among the least advantaged workers, underscoring the importance of job design, work conditions and effective preventative health policies for a sustainable older-aged workforce. 
The findings extend previous research showing the fundamental importance of good health for labour market participation by showing how health and other types of labour market disadvantage interact (van Rijn et al., 2014, Van Den Berg et al., 2010). Thus beyond the well-known effects of health on productivity and participation, we found that poor health has another, negative, role which further undermines retention. Intergenerational workforce policies focus mostly on financial incentives for older workers to remain connected, on retraining or on reducing age-related discrimination (OECD, 2012). Our study makes clear that, over and above preferences, opportunities and financial need, the presence of a chronic health condition can force early retirement. 
Our paper is the first, to our knowledge, to reveal these deep and complex interconnections between health and disadvantage in the labour market. We show having adult caregiving responsibilities, working in manual occupations or in a poor quality job potentially compounded the labour force exit risk from poor health. In contrast, workers with chronic health conditions who were relatively advantaged, employed in white collar industries and in good quality jobs, did not show an increased risk of involuntary retirement. They are also likely to be the workers who are the most financially secure.
Implications for policy 
Our findings affirm the importance of health problems for older workers and underscore the need for employment policies and regulation which promote and protect good health. They also demonstrate the need to treat health and industrial relations as interconnected, not as separate policy concerns (AHRC, 2016). Investing in strategies which promote good health, and ensuring workplaces are designed in ways which are inclusive of those with a health condition, is essential to establishing sustainable employment trajectories. Our findings suggest two potential policy responses. First, we have demonstrated that job quality and the conditions of work can be potential policy levers for supporting older workers to remain employed. Where health-related problems and conditions are already evident, governments can implement policy and regulation to improve the conditions of work to enable older workers to manage their health while remaining employed. This may include strategies such as creating incentives for ongoing employment, reducing manual labour and regulation to ensure that employment conditions can accommodate the use of health services and support health-promoting behaviours. Another strategy would be to ensure health services are more flexible and accessible in terms of time or distance to employment (McQuoid et al., 2015). 
Second, our findings reiterate the social and economic significance of investing in preventative health resources for older workers. Targeted interventions that specifically address health problems leading to early retirement (Pit et al., 2013), as well as occupational health interventions (Crawford et al., 2010) can be used to successfully reduce the risk of early retirement. In the longer term, effective preventative health approaches (within workplaces and community wide) are needed to promote health at the population level in order to reduce retirement due to ill-health (Pit et al., 2013). The focus of prevention will need to move beyond older adults, reaching the rising number of young Australians displaying risk factors for future chronic disease (Australian National Preventative Health Agency, 2014, Australian Institute for Health and Welfare, 2017 ). 
The current disconnect between health prevention policy and industrial relations and employment policies is costly. Currently, 28% of men and 25% of women report retiring for reasons other than their own choosing (Productivity Commission, 2015). This percentage is likely to increase. The number of full- and part-time workers aged 45-64 years with a chronic health condition in Australia is forecast to rise by 35% and 43% respectively by the year 2030, reducing the gross national product by an estimated $63.7 billion (Schofield et al., 2015). If left unaddressed, individuals will forgo future retirement savings and employer superannuation contributions if they exit early and organisations will lose the expertise, skills and knowledge that older workers possess (AHRC, 2016) while the long term sustainability of the nation’s economy will be threatened.
Failing to address health-related barriers to employment and their connections with labour market disadvantage, will also compound economic and social inequities in older age. Good quality employment is seen as the primary mechanism out of poverty, and longer working lives as the key to adequate retirement savings. Yet, it is the lowest income earners who report disproportionately high rates of poor health and adult caregiving responsibilities.  They are also the most likely to experience labour market disadvantage. If the health concerns of older workers remain unaddressed, the lowest income earners (and therefore those most need of greater retirement savings) will continue to report the highest rates of involuntary retirement. How will they cope with a higher Age Pension access age? People who retire for health reasons have almost 100% less accumulated wealth than their healthy employed counterparts (Schofield et al., 2011), with obvious implications for financial security and quality of life. Alternatively, policies which successfully both promote good health and support workers with health conditions could deliver major benefits for low income workers, representing an opportunity to redress inequality in older age. 
Implications for theory and future research

Our findings have implications for theory related to the evaluation of social policy. There has been an ‘explosion of interest’ (Robeyns, 2005: 93) in the capability approach (Sen, 1999) among researchers and policymakers. However, the capability approach has also been criticized for focusing too heavily on individuals and not paying sufficient attention to the capabilities of groups (Robeyns, 2005) beyond comparisons of women and men (e.g. Nussbaum, 2003). Our research demonstrates the value of considering capabilities of older worker cohorts in evaluating social policy. Future research might similarly evaluate employment-related policies based on the capabilities of specific groups (e.g., evaluating immigration policies based on the capabilities of migrants from developing and developed countries).  
Our findings also suggest topics for future research. In particular, our findings suggest the value of identifying workplace accommodations that make it possible for older workers with chronic health conditions to continue working. For example, while poor health is more likely to drive labour market exit among older workers who were employed in blue or pink collar occupations, access to physical modifications or reduced hours might have enabled continued employment. Unfortunately, employers are often reluctant to provide those accommodations (Perera et al., 2014). Future research should also employ more nuanced typologies of chronic health conditions. Many chronic conditions vary in their severity and implications for workforce participation but small numbers in this study limited our ability to investigate the effect of specific conditions on involuntary retirement. Our finding that the effect of a health condition on involuntary retirement was stronger in the first four years may reflect the impact of particular (most severe and limiting) health conditions among those who retired earlier in the follow-up period. 

Limitations
This study has several limitations. Our results are based on a relatively small sample, with a small number of people who reported involuntary retirement. We were unable to examine the effect of a health condition at every wave of the HILDA. However, is likely that those with a chronic health condition continued to report a health condition. While our analysis is likely to have missed those who developed a health condition during the follow-up period; this omission would underestimate the risks associated with a chronic health condition. We also lacked the statistical power to detect differences in risk of health-related retirement across some sociodemographic and employment characteristics or consider the extent to which they vary with time. Therefore, we examined the overall pattern of results rather than emphasizing the statistical significance. We note that our findings are consistent with previous research which shows that both poor health and labour market disadvantage predict involuntary exit. Our measures, including the measures of chronic health conditions and involuntary retirement, were all self-reported and chronic health conditions were measured without regard for their severity or impact on daily activities. 

Conclusion
Traditionally, employment and health-related policy interventions been funded, designed and deployed separately. Our study underscores the costs of continuing to separate these policy paths for individual Australians as they age, for social and employment inequality and for the economy. Indeed one of the recommendations of a recent Senate inquiry was to oppose any further extension in the Age Pension access age to 70. In making this recommendation, the Senate Committee noted that a further rise would leave many women trapped on the far lower Newstart payment for many years and, as expressed in evidence from the Australian Council of Trade Unions, that many workers in manual jobs would be unable to meet the demands of the roles they are required to perform (Senate Economic References Committee, 2016 ). Health policy, similarly, views people needing care or treatment as time-rich consumers with little regard for the demands and pressures (such as employment and caregiving) that they, and in particular women, face. The strategic co-production of policies and regulation which enable employment to be flexible and responsive to health care needs and proactive health care and prevention to support employment participation are the next steps for an effective intergenerational workforce strategy. Coupling employment and health strategies for reducing the number of people experiencing labour market disadvantage, including gender-specific labour force disadvantage, with strategies to promote health and prevent chronic diseases will be key to supporting older (and low income) workers maintain their connection to the labour force. Without such policies, any economic and labour force participation benefits from the rise in the Age Pension access age will not be fully, or fairly, realised. 
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Table 1. Sociodemographic characteristics and indicators of labour market disadvantage by chronic health condition 
	
	No Chronic Health Condition
	Chronic Health Condition
	Total

	
	N=984 (84.2%)
	N=184 (15.8%)
	N=1,168

	
	n
	%
	n
	%
	n
	%

	Involuntary Retirement
	
	
	
	
	
	

	No
	862
	87.6
	136
	73.9
	998
	85.5

	Yes
	122
	12.4
	48
	26.1
	170
	14.6

	Sociodemographic Characteristics 
	
	
	
	

	Age 
	
	
	
	
	
	

	50-54 years
	593
	60.3
	108
	58.7
	701
	60.0

	55-59 years 
	391
	39.7
	76
	41.3
	467
	40.0

	Household Income 
	
	
	
	
	
	

	Richest quintile
	199
	20.0
	36
	19.6
	235
	20.1

	Quintile 4
	205
	20.8
	32
	17.4
	237
	20.3

	Quintile 3
	203
	20.6
	37
	20.1
	240
	20.6

	Quintile 2
	180
	18.3
	39
	21.2
	219
	18.8

	Poorest quintile
	197
	20.0
	40
	21.7
	237
	20.3

	Relationship Status 
	
	
	
	
	
	

	Single
	211
	21.4
	47
	25.5
	258
	22.1

	Married/de facto
	773
	78.6
	137
	74.6
	910
	77.9

	Employment Status
	
	
	
	
	
	

	Full-time
	714
	72.6
	127
	69.0
	841
	72.0

	Part-time
	270
	27.4
	57
	33.0
	327
	28.0

	Indicators of labour market disadvantage 
	
	
	
	

	Gender
	
	
	
	
	
	

	Men
	521
	53.0
	109
	59.2
	630
	53.9

	Women
	463
	47.0
	75
	40.8
	538
	46.1

	Adult Caregiving 
	
	
	
	
	
	

	No
	765
	86.0
	145
	86.8
	910
	86.1

	Yes 
	125
	14.0
	22
	13.2
	147
	13.9

	Contract Type
	
	
	
	
	
	

	Permanent/ fixed-term
	586
	59.8
	98
	53.9
	684
	58.9

	Casual
	120
	12.2
	22
	12.1
	142
	12.2

	Self employed
	274
	28.0
	62
	34.1
	336
	28.9

	Occupation 
	
	
	
	
	
	

	White collar
	428
	43.5
	79
	42.9
	507
	43.4

	Blue collar
	248
	25.2
	56
	30.4
	304
	26.0

	Pink collar
	308
	31.3
	49
	26.6
	357
	30.6

	Job Quality 
	
	
	
	
	
	

	Optimal
	256
	29.0
	44
	29.1
	300
	29.0

	Good
	312
	35.4
	47
	31.1
	359
	34.8

	Poor
	208
	23.6
	38
	25.2
	246
	23.8

	Very poor
	106
	12.0
	22
	14.6
	128
	12.4



Table 2. Hazard ratio, attributable risk and population attributable risk for chronic health conditions and involuntary retirement 
	 
	Retired involuntarily (%)
	Hazard Ratio (95%CI)
	Prevalence chronic health condition (%)
	Attributable Risk (%)
	Population Attributable
Risk (%)

	Chronic health condition 
	
	
	
	
	

	Overall 
	48/184 (26.1%)
	2.31 (1.63-3.28)
	21.4
	56.7
	21.9

	First 4 years
	32/75   (42.7%)
	5.03 (2.35-10.79)
	21.4
	80.1
	46.3


Notes: Models adjusted for age, gender, relationship status, household income and employment status. Prevalence refers to the weighted population estimated of chronic health conditions among the working population aged 50-59. The overall estimate uses data from the full follow-up period. First four years refers to the HR estimated for the first four years of the follow-up period. % Retired involuntarily refers to the number and percentage of respondents with a health condition who retired involuntarily/total number with a health condition. 
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Attributable risk (AR) 
Formula: AF= (RR-1)/RR  
where RR is the estimate of the relative risk (described in the manuscript as the hazard ratio (HR)). The attributable risk describes the proportion of involuntary retirement occurring among those with a health condition that is caused by the health condition.  

Population attributable risk (PAR)
Formula: P (RR-1) / (1+P * (RR-1)) 
Where P is the prevalence of the health condition in the population and RR is the relative risk (described in the manuscript as the hazard ratio (HR)). The population attributable risk describes the proportion of the involuntary retirement in the population that can be attributed to health conditions.  


Table S1. Hazard ratios, attributable risk and population attributable risk describing the effect of alternative measures of health (physical functioning, self-rated health and mental health) on involuntary retirement. 
	
	Retired involuntarily (%) 
	Hazard Ratio 
(95%CI)
	Prevalence of poor health measure (%) 
	Attributable Risk (%)
	Population Attributable Risk (%)

	Poor physical Functioning
	
	
	
	
	

	Overall 
	75/307 (24.4%)
	2.49 (1.80-3.42)
	23.5
	59.8
	25.9

	First 4 years
	47/122 (38.5%)
	5.12 (2.45-10.72)
	23.5
	80.6
	49.2

	Poor mental health 
	
	
	
	
	

	Overall
	31/163 (19.0%)
	1.53 (1.02-2.28)
	10.6
	34.5
	5.3

	Self-rated health
	
	
	
	
	

	Overall
	
	
	
	
	

	Good health 
	69/427 (16.2%)
	1.74 (1.21-2.51)
	41.1
	42.6
	23.4

	Poor health 
	39/130 (30.0%)
	3.65 (2.42-5.50)
	12.4
	72.6
	24.8

	First 4 years
	
	
	
	
	

	Poor 
	27/56 (48.2%)
	8.68 (3.80-19.82)
	12.4
	88.5
	48.8


Notes: Poor physical functioning was defined as a score of 80 or less on the MOS Physical Functioning subscale. Poor mental health was defined as having a score of 60 or less on the MOS Mental Health subscale. In models using self-rated health, good and poor/fair response categories are compared to “very good” or “excellent”. The proportionality assumption was violated for poor physical functioning and poor self-rated health, and thus, have been re-estimated using the first four years. Prevalence refers to the weighted population estimated of the poor health measure among the working population aged 50-59. All models are adjusted for age, gender, relationship status, household income and employment status. % Retired involuntarily refers to the number and percentage of respondents with a health condition who retired involuntarily/total number with a health condition.
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