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[bookmark: _Toc452370952]Executive Summary

The Australian Longitudinal Study on Women’s Health (ALSWH) includes three cohorts of women (born in 1921-26, 1946-51, 1973-78) who have been repeatedly surveyed since 1996, and a new cohort (born in 1989-95) first surveyed in 2013. The survey data are linked to Medical Benefits Scheme (MBS), Pharmaceutical Benefits Scheme (PBS), and hospital inpatient data, providing information on healthcare use, aged care data for women in the oldest cohort, and mortality data. The data provided by the women have been widely used to assess their health status and behavioural and sociodemographic characteristics that may affect health.

This report uses ALSWH data to identify expected trends in health status, health risks, and behaviours over the next two decades, and to compare trends across cohorts. Analysis of linked data on key health service use for women with different health and social needs provides an indication of potential service burden. The report also examines projected health disparities between women with different sociodemographic characteristics. 

Needing help with daily tasks
The prevalence of Australian women who needed help with daily tasks in 2015 was 3.9 per cent and this is predicted to increase to 4.6 per cent by 2035. As women age, their physical function scores decline and the prevalence of reported need for help with daily tasks increases. By the time women are in their late eighties, around 22 per cent will need help with daily tasks, and there is no evidence that this percentage will be lower for subsequent cohorts of women. Consequently, as the Australian population ages, the percentage of women who need help with daily tasks will increase proportionally. The increase in the number and proportion of women who need help is likely to translate into large increases in demands on healthcare and increases in healthcare costs. 

Obesity
Total health expenditure for obese women will double over the next 20 years, whereas the rate of increase in MBS, PBS, and hospital costs will be slower for women who are not obese. Women’s body mass index increases with age to around 70 years, and is higher with successive cohorts. The prevalence of women who are obese increased 3.5 fold in the 1973-78 cohort from 1996 to 2012 and 1.6 fold in the 1946-51 cohort from 1996 to 2013. The prevalence of women who are obese is higher in the 1989-95 cohort compared to when the 1973-78 cohort were the same age. The increasing prevalence of obesity across successive cohorts, the increase in weight associated with ageing, and the projected changes in population size and structure all lead to a large projected increase in the number of obese women over the next two decades.  Our projections show that the number of obese women will double from 2.4 million (or 26.6 per cent) to 4.8 million (or 40.0 per cent) between 2015 and 2035. 

Smoking
The prevalence of smoking decreases with age and across successive cohorts. The uptake of smoking in the 1989-95 cohort is lower than in the 1973-78 cohort at the same age. If this trend continues, from 2015 to 2035, the prevalence of smokers among Australian women aged 20-90 is predicted to decrease from approximately 10 per cent to 3 per cent. The consequence of this decrease in smoking will be a decrease in healthcare costs attributable to smoking.

Mental Health
With population growth, the number of women aged 20-90 with psychological distress will increase from 1.2 million to 1.7 million from 2015 to 2035 – however the prevalence of psychological distress in this population is projected to decrease from 14 per cent to 13.6 per cent over that same period due to population ageing. Mental health scores are relatively stable with age, and women in the 1921-26 cohort score slightly better than the 1973-78 cohort. Correspondingly, the prevalence of women with psychological distress decreases with age. Women who experience psychological distress in the 1946-51 and 1921-26 cohorts have higher MBS, PBS, and hospital costs than women who do not have psychological distress.

Dementia
The number of women in the Australian population living with dementia is predicted to double between 2015 and 2035 if the prevalence of dementia remains constant. If the incidence of dementia remains constant, the number of new cases of dementia diagnosed each year in Australian women is predicted to double between 2015 and 2035. By 2012, 20 per cent of the ALSWH older cohort aged 85-90 had a report or record of dementia. After accounting for the possible underestimation of dementia in the cohort, 28 per cent of women were estimated to have dementia by age 90.

Highest educational attainment
The prevalence of women who attain a university qualification has increased by birth cohort and over time within each cohort. The number of women with a university education is predicted to increase from 2.6 million (or 28.5 per cent) to 4.4 million (or 36.1 per cent) between 2015 and 2035. Women with university education have lower healthcare costs than women with no university education. Consequently, while healthcare costs will increase overall, the increase in costs will be lower among more educated women. 

Ability to manage on income
Younger women found it most difficult to manage on their available income, however managing on income became easier with age. Women who have difficulty managing on income have more MBS, PBS, and hospital costs overall. The number of women aged 20-90 who have difficulty managing on income is predicted to increase from 3.5 million to 4.6 million between 2015 and 2035, however prevalence will decrease by 1 per cent. We recognise that this is likely to be an underestimate of the proportion of women who have difficulty managing on income over the next 20 years. Women who have difficulty managing on income are predicted to have a total of $1.6 billion in MBS costs, $3.4 billion in PBS costs, and $9.8 billion in hospital costs in 2035. 

Marital status
The prevalence of women who have partners increases from early adulthood until the late thirties, and by middle age, approximately 80 per cent of women are married or are in a de facto relationship. The percentage of women who are divorced increases with age in the 1946-51 cohort, and the percentage of women who are widowed increases with age in the 1921-26 cohort. The total number of women aged 20-90 who have partners is projected to increase from 6.2 million in 2015 to 8.2 million in 2035, however the prevalence will remain stable at approximately 67 per cent.

There was no consistent trend for MBS, PBS, and hospital claims and costs between partnered and unpartnered women, except that hospital costs for partnered women in the 1973-78 cohort were approximately $1000 higher than unpartnered women. It is projected that in 2035, the MBS, PBS, and hospital costs for women with a partner will be $2.5 billion, $4.8 billion, and $14.2 billion, respectively. For women who do not have partners, it is projected that in 2035, the MBS, PBS, and hospital costs will be $1.6 billion, $3.7 billion, and $8.2 billion, respectively.

Area of residence
The percentage of women who live in a major city (approximately 70 per cent), inner regional areas (20 per cent), and outer region and remote areas (10 per cent) are relatively stable across all observed ages for the women in ALSWH. With population growth, the number of women who live in a major city will increase, however the proportion of women who live in a major city is predicted to remain stable at 70 per cent. There was little difference in estimated MBS and PBS claims and costs between women who live in a major city and those who lived in a regional or remote area. However, hospital costs were higher for older women living in a major city than those who live in a regional or remote area. 

Women who live in a major city are predicted to have total MBS, PBS, and hospital costs of $2.8 billion, $6.1 billion, and $17.1 billion, respectively, in 2035. In comparison, women who live in regional or remote areas are predicted to have total MBS, PBS, and hospital costs of $1.2 billion, $2.5 billion, and $6.7 billion, respectively, in 2035.

Summary
The overall effects of population ageing and population growth will result in an increase in healthcare expenditure. However, these effects are not equal for all population subgroups. A major driver of increased expenditure is obesity, with obesity rates increasing with age and over subsequent generations, and with obesity being a major driver of healthcare costs. Smoking is also a major driver of healthcare costs, but rates of smoking are projected to decrease so that smoking will account for a lower proportion of costs. Other factors likely to drive large increases in healthcare costs in the future include dementia and declines in phsyical function with consequent increased need for help with daily tasks. Education levels are projected to increase, potentially offsetting some increases in healthcare costs since women with higher levels of education have lower overall healthcare costs.
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[bookmark: _Toc446584234][bookmark: _Toc446585356][bookmark: _Toc452370954]The Australian Longitudinal Study on Women’s Health
The Australian Longitudinal Study on Women’s Health (ALSWH) was established in 1995 and in 1996, recruited 47,000 women in three age cohorts: aged 18 to 23 years (women born in 1973-1978), 45 to 50 years (1946-51 cohort), and 70-75 years (1921-26 cohort). The age groups were selected so that health of Australian women could be characterised across the life course. All cohorts have completed surveys approximately every three years since 1996. Since 2011, the 1921-26 cohort have additionally completed six-monthly follow-up surveys. Over the course of the study, participants have provided information on social, psychological, physical, and environmental aspects of their health and their use of health services. Self-reported survey data have also been linked to records for the Medicare Benefits Scheme (MBS), the Pharmaceutical Benefits Scheme (PBS), Cancer Registries, National Death Index, and hospital data for New South Wales, Queensland, South Australia, and Western Australia. Furthermore, record linkage to aged care data has been obtained for the 1921-26 cohort. 

In 2013, a new cohort of 17,000 women aged 18 to 23 (1989-95 cohort) was recruited to examine the health and wellbeing of the next generation of young women. Where possible, data from the 1989-95 cohort have been included in analyses in this report.

ALSWH has now obtained 20 years of data on women’s health from early adulthood to old age. This provides a unique opportunity to use this historical data to predict changes to women’s health, and health service cost and utilisation for the next 20 years.

The purpose of this report is to:
· identify expected trends in health status, health risks, and behaviours over the period 2015 to 2035;
· provide an indication of potential health service utilisation and burden on the healthcare system; 
· assess expected health and health service utilisation according to key drivers of poor health; and,
· assess expected health and health service utilisation for women from different population subgroups.



[bookmark: _Toc446584235][bookmark: _Toc446585357][bookmark: _Toc452370955]Forecasting health trends and expenditure
Long-term projection (more than ten years into the future) of healthcare use and expenditure is valuable in helping governments develop and implement policies to ensure the healthcare system can cope with the needs of the population. For this reason, the Australian Government produces an Intergenerational Report every five years to present changes that are likely to occur over the next forty years in the Australian population and how these may affect our economy, work force, budget, and environment. The Intergenerational Report generates these projections under the assumption that current Government policies will remain in place for the 40 year forward projection period and assesses their long-term sustainability. The 2015 Intergenerational Report is the fourth report in the series and describes the changes leading up to 2054-55 (Treasury, 2015). 

Treasury projections for the 2015 Intergenerational Report are based on the following predictions and assumptions:
· Life expectancy at birth is projected to increase from 91.5 years for men and 93.6 years for women today to 95.1 and 96.6 years in 2054-55, respectively.
· Fertility rate will remain stable as is it has been since the late 1970s.
· Net overseas migration will be at 215,000 people a year.
· The average annual growth rate in the population will be 1.3 per cent.

Key findings from the 2015 Intergenerational Report related to this report are:
· Ageing in the population is predicted to contribute approximately 10 per cent to the increase in health spending.
· The key drivers of health expenditure are expected to be non-demographic factors such as changes in disease rates and technology; these are expected to account for approximately 80 per cent of the projected increase in health spending.
· Under current legislation, the Australian Government health expenditure is projected to increase from 4.2 per cent of GDP in 2014-15 to 5.7 per cent of GDP (or $260 billion in 2015 Australian dollars) by 2054-55.
· Also under current legislation, real health spending per person (adjusted for inflation and population growth) is projected to increase from $2,800 in 2014-15 to $6,600 in 2054-55.
· Spending per person on Medicare services is projected to increase by over 25 per cent per person (from $855 in 2014-15 to $1,017 in 2027-28 in 2015 Australian dollars).
· Pharmaceutical spending per person is projected to increase from $420 in 2014-15 to $474 in 2027-28 (in 2015 Australian dollars).
· Australian Government funding for public hospitals is estimated to increase from $647 per person in 2014-15 to $680 in 2017-18 (in 2015 Australian dollars) and projected to remain constant going forward.
· Projections from 2028-29 onwards was not separated by different health components, but rather total of Australian Government health spending based on historical data.

This report will complement the 2015 Intergenerational Report by producing projections in health expenditure for women based on generation-specific and age-specific trends identified in ALSWH for key drivers of poor health and population subgroups. 

[bookmark: _Toc446584236][bookmark: _Toc446585358][bookmark: _Toc452370956]Key drivers of poor health and health inequalities
This report will focus on four key drivers of poor health: obesity, smoking status, mental health problems, and dementia. The latest available data from the Australian Bureau of Statistics (ABS) showed that these are major contributors to burden of disease in Australia, or  strongly associated with conditions that are amongst the top twenty causes of death in Australia overall and top ten, specifically, in Australian women in 2014 (ABS, 2016). Mental and behavioural disorders accounted for 13 per cent of total burden and 23 per cent of non-fatal burden in 2010 (AIHW, 2014a). High body mass index and smoking contributed 9 and 8 per cent, respectively, of the total burden in 2010 (AIHW, 2014a). In 2011, dementia accounted for 4 per cent of total disease burden and was ranked second for overall burden of disease for people aged 65 and over, and third for leading causes of disability burden (AIHW, 2012).

There are also known health disparities between population subgroups categorised by highest educational attainment, ability to manage on income, marital status, and area of residence. These characteristics represent an individual’s circumstances and affect their health behaviour and status. For example, people in regional and remote areas were more likely to be overweight or obese, to drink excessive amounts of alcohol, and to suffer from acute or chronic injury than those in major cities in 2004-05 (AIHW, 2008). In addition to these health issues and lifestyle behaviours, people in regional and remote areas were more likely to be daily smokers and to have high blood cholesterol compared with those in urban areas in 2011-12 (AIHW, 2014a). Research from ALSWH showed a higher incidence of heart disease for women living in remote areas, even after adjusting for lifestyle factors (McLaughlin, Hockey & Mishra, 2013), and death rates for lung cancer and chronic obstructive pulmonary disease were substantially higher in rural compared to urban areas (Dobson et al., 2010). Similarly, those with lower educational qualifications were more likely to develop arthritis, bronchitis or emphysema, and diabetes, and to drink excessively and smoke (AIHW, 2006). Findings from ALSWH also show that lower education levels were associated with heavier weight in women aged 18-23 and greater weight gain with age (Holowko et al., 2014), as well as increased risk of stroke in mid-aged women (Jackson, Jones & Mishra, 2014). Therefore, it is important to consider how changes in population subgroups will affect future health expenditure.

[bookmark: _Toc446584237][bookmark: _Toc446585359][bookmark: _Toc452370957]Strategy for projection modelling
In this report, longitudinal data from ALSWH were used to identify the trends for prevalence of health conditions and lifestyle factors (physical functioning and needing help with daily tasks, obesity, smoking status, mental health problems, and dementia) from 1996 to 2013. At each survey, data from all women who provided information for the required health condition or socioeconomic status were used in the analysis, regardless of whether or not the condition or status was also reported in subsequent surveys. Because there are four cohorts in this study, it was possible to distinguish age, period, and cohort differences in trends. If age is the only determinant of a condition, the trends for each cohort follow trajectories that can be joined up smoothly to provide estimates for each year of age. In contrast, period effects are identified when trends for each cohort follow similar patterns that can be attributed to factors such as policy changes that impact similarly on all cohorts. Finally, cohort effects are apparent when the trends are markedly different for each cohort; for example, younger women are gaining weight faster than previous generations. The trends in ALSWH data were then used to project prevalence of these health issues of interest over the next twenty years, from 2015 to 2035. The strength of ALSWH data, compared to data used for Intergenerational Reports and similar projections, is the ability to use longitudinal data to incorporate period and cohort differences.

To examine changes in health expenditure, the ALSWH survey data were first linked to MBS, PBS, and hospital datasets. The average (mean) use and cost of each service were calculated to determine the difference in health expenditure between healthy women and women who had a health issue of interest (e.g. obese and non-obese women). The trends were then incorporated with population projections provided by the ABS to project total health service use and cost from 2015 to 2035. The methods are described in detail in the Appendices.

There are important advantages to this strategy. Firstly, it acknowledges and accounts for the fact that prevalence of health conditions may change in a non-linear fashion over time and differently for different generations. This contrasts with assumptions in many projection studies. Goss (2008) also projected health expenditure based on future prevalence and incidence on a large range of diseases, and estimated that growth of health costs was attributed to increases in volume of services per treated case (50 per cent), population ageing (23 per cent), population changes (21 per cent), and excess health price inflation (5 per cent). Another advantage of our report is that different components of government health expenditure (MBS, PBS, and hospital costs) have been projected by analysing average cost trends per woman and by health condition rather than using historical overall health expenditure. The latter does not account for changes in the health status of people by birth cohort, or that people with poorer health have higher health costs on average. 

[bookmark: _Toc446584238][bookmark: _Toc446585360][bookmark: _Toc452370958]How will the Australian population change from year 2015 to 2035?
The population projections for years 2015 to 2035 used in this Report were obtained from the Australian Bureau of Statistics’ publication, Population Projections, Australia, 2012 to 2101 (ABS, 2013). Three series of projections (Series, A, B, and C) are described. They vary in the assumptions made of future rates of fertility, mortality, immigration, and migration. Series B projections are based on current levels in fertility, life expectancy at birth and emigration, whereas Series A and C projections assume a higher and lower rate for each of these variables, respectively (Table 2-1). Note that net overseas migration is the net gain or loss of population through immigration and emigration. The base population used in the ABS projections is the preliminary estimated resident population at 30 June 2012.

[bookmark: _Toc446590844][bookmark: _Toc452470076]Table 2‑1: Assumptions and characteristics of the population projections generated by the Australian Bureau of Statistics (ABS, 2013).
	
	Assumptions
	Projected population at 30 June

	
	Total fertility rate (from 2026), babies per woman
	Net overseas migration (from 2021), persons
	Life expectancy at birth, females (from 2061), years
	2015
	2035

	Series A
	2.0
	280,000
	93.6
	24,002,458
	33,926,911

	Series B
	1.8
	240,000
	88.3
	23,940,552
	32,046,518

	Series C
	1.6
	200,000
	88.3
	23,877,708
	30,442,199

	Recent average
	1.9a
	199,860a
	84.2b
	
	


a Observed average for 2010-12; b Observed average for 2009-11

Based on the assumptions described in Table 2-1 above, the Australian population is projected to increase by 9.9 million (Series A), 8.1 million (Series B), or 6.6 million people (Series C) between 2015 and 2035 (Figure 2-1).
[image: ]
[bookmark: _Toc452469924]Figure 2‑1: Projected population of Australia from 2012 to 2101 (box shows projections for 2015 to 2035) (ABS, 2013).

There are a number of important considerations about the population projections. Although assumptions have been made based on demographic trends from the last decade or longer, the ABS have incorporated a ‘phase-in’ period for each assumption. This is shown in Table 2-1, where the net overseas migration and total fertility rates are phased in by 2021 and 2026, respectively. The increase in life expectancy at birth is phased in by 2061. Following the phase-in period, the assumptions remain constant for all projections.

The differences in age-structure of the Australian female population at 2015 and 2035 are shown in Figure 2-2. The 2015 population age structure has noticeable peaks and troughs that can be explained by historical events:
· a post-World War II baby boom from 1946 to 1966 where the total fertility rate ranged from 3.0 to 3.5 babies per woman, resulting in a steady increase in the total population (ABS, 2012d, 2013). 
· more than 170,000 European migrants, the majority of whom were aged 15-35, arrived in Australia between 1947 and 1954 through the Displaced Persons Scheme (Mence, Gangell & Tebb, 2015).
· the introduction of the Pill in 1961 contributed to a dramatic reduction in fertility rate (ABS, 1996).
· changing social attitudes towards family size and women engaging in employment in the 1960s and 70s (ABS, 1998).
· first echo of the baby boom from 1970-73 when children of the baby boomers started having children of their own (ABS, 2004a).
· approximately 95,000 refugees resettled in Australia between 1975 and 1985 (DIEA, 1985).
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[bookmark: _Toc452469925]Figure 2‑2: Comparison of the estimated Australian female resident age structure  in 2015 and 2035 (ABS, 2013, 2015a). 

The following chapters present the outcomes of projections that apply weights from ALSWH data and observed trends to these population projections. The next chapter (Chapter 3) presents trends in physical function and need for help with daily tasks. The next four chapters focus on major contributors to poor health: obesity, smoking status, mental health problems, and dementia. The final four chapters focus on health disparities between people with different sociodemographic characteristics.

[bookmark: _Toc446584239][bookmark: _Toc446585361][bookmark: _Toc452370959]Physical function and needing help with daily tasks
[bookmark: _Toc446584240][bookmark: _Toc446585362][bookmark: _Toc452370960]Background
Physical functioning refers to the ability to perform typical activities of daily living (ADL) such as walking, climbing stairs, bending, and bathing, and instrumental ADLs (IADLs) such as using a telephone, handling finances, preparing food, and shopping. Difficulty or inability to carry out ADLs and IADLs is associated with poorer quality of life, increased hospitalisation, loss of independence (dependency), and mortality (Gill et al., 2001; Miller & Weissert, 2000). The 2012 Survey of Disability, Ageing and Carers reported that 4.2 million Australians (18.5 per cent) had a disability, defined as ‘any limitation, restriction or impairment which restricts everyday activities and has lasted or is likely to last for at least six months’ (ABS, 2012a). The percentage of people with disabilities in Australia has remained fairly stable at 18-20 per cent over the last 18 years (ABS, 1999, 2004b, 2010b, 2012a), however with the rising population, the number of people with disability is also increasing. The number of women aged over 25 years who had a disability increased from 1.76 million in 2003 to 1.96 million in 2012. As expected, the prevalence of disability also increases with age (Hosseinpoor et al., 2012). Approximately 8 per cent of Australians aged 20-24 years had a disability compared to 80 per cent by the age of 85 years (AIHW, 2013).

Gender inequalities in disability have also been reported with women more likely to have a disability compared to men (Crimmins, Kim & Sole-Auro, 2011; Hosseinpoor et al., 2012; Oksuzyan et al., 2014; Sole-Auro & Crimmins, 2014). It has been suggested that the longer life expectancy of women increases their likelihood of developing disabling conditions with age whereas men are more likely to develop diseases with high mortality rates. According to the ABS Survey of Disability, Ageing and Carers Australia conducted in 2012, there was no difference in disability rates overall, however the prevalence of people with profound or severe disability was higher for women than men after the age of 70-74 (ABS, 2012a).

Internationally, the percentage of people aged over 50 years with a disability and who receive help ranges from 39 per cent (USA) to 79 per cent (Spain) and is associated with availability of government-funded formal care (Sole-Auro & Crimmins, 2014). Findings from the English Longitudinal Study of Ageing demonstrated that the need for help with ADLs was exacerbated by frailty; of the people aged 60 and over who had difficulties with ADLs, 71 per cent of those who were frail reported receiving help compared to 31 per cent of those who were not frail (Gale, Cooper & Sayer, 2015). In Australia, 60 per cent of people living with a disability needed assistance, and of these, 98 per cent received some help in 2012 (ABS, 2012a).

In ALSWH, participants who subsequently have missing data, drop out, or die during the study have lower levels of physical function and physical activity in addition to being less educated and more likely to be smokers (Peeters et al., 2013). Therefore, the analyses shown here are likely to under-represent the prevalence of disability and the need for help with daily tasks compared to the general population.

[bookmark: _Toc446584241][bookmark: _Toc446585363][bookmark: _Toc452370961]Measurement of physical functioning and needing help in ALSWH
Physical functioning was measured using the short-form general health survey (SF-36), which is widely used to assess health-related quality of life. The SF-36 has 36 items that can be used to construct eight subscales and two summary measures. Physical functioning is a subscale whose scoring is based on ten of the thirty-six items as follows:
‘The following questions are about activities you might do during a typical day. Does YOUR HEALTH NOW LIMIT YOU in these activities? If so, how much?

a 	VIGOROUS activities such as running, lifting heavy objects, participating in strenuous sports
b 	MODERATE activities such as moving a table, pushing a vacuum cleaner, bowling or playing golf
c 	Lifting or carrying groceries
d 	Climbing SEVERAL flights of stairs
e 	Climbing ONE flight of stairs
f 	Bending, kneeling or stooping
g 	Walking MORE THAN ONE kilometre
h 	Walking HALF a kilometre
i 	Walking 100 metres
j 	Bathing or dressing yourself’

The response options are ‘Yes, limited a lot’, ‘Yes, limited a little’, and ‘No, not limited at all’.
Raw scores are then derived from the 10 items and transformed to a 0 to 100 scale (Appendix A). The SF-36 has been included in all surveys for the 1973-78, 1946-51, and 1921-26 cohorts.

The need for help with daily tasks was determined in all surveys for all cohorts using the following questions:
‘Do you regularly need help with daily tasks because of long-term illness, disability or frailty (e.g. personal care, getting around, preparing meals etc)?’ (1921-26 and 1946-51 cohorts)
‘Do you regularly need help with daily tasks because of a long-term illness or disability (e.g. help with personal care, getting around, preparing meals etc)?’ (1973-78 cohort)
The response options for these questions are ‘yes’ or ‘no’.
These questions were sourced from the Australian Bureau of Statistics 1993 Survey on Disability, Ageing and Carers. 

[bookmark: _Toc446584242][bookmark: _Toc446585364][bookmark: _Toc452370962]Physical functioning and disability
[bookmark: _Toc446584243][bookmark: _Toc446585365][bookmark: _Toc452370963]Changes in physical functioning across the adult lifespan
As expected, the 1973-78 cohort of women have high and stable physical functioning scores (Figure 3-1). In contrast, women in the 1946-51 and 1921-26 cohorts have, on average, declining physical functioning scores (from approximately 85 to 40) and the rate of decline increases with age. The relationship between physical functioning and age has been reported in previous ALSWH research (Lucke et al., 2010; Peeters et al., 2013; Windsor, Burns & Byles, 2013) and supports evidence from other studies (Long & Pavalko, 2004). 
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[bookmark: _Toc452469926]Figure 3‑1: Trajectory of physical functioning with average age in each cohort (1973-78, 1946-51, 1921-26) at each survey.

[bookmark: _Toc446584244][bookmark: _Toc446585366][bookmark: _Toc452370964]Needing help with daily tasks as a measure of disability
Research from ALSWH demonstrated that the mean physical functioning score for women in the 1921-26 cohort who reported needing help with daily activities was 62.8 (Peeters et al., 2013). However, this disability threshold cannot be applied across the lifespan as it differs with age. We, therefore, used a one-item survey instrument on needing help with daily activities (Section 3.2). When the percentage of women who indicated that they needed help was plotted by age, those in the 1973-78 cohort needed the least help (no more than 1.6 per cent) and the percentage increased gradually for the 1946-51 cohort (from 2.6 to 3.7 per cent) and dramatically for the 1921-26 cohort (from 8.6 to 22 per cent; Figure 3-2). Together with Figure 3-1, it can be seen that with increasing age, physical functioning decreases and the need for help increases. Further, there is no evidence that these trajectories would be different for each cohort. The 2006 Australian Census also demonstrated similar trends; the prevalence of people needing assistance was 29 per cent amongst 80-84 year olds and was as high as 68 per cent for people over the age of 90 (ABS, 2008). The ABS also noted that more than half the people who needed assistance were aged 65 years and over. 

In other countries, the percentage of people aged 50 years and over who need help with ADLs and IADLs in 2006 was 17.7 per cent (USA), 17.5 per cent (England), and 15.3 per cent (Spain) (Sole-Auro & Crimmins, 2014). In Canada, 65.1 per cent of women aged 75 years and over reported needing help with at least one ADL or IADL (Quail, Wolfson & Lippman, 2011). These results are similar to our findings.
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[bookmark: _Toc452469927]Figure 3‑2: Percentage of women who reported needing help with daily tasks by average age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.



[bookmark: _Toc446584245][bookmark: _Toc446585367][bookmark: _Toc452370965]Projections of needing help with daily tasks over the next 20 years
To forecast the prevalence of women who need help over the next 20 years, we first modelled the prevalence of needing help by age based on trends shown in Figure 3-2. The graph shows that there is an age effect, but not a birth cohort-, effect for whether or not a person needs help with daily tasks. The resultant model provides the prevalence of women who need help at every age from the ages of 20 to 90 years (Figure 3-3 and Appendix B Section 13.1). 
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[bookmark: _Toc452469928]Figure 3‑3: A model of the percentage of women who reported needing help with daily tasks by actual age for the 1973-78, 1946-51, and 1921-26 cohorts.

The model was then used to project the prevalence of Australian women aged 20-90 years who need help from 2015 to 2035 (Appendix C). For this purpose, we assumed that the age-specific prevalence of disability for women remains the same for this twenty-year time period. The age-specific estimates for needing help with daily tasks were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035 (provided by the ABS; Introduction, Section 2.5; (ABS, 2013)) to predict the number and percentage of women who need help. Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

Figure 3-4 shows that the number of Australian women who need help with daily tasks was approximately 350,000 in 2015 and increased to a total of 547,786 (Series C) to 574,996 (Series A) in 2035. This equates to an increase from 3.9 per cent to 4.5-4.6 per cent for all Series (Table 3-1). 
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[bookmark: _Toc452469929]Figure 3‑4: Number of Australian women aged 20-90 who will need help with daily tasks from 2015 to 2035.

[bookmark: _Toc446590845][bookmark: _Toc452470077]Table 3‑1: Projected number and prevalence of women who will need help with daily tasks in Australia from 2015 to 2035.
	 Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	349,912
	3.88
	349,672
	3.88
	349,427
	3.89

	2020
	390,745
	3.95
	389,221
	3.97
	388,017
	3.99

	2025
	443,597
	4.12
	438,996
	4.14
	436,206
	4.18

	2030
	507,203
	4.33
	496,874
	4.35
	492,086
	4.41

	2035
	574,996
	4.54
	555,123
	4.54
	547,786
	4.62


Population pyramids were constructed to help illustrate the changes in the prevalence of Australian women aged 20 to 90 who need help with daily tasks in 2015 and 2035 (Figures 3-5 and 3-6). With a larger population of older people in 2035, the number of women who will need help with daily tasks in twenty years will also increase due to population ageing.
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[bookmark: _Toc452469930]Figure 3‑5: Projected number of women who need help with daily tasks in Australia by age in 2015 based on current population trends (Series B).
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[bookmark: _Toc452469931]Figure 3‑6: Projected number of women who will need help with daily tasks in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584246][bookmark: _Toc446585368][bookmark: _Toc452370966]Impact of needing help with daily tasks on healthcare expenditure
The use of healthcare services by Australian women who do or do not require help was determined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions each year and the cost of accessing these services (Appendix D). This is important as one of the most commonly identified types of help reported by people living with a disability was help with healthcare (ABS, 2012a). Because there were so few participants who needed help in the 1973-78 cohort, the healthcare cost analysis for MBS, PBS, and hospital services was limited to the 1946-51 and 1921-26 cohorts.
[bookmark: _Toc452370967][bookmark: _Toc446584247][bookmark: _Toc446585369]Medicare Benefits Scheme 
For the 1946-51 and 1921-26 cohorts, the survey data have been linked to MBS data from 1996 to 2013. The MBS dataset allows us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. For both cohorts, the women who needed help with daily tasks made more unreferred MBS claims than women who did not need help (Figure 3-7). In the 1946-51 cohort, women who needed help made, on average, 6 or 7 more unreferred MBS claims than women who did not. For the 1921-26 cohort, the women who needed help made approximately 3-5 more unreferred MBS claims per year than women who did not from the age of 75 years until 81 years, and the gap between the two groups then decreased with age.
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[bookmark: _Toc452469932]Figure 3‑7: Comparison of average number of unreferred MBS claims per woman per year for the 1946-51 and 1921-26 cohorts by needing help or not needing help with daily tasks.
To estimate the total MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. To calculate total costs, it was assumed that this average cost was the same for obese and non-obese women. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated by multiplying the number of unreferred MBS claims by $48.80. Then, the average unreferred MBS cost for women who did or did not need help with daily tasks was estimated (Appendix D, Section 15.1).

For the 1946-51 cohort, the estimated unreferred MBS cost per participant across the survey period was $251-333 (in 2014 Australian dollars) for those who did not need help with daily tasks (see Figure 3-8). Women who needed help had an unreferred MBS cost of $538-695 and this was approximately $287-362 more than women who did not need help. In the 1921-26 cohort, women who did not need help with daily tasks had an estimated $439 in annual unreferred MBS costs at age 72 and this increased to $714 by age 87. Those women who needed help had an annual unreferred MBS cost of $687 to $841 from age 72 to 87 years. The difference in unreferred MBS cost ($127-243) was smaller in this cohort than the 1946-51 cohort.
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[bookmark: _Toc452469933]Figure 3‑8: Comparison of average unreferred MBS costs per participant per year for 1946-51, 1921-26 cohorts by needing help or not needing help with daily tasks.

[bookmark: _Toc446584248][bookmark: _Toc446585370][bookmark: _Toc452370968]Pharmaceutical Benefits Scheme 
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined for women who did or did not need help with daily tasks (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only two sets of data points for the graphs.

Women who needed help with daily tasks had more PBS prescriptions filled than women who did not need help (Table 3-2). In the 1946-51 cohort, women aged 64 who needed help with daily tasks had three times as many PBS prescriptions filled and almost four times greater PBS costs than women who did not need help. For the 1921-26 cohort, the difference in number of PBS claims and costs was not as great between the two groups. Women aged 87 who needed help with daily tasks had on average 70.3 prescriptions filled at a cost of $2249 (in 2012-13 Australian dollars) compared with 50.4 prescriptions at an annual cost of $1872 for women who did not need help.

[bookmark: _Toc446590846][bookmark: _Toc452470078]Table 3‑2: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant 1946-51, and 1921-26 cohorts for women who needed or not needed help with daily tasks.
	
	
	ALSWH Cohort

	
	
	1946-51
	1921-26

	Group
	Corresponding survey
Year
Average age (years)
	Survey 7
2013
64
	Survey 6
2011
87

	Need help with daily tasks
	Mean number of PBS claims per participant
	64.9
	70.3

	
	Mean PBS cost per participant ($)
	3250
	2249

	Not need help with daily tasks
	Mean number of PBS claims per participant
	21.4
	50.4

	
	Mean PBS cost per participant ($)
	836
	1872




[bookmark: _Toc446584249][bookmark: _Toc446585371][bookmark: _Toc452370969]Hospital costs
Due to the limitations of the hospital datasets available, the numbers of ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and costs accrued by obese and non-obese women (see Appendix for further details). For the 1946-51 and 1921-26 cohorts, the survey data for participants living in NSW were linked to NSW Admitted Patient Data Collection. This dataset provides a record of the patient’s diagnosis using Australian Refined Diagnosis Related Group (AR-DRG) codes. Each AR-DRG represents a group of similar conditions that require similar hospital services. Public hospital costs are available through the National Hospital Cost Data Collection (NHCDC) provided by the Independent Hospital Pricing Authority (IHPA). The NHCDC lists the average cost for all AR-DRG codes. For each participant, a hospital cost (in 2012-13 Australian dollars) was determined for every admission using AR-DRG from the hospital record and matching it to the average cost of AR-DRG from the NHCDC. Then, the hospital costs for each admission were summed to obtain the annual cost for each woman (Appendix D, Section 15.3).

Hospital costs (in 2012-13 Australian dollars) were substantially higher for women who needed help with daily tasks compared to women who did not need help (Figure 3-9). In the 1946-51 cohort, women who did not need help accrued approximately $930-1600 in average hospital costs whereas for women who needed help, average hospital costs were approximately $6500. This represented a $4100-5600 difference. In the 1921-26 cohort, the hospital costs were $2900 to $3800 for those who did not need help with daily tasks from age 78 to 87 years compared to $6500 to $8000 for those who needed help in the same age range. The difference in hospital costs between the two groups was not as great as observed for the 1946-51 cohort.
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[bookmark: _Toc452469934]Figure 3‑9: Comparison of average hospital costs per participant per year for the 1946-51 and 1921-26 cohorts by needing help or not needing help with daily tasks.
There are no known reports comparing the healthcare expenditure of Australian people who need help with daily tasks with those who do not. Many other studies focus on specific types of conditions or disabilities, however they are not comparable to our analyses.

[bookmark: _Toc446584250][bookmark: _Toc446585372][bookmark: _Toc452370970]Projected impact of needing help on healthcare utilisation
Based on the trends identified in section 3.5, the impact of increasing numbers of women needing help with daily tasks on healthcare utilisation from 2015 to 2035 was examined. We compared the use of MBS, PBS, and hospital services for (a) the total population of women aged 20-90, (b) women who needed help with daily tasks, and (c) women who did not need help with daily tasks. For MBS, PBS, and hospital projections, models were generated for the number of claims and cost of each service for women at every year of age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in patterns which are the same for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by the prevalence of women who needed or did not need help to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).
[bookmark: _Toc452370971][bookmark: _Toc446584251][bookmark: _Toc446585373]Medicare Benefits Scheme 
Total unreferred MBS claims for women aged 45-90 who need help with daily tasks is estimated to increase from 4.2 million in 2015 to 7.2 million in 2035 and total unreferred MBS costs will rise from $207 million to $351 million (in 2014 Australian dollars) in that time (Figure 3-10 and 3-11). For women who do not need help with daily tasks, 32 million unreferred MBS claims at a cost of $1.6 billion are estimated to have been made in 2015 and by 2035, these are predicted to increase to 48 million unreferred MBS claims and $2.4 billion (in 2014 Australian dollars).
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[bookmark: _Toc452469935]Figure 3‑10: Projected number of unreferred MBS claims for Australian women aged 45-90 from 2015 to 2035 by needing help or not needing help with daily tasks.
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[bookmark: _Toc452469936]Figure 3‑11: Projected total unreferred MBS cost (in 2014 Australian dollars) for Australian women aged 45-90 from 2015 to 2035 by needing help or not needing help with daily tasks.

[bookmark: _Toc446584252][bookmark: _Toc446585374][bookmark: _Toc452370972]Pharmaceutical Benefits Scheme 
The total number and cost of PBS prescriptions filled by women who needed help with daily tasks in 2015 were 20.2 million claims and $873 million (in 2012-13 Australian dollars), respectively (Figures 3-12 and 3-13). By 2035, these numbers are predicted to increase by 14 million prescriptions and $560 million (in 2012-13 Australian dollars).  For women who did not need help, it is estimated that 109 million PBS prescriptions were filled at a cost of $4.2 billion in 2015 and these numbers are expected to increase by 60 million prescriptions and $2.2 billion over the next 20 years.
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[bookmark: _Toc452469937]Figure 3‑12: Projected number of PBS claims for Australian women aged 45-90 from 2015 to 2035 by needing help or not needing help with daily tasks.
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[bookmark: _Toc452469938]Figure 3‑13: Projected total PBS cost (in 2012-13 Australian dollars) for Australian women aged 45-90 from 2015 to 2035 by needing help or not needing help with daily tasks.
[bookmark: _Toc446584253][bookmark: _Toc446585375][bookmark: _Toc452370973]Hospital costs
Total hospital cost is predicted to increase from $2.0 billion in 2015 to $3.4 billion (in 2012-13 Australian dollars) for women who need help with daily tasks (Figure 3-14). For women who do not need help, the total hospital cost is projected to increase from $7.7 billion to $12.1 billion over the next 20 years.
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[bookmark: _Toc452469939]Figure 3‑14: Projected hospital cost (in 2012-13 Australian dollars) for Australian women aged 45-90 from 2015 to 2035 by needing help or not needing help with daily tasks.

[bookmark: _Toc446584254][bookmark: _Toc446585376][bookmark: _Toc452370974]Summary points
· Physical function begins to decline in midlife and the rate of decline is most rapid in older age.
· The decline in physical function corresponds with the increasing need for help with daily tasks.
· The prevalence of women who needed help with daily tasks increased from 1 per cent in early adulthood to 22 per cent in the elderly.
· While 3.9 per cent of Australian women needed help in 2015, this is predicted to increase to 4.6 per cent by 2035.
· Women who needed help with daily tasks made more MBS and PBS claims and incurred higher hospital costs than women who did not need help with daily tasks.
[bookmark: _Toc446584255][bookmark: _Toc446585377][bookmark: _Toc452370975]Obesity
[bookmark: _Toc446584256][bookmark: _Toc446585378][bookmark: _Toc452370976]Background
Obesity is a major risk factor for cardiovascular and metabolic diseases, cancer, musculoskeletal disorders, and respiratory problems (WHO, 2000). Being overweight or obese has a negative impact on physical and mental health, and contributes to poor quality of life. In Australia, the 2014-15 National Health Survey reported that 63 per cent of Australians aged 18 years and older were overweight or obese; an increase from 56 per cent in 1995 and 61 per cent in 2007-08 (ABS, 2015e). Additionally, being overweight or obese is the second highest risk factor for burden of disease, accounting for nine per cent of the total burden (AIHW, 2014a).

In ALSWH, participants are asked to report their height and weight in every survey and their BMI is derived from these variables. 



This report utilises a classification system recommended by the World Health Organization (WHO, 2000): Underweight BMI < 18.5 kg/m2, Normal weight BMI 18.5 – 24.99 kg/m2, Overweight BMI 25 – 29.99 kg/m2, and Obese BMI ≥ 30 kg/m2. The number of participants with BMI data that was used in this analysis is shown in Appendix A, Section 12.2. 

Although self-reported height and weight were found to be underestimated in ALSWH (mean difference of 0.67cm and 0.95kgs in middle-aged women), the difference in the derived BMI was small and not statistically significant (0.12 kg/m2) (Burton, Brown & Dobson, 2010). Other studies have similarly found that self-reported weight is underestimated by 0.2-3.4 kg and that the overweight and obese people tend to underestimate weight more than healthy weight people (Bowring et al., 2012; Connor Gorber et al., 2007; Engstrom et al., 2003). In addition, we have shown that higher educational attainment is associated with lower initial weight and BMI, and less weight gain over time (Holowko et al., 2014). Given that there was some over-representation of university educated women in ALSWH at Survey 1, and that this bias was increased at Survey 6 (Dobson et al., 2015), it is likely that the BMI trends and the projections in the following sections will underestimate the actual prevalence of obesity in the Australian women over the next 20 years.


[bookmark: _Toc446584257][bookmark: _Toc446585379][bookmark: _Toc452370977]Changes in BMI across the adult lifespan
Figure 4-1 shows how the average BMI of women across all four cohorts has changed over time. Women in the 1973-78 cohort had an average BMI of 22.8 in 1996 when their average age was 20; this has increased steadily over a sixteen year period, reaching an average of 26.4 by Survey 6. At 38 years of age, the BMI of this cohort was already higher than that of the women in the 1946-51 cohort when they first participated in the study at 47 years of age. The average BMI of women in the 1946-51 cohort also increased over time, from 25.9 (Survey 1) to 27.8 (Survey 6).  In contrast to the younger and mid-aged women, the average BMI of women in the 1921-26 cohort gradually decreased from 25.3 (Survey 1, 1996) to 24.7 (Survey 6, 2011). 

The average BMI of women aged 18-23 in 2013 (the 1989-95 cohort) was higher (24.2 kg/m2) than that of the same age group of women (1973-78 cohort) in 1996 (22.8 kg/m2). This observation illustrates the extent to which the Australian population is getting heavier at a younger age. Similarly, another Australian study found a difference of 1.9 in BMI between women aged 20-24 years in 1995 and 2008 (Hayes et al., 2015). 
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[bookmark: _Toc452469940]Figure 4‑1: BMI trends with age for women in each cohort (1989-95, 1973-78, 1946-51, and 1921-26).
Corresponding with these results, we have shown that the 1973-78 cohort had an average weight of 62.5 kg at Survey 1, increasing to 72.6 kg by Survey 6 (Gomersall, Dobson & Brown, 2014). On average, these women gained 636, 746, 615, 608, and 376 grams/year between successive surveys. It is predicted that if their current weight trajectory continues, the 1973-78 cohort will, on average, be 8 kg heavier when they are 47 years of age, than the mid-age cohort was at the same age. At Survey 1, the average weight of women in the 1946-51 cohort was 68.7 kg; this increased to 73.2 kg at Survey 6. The average weight gain between surveys was 278, 474, 332, 171, and 204 g/year, which is markedly lower than that in the 1973-78 cohort over the same period. At Survey 1, their average weight was 65.9 kg and this decreased to 62.8 kg at Survey 6 (Gomersall, Dobson & Brown, 2014). Other studies have reported life course changes in BMI for women, which are similar to those identified in ALSWH (Cameron et al., 2003; Dahl et al., 2014; Haby et al., 2012; Hendrie et al., 2015; Tanamas et al., 2013).
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[bookmark: _Toc452469941]Figure 4‑2: Percentage of women in each BMI category at each survey for all cohorts (1989-95, 1973-78, 1946-51, and 1921-26).

Percentages of women in each BMI category are shown for all surveys in Figure 4-2. The greatest changes from the first to the most recent surveys can be seen for the 1973-78 and 1946-51 cohorts.  At Survey 1 (1996) of the 1973-78 cohort, almost 80 per cent of the women had a healthy BMI (<25).  This percentage reduced to 49 per cent by Survey 6 (2012).  In contrast, fewer than half the women in the 1946-51 cohort had a healthy BMI from Survey 2 (1998) to Survey 7 (2013).  For the 1973-78 and 1946-51 cohorts, the prevalence of obese women increased from Survey 1 to 6 by 3.5-fold and 1.6-fold, respectively. The prevalence of overweight women also increased by 1.7-fold and 1.2-fold in these cohorts. At the most recent surveys, 23 per cent of women in the 1973-78 cohort and 28 per cent of women in the 1946-51 cohort were obese. 

In the 1921-26 cohort, the percentages of women in each BMI category remained more stable from 1996 to 2011. Approximately 13 per cent of women in the 1921-26 cohort were obese at each survey whereas the percentage of underweight women increased over time. 

In the 1989-95 cohort, there were only minimal differences in the percentage of women in each BMI category at Surveys 1 (2013), 2 (2014), and 3 (2015). This is expected because the surveys were conducted in consecutive years. The percentage of women in this cohort who were obese (13 per cent) was almost twice that of the corresponding percentage of women in the 1973-78 cohort at Survey 1 (7 per cent, Figure 4-2).

[bookmark: _Toc446584258][bookmark: _Toc446585380][bookmark: _Toc452370978]Projected BMI changes for the next 20 years
To forecast average BMI change over the next twenty years from 2015 to 2035, we assumed that the initial BMI (at average age 20) and rates of increase of BMI are higher for the two younger cohorts, however the rate of increase slows over time so that prevalence of women who are overweight or obese becomes more stable at older ages (but at different levels according to women’s year of birth). We modelled the change in BMI for each of the ALSWH cohorts over the next twenty years using a linear mixed model (Figure 4-3 and Appendix B, Section 13.2).

Projections for average BMI change over the next twenty years from 2015 to 2035 are shown in Figure 4-3. These are based on the BMI trends identified in the previous section. Women born in 1973-78 will be 57-62 years old in 2035 and their average BMI is estimated to continue to rise, until it peaks at approximately age 60 years, when their average BMI will be almost 30. In contrast, women who were born in 1945-51 will be 84-89 years old in 2035 and their average BMI is projected to remain stable, at approximately 28, over the next twenty years. 

The average BMI of women in the 1989-95 cohort is projected to increase over the next twenty years at a similar rate to women born in 1973-78 (although they start at a higher level). Their BMI is predicted peak earlier than the latter cohort, at 46 years of age (compared with 60 years for the 1973-78 cohort; Figure 4-3).

Note that there are no projections for the 1921-26 cohort as they have all reached the age of 90, which is the maximum age for our analyses.
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[bookmark: _Toc452469942]Figure 4‑3: Average BMI projections from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26). The circles represent actual data from ALSWH and the lines represent the predicted change in mean BMI for each cohort separately for the next 20 years.

[bookmark: _Toc446584259][bookmark: _Toc446585381][bookmark: _Toc452370979]Projected obesity prevalence over the next 20 years
Other studies have shown that excess burden on the healthcare system is largely associated with obesity rather than overweight (Korda et al., 2015). Therefore, the focus of the following analyses is on obesity and the impact of obesity on healthcare service utilisation. To forecast the prevalence of obesity by age for each cohort over the next twenty years, a generalised linear mixed model was fitted to the data using a log-log link function (Figure 4-4; Appendix B, Section 13.2). 

The projection model shows that the prevalence of obese women will continue to increase in both the 1989-95 and 1973-78 cohorts over the next twenty years, reaching about 46 per cent (Figure 4-4). The prevalence of obese women in the 1946-51 cohort is projected to peak at about 30 per cent by 72 years of age, and is then projected to gradually decrease until 2035. There are no projections for the 1921-26 cohort, for the reasons given previously.
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[bookmark: _Toc452469943]Figure 4‑4: A model of the projected prevalence of obese women from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26).

One other Australian study has estimated similar trajectories for the prevalence of obesity. The researchers reported that 14.7 per cent of people aged 25-29 in 2000 (including men and women) were obese, and predicted that when these people reach the age of 65-69 years, 43 per cent will be obese (Walls et al., 2012). This is slightly lower than our prediction of 47 per cent obese by age 62 years in the 1973-78 cohort (Figure 4-4), however their analyses include data from men.  

Other Australian studies have produced different forecasts for obesity prevalence. Dal Grande et al. (2005) used data from South Australian health surveys collected in 1991-98 and 2001-03 to predict that in 2013, 40 per cent of female Baby Boomers and 30 per cent of female Generation X will be obese. This is compared to approximately 30 per cent of women in the 1946-51 cohort and 25 per cent in the 1973-78 cohort, respectively. In contrast, Haby et al. (2012) predicted that the prevalence of overweight and obesity in females will be 45-80 per cent across all age groups in 2015, and 67-87 per cent by 2025. These differences may be explained by the use of repeated cross-sectional surveys (Dal Grande et al., 2005; Haby et al., 2012; Hendrie et al., 2015), use of data that are not nationally representative (Dal Grande et al., 2005; Hendrie et al., 2015), different birth cohort groupings (Dal Grande et al., 2005) or grouping by age range (Haby et al., 2012; Walls et al., 2012), and reporting of overweight and obesity prevalence rather than obesity alone (Haby et al., 2012). 

The advantages of the modelling approach used in this report are that the ALSWH longitudinal dataset allows us to take account of non-linear weight trajectories of women across their lifespan and different patterns for women born at different times (i.e. age and cohort effects). Our data (Figure 4-4) and those from others have shown that BMI has an inverted U-shaped trajectory across a woman’s life course (Hendrie et al., 2015; Wang, Colditz & Kuntz, 2007).

To estimate the number of obese women, population projections Series A-C from the ABS were incorporated into the model, shown in Figure 4-4, to produce the data shown in Figure 4-5 and Table 4-1 (methods described in Appendix C). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy. 

The model shows that approximately 2.4 million adult women (26.6 per cent) were obese in 2015, which is similar to the prevalence estimate of 27.4 per cent from the ABS National Health Survey conducted in 2014-15 for women aged 18 years and over (ABS, 2015b). The number of obese women is projected to double, from approximately 2.4 million (all series) in 2015 to 5 million (Series A), 4.8 million (Series B), and 4.7 million (Series C) in 2035. For each population projection series, the prevalence of women aged 20-90 who are obese is predicted to increase from 27 per cent to 40 per cent over the next twenty years. 
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[bookmark: _Toc452469944]Figure 4‑5: Projected number of obese women in Australia from 2015 to 2035.
[bookmark: _Toc446590847]
[bookmark: _Toc452470079]Table 4‑1: Projected number and prevalence of obese women in Australia from 2015 to 2035.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	2,403,135
	26.6
	2,399,598
	26.6
	2,395,977
	26.6

	2020
	2,952,239
	29.9
	2,932,006
	29.9
	2,912,306
	29.9

	2025
	3,568,750
	33.1
	3,515,980
	33.2
	3,466,929
	33.2

	2030
	4,256,267
	36.4
	4,156,416
	36.4
	4,068,619
	36.4

	2035
	5,009,249
	40.0
	4,843,121
	39.6
	4,704,384
	40.0



Our prediction is similar to that of another Australian study using AusDiab data, which predicted that 36 per cent of adult women will be obese in 2025 (Walls et al., 2012). This corresponds well with observations from ALSWH and other studies that younger generations are heavier than previous generations at the same age and that obesity prevalence increases with age in early adulthood to mid-age (Lee et al., 2010; Ng et al., 2014; Walls et al., 2012). Furthermore, this has also been demonstrated in the Australian National Health Surveys conducted between 1995 and 2011-12. 
However, the predicted increase in obesity prevalence contrasts with the result of the most recent ABS National Health Surveys (2014-15) that indicated obesity prevalence in women has plateaued. In both the 2011-12 and 2014-15 National Health Surveys, obesity prevalence in women remained constant at approximately 28 per cent (ABS, 2012b, 2015e). The reason for this discrepancy may be due to differences in study design (longitudinal versus cross-sectional data collection, age-specific estimates versus age groups). The 2014-15 National Health Survey also showed that obesity prevalence was 17.3 per cent for women aged 18-24 and 25-34. This is in contrast to findings from ALSWH and other studies that have reported a rise in obesity prevalence with age in early adulthood.

Future Australian Health Surveys and future surveys of ALSWH participants may show whether or not obesity prevalence is steadily increasing or continuing to plateau in Australia. However, the current ALSWH data suggests that the former is likely to occur over the next twenty years. 

Using data from the population projection series B, Figures 4-6 and 4-7 show the population pyramid for Australian women and the prevalence of obese women aged 20 to 90 in 2015 and 2035. Most of the obese women are predicted to be in the 35 to 55 age range in 2035.
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[bookmark: _Toc452469945]Figure 4‑6: Projected numbers of obese women in Australia by age in 2015 based on current population trends (Series B).
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[bookmark: _Toc452469946]Figure 4‑7: Projected numbers of obese women in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584260][bookmark: _Toc446585382][bookmark: _Toc452370980]Impact of obesity on healthcare expenditure
The impact of obesity on healthcare utilisation was examined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year, and the cost of these services between obese and non-obese ALSWH participants. 
[bookmark: _Toc446584261][bookmark: _Toc446585383][bookmark: _Toc452370981]Medicare Benefits Scheme
Survey data were linked to MBS data from 1996 to 2013 and this allowed us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. To estimate the total unreferred MBS cost, the average cost of MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. To calculate annual costs, it was assumed that this average cost was the same for obese and non-obese women. The annual unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated by multiplying the number of unreferred MBS claims by $48.80. Then, the estimated annual unreferred MBS cost per woman according to whether or not she was obese was estimated (Appendix D, Section 15.1). 

During the period 1996 to 2013, the average annual number of unreferred MBS claims and the corresponding unreferred MBS costs increased with age (Figure 4-8 and 4-9). The average number of unreferred MBS claims and total unreferred MBS costs per year were higher for obese women than for non-obese women until at least 78 years of age. The largest difference was in the 1946-51 cohort: obese women made 1-2 more unreferred MBS claims and the cost of MBS services was $50-70 more per year in obese than non-obese women. 
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[bookmark: _Toc452469947]Figure 4‑8: Comparison of average number of unreferred MBS claims per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts by obesity status.
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[bookmark: _Toc452469948]Figure 4‑9: Comparison of average unreferred MBS costs per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts by obesity status.
[bookmark: _Toc446584262][bookmark: _Toc446585384][bookmark: _Toc452370982]Pharmaceutical Benefits Scheme
ALSWH data were also linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each dispensed PBS script and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by obesity group (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

In the 1973-78 and 1946-51 cohorts, obese women had almost double the number of PBS prescriptions filled than non-obese women (Table 4-2). Non-obese women aged 36 years had, on average, 5 PBS scripts filled compared to 9 scripts for obese women of the same age. Similarly, non-obese women aged 64 years had 19 scripts filled, compared with 32 scripts for obese women of the same age. In the 1921-26 cohort, non-obese women had 53 PBS prescriptions filled compared to 65 for obese women. 

Non-obese women aged 36 years had $271 (in 2012-13 Australian dollars) in PBS costs compared with $374 for obese women. By the age of 87, the mean PBS cost increased to $1949 for non-obese women and $2060 for obese women. For the 1946-51 cohort, non-obese women had a mean PBS cost of $810 compared with $1212 for obese women, representing a $402 difference.

[bookmark: _Toc446590848][bookmark: _Toc452470080]Table 4‑2: Mean PBS claims and costs (in 2012-13 Australian dollars) per participant for the 1973-78, 1946-51, 1921-26 cohorts by obesity status.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
Year
Average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Obese
	Mean number of PBS claims per participant
	4.9
	19.0
	53.0

	
	Mean PBS cost per participant ($)
	271
	810
	1949

	Not obese
	Mean number of PBS claims per participant
	9.0
	32.3
	65.4

	
	Mean PBS cost per participant ($)
	374
	1212
	2060


[bookmark: _Toc446584263][bookmark: _Toc446585385][bookmark: _Toc452370983]Hospital costs
Due to the limitations of the hospital datasets available, data from ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and cost accrued by obese and non-obese women (Appendix D, Section 15.3). The NSW Admitted Patients dataset provided hospital admission of participants by Australian Refined Diagnosis Related Group (AR-DRG) codes that were then matched to the AR-DRG costs reported by the Independent Hospital Pricing Authority (IHPA). Each AR-DRG represents a group of similar conditions that require similar hospital services. The hospital cost for each admission was then summed to obtain the annual cost for each person.

Obese women had higher hospital costs than non-obese women in both the 1973-78 and 1946-51 cohorts (Figure 4-10). The mean hospital cost for non-obese women in the 1973-78 cohort was $984 at age 24 and peaked at $1754 at age 33. The average hospital cost for obese women aged 24 was $600 (in 2012-13 Australian dollars) higher than for non-obese women. From 27-36 years of age, obese women had approximately $112-$320 more hospital costs than non-obese women. 

Mean hospital costs for non-obese women in the 1946-51 cohort increased from $1069 (in 2012-13 Australian dollars) at age 52 to $1549 at age 64 (Figure 4-10). For obese women in this cohort, the hospital costs were higher, ranging from $1283 (at 52 years) to $2504 (at 64 years).  Similarly, another study has shown that women aged 45-64 years in 2006 averaged $1101 (for those with 18.5≤BMI<20) to $2480 (40≤BMI≤50) in hospital costs per year (Korda et al., 2015). They also showed that the obese women accrued $1528 to $2480 in hospital costs per year, which is comparable to our results; obese women in the 1946-51 cohort had hospital costs of $1200-$2400 per year. Similar to the MBS and PBS findings, Figure 4-12 shows that the greatest cost difference between obese and non-obese women occurs in the 1946-51 cohort. At age 51, the cost difference in hospital use was approximately $200 and increased with age, so that at age 66 years, the difference was $1000. 

Once women reached their 70s and 80s, average hospital costs increased dramatically with age, from $1677 (in 2012-13 Australian dollars) to as high as $4210 per annum. In contrast to the younger cohorts, obese women in the 1921-26 cohort had similar hospital costs to non-obese women. The difference in cost was greatest at age 78 ($733 per year). The hospital costs of women aged 80 years and over in 2006 in the 45 and Up study was significantly higher than that of the women in the 1921-26 cohort (Korda et al., 2015), probably reflecting the very high upper age range in the 45 and Up cohort.
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[bookmark: _Toc452469949]Figure 4‑10: Comparison of average hospital costs in 2012-13 Australian dollars per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts living in NSW by obese status.

[bookmark: _Toc446584264][bookmark: _Toc446585386][bookmark: _Toc452370984]Projected impact of obesity on healthcare utilisation
The impact of obesity on healthcare utilisation from 2015 to 2035 was examined using the trend data shown in section 4.5. We compared the number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of using these services for (a) the total population of women aged 20-90, (b) obese women, and (c) non-obese women. For MBS, PBS, and hospital projections, a model was generated for the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and costs (in 2014 Australian dollars), PBS claims and costs (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by prevalence of obese and non-obese women, to predict the total number of claims and costs for MBS, PBS, and hospital services over the next 20 years (Appendix F).
[bookmark: _Toc446584265][bookmark: _Toc446585387][bookmark: _Toc452370985]Medicare Benefits Scheme
The total number of unreferred MBS claims for all Australian women aged 20-90 will increase from 57 million in 2015 to 85 million in 2035, corresponding to an annual unreferred MBS cost of $2.8 billion and $4.1 billion (in 2014 Australian dollars), respectively (Figures 4-11 and 4-12). The number of unreferred MBS claims made by obese women will more than double from 17 million to 36 million from 2015 to 2035 whereas for non-obese women, there will be a more gradual increase from 40 million to 48 million. As a result, annual unreferred MBS costs will double for obese women from $0.8 billion to $1.8 billion (in 2014 Australian dollars) between 2015 and 2035. For non-obese women, the annual unreferred MBS costs will increase from a little under $2 billion to $2.4 billion over the next twenty years. 
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[bookmark: _Toc452469950]Figure 4‑11: Projected number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035 for obese, non-obese, and all women.
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[bookmark: _Toc452469951]Figure 4‑12: Projected total unreferred MBS costs (in 2014 Australian dollars) for women aged 20-90 from 2015 to 2035 for obese, non-obese, and all women.

[bookmark: _Toc446584266][bookmark: _Toc446585388][bookmark: _Toc452370986]Pharmaceutical Benefits Scheme
Australian women aged 20-90 were estimated to fill approximately 133 million PBS prescriptions in 2015 at a total cost of $5.6 billion (in 2012-13 Australian dollars; Figures 4-13 and 4-14). Similar to the MBS, the total number of PBS prescriptions filled for obese women will more than double from 49 million in 2015 to 108 million in 2035, accounting for a total PBS cost of $1.9 billion and $4.0 billion (in 2012-13 Australian dollars), respectively. For non-obese women, the PBS prescriptions filled will increase from 84 million to 110 million between 2015 and 2035. As a result, the total PBS cost is projected to increase from $3.7 billion in 2015 to $4.6 billion in 2035.
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[bookmark: _Toc452469952]Figure 4‑13: Projected total number of PBS claims for Australian women aged 20-90 from 2015 to 2035 for obese, non-obese, and all women.
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[bookmark: _Toc452469953]Figure 4‑14: Projected total PBS costs (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035 for obese, non-obese, and all women.
[bookmark: _Toc446584267][bookmark: _Toc446585389][bookmark: _Toc452370987]Hospital services
Australian women aged 20-90 were estimated to use a total of $15.8 billion (in 2012-13 Australian dollars) in hospital services in 2015 and $23.6 billion in 2035 (see Figure 4-15). The total hospital cost for obese women will double from $4.7 billion to $10 billion between 2015 and 2035. For non-obese women, the total hospital cost will increase from $11 billion to $13.6 billion (in 2012-13 Australian dollars) from 2015 to 2035.
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[bookmark: _Toc452469954]Figure 4‑15: Projected total hospital cost in 2012-13 Australian dollars for women aged 20-90 from 2015 to 2035 for obese, non-obese, and all women.

Obese Australians aged ≥30 years in 2005 accounted for $6.6 billion in direct health costs and $13.6 billion in government subsidies (Colagiuri et al., 2010). For 2011-12, PriceWaterhouseCooper estimated that the additional direct costs of obese Australians aged ≥18 years was $3.8 billion, however they predicted that in 2025, there will be 7.2 million obese individuals and $87.7 billion in additional healthcare costs (PriceWaterhouseCooper, 2015). 
Our report focuses on Australian women aged 20 to 90 years whereas the other studies include men in their analyses and only report on health expenditure of obese individuals. Irrespective of these differences, it is clear that the increasing prevalence of obesity will lead to higher healthcare costs in the future.
[bookmark: _Toc446584268][bookmark: _Toc446585390][bookmark: _Toc452370988]Summary points
· Women’s BMI increased with age from early adulthood until 60-70 years (when it was projected to slowly decrease), and by birth cohort, with more recent cohorts having higher BMI.
· The prevalence of obese women increased by 3.5 fold in the 1973-78 cohort from 1996 to 2012, and 1.6 fold in the 1946-51 cohort from 1996 to 2013.
· The number of obese women is predicted to double from 2.4 to 4.8 million between 2015 and 2035.
· Total health expenditure for obese women will double over the next twenty years, whereas the rate in which MBS, PBS, and hospital costs increase will be slower for non-obese women.



[bookmark: _Toc446584269][bookmark: _Toc446585391][bookmark: _Toc452370989]Tobacco use
[bookmark: _Toc446584270][bookmark: _Toc446585392][bookmark: _Toc452370990]Background
Smoking cigarettes and other tobacco products is a major risk factor for a wide range of diseases including cancer, cardiovascular disease, and respiratory disease. In Australia, the prevalence of smoking among women increased then declined in the mid-20th century. Approximately 1 in 4 women were current smokers in 1945 and this prevalence increased to 1 in 3 by 1976 (Banks et al., 2015; Woodward, 1984). Accumulating evidence of the harmful effects of tobacco use and the introduction of control programs prompted a decline in current smokers over the last three decades. According to the National Drug Strategy Household Survey (NDSHS), the percentage of people aged 14 years and over who were daily smokers fell from 25.1 per cent in 1998 to 12.8 per cent in 2013 (AIHW, 2000, 2014b). For women in particular, the latest National Health Survey (2014-15) shows that only 13.3 per cent of women aged 18 years and over are current smokers (ABS, 2015e). History has shown that there are more men than women who smoke, however the gap in prevalence sharply decreased from approximately 46 per cent in 1945 (Woodward, 1984) to 5.6 per cent in 2014-15 (ABS, 2015e). Globally, the prevalence of tobacco smoking from 2000 to 2010 has fallen in 155 out of 178 countries for women and 125 out of 173 countries for men (Bilano et al., 2015).

Smoking has wide-reaching effects: non-smokers who inhale environmental tobacco smoke are at greater risk of poorer respiratory function (Jaakkola & Jaakkola, 2002), lung cancer (Kim et al., 2014), and coronary heart disease (He et al., 1999). In addition, mothers who smoke at any time from preconception to after child birth increase the risk of Sudden Infant Death Syndrome (Mitchell & Milerad, 2006) and their child/ren developing asthma and wheeze (Burke et al., 2012) and lower respiratory infections (Jones et al., 2011). 

The prevalence of smoking also varies with age and gender. There are more men aged 25 to 34 who smoke than any other age group (ABS, 2012b, 2015e). In contrast, smoking prevalence is highest amongst women aged 18-34, and 45-54 (ABS, 2012b, 2015e). Work conducted by ALSWH has demonstrated that women quit smoking around the time when they become involved in a committed relationship, marriage, or pregnancy (McDermott, Dobson & Russell, 2004; McDermott, Dobson & Owen, 2006).  

[bookmark: _Toc446584271][bookmark: _Toc446585393][bookmark: _Toc452370991]Ascertainment of smoking status in ALSWH
Smoking status was asked in all surveys of the 1973-78 and 1946-51 cohorts, and Surveys 1, 2, and 6 of the 1921-26 cohort. The smoking status of participants was ascertained from the questions:
‘How often do you currently smoke cigarettes or any tobacco products?’
 ‘In your lifetime, would you have smoked at least 100 cigarettes (or equivalent)?

Smoking status was also determined in Survey 1 of the 1989-95 cohort using the following questions:
‘Do you currently smoke tobacco?’
‘On a day when you smoke, how many cigarettes do you usually smoke?’
‘In the past, have you smoked tobacco?’
At Survey 2 and 3, the questions were asked:
‘How often do you currently smoke cigarettes or any tobacco products?’
‘If you smoke daily, on average how many cigarettes do you smoke EACH DAY?’
‘If you smoke, but not daily, on average how many cigarettes do you smoke PER WEEK?’
‘In your lifetime, would you have smoked at least 100 cigarettes (or equivalent)?

From the responses to these questions, the participant was classified as never smoker, ex-smoker, and current smoker (Appendix A).

[bookmark: _Toc446584272][bookmark: _Toc446585394][bookmark: _Toc452370992]Prevalence of tobacco use across the adult lifespan
Approximately 50 per cent of participants in both the 1973-78 and 1946-51 cohorts have never smoked, and this percentage has remained consistent throughout the survey period (Figure 5-1). In 1996, 32 per cent of participants aged 18-23 and 18 per cent of women aged 45-50 were smokers. This finding is comparable with the 1998 NDSHS where 37.2 per cent of women aged 20-29 years and 17.6 per cent of women aged 40-49 were smokers in 1998 (AIHW, 2000). By Surveys 6 and 7, the prevalence of smokers in both cohorts dropped to approximately 12 and 8 per cent, respectively, which is also comparable to the NDSHS for 2013 (30-39 years, 13.2 per cent; 60-69 years, 11.1 per cent) (AIHW, 2014b). 

In the 1921-26 cohort, 62 per cent of participants reported they had never smoked in 1996. This percentage increased from Surveys 1 to 6, which indicates that a percentage of participants who smoked or had smoked tobacco no longer participated in the study, which may be due to earlier deaths (Jamrozik et al., 2011).

Between 1996 and 2013, the uptake of smoking in young adults was dramatically reduced, from 32 per cent in 1996 (1973-78 cohort, Survey 1) to 18.6 per cent in 2014 (1989-95 cohort, Survey 2). Similar results were reported by the NDSHS, where the prevalence of regular smokers amongst 18-24 year old women was 36 per cent in 1995 (Scollo & Winstanley, 2012) and 14.7 per cent in 2013 (AIHW, 2014b). In ALSWH, the percentage of ex-smokers also declined during this time period. 
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[bookmark: _Toc452469955]Figure 5‑1: Percentage of women in each smoking category at each survey for all cohorts (1989-95, 1973-78, 1946-51, and 1921-26).

[bookmark: _Toc446584273][bookmark: _Toc446585395][bookmark: _Toc452370993]Projections of smoking prevalence over the next 20 years
The trajectory for prevalence of smokers over the next twenty years was modelled using linear mixed models (Figure 5-2 and Appendix B, Section 13.3). The main assumption for this model was that smoking prevalence will continue to fall for all cohorts, but will not reach 0 per cent.
 
For all cohorts, the prevalence of women who are current smokers is likely to continue to fall with age until the prevalence reaches approximately 1-3 per cent (Figure 5-2). Because the uptake of smoking is lower in women in the 1989-95 cohort than in the 1973-78 cohort, smoking prevalence is predicted to reach approximately 2 per cent at age 45 years for women in the former cohort and at age 60 years in the latter cohort.
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[bookmark: _Toc452469956]Figure 5‑2: Projections of smoking prevalence from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26).

To estimate the number of women who smoke, population projections Series A-C from the ABS were incorporated into the model, shown in Figure 5-2, to produce the data shown in Figures 5-3 and 5-4, and Table 5-1 (methods described in Appendix C). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

It is predicted that the total number and prevalence of female smokers will decrease from 2015 to 2035 (Figures 5-3, Table 5-1). Approximately 920,000 Australian women (or 10 per cent) were current smokers in 2015 and this decreased to 320,000 women (or 2.7 per cent) by 2035. There is little difference between the population projection series. No other study has reported such low projected or current smoking rates for Australia or other high-income countries by 2035.

One other study projected smoking prevalence based on historical data from the NDSHS and Cancer Council Victoria surveys between 1980 and 2007; based on the rates of decline from 2001 to 2007, it was projected that overall smoking prevalence in Australia would fall to 8-10% by 2035 (Gartner, Barendregt & Hall, 2009). In other countries, the projected prevalence was proposed to be 6.4 per cent for non-Maori women in New Zealand by 2025 (van der Deen et al., 2014), and 13.2 per cent for Italian women by 2030 (Carreras et al., 2012).

Some high-income countries already have low current prevalence of smoking. In Canada, 10.1 per cent of women were daily smokers in 2013 (Reid et al., 2015). In the United States, the overall prevalence of smoking was 16.8 per cent in 2014 (CDC, 2015) with the lowest reported smoking rates in Utah and California. In California, the prevalence of smoking in women was 8.5 per cent in 2013 (CDPH, 2015) whereas gender-specific statistics were not reported for Utah.
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[bookmark: _Toc452469957]Figure 5‑3: Projected number of current smokers in Australian women aged 20-90 from 2015 to 2035.

[bookmark: _Toc446590849]

[bookmark: _Toc452470081]Table 5‑1: Projected number and percentage of women in Australia who are current smokers from 2015 to 2035.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	921,716
	10.2
	919,641
	10.2
	917,515
	10.2

	2020
	786,708
	8.0
	779,158
	7.9
	771,666
	7.9

	2025
	634,260
	5.9
	622,322
	5.9
	610,733
	5.9

	2030
	481,844
	4.1
	468,760
	4.1
	456,582
	4.1

	2035
	340,112
	2.7
	327,868
	2.7
	317,015
	2.7



Figures 5-4 and 5-5 show the population pyramid for Australian women and the percentage of women who are current smokers aged 20 to 90 in 2015 and 2035, respectively. The prevalence of female smokers aged 20 to 90 will decline at all ages. 
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[bookmark: _Toc452469958]Figure 5‑4: Projected numbers of women aged 20-90 who smoke in Australia in 2015 based on current population trends (Series B).
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[bookmark: _Toc452469959]Figure 5‑5: Projected numbers of women aged 20-90 who smoke in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584274][bookmark: _Toc446585396][bookmark: _Toc452370994]Impact of smoking on healthcare expenditure
The impact of smoking on healthcare utilisation was examined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of these services by ALSWH participants who are current smokers, ex-smokers, and never smokers.
[bookmark: _Toc446584275][bookmark: _Toc446585397][bookmark: _Toc452370995]Medicare Benefits Scheme
Survey data were linked to MBS data from 1996 to 2013, allowing us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. To estimate the total MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. To estimate the annual costs, it was assumed that this average cost was the same for women who currently smoke, are ex-smokers, or have never smoked. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was estimated by multiplying the number of unreferred MBS claims by $48.80. Then, the annual unreferred MBS cost by smoking status was estimated (Appendix D, Section 15.1).

The mean number of claims increases with age regardless of smoking status (Figure 5-6). For the 1973-78 cohort, the mean number of MBS claims made by never smokers is lower than current smokers. In the 1946-51 cohort, there is little difference in mean unreferred MBS claims between the smoking status groups across the seven surveys, however women who never smoked had the least claims. In the 1921-26 cohort, ex-smokers made the highest number of unreferred MBS claims whereas there was little difference between never smokers and current smokers.
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[bookmark: _Toc452469960]Figure 5‑6: Mean number of unreferred MBS claims per woman per year and categorised by smoking status for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584276][bookmark: _Toc446585398][bookmark: _Toc452370996]Pharmaceutical Benefits Scheme
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost. The average number of scripts filled and their cost (in 2012-13 Australian dollars) was then determined by smoking status (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only 3 sets of data points.

The mean number of PBS prescriptions filled and their cost increased with age (Table 5-2). For all cohorts, never smokers had the least number of PBS prescriptions filled compare with ex-smokers and current smokers. In the 1973-78 cohort, the mean PBS cost was approximately $280-290 (in 2012-13 Australian dollars) for both never and ex-smokers aged 36. Current smokers of the same age had $100 more in PBS costs. For the 1946-51 cohort, never smokers aged 64 had the lowest average PBS cost ($859) whereas current smokers had the highest PBS cost ($1202). At age 87, the never smokers continue to have the lowest PBS cost ($1924) and the current smokers to have the highest PBS cost ($2213).

[bookmark: _Toc446590850][bookmark: _Toc452470082]Table 5‑2: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant for the 1973-78, 1946-51, and 1921-26 cohorts by smoking status.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
Year
Average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Current smoker
	Mean number of PBS claims per participant
	8.9
	26.6
	45.8

	
	Mean PBS cost per participant ($)
	381
	1202
	2213

	Ex-smoker
	Mean number of PBS claims per participant
	5.7
	24.5
	58.3

	
	Mean PBS cost per participant ($)
	290
	964
	2019

	Never smoked
	Mean number of PBS claims per participant
	5.4
	21.5
	51.3

	
	Mean PBS cost per participant ($)
	280
	859
	1924



[bookmark: _Toc446584277][bookmark: _Toc446585399][bookmark: _Toc452370997]Hospital services
Due to the limitations of the hospital datasets available, the numbers of ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and cost accrued by smoking status (Appendix D, Section 15.3). The NSW Admitted Patients dataset provided hospital admission of participants by Australian Refined Diagnosis Related Group (AR-DRG) codes that were then matched to the AR-DRG costs reported by the Independent Hospital Pricing Authority (IHPA). Then hospital cost for each admission was then summed to obtain the annual cost for each person.

In the 1973-78 cohort, the mean hospital cost peaked around the age of 30, regardless of smoking status (Figure 5-7). The range of hospital costs amongst the different groups was similar ($1000-1700).

In the 1946-51 cohort, hospital costs steadily increased for all participants across the survey period. There was little difference in hospital costs between the smoking status groups (approximately $1200 per woman) at the first survey when the women were aged 45-50. However, after this age, current smokers had the highest increase in hospital costs from 57 to 66 years of age ($1800 to $2700). Ex-smokers and never smokers had similar hospital costs, increasing from $1200 to $1800.

The 1921-26 cohort had the highest hospital cost of all cohorts: $5680 for current smokers, $5620 for ex-smokers, and $4850 for never smokers.
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[bookmark: _Toc452469961]Figure 5‑7: Mean hospital cost (in 2012-13 Australian dollars) per woman per year and categorised by smoking status for the 1973-78, 1946-51, and 1921-26 cohorts.

No other study has investigated the healthcare costs of women by smoking status and age. One study used data from three-yearly cross-sectional health surveys conducted in Busselton, Western Australia and reported that current smokers were admitted to hospital more frequently (1.3 times) and had more hospital bed-days (1.4 times higher) than never smokers (English, Vu & Knuiman, 2002). Based on these rates, it was determined that $682 million in healthcare costs could be attributed to smoking in Australia in 2001-2002, however this estimate does not account for hospitalisation costs of people aged 80 years and over or PBS costs (Hurley, 2006). Similarly, it was estimated that $669.6 million could be attributed to smoking in 2004-2005 (Collins & Lapsley, 2008).



[bookmark: _Toc446584278][bookmark: _Toc446585400][bookmark: _Toc452370998]Projected impact of smoking on healthcare utilisation.
Based on the trends identified in section 5.5, the impact of smoking on healthcare utilisation from 2015 to 2035 was examined. We compared the number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of these services for (a) the total population of women aged 20-90, (b) women who are current smokers, and (c) non-smoking women (i.e. combining never smokers and ex-smokers). For MBS, PBS, and hospital projections, models were generated for the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by the prevalence of current smokers and non-smokers women to predict the total number of claims and cost for MBS, PBS, and hospital services over the next 20 years (Appendix F).
[bookmark: _Toc446584279][bookmark: _Toc446585401][bookmark: _Toc452370999]Medicare Benefits Schedule
The total number of unreferred MBS claims made by current smokers will decrease from 5.7 million in 2015 to 2.2 million by 2035 (Figure 5-8). As a result, the total unreferred MBS cost for current smokers will also decrease from $280 million to $107 million (in 2014 Australian dollars) in that time period (Figure 5-9). As the number of non-smokers increases, the total number of unreferred MBS claims will also increase from 51 million to 80 million between 2015 and 2035 at a cost of $2.5 billion and $3.9 billion (in 2014 Australian dollars), respectively.
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[bookmark: _Toc452469962]Figure 5‑8: Projected total number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035 for all women, current smokers, and non-smokers.
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[bookmark: _Toc452469963]Figure 5‑9: Projected total unreferred MBS cost (in 2014 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 for all women, current smokers, and non-smokers.
[bookmark: _Toc446584280][bookmark: _Toc446585402][bookmark: _Toc452371000]Pharmaceutical Benefits Scheme 
Similar to the MBS projections, the decreasing prevalence of smoking is also reflected in the total PBS claims and cost shown in Figures 5-10 and 5-11. The total number of PBS prescriptions filled by current smokers was 12.3 million in 2015 and this will decrease to 5.4 million by 2035. Consequently, the total PBS cost for current smokers is projected to also decrease from $534 million in 2015 to $233 million (in 2012-13 Australian dollars) by 2035. Non-smokers had 117 million PBS prescriptions filled at a total cost of $4.9 billion in 2015 and this is predicted to increase to 191 million prescriptions at a total PBS cost of $7.8 billion (in 2012-13 Australian dollars).
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[bookmark: _Toc452469964]Figure 5‑10: Projected number of PBS claims for Australian women aged 20-90 from 2015 to 2035 for all women, current smokers, and non-smokers.
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[bookmark: _Toc452469965]Figure 5‑11: Projected total PBS cost (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 for all women, current smokers, and non-smokers.

[bookmark: _Toc446584281][bookmark: _Toc446585403][bookmark: _Toc452371001]Hospital services
As the prevalence of smoking in Australian women aged 20-90 is predicted to decline to 2-3 per cent, the total hospital cost (in 2012-13 Australian dollars) for women aged 20-90 who are current smokers, which was approximately $1.5 billion in 2015, is predicted to decrease to $638 million by 2035 (Figure 5-12). Over these twenty years, the difference in hospital costs between current smokers and non-smokers is predicted to increase from $14.2 billion in 2015 to $22.2 billion (in 2012-13 Australian dollars) in 2035.
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[bookmark: _Toc452469966]Figure 5‑12: Projected total hospital cost (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 for all women, current smokers, and non-smokers.

[bookmark: _Toc446584282][bookmark: _Toc446585404][bookmark: _Toc452371002]Summary points
· The prevalence of women who are current smokers has declined with age in all cohorts.
· The uptake of smoking in the 1989-95 cohort is lower than in the 1973-78 cohort at the same age.
· From 2015 to 2035, the prevalence of smokers among Australian women aged 20-90 is predicted to decrease from approximately 10 per cent to 3 per cent.


[bookmark: _Toc446584283][bookmark: _Toc446585405][bookmark: _Toc452371003]Mental health
[bookmark: _Toc446584284][bookmark: _Toc446585406][bookmark: _Toc452371004]Background
The World Health Organization defines good mental health as ‘…a state of well-being in which the individual realizes his or her own abilities, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to his or her community’ (WHO, 2014). Poor mental health comprises a wide range of mental illness of varying severity and duration. The 2007 National Survey of Mental Health and Wellbeing reported that 45.5 per cent of Australians aged 16-85 have experienced a mental disorder in their lifetime (Slade et al., 2009).  Furthermore, 22.3 per cent of females and 17.6 per cent of males reported having a mental disorder in the 12 months prior to the survey. The prevalence of mental health disorders declines with age. Approximately 25-30 per cent of women aged 16-54 experienced a mental disorder in the 12 months before the survey. Prevalence dropped to 15 per cent for women aged 55-64 and was less than 10 per cent for women aged 65 and over. The three most common mental health disorders were affective (mood) disorders (6.2 per cent), anxiety (14.4 per cent), and substance abuse (5.1 per cent). The survey also showed that mental disorders were more prevalent in women than men for all age groups and women were more likely to experience anxiety and affective disorders whereas males were more likely to abuse substances (Slade et al., 2009). Men accounted for a larger proportion of fatal burden of disease due to mental illness and behavioural disorders (72 per cent) than women (28 per cent) (AIHW, 2015).

Mental health disorders are a risk factor for other diseases. Depression is a risk factor for heart disease (O'Neil et al., 2016), and fractures (Whooley et al., 1999; Williams et al., 2016). Similarly, anxiety may also be a risk factor for heart disease (Kawachi et al., 1994; Shen et al., 2008), however the association is not as strong as depression (Bunker et al., 2003). Studies from ALSWH showed that women with depression were more likely to have subsequent urinary incontinence (Mishra et al., 2015) and were also at risk for stroke at mid-age (Jackson & Mishra, 2013). Comorbid depression and anxiety was also found to be associated with new onset heart disease in mid-aged women (Berecki-Gisolf et al., 2013).

[bookmark: _Toc446584285][bookmark: _Toc446585407][bookmark: _Toc452371005]Measurement of mental health and identifying psychological distress in ALSWH
Mental health was measured using the short-form general health survey (SF-36), which is widely used to assess health-related quality of life (Ware et al., 1993). The SF-36 has 36 items that can be used to construct eight subscales and two summary measures. The Mental Health Index (MHI) is a subscale whose scoring is based on five of the thirty-six items as follows:
‘For each question, please give the one answer that comes closest to the way you have been feeling. How much of the time during the PAST 4 WEEKS:
a 	Have you been a very nervous person
b	Have you felt so down in the dumps that nothing could cheer you up
c	Have you felt calm and peaceful
d	Have you felt down
e	Have you been a happy person’

The response options are ‘all of the time’, ‘most of the time’, ‘a good bit of the time’, ‘some of the time’, ‘a little of the time’, and ‘none of the time’. Raw scores are then derived from the five items and transformed to a 0 to 100 scale with higher scores indicating better mental health (Appendix A). MHI is well-validated and reliable measure of mental health status (Berwick et al., 1991; Rumpf et al., 2001).  The SF-36 was included in all surveys for the 1973-78, 1946-51, and 1921-26 cohorts. It was, however, not included in surveys for the 1989-95 cohort.

People with psychological distress or poor mental health can be identified using an MHI cut point of 52 (Silveira et al., 2005; Thorsen et al., 2013).

[bookmark: _Toc446584286][bookmark: _Toc446585408][bookmark: _Toc452371006]Changes in mental health across the adult lifespan
The mean MHI was plotted by average age at each survey for the 1973-78, 1946-51, and 1921-26 cohorts (Figure 6-1). The average MHI is relatively stable across the adult lifespan, ranging from 69 to 80 and it is slightly higher in the 1921-26 cohort compared with the 1973-78 cohort.
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[bookmark: _Toc452469967]Figure 6‑1: Trajectory of mental health with age in each cohort (1973-78, 1946-51, and 1921-26).

The prevalence of psychological distress (MHI ≤ 52) among ALSWH participants is shown in Figure 6-2. Corresponding to the trend that mental health improves with age, the prevalence of women with psychological distress is higher in the 1973-78 cohort than the 1921-26 cohort, however it decreases for all cohorts from Surveys 1 to 6. In the 1973-78 cohort, the percentage of women with psychological distress is 21.7 at age 20 and this decreases to 13.7 at age 36 years. For women in the 1946-51 cohort, 15.4 per cent reported psychological distress in the first survey at average age 47 years and by age 64, this fell to 10.2 per cent. The 1921-26 cohort has the lowest prevalence with psychological distress, ranging from 10.2 per cent at age 72 years to 8.8 per cent at age 87 years. 

This trend is consistent with the trajectory shown when using the Mental Health Component Score (Mishra, Hockey & Dobson, 2014), which is derived from four subscales of the SF-36, including Mental Health (used in Figure 6-1). Furthermore, it is similar to the findings reported in the 2007 National Survey of Mental Health and Wellbeing (described in section 6.1) as well as the 2014-15 National Health Survey (ABS, 2015e).
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[bookmark: _Toc452469968]Figure 6‑2: The percentage of ALSWH participants with a MHI ≤ 52 for each cohort (1973-78, 1946-51, and 1921-26).

[bookmark: _Toc446584287][bookmark: _Toc446585409][bookmark: _Toc452371007]Projections of psychological distress for the next 20 years
To forecast the prevalence of women with psychological distress over the next twenty years, the prevalence of psychological distress by age was modelled based on trends shown in Figure 6-2. The resultant penalised B-spline model provides the prevalence of women with psychological distress at every age from the ages of 20 to 90 years (Figure 6-3 and Appendix B, section 13.4). The model was then used to project the prevalence of Australian women aged 20-90 years with psychological distress from 2015 to 2035. We assumed that the age-specific prevalence of psychological distress for women remains the same for this twenty-year time period. 
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[bookmark: _Toc452469969]Figure 6‑3: A model of the prevalence of women with psychological distress (MHI≤52) by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

The age-specific estimates for psychological distress were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035 to predict the number and percentage of women with psychological distress (Appendix C). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

Figure 6-4 shows that the estimated number of Australian women with psychological distress was approximately 1.3 million in 2015, which is projected to increase to a total of 1.6 million (Series C) to 1.7 million (Series A). This, however, equates to a decrease from 14.0 per cent to about 13.6 per cent for all Series (Table 6-1). The projected increase in numbers of women with psychological distress likely corresponds to population growth of women in the younger age groups who also have the highest prevalence of psychological distress. However, because the Australian population is predicted to have a high life expectancy and low fertility rate, the number of older women (who have the least psychological distress) is expected to increase more rapidly than the number of younger women (who have the highest psychological distress), resulting in an overall decrease in the prevalence of psychological distress amongst women aged 20-90 between 2015 and 2035.
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[bookmark: _Toc452469970]Figure 6‑4: Number of Australian women aged 20-90 years with psychological distress from 2015 to 2035.

[bookmark: _Toc446590851][bookmark: _Toc452470083]Table 6‑1: Projected number and prevalence of women with psychological distress in Australia from 2015 to 2035.
	 Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	1,262,407
	14.0
	1,259,852
	14.0
	1,257,235
	14.0

	2020
	1,371,583
	13.9
	1,359,464
	13.9
	1,347,524
	13.8

	2025
	1,480,554
	13.0
	1,454,164
	13.7
	1,429,009
	13.7

	2030
	1,599,563
	13.7
	1,557,180
	13.6
	1,518469
	13.6

	2035
	1,723,766
	13.6
	1,661,145
	13.6
	1,606,262
	13.5



Population pyramids were constructed to help illustrate the changes in the numbers of Australian women aged 20 to 90 who have psychological distress in 2015 and 2035 (Figures 6-5 and 6-6). 
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[bookmark: _Toc452469971]Figure 6‑5: Projected numbers of women aged 20-90 who have psychological distress in Australia by age in 2015 based on current population trends (Series B).
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[bookmark: _Toc452469972]Figure 6‑6: Projected numbers of women aged 20-90 who will have psychological distress in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584288][bookmark: _Toc446585410][bookmark: _Toc452371008]Impact of psychological distress on healthcare expenditure
The use of healthcare services by Australian women who do or do not have psychological distress was determined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions each year and the cost of using these services (Appendix D). This is important because mental disorders was the third most costly disease group in 2008-09 according to the AIHW, accounting for $6.38 billion in health expenditure costs (AIHW, 2014a).

[bookmark: _Toc446584289][bookmark: _Toc446585411][bookmark: _Toc452371009]Medicare Benefits Scheme cost
The survey data were linked to unreferred MBS data from 1996 to 2013. The MBS dataset allowed us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. Women who experience psychological distress made more unreferred MBS claims than those without psychological distress for all cohorts (Figure 6-7). The difference in mean unreferred MBS claims was approximately 2 for the 1973-78 cohort and 3 for the 1946-51 cohort, both from Surveys 1-6. In the 1921-26 cohort, women with psychological distress at the start of the study (age 72 years in 1996) made 4 unreferred MBS claims more than those who did not; by Survey 6 when they were 87 years of age, the difference in mean number of MBS claims was 2.
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[bookmark: _Toc452469973]Figure 6‑7: Comparison of average number of unreferred MBS claims per woman per year for 1973-78, 1946-51, and 1921-26 cohorts by the presence or absence of psychological distress.

To estimate the total unreferred MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. To estimate total costs, it was assumed that this average cost per visit was the same for women who did or did not have psychological distress. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated by multiplying the number of unreferred MBS claims by $48.80. Then, the average unreferred MBS cost by whether or not a woman has psychological distress was estimated (Appendix D, Section 15.1).

In the 1973-78 cohort, the estimated annual unreferred MBS cost was $210-254 (in 2014 Australian dollars) for women without psychological distress, whereas for those with psychological distress, the cost was $75-117 higher (Figure 6-8). In the 1946-51 cohort, the estimated annual unreferred MBS cost increased from $235 at age 47 to $330 at age 64 for women without psychological distress. It was $120-160 more for women with psychological distress. In the 1921-26 cohort, women who did not experience psychological distress had $442 in annual unreferred MBS cost at age 72 and this increased to $735 by age 87. Those women who experienced psychological distress had an annual unreferred MBS cost of $643 to $827 from age 72 to 87 years.
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[bookmark: _Toc452469974]Figure 6‑8: Comparison of average unreferred MBS costs (in 2014 Australian dollars) for women aged 20-90 for the 1973-78, 1946-51, and 1921-26 cohorts by the presence or absence of psychological distress.

[bookmark: _Toc446584290][bookmark: _Toc446585412][bookmark: _Toc452371010]Pharmaceutical Benefits Scheme 
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by groups defined by psychological distress (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

Women who had psychological distress had more PBS prescriptions filled than women who did not have psychological distress (Table 6-2). For the 1973-78 cohort, both the number and cost of PBS prescriptions filled by women with psychological distress were double those of women without psychological distress (11.4 scripts at a cost of $507 versus 5.1 scripts at a cost of $262 (in 2012-13 Australian dollars)). For the other cohorts, the difference was not as great.

[bookmark: _Toc446590852][bookmark: _Toc452470084]Table 6‑2: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant in the 1973-78, 1946-51, and 1921-26 cohorts by psychological distress.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
Year
Average age (years)
	survey 6
2012
36
	survey 7
2013
64
	survey 6
2011
87

	Psychological distress
	Mean number of PBS claims per participant
	11.4
	35.7
	65.6

	
	Mean PBS cost per participant  ($)
	507
	1418
	2320

	No psychological distress
	Mean number of PBS claims per participant
	5.1
	22.6
	53.5

	
	Mean PBS cost per participant ($)
	262
	869
	1927



[bookmark: _Toc446584291][bookmark: _Toc446585413][bookmark: _Toc452371011]Hospital costs
The survey data for participants living in NSW were linked to NSW Admitted Patient Data Collection from 2000 to 2013. The dataset provides a record of the patient’s diagnosis using Australian Refined Diagnosis Related Group (AR-DRG) codes. Each AR-DRG represents a group of patients with similar conditions and who require similar hospital services. Public hospital costs are available through the National Hospital Cost Data Collection (NHCDC) provided by the Independent Hospital Pricing Authority. The NHCDC lists the average cost for all AR-DRG codes. For each participant, a hospital cost (in 2012-13 Australian dollars) was determined for every admission using the AR-DRG code from the hospital record and matching it to the average cost of that AR-DRG from the NHCDC. Then hospital cost for each admission was then summed to obtain the annual cost for each woman (Appendix D, Section 15.3).

In the 1973-78 cohort, there was little difference in the mean hospital cost (Figure 6-9). For the 1946-51 cohort, the hospital cost for women with psychological distress increased from $723 to $2389 (in 2012-13 Australian dollars) more than for women without psychological distress from Survey 1 to 6, except at Survey 3, when the cost was similar between the two groups. In the 1921-26 cohort, the hospital cost for women without psychological distress increased with age from $3276 at age 78 to $4994 at age 87. Women with psychological distress in this cohort initially incurred increased hospital costs between age of 78 and 81 before levelling out to $6318 (in 2012-13 Australian dollars) at age 87.
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[bookmark: _Toc452469975]Figure 6‑9: Comparison of average hospital costs per participant for the 1973-78, 1946-51, and 1921-26 cohorts by the presence or absence of psychological distress.

[bookmark: _Toc446584292][bookmark: _Toc446585414][bookmark: _Toc452371012]Projected impact of psychological distress on healthcare utilisation
Based on the trends identified in section 6.5, the impact of increasing numbers of women with psychological distress on healthcare utilisation from 2015 to 2035 was examined. We compared the use of MBS, PBS, and hospital services for (a) the total population of women aged 20-90, (b) women who experienced psychological distress, and (c) women who did not experience psychological distress. For MBS, PBS, and hospital projections, models were generated for the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and costs (in 2014 Australian dollars), PBS claims and costs (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by prevalence of women with or without psychological distress to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).
[bookmark: _Toc446584293][bookmark: _Toc446585415][bookmark: _Toc452371013]Medicare Benefits Scheme cost
In 2015, the total number of MBS claims for women with psychological distress was 10.1 million whereas women who did not have psychological distress incurred 46.5 million claims (Figure 6-10). By 2035, the number of MBS claims is predicted to increase to 13.9 million for women with psychological distress and 67.5 million for women without psychological distress. In terms of total MBS cost, women with psychological distress are estimated to incur $494 million (in 2012-13 Australian dollars) in costs of MBS services in 2015 and this will increase to $679 million in 2035 (Figure 6-11). For women without psychological distress, the total MBS cost is estimated at $2.3 billion in 2015 and is predicted to increase to $3.3 billion (in 2012-13 Australian dollars) in 2035.
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[bookmark: _Toc452469976]Figure 6‑10: Projected total number of MBS claims for Australian women aged 20-90 from 2015 to 2035 by the presence or absence of psychological distress.
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[bookmark: _Toc452469977]Figure 6‑11: Projected total MBS cost (in 2014 Australian dollars) for women aged 20-90 from 2015 to 2035 categorised by the presence or absence of psychological distress.

[bookmark: _Toc446584294][bookmark: _Toc446585416][bookmark: _Toc452371014]Pharmaceutical Benefits Scheme 
Women with psychological distress are estimated to have had 26 million prescriptions filled at a cost of $1.1 billion (in 2012-13 Australian dollars) in 2015 (Figure 6-12 and 6-13). By 2035, this is predicted to increase to 37 million prescriptions and $1.5 billion. In comparison, women who did not have psychological distress are estimated to have had 108 million prescriptions filled at a cost of $4.5 billion in 2015 and this is predicted to increase to 169 million prescriptions at a cost of $6.8 billion in 2035.
[image: ]
[bookmark: _Toc452469978]Figure 6‑12: Projected total number of PBS claims for Australian women aged 20-90 from 2015 to 2035 by the presence or absence of psychological distress.
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[bookmark: _Toc452469979]Figure 6‑13: Projected total PBS cost (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035 by the presence or absence of psychological distress.
[bookmark: _Toc446584295][bookmark: _Toc446585417][bookmark: _Toc452371015]Hospital costs 
Women with psychological distress are estimated to have had $2.8 billion (in 2012-13 Australian dollars) in hospital costs in 2015 and this is predicted to increase to $3.9 billion in 2035 (Figure 6-14). In comparison, women who did not have psychological distress are estimated to have had $12 billion in hospital costs in 2015 and is predicted to increase to $18 billion by 2035.
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[bookmark: _Toc452469980]Figure 6‑14: Projected total hospital cost (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035 by the presence or absence of psychological distress.

[bookmark: _Toc446584296][bookmark: _Toc446585418][bookmark: _Toc452371016]Summary points
· Scores for good mental health are relatively stable with age and are slightly higher in the 1921-26 cohort than in the 1973-78 cohort.
· The prevalence of women with psychological distress decreases with age.
· The number of women aged 20-90 with psychological distress is predicted to increase from 1.2 million to 1.7 million from 2015 to 2035, however the prevalence of psychological distress in this population will decrease from 14.1 per cent to 13.7 per cent over that time period.
· Women who experience psychological distress in the 1946-51 and 1921-26 cohorts have higher MBS, PBS, and hospital costs than women who do not have psychological distress.

[bookmark: _Toc452371017]Dementia
[bookmark: _Toc452371018]Background
In high-income countries, life expectancy has increased steadily in the past three decades, with no clear evidence that this improvement is slowing down (Mathers et al., 2015).  Since age is a primary risk factor for dementia (Wu et al., 2016), improved life expectancy will likely result in an increase in the total number of people with dementia, even if age-specific rates of dementia decrease.  
Although an ageing population would most likely mean an increase in the number of people living with dementia, there has been some recent evidence to suggest that the numbers of new diagnoses of dementia (the incidence) is declining (Grasset et al., 2015; Lobo et al., 2007; Manton, Gu & Ukraintseva, 2005; Matthews et al., 2013; Qiu et al., 2013; Schrijvers et al., 2012).  Rising levels of education and improved treatment and prevention of cardiovascular risk factors have been proposed as possible reasons for this decline (Langa, 2015).  However, it is unknown whether incidence of dementia will continue to decline in the face of increasing rates of obesity and diabetes (Langa, 2015), which have previously been identified as risk factors for the condition (Wu et al., 2016).

[bookmark: _Toc452371019]Ascertainment of dementia among ALSWH participants in the 1921-26 cohort
Dementia records for ALSWH participants were obtained from five sources: 
1. survey data, where dementia is reported by a woman or her proxy.
2. death certificate records, where dementia is identified as a cause of death or contributing factor.
3. pharmaceutical benefits scheme data, identified from drugs used to treat dementia.
4. aged care data, where dementia is identified from a diagnosis code.
5. hospital admissions data (available from New South Wales, Queensland and South Australia) where dementia is identified from a diagnosis code.

Any woman could have had multiple records of dementia from the same or different sources.  Assessment of dementia, using these various sources, was for the period 31 May 1996 (the first survey response date) to 6 March 2012 (the last survey response date for the sixth survey).  The earliest notification of dementia was classified as the ‘date of dementia’ for analysis purposes.  

Record linkage of all these datasets was used to identify the total number of women with dementia and to assess the overlap in reporting between these sources.  In total, 2,534 women with a diagnosis of dementia were identified from at least one of the first four data sources which were available in all States.  From these records and reports, it is estimated that 20 per cent of the cohort (i.e. 2,534 out of 12,432 who responded to Survey 1) had a record of dementia between 1996 and 2012.  The main source of records of dementia was the aged care data, with 79 per cent of women with dementia identified from this source.  Prescription data and cause of death data were used to identify 35 per cent and 31 per cent of women with dementia respectively.  The smallest number of women with dementia were identified from survey data (18 per cent).  When the same analyses were conducted for women in the States/Territories for which we had hospital data, 56 per cent of women with dementia were identified from this source (Appendix 18 Table 18-1).  

Just as some women with dementia were identified from multiple sources, it is likely that some women with dementia were not identified in any of the data sources.  Therefore, estimates of the prevalence and incidence of dementia for the 1921-26 ALSWH cohort were refined using the capture-capture method (Hook & Regal, 1995).  This technique is used to estimate the number of women with dementia who might not have been identified from any of the data sources.  Using this method, the estimated number of women with dementia was 3,448 compared with 2,534 identified from the four main data-sources.  This means that 28 per cent (i.e. 3,448 out of 12,432 who participated in Survey 1) had a record of dementia in the period 1996-2012.

[bookmark: _Toc452371020]Estimated incidence and prevalence rates of dementia
Age-specific rates of dementia were first calculated from the ALSWH data. The age-specific prevalence rate was calculated from the number of women at that age identified as having dementia as a percentage of all women of that age at any time during the study period. The age-specific incidence rate (i.e. the rate of new cases) was calculated from the number of women first identified as having dementia at that age as a percentage of all women (without dementia) at that age.

The prevalence and incidence estimates generated from the ALSWH data are comparable to published findings from women over the age of 80, but were smaller than previously published estimates for women at younger ages (Anstey et al., 2010; Economics, 2005; Fratiglioni et al., 2000; Matthews et al., 2013). The criterion that each ALSWH participant completed the first survey may have introduced a ‘healthy responder bias’, leading to lower than expected estimates at younger ages. Therefore, the ALSWH estimates were supplemented with data from previously published estimates (Anstey et al., 2010; Economics, 2005; Fratiglioni et al., 2000; Matthews et al., 2013) to estimate yearly rates by single year of age. 

Incidence rates for dementia for the ages 60-64 and 65-69 were taken from Gao et al (Gao, Hendrie & Hall, 1998), while estimates for ages 70-74 and 75-79 were sourced from Fratiglioni’s meta-analysis of eight European studies (Fratiglioni et al., 2000).  Estimates of dementia incidence at ages 80-90 were from the ALSWH study, while above the age of 90 they were taken from a study by Corrada et al (Corrada et al., 2008).  Spline regression was used to fit a smooth line through the age specific estimates of dementia incidence and to generate estimates by single age-years.  For ages 60-74 and 99-100, linear regression (as opposed to spline regression) was used to ensure that the incidence rates increased with each year of age (Figure 7-1, Appendix 18 Table 18-2). 

Prevalence rates for dementia were taken from an Access Economics report, for the five-year age groups for 60-84 years and 91-100 years, which used averaged estimates from four meta-analyses (Hofman et al., 1991; Jorm, Dear & Burgess, 2005; Jorm, Korten & Henderson, 1987; Lobo et al., 2000; Ritchie & Kildea, 1995).  Rates from ALSWH were used for the ages 85-90.  Spline regression was used to generate single year estimates of dementia prevalence for the ages 75-89.  Linear regression was used to generate estimates for ages 60-74 and 91-100 (Figure 7-2, Appendix 18 Table 18-3).  
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[bookmark: _Toc452469981]Figure 7‑1: Estimated incidence rate of dementia by age (percentage) based on data from ALSWH and other sources.
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[bookmark: _Toc452469982]Figure 7‑2: Estimated prevalence rate of dementia by age (percentage) based on data from ALSWH and other sources.

[bookmark: _Toc452371021]Projected number of women aged 60 years and over living with dementia from 2015 to 2035
The age-specific estimates of dementia prevalence and incidence were assumed to remain stable between the years 2015 and 2035.  These rates were applied to three Australian Bureau of Statistics population projection scenarios (ABS, 2013) as outlined in Chapter 2 (Section 2.5).  Therefore, the results show how changes in the population distribution are likely to affect the number of women with dementia.

Based on the population projection series A, which assumes life expectancy in women will reach 93.6 by 2061, the number of women living with dementia would double between 2015 and 2035 (from 168,744 to 339,061; Table 7-1).  Using population projection series B and C, which assumed a more conservative increase in life expectancy, there were 1.9 times more women living with dementia in 2035 compared to 2015.  The similarity in the estimates for series B and C indicates that the number of women living with dementia in Australia is unlikely to be affected by overseas net migration between 2015 and 2035.  

While the age-specific prevalence rates of dementia were held constant in this analysis, the overall prevalence increased from 6.6 per cent to 7.7-7.9 per cent using each population projection series due to increases in the number of women alive at older ages.

[bookmark: _Toc446590853][bookmark: _Toc452470085]Table 7‑1: Projected number of women living with dementia (prevalence) in Australia from 2015 to 2035 and percentage among women aged 60 years and over.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	168,744
	6.6
	168,736
	6.6
	168,728
	6.6

	2020
	193,095
	6.5
	192,700
	6.5
	192,651
	6.5

	2025
	227,711
	6.7
	225,550
	6.7
	225,411
	6.7

	2030
	276,721
	7.2
	269,959
	7.2
	269,644
	7.2

	2035
	339,061
	7.9
	321,504
	7.7
	320,870
	7.7



An illustration of how the age distribution of the population and the prevalence of dementia is projected to change between 2015 and 2035, based on current population trends (Series B), is presented in Figures 7-3 and 7-4 for women aged 60 years and over.
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[bookmark: _Toc452469983]Figure 7‑3: Projected numbers of women with dementia in Australia by age in 2015 based on current population trends (Series B) for women aged 60 years and over.
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[bookmark: _Toc452469984]Figure 7‑4: Projected numbers of women with dementia in Australia by age in 2035 based on current population trends (Series B) for women aged 60 years and over.
Based on population projection series A, the number of women newly diagnosed with dementia in each year would double between 2015 and 2035 (from 30,610 to 62,144; Table 7-2).  The population projections which assume a smaller increase in life expectancy (B and C) show a 90% increase in the number of women newly diagnosed with dementia between 2015 and 2035.  As with the prevalence projections, changes in the level of overseas net migration appear unlikely to significantly influence the number of women newly diagnosed with dementia between 2015 and 2035.

Although the age-specific incidence rates were held constant, the overall incidence increased slightly from 1.3 per cent to 1.5-1.6 per cent (as a percentage of women aged 60 years and over) due to increases in the number of women alive at older ages between 2015 and 2035.

[bookmark: _Toc446590854]

[bookmark: _Toc452470086]Table 7‑2: Projected number of women with newly diagnosed dementia (incidence) in a year in Australia from 2015 to 2035 and percentage of women aged 60 years and over.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	30,610
	1.3
	30,609
	1.3
	30,608
	1.3

	2020
	34,970
	1.3
	34,897
	1.3
	34,888
	1.3

	2025
	41,251
	1.3
	40,845
	1.3
	40,822
	1.3

	2030
	50,310
	1.4
	49,027
	1.4
	48,975
	1.4

	2035
	62,144
	1.6
	58,736
	1.5
	58,631
	1.5



[bookmark: _Toc452371022]Risk factors for dementia
Because increasing age is a primary risk factor for dementia, as life expectancy increases the total number of people with dementia is also likely to rise (Jorm, Dear & Burgess, 2005; Rocca et al., 2011).  A greater understanding of the causes and predictors of dementia could aid in the development of preventive strategies to reduce the overall burden of disease.

Risk factors of dementia are thought to include lower education and social class. Likewise smoking, low levels of physical activity, and high BMI have been shown to be associated with increased risk of dementia. Chronic disorders such as diabetes, stroke, hypertension, and depression have also been identified as risk factors for, and comorbidities of, dementia (Wu et al., 2016). Therefore, by reducing the prevalence of these potentially modifiable risk factors earlier in life, it may be possible to reduce the incidence of dementia in a population. 

The ALSWH study provided the opportunity to assess a number of these risk factors for dementia in a population-based sample of Australian women aged 70-75 in 1996.  However, the overall risk based on ALSWH data are likely to be underestimated due to the undercounts identified in section 7.2, which will result in some women with dementia being misclassified as not having dementia.

There were 2,534 women identified as having dementia from sources 1-4 from the 1921-26 ALSWH cohort (see section 7.1.2.).  For the models assessing dementia risk factors, dementias which occurred between 1 July 2003 and 6 March 2012 were included (2,254 women with dementia), because information from all data four data sources was available in this date range.  Using this data, a series of statistical models were used to test the associations between hypothesised risk factors and dementia.  The factors examined are those included elsewhere in this report: 
· Overweight/Obesity
· Smoking
· Mental health problems
· Education
· Ability to manage on income
· Marital status
· Area of residence
Analysing risk factors for dementia is challenging because many of the factors that increase the risk of dementia also increase the risk of death. People with these risk factors may die earlier and so do not reach older ages when dementia is more likely to develop.  Consequently, a factor that increases risk of death may appear to ‘provide protection’ against dementia. To address this problem, models for dementia risk need to account for the ‘competing risk’ of death (Fine & Gray, 1999). For this report, competing risk models were used to estimate associations between each risk factor and the incidence of a record of dementia between 2003 and 2012 (because there were fewer sources of ascertainment before 2003). The models were based on women’s characteristics at Survey 1 in 1996 and were adjusted for single year of age. Table 7-3 shows the results when each factor was analysed separately.

[bookmark: _Toc446590855]

[bookmark: _Toc452470087]Table 7‑3: Association between selected risk factors and dementia.
	Risk factor
	Hazard ratio
	95% Confidence Interval

	Obesity status
	
	

	Not obese
	1
	(Reference)

	Obese
	0.86
	(0.75, 0.99)

	
	
	

	Smoking status
	
	

	Non-smoker
	1
	(Reference)

	Current smoker
	1.00
	(0.84, 1.19)

	
	
	

	Mental Health Components Score
	
	

	>52
	1
	(Reference)

	≤52
	1.25
	(1.15, 1.37)

	
	
	

	Age left school
	
	

	≤14
	1
	(Reference)

	≥15
	0.93
	(0.85, 1.01)

	
	
	

	Ability to manage on Income
	
	

	Not difficult
	1
	(Reference)

	Difficult to manage
	1.16
	(1.06, 1.27)

	
	
	

	Marital status
	
	

	No partner
	1
	(Reference)

	Married or de facto
	1.04
	(0.96, 1.14)

	
	
	

	Area of residence
	
	

	Other area
	1
	(Reference)

	Major city 
	1.18
	(1.08, 1.28)


Each separate model adjusted for age (≤70, 71, 72, 73, 74, ≥75).

[bookmark: _Toc452371023]Obesity
Higher BMI has previously been identified as a risk factor of dementia (Beydoun et al., 2008), so the finding that obese women had lower rates of dementia may appear contradictory.  However, a similar ‘obesity paradox’ has also been previously observed in studies of dementia (Almeida et al., 2002; Dahl et al., 2008).  While several biological explanations have been proposed, methodological biases are also possible. 

For example, all ALSWH study participants were required to complete the first survey between the ages of 70-75. Therefore, women in this birth cohort who died before 1996 were not included in this analysis. The exclusion of ‘unhealthier’ obese women from the cohort could have impacted the results presented in Table 7-3. 
[bookmark: _Toc452371024]Smoking
Results from several prospective studies have shown that smoking in middle (and older) age is associated with an increased risk of dementia (Almeida et al., 2002; Anstey et al., 2007).  This might be expected as smoking is a major risk factor for cardiovascular disease.  However, the effect is not apparent in ALSWH data once the competing risk of death has been taken into account.
[bookmark: _Toc452371025]Mental health problems 
While depression has been identified as an early risk factor for dementia, depression is also common among dementia patients (Jorm, 2000).  It is possible that some of the association between depression and dementia is due to patients developing depression as an early symptom of dementia (Li et al., 2011).  In the ALSWH data, the association between MHI ≤52 and dementia is quite large (hazard ratio of 1.25 with 95% confidence interval of 1.15 to 1.37) and statistically significant – but more detailed analysis would be required to clarify the time lag between poorer mental health and a dementia diagnosis.
[bookmark: _Toc452371026]Education
Lower educational attainment has been identified as a risk factor for dementia (Beydoun et al., 2014; Caamano-Isorna et al., 2006; Prince et al., 2012).  Persons with higher education may have a greater ‘cognitive reserve’ and be more able to cope with changes in brain pathology without observable cognition defects. 

Few ALSWH participants in this cohort had a university education, so the risk of dementia was compared between women who left school aged 14 years or less, and those who left above 15 years.  Those with a higher level of education had a lower risk of mortality, and there was some evidence that they also had a lower risk of dementia (even though this was not statistically significant at a conventional level of 5%).
[bookmark: _Toc452371027]Ability to manage on income
Some studies have found that those with higher socioeconomic status were at lower risk of dementia (Fotenos et al., 2008), while others have found that little effect of socioeconomic measures other than education (Lee et al., 2003).  Here we used ‘ability to manage on income’ as a measure of socioeconomic status.

ALSWH participants who found it harder to manage on their income had higher risk of dementia, however the results in Table 7-3 did not take into account the effects of education.
[bookmark: _Toc452371028]Marital status
Previous research has identified low social participation, less frequent social contact, and more loneliness as risk factors for dementia (Kuiper et al., 2015).  We examined several measures of social support and found little evidence of an association with dementia.  For example there was no significant difference in the risk of dementia between those women who were married or in a de facto relationship at the beginning of the study and those who were not (predominantly widows).  However, the analyses did not take into account changes in marital status or social support that occurred after 1996.
[bookmark: _Toc452371029]Area of residence
People in who live in remote areas have previously been shown to be at increased risk of dementia, compared to those in urban locations (Russ et al., 2012).  In contrast, ALSWH participants who lived in major cities had the highest risk of dementia.  The mean number of aged care records per person, was slightly higher in regional locations compared to major cities, so this difference in dementia rates could not be readily explained by a higher probability of diagnosis in urban locations.  However, this initial analysis did not take into account any other factors and further examination of the data is needed.

[bookmark: _Toc452371030]Health service use and costs
As shown in section 7.2, while records of dementia were identified for 2,534 women it is estimated that the number with dementia is about 3,400.  Therefore, estimating the use and cost of health services for the 2,534 women would substantially underestimate the actual healthcare resources attributable to dementia.  For this reason, estimates based on ALSWH linked data are not included in this report.

[bookmark: _Toc452371031]Summary points
· By 2012, 20 per cent of the ALSWH older cohort aged 85-90 had a record of dementia.
· If the prevalence of dementia remains constant, the number of women in the Australian population living with dementia is predicted to double between 2015 and 2035.
· If the incidence of dementia remains constant, the number of women with newly diagnosed dementia each year is predicted to double between 2015 and 2035.
· ALSWH women with better mental health at ages 70-75 had lower rates of subsequent dementia.
· ALSWH women in rural locations at ages 70-75 had lower rates of subsequent dementia.

[bookmark: _Toc446584298][bookmark: _Toc446585420][bookmark: _Toc452371032]
Highest level of educational attainment
[bookmark: _Toc446584299][bookmark: _Toc446585421][bookmark: _Toc452371033]Background
Highest level of educational attainment is one measure by which an individual’s socioeconomic status is determined. Low educational attainment (and other measures of socioeconomic status) is associated with poorer health outcomes, partly due to less ability to access health services and to obtain information to minimise health risk (ABS, 2010a). A low education level correlates strongly with obesity (Backholer et al., 2012), and premature mortality (Bihan et al., 2016), increased risk of advanced stage diagnosis of ovarian cancer (Praestegaard et al., 2016) and vascular events, including any cardiac, cerebrovascular and peripheral vascular disease (Morton et al., 2016). In ALSWH, lower education attainment was associated with increased risk of stroke (Jackson, Jones & Mishra, 2014), and higher prevalence of diabetes, hypertension, obesity, and constipation (Mishra et al., 2002), poorer mental health (Outram, Murphy & Cockburn, 2006), and less physical activity (Mishra et al., 2002).

According to the ABS, the percentage of Australian people aged 25-34 who have attained a Bachelor degree or higher was 27 per cent in 2004 and by 2015, the percentage had increased to 37 (ABS, 2015c). In 2009, the Australian Government announced a goal that 40 per cent of people aged 25-34 will have graduated with a Bachelor degree by 2025. Women achieved this target in 2011 (ABS, 2011) and the latest available data shows that 42 per cent of women aged 25-34 have a Bachelor degree or higher (ABS, 2015c).

[bookmark: _Toc446584300][bookmark: _Toc446585422][bookmark: _Toc452371034]Ascertainment of highest level of educational attainment
Highest level of educational attainment was determined from the following questions in ALSWH.
‘What is the highest qualification you have completed?’

Response options were: No formal qualifications, School or Intermediate Certificate (or equivalent), Higher School or Leaving Certificate (or equivalent), Trade/apprenticeship, Certificate/diploma, University degree, and High University degree. 

This question was asked in Survey 1 for the 1921-26 cohort, Surveys 1 and 6 of the 1946-51 cohort, and all surveys of the 1973-78 cohort.

For the 1989-95 cohort, the following question was asked at every survey.

‘What is the highest level of education you have completed?’

Response options were Year 10 or below, Year 11 or equivalent, Year 12 or equivalent, Certificate I/II, Certificate III/IV, Advanced Diploma/Diploma, Bachelor degree, Graduate diploma/Graduate certificate, and Postgraduate degree (Appendix A).

[bookmark: _Toc446584301][bookmark: _Toc446585423][bookmark: _Toc452371035]Changes in highest educational attainment across the adult lifespan
The percentage of women who gained a university degree in the 1989-95 cohort increased from 23 to 41 per cent from Surveys 1 to 3 (Figure 8-1). In the 1973-78 cohort, 11 per cent of women had a university degree in 1996 and this increased to 54 per cent by 2012. Interestingly, 23 per cent of women aged 18-23 in 2013 had gained a university education compared with 11 per cent of women aged 18-23 in 1996. 

In the 1946-51 cohort, 14 per cent of women aged 45-51 in 1996 had a university education and this increased to 20 per cent by the time they were aged 59-64 in 2010. During this time, the percentage of women whose highest educational level was Year 12 (or equivalent) or a Certificate/Diploma had also increased by 2-3 per cent.

In the 1921-26 cohort, almost three-quarters of women aged 70-75 did not complete Year 12 and 4 per cent of the participants had a university degree.
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[bookmark: _Toc452469985]Figure 8‑1: Percentage of women in each level of highest educational attainment at each survey for all cohorts (1989-95, 1973-78, 1946-51, and 1921-26).

We have previously reported that there is an over-representation of women with a university education in ALSWH and the bias increased from Survey 1 to 6, particularly for the 1973-78 cohort (Dobson et al., 2015). By Survey 6 of the 1973-78 cohort, 58.3 per cent of women aged 34-39 had a university qualification compared with 33.7 per cent of women aged 33-38 according to the 2011 Australian Census. For the 1946-51 cohort, 18.1 per cent of 59-64 year old women had a university degree compared with 14.6 per cent of women aged 33-38 sampled in the Census. The difference was the least for the 1921-26 cohort where 5.8 per cent of women aged 85-90 had a university education compared with 3.2 per cent of women of the same age in the Census. 

[bookmark: _Toc446584302][bookmark: _Toc446585424][bookmark: _Toc452371036]Projection of university education trends for Australian women over the next 20 years
To project the prevalence of women who will gain university degrees over the next twenty years, the historical trends were first modelled using data from the annual ABS Survey of Education and Work for 2005 to 2015 (ABS, 2015c) to eliminate the bias that could be introduced when using ALSWH data (as described in section 8.3). The percentage of women with a university degree (Bachelor or higher) by age was obtained. These data were used to project the percentage of women at each age with a university degree from 2015 to 2035 (Appendix Figure 13-3).

The assumption for this model is that the percentage of women with a university education would remain constant up to the 30-34 age group as has been shown in the previous 5 years (Appendix Table 13-1). For ages greater than 30-34 years, a cohort approach was used where the prevalence of women with a university education in one age group was carried forward to the next age group over time (Figure 8-2 and Appendix B, Figure 13-6). The reason for using a cohort effect was because the trends in ALSWH showed that there was a cohort effect for the 1989-95 and 1973-78 cohorts (Figure 8-1).
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[bookmark: _Toc452469986]Figure 8‑2: Model of the prevalence of university-educated Australian women aged 20-90 from 2015 to 2035, based on data from the annual ABS Survey of Education and Work.

To project the prevalence of Australian women aged 20-90 years with a university education from 2015 to 2035, population projections Series A-C from the ABS were incorporated into the model (methods described in Appendix C). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2101. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy. 
Approximately 2.5 million women aged 20-90 are university educated in 2015 and this is projected to increase to 4.6 million (Series A), 4.4 million (Series B), and 4.3 million (Series C; Figure 8-3, Table 8-1). The prevalence of women who have a university degree is projected to increase from 28.5 per cent in 2015 to 36.1 per cent in 2035 for all population series. Figures 8-4 and 8-5 show population pyramids of the numbers of women aged 20-90 with a university education within the general population in 2015 and 2035, respectively.
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[bookmark: _Toc452469987]Figure 8‑3: Projected number of women with a university education in Australia from 2015 to 2035.

[bookmark: _Toc452470088]Table 8‑1: Projected number and prevalence of university-educated women in Australia from 2015 to 2035.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	2,570,089
	28.5
	2,564,902
	28.5
	2,559,591
	28.5

	2020
	3,045,772
	30.8
	3,019,084
	30.8
	2,992,672
	30.7

	2025
	3,536,348
	32.8
	3,474,113
	32.8
	3,414,283
	32.7

	2030
	4,046,525
	34.6
	3,940,871
	34.5
	3,843,514
	34.4

	2035
	4,570,461
	36.1
	4,411,103
	36.1
	4,271,451
	36.0
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[bookmark: _Toc452469988]Figure 8‑4: Projected numbers of university-educated women in Australia by age in 2015 based on current population trends (Series B).
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[bookmark: _Toc452469989]Figure 8‑5: Projected numbers of university-educated women in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584303][bookmark: _Toc446585425][bookmark: _Toc452371037]Impact of highest level of qualifications on healthcare expenditure
The association between level of education attainment and healthcare utilisation was examined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year, and the cost of these services by level of education among ALSWH participants. 
[bookmark: _Toc452371038][bookmark: _Toc446584304][bookmark: _Toc446585426]Medicare Benefits Scheme 
ALSWH survey data were linked to unreferred MBS data from 1996 to 2013 and this allowed us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. To estimate the total unreferred MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was estimated by multiplying the number of unreferred MBS claims by $48.80. Then, the annual unreferred MBS cost per participant by highest level of educational attainment was estimated (Appendix D, Section 15.1). 

Overall, women whose highest qualification was less than Year 12 had the most unreferred MBS claims and women who had a university degree had the least unreferred MBS claims for all cohorts (Figure 8-6). The difference in mean unreferred MBS claims between these two groups ranged from 1-2 claims per participant. There was little difference in unreferred MBS claims between participants who achieved Year 12 or equivalent and Certificate/Diploma.
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[bookmark: _Toc452469990]Figure 8‑6: Comparison of average number of unreferred MBS claims per participant per year for 1973-78, 1946-51, 1921-26 cohorts by highest level of qualification.

[bookmark: _Toc446584305][bookmark: _Toc446585427][bookmark: _Toc452371039]Pharmaceutical Benefits Scheme
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by education group (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

There is not a clear pattern for mean PBS claims and cost when comparing participants with different levels of qualifications (Table 8-2). There is little difference between participants who had achieved Year 12 or equivalent or a Certificate/Diploma for all cohorts. Those with qualifications of less than Year 12 had more PBS prescriptions filled compared with those who had university degrees in the 1973-78 and 1946-51 cohorts. However, these cohort differences were not reflected in the PBS cost, suggesting the use of different medicines.




[bookmark: _Toc452470089]Table 8‑2: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant for the 1973-78, 1946-51, and 1921-26 cohorts by the highest level of qualification.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
year
average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Less than Year 12
	Mean number of PBS claims per participant
	8.7
	26.8
	56.2

	
	Mean PBS cost per participant ($)
	278
	1033
	1947

	Year 12 or equivalent
	Mean number of PBS claims per participant
	6.4
	22.6
	51.1

	
	Mean PBS cost per participant ($)
	391
	906
	2003

	Certificate/
Diploma
	Mean number of PBS claims per participant
	7.0
	21.6
	49.4

	
	Mean PBS cost per participant ($)
	324
	871
	1918

	University
	Mean number of PBS claims per participant
	5.0
	10.1
	54.4

	
	Mean PBS cost per participant ($)
	262
	802
	1949



[bookmark: _Toc446584306][bookmark: _Toc446585428][bookmark: _Toc452371040]Hospital costs
Due to the limitations of the hospital datasets available, the numbers of ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and cost accrued by level of education (Appendix D, Section 15.3). The NSW Admitted Patients dataset provided hospital admission of participants by Australian Refined Diagnosis Related Group (AR-DRG) codes that were then matched to the AR-DRG costs reported by the Independent Hospital Pricing Authority (IHPA). 

Like the patterns observed for PBS claims and costs, there was no clear difference in hospital costs between the categories for highest educational attainment (Figure 8-7). In the 1973-78 and 1946-51 cohorts, women with less than Year 12 schooling had the highest mean hospital cost. In the 1921-26 cohort, women with a university education had the highest hospital cost.
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[bookmark: _Toc452469991]Figure 8‑7: Comparison of average hospital costs (in 2012-13 Australian dollars) per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts living in NSW by highest level of qualification.

[bookmark: _Toc446584307][bookmark: _Toc446585429][bookmark: _Toc452371041]Projected impact of changing levels of education on healthcare utilisation.
The association between level of education and healthcare utilisation from 2015 to 2035 was examined using the trend data shown in section 8.5. We compared the number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of accessing these services for (a) the total population of women aged 20-90, (b) women who have a university education, and (c) women who do not have a university education. For MBS, PBS, and hospital projections, a penalised B-spline was fitted to the data to model the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035 and prevalence of women with or without a university education to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).

[bookmark: _Toc446584308][bookmark: _Toc446585430][bookmark: _Toc452371042]Medicare Benefits Scheme
The total number of unreferred MBS claims for women aged 20-90 who have a university education is predicted to increase from 13.1 million in 2015 to 24.5 million in 2035; for women who do not have a university education, the increase is predicted to be from 44.2 million to 57.0 million claims (Figure 8-8). The total unreferred MBS cost for university-educated women is estimated to cost $0.6 billion (in 2014 Australian dollars) in 2015 and $1.2 billion in 2035 (Figure 8-9). In comparison, the total unreferred MBS cost for women who do not have a university education is estimated at $2.2 billion in 2015 and $2.8 billion in 2035.
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[bookmark: _Toc452469992]Figure 8‑8: Projected total number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035, comparing women who do or do not have a university education.
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[bookmark: _Toc452469993]Figure 8‑9: Projected total unreferred MBS cost (in 2014 Australian dollars) for Australian women aged 20-90 from 2015 to 2035, comparing women who do or do not have a university education.
[bookmark: _Toc446584309][bookmark: _Toc446585431][bookmark: _Toc452371043]Pharmaceutical Benefits Scheme
In 2015, the total number of PBS prescriptions filled for women with a university education was 23.7 million and for those without a university education, the total was 113.1 million (Figure 8-10). By 2035, the total PBS cost for university-educated women is predicted to be 52 million and 155 million for women without a university education. 

The total PBS cost (in 2012-13 Australian dollars) was estimated to be $1.1 billion for women with a university education and $4.5 billion for women without a university education in 2015 (Figure 8-11). In 2035, total PBS cost is predicted to increase to $2.3 billion and $6.0 billion, respectively.
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[bookmark: _Toc452469994]Figure 8‑10: Projected total number of PBS claims for Australian women aged 20-90 from 2015 to 2035, comparing women who do or do not have a university education.
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[bookmark: _Toc452469995]Figure 8‑11: Projected total PBS cost (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035, comparing women who do or do not have a university education.
[bookmark: _Toc446584310][bookmark: _Toc446585432][bookmark: _Toc452371044]Hospital services
The total hospital cost for women with a university education was estimated to be $3.6 billion (in 2012-13 Australian dollars) in 2015 and is predicted to increase almost two fold to $6.8 billion in 2035 (Figure 8-12). This is due to increasing prevalence of university-educated women in the population (Table 8-1). In comparison, the total hospital cost for women who do not have a university education was $12.2 billion in 2015 and is projected to increase to $16 billion by 2035.
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[bookmark: _Toc452469996]Figure 8‑12: Projected total hospital cost (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035, comparing women who do or do not have a university education.

[bookmark: _Toc446584311][bookmark: _Toc446585433][bookmark: _Toc452371045]Summary points
· The prevalence of women who attain a university qualification has increased by birth cohort and with age.
· The number of women with a university education is predicted to increase from 2.6 to 4.4 million between 2015 and 2035.
· Women with university education have lower healthcare costs than women with no university education. 
· While healthcare costs will increase overall, the increase in costs will be lower among more highly educated women. 

[bookmark: _Toc446584312][bookmark: _Toc446585434][bookmark: _Toc452371046]Ability to manage on income
[bookmark: _Toc446584313][bookmark: _Toc446585435][bookmark: _Toc452371047]Background
Ability to manage on income is an individual’s perception of whether or not they have sufficient money to fulfil their needs. Self-reported financial difficulty is associated with poor mental health (Laaksonen et al., 2007; Sturgeon et al., 2016) and poorer overall health (Ahnquist, Wamala & Lindstrom, 2012). Additionally, persistent financial difficulty across the lifespan is also associated with poorer overall health, more medical conditions, functional impairment, and depression in people aged over 65, regardless of their current financial situation (Kahn & Pearlin, 2006). People with poor financial resources are also more likely to undertake poor health behaviours such as smoking. The 2010 National Drug Strategy Household Survey (NDSHS) found that smoking prevalence in single-parent households was double that of coupled households (AIHW, 2011a). Additionally, research from ALSWH has demonstrated that women who reported having difficulty managing on their income in their mid-seventies were likely to be frail by their late 80s (Gardiner, Mishra & Dobson, 2016).

Despite the relationship between financial stress and poor health, no research has been conducted on the comparative healthcare cost of people according to their self-reported financial stress.

[bookmark: _Toc446584314][bookmark: _Toc446585436][bookmark: _Toc452371048]Ascertaining ability to manage on income in ALSWH
In ALSWH, the participant’s ability to manage on income was determined by a single survey question.
‘How do you manage on the income you have available?’

The response options were: it is impossible, it is difficult all the time, it is difficult some of the time, it is not too bad, and it is easy.

The question was asked in all surveys for all cohorts, except Survey 2 for the 1973-78 cohort (Appendix A).

[bookmark: _Toc446584315][bookmark: _Toc446585437][bookmark: _Toc452371049]Changes in ability to manage on income across the adult lifespan
The majority (60-70 per cent) of participants reported their ability to manage on income was not too bad or sometimes difficult (Figure 9-1). Between Survey 1 and 3 of the 1973-78 cohort, the percentage of women who found it easy to manage on income increased from 13 to 20 per cent. In the 1946-51 cohort, the percentage of women who found it easy or sometimes difficult to manage on income increased from Survey 1 to 6. Of all cohorts, the 1921-26 cohort had the largest percentage of women who found it easy to manage on their income. More than 80 per cent reported that it was either easy or not too bad to manage on their income.
[image: ]
[bookmark: _Toc452469997]Figure 9‑1: Changes in ability to manage on income at each survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Corresponding to these trends, difficulty managing on income decreased with age across all cohorts (Figure 9-2). It was highest for women aged 18-23 in the 1973-78 cohort (52 per cent) and lowest for women aged 85-90 (14 per cent).

[image: ]
[bookmark: _Toc452469998]Figure 9‑2: Percentage of women who found it difficult to manage on income by average age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584316][bookmark: _Toc446585438][bookmark: _Toc452371050]Projections of difficulty managing on income for the next 20 years
To forecast the prevalence of women who have difficulty managing on income over the next twenty years, we first modelled the prevalence of difficulty to manage on income by age based on trends shown in Figure 9-2. 
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[bookmark: _Toc452469999]Figure 9‑3: A model of the prevalence of women with difficulty managing on income by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

The graph suggests that there is an age effect, but possibly not a birth cohort effect, for whether or not a woman has difficulty managing on income. The resultant model provides estimates for the prevalence of women who have difficulty managing on income at every age from the ages of 20 to 90 years (Figure 9-3 and Appendix B, Section 13.6). The model was then used to project the prevalence of Australian women aged 20-90 years who need help from 2015 to 2035. For this purpose, we assumed that the age-specific prevalence of difficulty managing on income for women will remain the same for this twenty-year time period. The age-specific estimates for difficulty managing on income were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035 to predict the number and percentage of women who experienced financial difficulty (Appendix 14). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2101. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

Although the number of women aged 20-90 who have difficulty managing on income is predicted to increase from 3.5 million in 2015 to 4.8 million (Series A), 4.6 million (Series B), and 4.5 million (Series C) in 2035, the overall percentage of these women is predicted to only decrease by 1.1-1.2 per cent (Figures 9-4 and Table 9-1).
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[bookmark: _Toc452470000]Figure 9‑4: Number of Australian women who have difficulty managing on income from 2015 to 2035.
Table 9-1 provides five-yearly estimates of the total number and prevalence of Australian women projected to report difficulty managing on their income over the next twenty years for each population projection series.

[bookmark: _Toc446590856]







[bookmark: _Toc452470090]Table 9‑1: Projected number and prevalence of women aged 20-90 who have difficulty managing on income in Australia from 2015 to 2035.
	 Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	3,505,663
	38.9
	3,498,964
	38.9
	3,492,105
	38.8

	2020
	3,815,403
	38.6
	3,783,264
	38.6
	3,751,575
	38.5

	2025
	4,126,509
	38.3
	4,055,562
	38.3
	3,987,718
	38.2

	2030
	4,455,579
	38.1
	4,340,281
	38.0
	4,234,066
	37.9

	2035
	4,787,396
	37.8
	4,617,165
	37.8
	4,465,449
	37.6



Population pyramids were constructed to help illustrate the changes in the numbers of Australian women aged 20 to 90 who have difficulty managing on income in 2015 and 2035 (Figures 9-5 and 9-6). 
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[bookmark: _Toc452470001]Figure 9‑5: Projected numbers of women who have difficulty managing on income in Australia by age in 2015 based on current population trends (Series B).

[image: ]
[bookmark: _Toc452470002]Figure 9‑6: Projected numbers of women who will have difficulty managing on income in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584317][bookmark: _Toc446585439][bookmark: _Toc452371051]Impact of difficulty managing on income on healthcare use and costs
The use of healthcare services by Australian women who do or do not have difficulty managing on income was estimated by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions each year and the cost of accessing these services. 
[bookmark: _Toc446584318][bookmark: _Toc446585440][bookmark: _Toc452371052]Medicare Benefits Scheme
The ALSWH survey data are linked to MBS data from 1996 to 2013. The MBS dataset allows us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral.  Women who had difficulty managing on their income made, on average, 1-2 more unreferred MBS claims than women who found it easier to manage on income, for all cohorts (Figure 9-7).

[image: ]
[bookmark: _Toc452470003]Figure 9‑7: Comparison of average number of unreferred MBS claims per participant per year for the 1973-78, 1946-51, 1921-26 cohorts by ability to manage on income.

To estimate the total unreferred MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. To estimate total costs, it was assumed that this average cost was the same for women who did or did not have difficulty managing on income. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was estimated by multiplying the number of unreferred MBS claims by $48.80. Then, the annual MBS cost per participant by ability to manage on income was estimated (Appendix D, Section 15.1).

For the 1973-78 cohort, the difference in mean unreferred MBS cost was $48-65 (in 2014 Australian dollars) from Survey 1 to 6 (Figure 9-8). In the 1946-51 cohort, the difference in unreferred MBS cost was $60-85 from Survey 1 to 5 and increased to $113 by Survey 7. For the 1921-26 cohort, the difference in unreferred MBS cost declined from $121 at the highest at Survey 4 to $47 at Survey 6.

[image: ]
[bookmark: _Toc452470004]Figure 9‑8: Comparison of average unreferred MBS costs (in 2014 Australian dollars) per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts by ability to manage on income.

[bookmark: _Toc446584319][bookmark: _Toc446585441][bookmark: _Toc452371053]Pharmaceutical Benefits Scheme 
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record of each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by women’s self-reported ability to manage on income (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

In the 1973-78 and 1946-51 cohort, women who had difficulty managing on their income had more PBS prescriptions filled and higher mean PBS costs than women who found it easier to manage on their income (Table 9-2). However, in the 1921-26 cohort, there was little difference between the two groups.

[bookmark: _Toc446590857][bookmark: _Toc452470091]Table 9‑2: Mean PBS claims and costs (in 2012-13 Australian dollars) per participant in the 1973-78, 1946-51, and 1921-26 cohorts, categorised by ability to manage on income.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
year
average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Difficulty managing on income
	Mean number of PBS claims per participant
	7.5
	29.8
	53.2

	
	Mean PBS cost per participant ($)
	367
	1204
	1936

	Easier to manage on income
	Mean number of PBS claims per participant
	4.7
	19.8
	59.3

	
	Mean PBS cost per participant ($)
	239
	790
	1985




[bookmark: _Toc446584320][bookmark: _Toc446585442][bookmark: _Toc452371054]Hospital costs
The survey data for participants living in NSW were linked to NSW Admitted Patient Data Collection. The dataset provides a record of the patient’s diagnosis using Australian Refined Diagnosis Related Group (AR-DRG) codes. Each AR-DRG represents a group of similar conditions and that require similar hospital services. Public hospital costs are available through the National Hospital Cost Data Collection (NHCDC) provided by the Independent Hospital Pricing Authority. The NHCDC lists the average cost for all AR-DRG codes. For each participant, a hospital cost (in 2012-13 Australian dollars) was determined for every admission using AR-DRG from the hospital record and matching it to the average cost of AR-DRG from the NHCDC. Then hospital cost for each admission was summed to obtain the annual cost for each person (Appendix D, Section 15.3).

In the 1973-78 cohort, the difference in hospital costs (in 2012-13 Australian dollars) between women who did and did not have difficulty managing on income was $300-390 from age 27 to 36 (Figure 9-9).  In the 1946-51 cohort, the difference in mean hospital costs was greater than that observed for the 1973-78 cohort and ranged between $470 (at age 58) and $870 (at age 64). In the 1921-26 cohort, the difference increased from $790 at age 78 to $980 at age 84. There was little difference in hospital costs between the two groups at age 87.
[image: ]
[bookmark: _Toc452470005]Figure 9‑9: Comparison of average hospital costs (in 2012-13 Australian dollars) per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts by ability to manage on income.

[bookmark: _Toc446584321][bookmark: _Toc446585443][bookmark: _Toc452371055]Projected impact of ability to manage on income on healthcare utilisation
Based on the trends identified in section 9.5, the impact of increasing numbers of women who had difficulty managing on their income on healthcare utilisation from 2015 to 2035 was examined. We compared the use of MBS, PBS, and hospital services for (a) the total population of women aged 20-90, (b) women who had difficulty managing on their income, and (c) women who found it easier to manage on their income. For MBS, PBS, and hospital projections, models were generated for the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by the prevalence of women who did or did not have difficulty managing on income, to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).

[bookmark: _Toc452371056][bookmark: _Toc446584322][bookmark: _Toc446585444]Medicare Benefits Scheme 
In 2015, the total number of unreferred MBS claims made by women who had difficulty managing on their income was estimated at 23.8 million at a total cost of $1.2 billion (in 2012-13 Australian dollars; Figures 9-10 and 9-11). It is predicted that these will increase to 32.7 million and $1.6 billion by 2035. In comparison, the total number of unreferred MBS claims made by women who found it easier to manage on income was estimated at 32.8 million at a cost of $1.6 billion in 2015. By 2035, these are predicted to increase by 15.8 million unreferred MBS claims and $2.4 billion (in 2012-13 Australian dollars).
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[bookmark: _Toc452470006]Figure 9‑10: Projected number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035 by ability to manage on income.
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[bookmark: _Toc452470007]Figure 9‑11: Projected total unreferred MBS cost (in 2014 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by ability to manage on income.

[bookmark: _Toc446584323][bookmark: _Toc446585445][bookmark: _Toc452371057]Pharmaceutical Benefits Scheme 
Women who had difficulty managing on their income are estimated to have had 54.7 million PBS prescriptions filled in 2015 at a cost of $2.4 billion (in 2012-13 Australian dollars; Figure 9-12 and 9-13). It is predicted that these numbers will increase to 79.2 million prescriptions and $3.4 billion in 2035. For women who found it easier to manage on their income, the total PBS prescriptions filled was estimated to be 79.1 million and the total PBS cost was $3.2 billion in 2015. These numbers are predicted to increase to 128 million and $4.9 billion in 2035.
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[bookmark: _Toc452470008]Figure 9‑12: Projected number of PBS claims for Australian women aged 20-90 from 2015 to 2035 by ability to manage on income.

[image: ]
[bookmark: _Toc452470009]Figure 9‑13: Projected total PBS cost (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by ability to manage on income.
[bookmark: _Toc446584324][bookmark: _Toc446585446][bookmark: _Toc452371058]Hospital costs
Total hospital cost for women who had difficulty managing on their income is predicted to increase from $7.1 billion in 2015 to $9.8 billion (in 2012-13 Australian dollars) in 2035 (Figure 9-14). For women who found it easier to manage on income, the total hospital cost was $8.7 billion in 2015 and is predicted to be $13.1 billion (in 2012-13 Australian dollars) by 2035.
[image: ]
[bookmark: _Toc452470010]Figure 9‑14: Projected hospital costs (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by ability to manage on income.

[bookmark: _Toc446584325][bookmark: _Toc446585447][bookmark: _Toc452371059]Summary points
· Younger women found it most difficult to manage on income, however managing on income became easier with age.
· Based on population projection series B, the number of women aged 20-90 who have difficulty managing on income is predicted to increase from 3.5 million to 4.6 million between 2015 and 2035, however prevalence will decrease by 1 per cent.
· Women who have difficulty managing on income have more MBS, PBS, and hospital costs overall.
· Women who have difficulty managing on income are predicted to have a total of $1.6 billion in MBS costs, $3.4 billion of PBS prescriptions filled, and $9.8 billion in hospital costs in 2035.
[bookmark: _Toc446584326][bookmark: _Toc446585448][bookmark: _Toc452371060]Marital status
[bookmark: _Toc446584327][bookmark: _Toc446585449][bookmark: _Toc452371061]Background
Marital status is an important measure of sociodemographic status because it is an indicator of available emotional support, access to a wider social network, and potentially more economic resources. It has many similarities to another measure of sociodemographic status, living arrangement, as partnership and co-habitation have similar health effects (Wu & Hart, 2002). Married individuals are at lower risk of alcohol abuse (Hatch et al., 2011), depression (Scarinci et al., 2002), and mortality (Manzoli et al., 2007) compared to unmarried and divorced/separated people. Similarly, elderly people living without a partner were more likely to experience functional impairment (Hajek & Konig, 2016).

In Australia, the number of registered marriages has increased from 111,174 in 1994 to 121,197 in 2014, however the number of marriages per 1,000 estimated residents has decreased from 6.2 to 5.2 over that same period (ABS, 2015d). Corresponding to this, the percentage of family households (including de facto couples) decreased from 75.4 per cent in 1991 to 71.5 per cent in 2011 and lone-person households increased from 20.0 per cent to 24.3 per cent over that time period (Qu & Weston, 2013). De facto relationships are also on the rise, increasing from 10 per cent of all social marriages (comprising both registered marriages and de facto relationships) in 1996 to 15 per cent in 2006 (ABS, 2012e).

[bookmark: _Toc446584328][bookmark: _Toc446585450][bookmark: _Toc452371062]Ascertainment of marital status
Marital status was determined by one of the following questions in all surveys for all cohorts:

‘What is your present marital status?’
‘What is your formal registered marital status?’

The response options were: never married/single, married, de facto, separated, divorced, and widowed. In some surveys, de facto relationships were further defined by de facto (opposite sex) and de facto (same sex). For the purpose of this analysis, the responses were grouped into married/de facto, separated/divorced, widowed, and never married (Appendix A). 





[bookmark: _Toc446584329][bookmark: _Toc446585451][bookmark: _Toc452371063]Changes in marital status across the adult lifespan
In the 1989-95 and 1973-78 cohorts, the percentage of women who had a partner, i.e. who were married or in a de facto relationship, increased at each survey (Figure 10-1). In both cohorts, approximately 23 per cent of women aged 18-23 had a partner. From Survey 1 to 3 for the 1989-95 cohort, this percentage increased to 31 per cent. In the 1973-78 cohort, the greatest increase in the percentage of women who had a partner was from Survey 1 to 4. By Survey 4 in 2006, this cohort of women were aged 28-33 and 72 per cent had partners. At Survey 6 of the 1973-78 cohort, 79 per cent of women had a partner. For both cohorts, the majority of women who did not have a partner were never married/single and those who were separated/divorced or widowed only accounted for a small percentage. In the 1973-78 cohort, it can be seen that the percentage of women who were separated or divorced increased from 1 per cent at Survey 1 to 7 per cent at Survey 6.

In the 1946-51 cohort, the percentage of women who had a partner was relatively stable at 80-83 per cent from Survey 1 to 4, however it gradually declined to 75 per cent by Survey 7 (Figure 10-1). The percentages of women who were never married or separated/divorced were relatively constant at approximately 3 and 12 per cent, respectively, whereas the percentage of women who were widowed increased from 2 to 8 per cent from Survey 1 to 7.

In the 1921-26 cohort, 57 per cent of women aged 70-75 at Survey 1 had a partner and 35 per cent were widowed (Figure 10-1). From Survey 1 to 6, as the percentage of women with partners decreased, the percentage of widows increased. By age 85-90, 72 per cent were widowed.

A similar pattern was observed in the 2006 Australian Census where the percentage of people in a married or de facto relationship increased from age 18-24 until 35-44 where the percentage remained relatively stable and then declined after 65-74 years of age (ABS, 2009).
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[bookmark: _Toc452470011]Figure 10‑1: Percentage of women in each category for marital status at each survey for all cohorts (1989-95, 1973-78, 1946-51, and 1921-26).

[bookmark: _Toc446584330][bookmark: _Toc446585452][bookmark: _Toc452371064]Projection of marital trends for Australian women over the next 20 years
To project the prevalence of women who are married or in a de facto relationship over the next twenty years, the prevalence of women who were partnered was modelled by age based on the trends identified in Section 10.3 (Figure 10-2 and Appendix B, Section 13.7). 
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[bookmark: _Toc452470012]Figure 10‑2: A model of the prevalence of women who have a partner by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

The model was then used to project the prevalence of Australian women aged 20-90 with a partner from 2015 to 2035. We assumed that the age-specific percentages of women who have partners were the same over the next twenty years. The age-specific estimates of partnership were then multiplied by the projected number of women aged 20-90 at every year from 2015 to 2035 to predict the number and percentage of women who had partners (Appendix C). For the population projections, we used data from the ABS (ABS, 2013). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

Figure 10-3 shows that an estimated 6.2 million Australian women had a partner in 2015 and the number is projected to increase to 8.5 million (Series A), 8.2 million (Series B), and 8.0 million (Series C) by 2035. The percentage of women who have a partner does not differ much between the Population Projection Series and is expected to decrease very slightly over the next twenty years (Table 10-1).
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[bookmark: _Toc452470013]Figure 10‑3: Number of Australian women aged 20-90 who have a partner (married or de facto) from 2015 to 2035.

[bookmark: _Toc446590858][bookmark: _Toc452470092]Table 10‑1: Projected number and prevalence of women with partners in Australia from 2015 to 2035.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	6,191,490
	68.6
	6,181,856
	68.6
	6,171,992
	68.6

	2020
	6,777,032
	68.6
	6,728,203
	68.6
	6,680,351
	68.6

	2025
	7,357,326
	68.3
	7,243,641
	68.4
	7,136,245
	68.4

	2030
	7,934,331
	67.8
	7,741,746
	67.8
	7,567,320
	67.7

	2035
	8,513,535
	67.2
	8,227,698
	67.3
	7,978,526
	67.2



Figure 10-4 and 10-5 shows population pyramids of the estimated number of women aged 20-90 who are married or in a de facto relationship in the general population in 2015 and 2035, respectively.
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[bookmark: _Toc452470014]Figure 10‑4: Projected numbers of partnered women in Australia by age in 2015 based on current population trends (Series B).
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[bookmark: _Toc452470015]Figure 10‑5: Projected numbers of partnered women in Australia by age in 2035 based on current population trends (Series B).
[bookmark: _Toc446584331][bookmark: _Toc446585453][bookmark: _Toc452371065]Association between having a partner and healthcare use and expenditure
The association between having a partner and healthcare utilisation was examined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year, and the cost of these services by married/de facto and unpartnered ALSWH participants. 
[bookmark: _Toc452371066][bookmark: _Toc446584332][bookmark: _Toc446585454]Medicare Benefits Scheme 
ALSWH survey data were linked to MBS data from 1996 to 2013 and this allowed us to determine the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. To estimate the total unreferred MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80. To estimate total costs, it was assumed that this average cost was the same for women who had a partner and those who were unmarried/single. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated by multiplying the number of unreferred MBS claims by $48.80. Then, the annual unreferred MBS cost per woman by marital status was estimate (Appendix D, Section 15.1). 

In the 1973-78 cohort, women who were married or in a de facto relationship made more unreferred MBS claims than unpartnered women at age 20, however there was little difference in claims from age 24 to 30 (Figure 10-6). At age 33 and 36, unpartnered women made 1 unreferred MBS claim more than partnered women.

In the 1946-51 cohort, unpartnered women made more unreferred MBS claims than partnered women across the study period, from age 47 to 64 (Figure 10-6). In contrast, there was little difference between the two groups in the 1921-26 cohort.
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[bookmark: _Toc452470016]Figure 10‑6: Comparison of average number of unreferred MBS claims per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts by marital status.

[bookmark: _Toc446584333][bookmark: _Toc446585455][bookmark: _Toc452371067]Pharmaceutical Benefits Scheme
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by marital status (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

In the 1973-78 cohort, unpartnered women aged 36 had almost double the number of PBS prescriptions filled compared with partnered women (Table 10-2). As a result, women who were unpartnered had a mean PBS cost of $461 (in 2012-13 Australian dollars) compared with $251 for women who were married or in a de factor relationship. There was little difference in PBS claims in the 1946-51 and 1921-26 cohorts. Unpartnered women aged 64 had $145 more PBS costs than partnered women whereas at age 87, partnered women had $309 more PBS costs than unpartnered women (although the number of PBS scripts filled did not differ much).


[bookmark: _Toc446590859][bookmark: _Toc452470093]Table 10‑2: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant for the 1973-78, 1946-51, and 1921-26 cohorts by marital status.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
year
average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Married/
de facto
	Mean number of PBS claims per participant
	5.0
	22.4
	55.5

	
	Mean PBS cost per participant ($)
	251
	890
	2173

	Unpartnered
	Mean number of PBS claims per participant
	9.5
	24.9
	54.0

	
	Mean PBS cost per participant ($)
	461
	1035
	1864



[bookmark: _Toc446584334][bookmark: _Toc446585456][bookmark: _Toc452371068]Hospital costs
Due to the limitations of the hospital datasets available, the number of ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and cost accrued by partnered and unpartnered women (Appendix D, Section 15.3). The NSW Admitted Patients dataset provided hospital admission of participants by Australian Refined Diagnosis Related Group (AR-DRG) codes that were then matched to the AR-DRG costs reported by the Independent Hospital Pricing Authority (IHPA). 

In the 1973-78 cohort, partnered women accounted for approximately $1100 more in hospital cost per person (in 2012-13 Australian dollars) than unpartnered women, except at age 36 when the difference is reduced to $580 (Figure 10-7). This coincides with the peak child-bearing age for Australian women; 60 per cent of mothers who gave birth in 2012 were aged 25-34  (Hilder et al., 2014). 

There was little difference in hospital cost for these two groups was found in the 1921-26 and 1946-51 cohorts.
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[bookmark: _Toc452470017]Figure 10‑7: Comparison of average hospital costs in 2012-13 Australian dollars per participant per year for the 1973-78, 1946-51, and 1921-26 cohorts living in NSW by marital status.

[bookmark: _Toc446584335][bookmark: _Toc446585457][bookmark: _Toc452371069]Projected association between having a partner and healthcare utilisation
The association between having a partner and healthcare utilisation from 2015 to 2035 was examined. We compared the number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of accessing these services for (a) the total population of women aged 20-90, (b) women who have a partner, and (c) women who do not have a partner. For MBS, PBS, and hospital projections, models were fitted to the data to estimate the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by the prevalence of partnered and unpartnered women to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).
[bookmark: _Toc446584336][bookmark: _Toc446585458][bookmark: _Toc452371070]Medicare Benefits Scheme
Women with a partner made an estimated 36.5 million unreferred MBS claims in 2015 at a cost of $1.8 billion (in 2014 Australian dollars) (Figure 10-8 and 10-9). By 2035, their unreferred MBS claims are predicted to increase to 50.6 million at a cost of $2.5 billion. For women who are unpartnered, the total unreferred MBS claims made in 2015 were estimated to be 21.1 million at a cost of $1.0 billion, which are predicted to increase to 32.1 million unreferred MBS claims and $1.6 billion in 2035.
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[bookmark: _Toc452470018]Figure 10‑8: Projected number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035, comparing women who have a partner with women who are unpartnered.
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[bookmark: _Toc452470019]Figure 10‑9: Projected total unreferred MBS cost (in 2014 Australian dollars) for women aged 20-90 from 2015 to 2035 for women who have a partner or are unpartnered.

[bookmark: _Toc446584337][bookmark: _Toc446585459][bookmark: _Toc452371071]Pharmaceutical Benefits Scheme
The total number of PBS prescriptions filled was estimated at 77 million for women with a partner and 56 million for women who were unpartnered in 2015 (Figure 10-10 and 10-11). This is predicted to increase to 114 million and 92 million in 2035, respectively. The estimated total PBS cost in 2015 was $3.3 billion (in 2012-13 Australian dollars) for women who had a partner and $2.3 billion for women who did not have a partner. The projections show that in 2035, these costs are expected to increase to $4.7 billion (in 2012-13 Australian dollars) and $3.6 billion, respectively.
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[bookmark: _Toc452470020]Figure 10‑10: Projected total number of PBS claims for Australian women aged 20-90 from 2015 to 2035 for women with and without a partner.

[image: ]
[bookmark: _Toc452470021]Figure 10‑11: Projected total PBS cost (in 2012-13 Australian dollars) for women aged 20-90 from 2015 to 2035 for women with and without a partner.
[bookmark: _Toc446584338][bookmark: _Toc446585460][bookmark: _Toc452371072]Hospital costs
Women who have a partner were estimated to have $10.2 billion (in 2012-13 Australian dollars) in total hospital costs in 2015 and by 2035, this is predicted to increase to $14.2 billion (Figure 10-12). In comparison, women who do not have a partner were estimated to have $5.1 billion in hospital costs in 2015 and this is projected to increase to $8.2 billion in 2035.
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[bookmark: _Toc452470022]Figure 10‑12: Projected total hospital cost in 2012-13 Australian dollars for women aged 20-90 from 2015 to 2035, comparing women with and without a partner.

[bookmark: _Toc446584339][bookmark: _Toc446585461][bookmark: _Toc452371073]Summary points
· The prevalence of women who have a partner increased from early adulthood until the late thirties.
· By middle age, approximately 80 per cent of women were married or were in a de facto relationship.
· The percentage of women who are divorced increases with age in the 1946-51 cohort, and the percentage of women who are widowed increases in the 1921-26 cohort.
· The number of women aged 20-90 who have partners is projected to increase from 6.2 million in 2015 to 8.2 million in 2035, however the prevalence will remain stable at approximately 67 per cent.
· There were some differences for MBS, PBS, and hospital claims and cost between partnered and unpartnered women, but these decreased with age.
· In 2035, the MBS, PBS, and hospital costs for women with a partner will be $1.6 billion, $4.8 billion, and $14.2 billion, respectively. 


[bookmark: _Toc446584340][bookmark: _Toc446585462][bookmark: _Toc452371074]Area of residence
[bookmark: _Toc446584341][bookmark: _Toc446585463][bookmark: _Toc452371075]Background
In this chapter, area of residence was determined using the Accessibility/Remoteness Index of Australia (ARIA+) system that was released in 2003 by the National Key Centre for Social Applications of Geographic Information Systems (GISCA). It allows categorisation of participants by major city, inner regional, outer regional, and remote areas of Australia.

 It is clear that there are disparities in health and access to health services between people living in major cities and those who live in rural areas. People living in rural and remote areas have a higher risk of heart failure (Sahle et al., 2016) and mortality from chronic diseases (Chondur et al., 2014). Research from ALSWH has also demonstrated that women in rural or remote areas had a higher risk of mortality (Dobson et al., 2010; Vagenas, McLaughlin & Dobson, 2009), and of being overweight or obese (Brown et al., 2000) whereas women living in major cities reported higher levels of stress (Brown, Young & Byles, 1999). However, women in rural areas also reported having fewer visits to the general practitioner and medical specialists (Vagenas, McLaughlin & Dobson, 2009). This may also explain why people in rural areas were more likely to be diagnosed with advanced stage cancer compared to those who live in metropolitan areas (Baade et al., 2015; Nguyen-Pham, Leung & McLaughlin, 2014).

[bookmark: _Toc446584342][bookmark: _Toc446585464][bookmark: _Toc452371076]Characteristics of ALSWH participants by area of residence
ALSWH was designed to have proportionately more women living in rural and remote areas than in capital cities, in order to obtain reliable estimates of their health and service needs. For the three cohorts surveyed in 1996, women in rural and remote areas were purposely sampled at twice the rate of women in urban areas (Lee et al., 2005). However, participants in the 1989-95 cohort were recruited by a different method and are more geographically representative of the Australian population in their age group (Mishra et al., 2014). The percentages of ALSWH participants classified by area of residence using the ARIA+ classification is shown in Figure 11-1.
[image: ]
[bookmark: _Toc452470023]Figure 11‑1: Percentage of women in each ARIA+ category at each survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Although the ALSWH study covers the majority of an adult lifespan, there are no data for two age ranges, 36-47 years and 64-72 years. Due to the oversampling of women from rural and remote areas at the start of the study, for this report another resource was used to characterise area of residence for Australian women throughout adulthood.

[bookmark: _Toc446584343][bookmark: _Toc446585465][bookmark: _Toc452371077]Population characteristics by area of residence
Data from the 2011 Australian Census data were used to determine the percentages of women aged 20-90 living in different areas of residence (Appendix A).  Table 11-1 shows that almost three-quarters of Australian women aged 20-90 live in a major city and one-fifth reside in an inner regional area.



[bookmark: _Toc446590860][bookmark: _Toc452470094]Table 11‑1: Data from the 2011 Australian Census: Australian women aged 20-90 categorised by area of residence.
	Category
	Number
	Per cent

	Major Cities
	5,721,729
	70.6

	Inner Regional
	1,493,418
	18.4

	Outer Regional
	711,212
	8.8

	Remote
	159,594
	2.0

	Other
	17,207
	0.2



Figure 11-2 shows that approximately 75 per cent of young women aged up to 30 years lived in a major city and this gradually decreased to 65 per cent at the age of 69 years when the percentage increased again. 
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[bookmark: _Toc452470024]Figure 11‑2: Data from the 2011 Australian Census: Prevalence of Australian women aged 20-90 who lived in a major city.

[bookmark: _Toc446584344][bookmark: _Toc446585466][bookmark: _Toc452371078]Projections of prevalence of city living over the next 20 years
Assuming that the age-specific prevalence of women living in a major city remained the same over the next 20 years, the number and percentage of Australian women aged 20-90 who live in a major city was projected from 2015 to 2035. The age-specific estimates for women living in the city were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035 to predict the number and percentage of women who lived in a major city (Appendix C). Briefly, the ABS produced three different scenarios (Series A, B, and C) for the Australian population from 2012 to 2011. Series B is based on current (at 2012) rates of fertility, life expectancy at birth, and net overseas migration. Series A assumes higher rates for all three characteristics, whereas Series C assumes lower fertility and net overseas migration rates and unchanged life expectancy.

Figure 11-3 and Table 11-2 show that an estimated 6.3 million women lived in a major city in 2015 and this is predicted to increase to 8.9 million (series A), 8.6 million (series B), and 8.3 million (series C) by 2035. The prevalence of women living in a major city is predicted to remain relatively constant from 2015 to 2035 at approximately 70.3-70.6 per cent (Figure 11-4, Table 11-2).
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[bookmark: _Toc452470025]Figure 11‑3: Projected number of Australian women aged 20-90 who live in a major city from 2015 to 2035

[bookmark: _Toc446590861]

[bookmark: _Toc452470095]Table 11‑2: Projected number and prevalence of women in Australia who live in a major city from 2015 to 2035.
	Year
	Population projection

	
	Series A
	Series B
	Series C

	
	n
	%
	n
	%
	n
	%

	2015
	6,372,529
	70.6
	6,361,196
	70.6
	6,349,592
	70.6

	2020
	6,972,809
	70.6
	6,917,460
	70.5
	6,863,533
	70.5

	2025
	7,589,514
	70.5
	7,464,751
	70.4
	7,348,955
	70.4

	2030
	8,245,172
	70.4
	8,037,394
	70.4
	7,856,239
	70.3

	2035
	8,914,410
	70.4
	8,600,945
	70.4
	8,343,655
	70.3



Figures 11-4 and 11-5 show population pyramids for Australian women aged 20-90 and the numbers of women who live in a major city and those who do not, in 2015 and 2035.
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[bookmark: _Toc452470026]Figure 11‑4: Projected numbers of Australian women aged 20-90 who live in a major city in 2015 based on current population data (Series B).

[image: ]
[bookmark: _Toc452470027]Figure 11‑5: Projected numbers of Australian women aged 20-90 who live in a major city by age in 2035 based on current population data (Series B).
[bookmark: _Toc446584345][bookmark: _Toc446585467][bookmark: _Toc452371079]Association between area of residence and healthcare use and expenditure
The association between area of residence and healthcare utilisation was examined by comparing the mean number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of these services by area of residence in ALSWH participants.
[bookmark: _Toc446584346][bookmark: _Toc446585468][bookmark: _Toc452371080]Medicare Benefits Scheme
Survey data were linked to MBS data from 1996 to 2013 and this allowed us to estimate the number of unreferred MBS claims made by each participant. ‘Unreferred’ means visits to a general practitioner without requiring a referral. To estimate the total unreferred MBS cost, the average cost of unreferred MBS services in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was estimated by multiplying the number of unreferred MBS claims by $48.80. Then, the annual MBS cost per participant by area of residence was estimated (Appendix D, Section 15.1).

For all cohorts, women who lived in a major city made 1-2 more MBS claims than women who lived in a regional or remote area (Figure 11-6). This is in agreement with previous research from ALSWH that showed, for example, older women in regional or remote areas were less likely to consult a general practitioner than women who live in a major city (Byles et al., 2006).
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[bookmark: _Toc452470028]Figure 11‑6: The mean number of unreferred MBS claims per year by average age at survey and categorised by area of residence for all cohorts (1973-78, 1946-51, and 1921-26).

[bookmark: _Toc446584347][bookmark: _Toc446585469][bookmark: _Toc452371081]Pharmaceutical Benefits Scheme
ALSWH data were linked to the latest available PBS dataset (2012-13 financial year), which provided a record for each PBS script that was filled and its associated cost for each participant. The average number of scripts filled and cost (in 2012-13 Australian dollars) was then determined by area of residence (Appendix D, Section 15.2). Because the 2012-13 period corresponded to one survey per cohort, there are only three sets of data points.

There is little difference in the number of PBS prescriptions filled between women who lived in a major city and those who lived in regional and remote areas for all cohorts (Table 11-3). Women who lived in the city had $50-107 more in PBS cost (in 2012-13 Australian dollars) than women who lived in regional and remote areas.




[bookmark: _Toc446590862][bookmark: _Toc452470096]Table 11‑3: Mean PBS claims and cost (in 2012-13 Australian dollars) per participant for the 1973-78, 1946-51, and 1921-26 cohorts by area of residence.
	
	
	ALSWH Cohort

	
	
	1973-78
	1946-51
	1921-26

	Group
	Corresponding survey
Year
Average age (years)
	Survey 6
2012
36
	Survey 7
2013
64
	Survey 6
2011
87

	Major city
	Mean number of PBS claims per participant
	5.8
	22.2
	56.0

	
	Mean PBS cost per participant ($)
	337
	994
	1975

	Regional and remote
	Mean number of PBS claims per participant
	6.5
	23.7
	53

	
	Mean PBS cost per participant ($)
	263
	887
	1925



[bookmark: _Toc446584348][bookmark: _Toc446585470][bookmark: _Toc452371082]Hospital services
Due to the limitations of the hospital datasets available, the numbers of ALSWH participants who were hospitalised in NSW were used to determine differences in hospital admission and cost accrued by area of residence (Appendix D, Section 15.3). The NSW Admitted Patients dataset provided hospital admission of participants by Australian Refined Diagnosis Related Group (AR-DRG) codes that were then matched to the AR-DRG costs reported by the Independent Hospital Pricing Authority (IHPA). 

There was little difference in hospital costs between women who lived in a major city and those who lived in regional and remote areas for the 1973-78 and 1946-51 cohorts (Figure 11-7). In the 1921-26 cohort, women who lived in major cities had higher hospital costs than women who lived in regional and remote areas; the difference was $225-920 (in 2012-13 Australian dollars).
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[bookmark: _Toc452470029]Figure 11‑7: The mean hospital cost (in 2012-13 Australian dollars) by average age at survey and categorised by area of residence for all cohorts (1973-78, 1946-51, and 1921-26).

AIHW examined age-standardised per person health expenditure in 2006-07 by remoteness, focussing on admitted patient (i.e. hospital) services, MBS, and PBS (AIHW, 2011b). They reported that people living in a major city had the highest MBS and PBS expenses and lowest hospital cost, however the opposite was true for people living in remote and very remote areas. They noted that it is difficult to compare health expenditure by remoteness due to differences in healthcare services, e.g. nurse and community centres tend to be the first point of contact for general medical issues, equivalent to GPs in major cities. 

[bookmark: _Toc446584349][bookmark: _Toc446585471][bookmark: _Toc452371083]Projected healthcare utilisation by area of residence.
Based on the trends identified in section 11.5, the association between area of residence and healthcare utilisation from 2015 to 2035 was examined. We compared the number of MBS claims, PBS prescriptions filled, and hospital admissions accrued by women each year and the cost of these services for (a) the total population of women aged 20-90, (b) women who lived in a major city, and (c) women who lived in regional and remote areas. For MBS, PBS, and hospital projections, models were fitted to the ALSWH data to estimate the number of claims and cost of each service for women at every age between 20 and 90, inclusive (Appendix E). These estimates were then multiplied by the population distribution shown in Figure 11-2 from the 2011 Australian Census. The major assumption is that the number of MBS claims and cost (in 2014 Australian dollars), PBS claims and cost (in 2012-13 Australian dollars), and hospital costs (in 2012-13 Australian dollars) that vary with age in the same way for every year between 2015 and 2035. The age-specific estimates for the number of claims and cost of each service were multiplied by the projected number of women aged 20 to 90 years at every year from 2015 to 2035, as well as by the prevalence of women who live in a major city and those who live in a regional or remote area to predict the total number of claims and cost for MBS, PBS, and hospital services over the next twenty years (Appendix F).
[bookmark: _Toc446584350][bookmark: _Toc446585472][bookmark: _Toc452371084]Medicare Benefits Scheme
For women who live in a major city, the total number of unreferred MBS claims is predicted to increase from 40.5 million in 2015 to 58.3 million in 2035; this corresponds to a total unreferred MBS cost of $2.0 billion increasing to $2.8 billion (in 2014 Australian dollars), respectively (Figure 11-8 and 11-9). Women who live in regional or remote areas are calculated to have a total of 16.3 million unreferred MBS claims in 2015 and this is predicted to increase to 23.7 million in 2035. The total unreferred MBS cost for these women is projected to increase from $0.8 billion to $1.2 billion from 2015 to 2035.

[image: ]
[bookmark: _Toc452470030]Figure 11‑8: Projected total number of unreferred MBS claims for Australian women aged 20-90 from 2015 to 2035 by area of residence.
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[bookmark: _Toc452470031]Figure 11‑9: Projected total unreferred MBS cost (in 2014 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by area of residence.

[bookmark: _Toc446584351][bookmark: _Toc446585473][bookmark: _Toc452371085]Pharmaceutical Benefits Scheme 
The total PBS claims made by women who live in a major city is predicted to increase from 90.5 million to 138.4 million from 2015 to 2035 (Figures 11-10 and 11-11). As a result, the total PBS cost is estimated to be $4.1 billion in 2015 and $6.1 billion in 2035 (in 2012-13 Australian dollars), respectively. For women who live in regional and remote areas, the total number of PBS claims was estimated to be 42.2 million in 2015 at a cost of $1.6 billion (in 2012-13 Australian dollars); this is predicted to increase to 66.0 million PBS claims and $2.5 billion in 2035.
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[bookmark: _Toc452470032]Figure 11‑10: Projected number of PBS claims for Australian women aged 20-90 from 2015 to 2035 by area of residence.
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[bookmark: _Toc452470033]Figure 11‑11: Projected total PBS cost (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by area of residence.
[bookmark: _Toc446584352][bookmark: _Toc446585474][bookmark: _Toc452371086]Hospital services 
The total hospital costs are predicted to increase from $11.7 billion in 2015 to $17.1 billion (in 2012-13 Australian dollars) in 2035 for women who live in a major city (Figure 11-12). In comparison, the total hospital cost for women who live in a regional or remote area is estimated to be $4.6 billion in 2015 and $6.7 billion in 2035.
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[bookmark: _Toc452470034]Figure 11‑12: Projected total hospital cost (in 2012-13 Australian dollars) for Australian women aged 20-90 from 2015 to 2035 by area of residence.

[bookmark: _Toc446584353][bookmark: _Toc446585475][bookmark: _Toc452371087]Summary points
· The prevalence of women who live in a major city (approximately 70 per cent), inner regional areas (20 per cent), and outer region and remote areas (10 per cent) are relatively stable across the lifespan.
· Between the age of 45 and 65, the prevalence of women living in a major city decreased as the prevalence of women living in an inner regional area increased.
· Although the number of women who live in a major city will increase from 6.3 million in 2015 to 8.6 million in 2035, the prevalence of women who live in a major city will remain stable at 70 per cent.
· There was little difference in MBS and PBS claims and cost between women who live in a major city and those who lived in a regional or remote area.
· Hospital costs were higher for older women living in a major city than those who live in a regional or remote area.
· The projected MBS, PBS, and hospital costs in 2035 will be $0.8 billion, $2.0 billion, and $5.4 billion more than that of 2015.


[bookmark: _Toc446584354][bookmark: _Toc446585476][bookmark: _Toc452371088]Appendix A: Survey questions and participation numbers
The survey questions used in this report and the number of participants whose data was used in each chapter for modelling the health condition of interest across the lifespan is presented in Appendix A.
[bookmark: _Toc446584355][bookmark: _Toc446585477][bookmark: _Toc452371089]Physical function and needing help with activities of daily living
As described in Section 3.2, the SF-36 instrument from which a Physical Functioning (PF) score was derived was included in all surveys for all cohorts. There were ten items used to construct this subscale (Table 12-1). The response options were ‘Yes, limited a lot’, ‘Yes, limited a little’, and ‘No, not limited at all’. 
[bookmark: _Toc446590863][bookmark: _Toc452470097]Table 12‑1: Survey items from SF-36 used to calculate PF scores.
	PF item
	PF activity

	PF1
	VIGOROUS activities such as running, lifting heavy objects, participating in strenuous sports

	PF2
	MODERATE activities such as moving a table, pushing a vacuum cleaner, bowling or playing golf

	PF3
	Lifting or carrying groceries

	PF4
	Climbing SEVERAL flights of stairs

	PF5
	Climbing ONE flight of stairs

	PF6
	Bending, kneeling or stooping

	PF7
	Walking MORE THAN ONE kilometre

	PF8
	Walking HALF a kilometre

	PF9
	Walking 100 metres

	PF10
	Bathing or dressing yourself



Missing items were recoded as follows:
Sets of related items within the physical functioning subscale establish the level of function for particular activities: overall activity level (PF1 to PF3), climbing (PF4 and PF5) and walking (PF7 to PF9). Where a higher level of functioning in each set is ‘Not limited’ but an item for a lower level of the related function is ‘missing’, the lower level of functioning is recoded to ‘Not limited’. Conversely, where a lower level of functioning is ‘Limited a lot’ and the item for a higher level of the related function is ‘missing’, the higher level of functioning is recoded to ‘Limited a lot’. An example of this is shown in Table 17-2.
[bookmark: _Toc446590864][bookmark: _Toc452470098]Table 12‑2: Recoding of missing items for PF scoring.
	Overall activity level

	Vigorous activity
	Moderate activity
	Lifting/carrying groceries
	Recode

	Not limited at all
	Missing
	
	Moderate activity = Not limited at all

	Missing
	Limited a lot
	
	Vigorous activity = Limited a lot

	Missing
	
	Limited a lot
	Vigorous activity = Limited a lot

	Climbing

	Climbing SEVERAL flights of stairs
	Climbing ONE flight of stairs
	
	Recode

	Not limited at all
	Missing
	
	Climbing ONE flight of stairs = Not limited at all

	Missing
	Limited a lot
	
	Climbing SEVERAL flights of stairs = Limited a lot

	Walking

	Walking more than 1 kilometre
	Walking half a kilometer
	Walking 100 metres
	Recode

	Not limited at all
	Missing
	
	Walking half a kilometer = Not limited at all

	
	Not limited at all
	Missing
	Walking 100 metres = Not limited at all

	Not limited at all
	
	Missing
	Walking 100 metres = Not limited at all

	Missing
	Limited a lot
	
	Walking more than 1 kilometre = Limited a lot

	
	Missing
	Limited a lot
	Walking half a kilometre = Limited a lot

	Missing
	
	Limited a lot
	Walking more than 1 kilometre = Limited a lot



Raw scores were calculated as the sum of (recoded) scale items and transformed to a 0 to 100 scale according to the formula:



All scores are positively scored so that higher scores represent better physical functioning.

The need for help was determined in all surveys for all cohorts using the following questions:
‘Do you regularly need help with daily tasks because of long-term illness, disability or frailty (eg personal care, getting around, preparing meals etc)?’ (1921-26 and 1946-51 cohorts)

‘Do you regularly need help with daily tasks because of a long-term illness or disability (eg help with personal care, getting around, preparing meals etc)?’ (1973-78 cohort)

The response options for these question is ‘yes’ or ‘no’.

Table 12-3 shows the number of participants aged 20 to 90 years who had available data for the question on needing help with daily tasks regardless of whether or not they answered this question for subsequent surveys.
[bookmark: _Toc446590865][bookmark: _Toc452470099]Table 12‑3: The number of ALSWH participants with data on needing help with daily tasks that was used in projection modelling.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	11476
	10146
	8397
	6760
	5321
	3911
	

	1946-51 cohort
	13473
	11479
	11161
	10827
	10567
	9969
	9112

	1973-78 cohort
	13956
	9552
	9038
	9121
	8169
	7874
	



[bookmark: _Toc446584356][bookmark: _Toc446585478][bookmark: _Toc452371090]Obesity
In ALSWH, participants are asked to record their height and weight in every survey. Table 12-4 shows the surveys from which these data were obtained for use in this report and the number of participants with complete data. At each survey, BMI was derived for all participants who recorded these measurements and used in our analyses, regardless of whether or not they continued to participate in subsequent surveys. 



[bookmark: _Toc446590866][bookmark: _Toc452470100]Table 12‑4: The number of ALSWH participants with height and weight data that was used in projection modelling.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	11378
	9223
	7824
	6246
	4627
	3304
	

	1946-51 cohort
	13176
	10812
	10477
	10247
	10342
	9747
	8818

	1973-78 cohort
	12415
	8847
	8104
	8926
	8055
	7850
	

	1989-95 cohort
	16278
	10718
	8488
	
	
	
	



This report utilises a classification system recommended by the World Health Organization (WHO, 2000): Underweight BMI < 18.5 kg/m2, Normal weight BMI 18.5 – 24.99 kg/m2, Overweight BMI 25 – 29.99 kg/m2, and Obese BMI ≥ 30 kg/m2. Any reference to BMI categories in this report is related to this classification system.

A dataset containing the following variables was created: age at survey, birth year, BMI, and WHO BMI category. Data were then linked to the Medicare Benefits Scheme (data from 1996 to 2013), Pharmaceutical Benefits Scheme (2003 to 2012), and NSW Admitted Patients Data Collection (2001 to 2012). 

[bookmark: _Toc446584357][bookmark: _Toc446585479][bookmark: _Toc452371091]Tobacco use
In ALSWH, tobacco use was determined in all surveys of the 1973-78 and 1946-51 cohorts, and Surveys 1, 2, and 6 of the 1921-26 cohort. The smoking status of participants were ascertained from the questions and response options shown in Table 12-5.
[bookmark: _Toc446590867][bookmark: _Toc452470101]Table 12‑5: Survey questions for tobacco use in ALSWH.
	Survey question
	Response options

	‘How often do you currently smoke cigarettes or any tobacco products?’
	Daily
At least weekly (but not daily)
Less often than weekly
Not at all

	‘In your lifetime, would you have smoked at least 100 cigarettes (or equivalent)?
	Yes
No



Smoking status was also determined in Survey 1 of the 1989-95 cohort using the following questions:
‘Do you currently smoke tobacco?’
‘On a day when you smoke, how many cigarettes do you usually smoke?’
‘In the past, have you smoked tobacco?’
From these responses to these questions, the participant was classified as never smoker, ex-smoker, and current smoker according to Table 12-6.
[bookmark: _Toc446590868][bookmark: _Toc452470102]Table 12‑6: Definition of smoking classifications in ALSWH.
	Category
	Definition

	Never smoker
	A person who does not smoke now and has smoked fewer than 100 cigarettes or similar amount of other tobacco products in their lifetime

	Ex-smoker
	A person who does not smoke at all now, but has smoked at least 100 cigarettes or a similar amount of other tobacco products in their lifetime

	Current smoker
	A person who currently smokes tobacco.



The number of participants whose smoking status data was using in projection modelling is shown in Table 12-7.
[bookmark: _Toc446590869][bookmark: _Toc452470103]Table 12‑7: The number of ALSWH participants with data on smoking status that was used in projection modelling.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	11574
	9653
	
	
	
	3986
	

	1946-51 cohort
	13268
	11566
	11179
	10867
	10592
	9976
	9144 

	1973-78 cohort
	13629
	9608
	9048
	9098
	8182
	7949
	



[bookmark: _Toc446584358][bookmark: _Toc446585480][bookmark: _Toc452371092]Mental health
As described in Section 6.2, the SF-36 instrument from which a Mental Health (MH) score was derived was included in all surveys for all cohorts. There were five items used to construct this subscale (Table 12-8). 
[bookmark: _Toc446590870]


[bookmark: _Toc452470104]Table 12‑8: Survey items from SF-36 used to calculate MH scores.
	MH item
	MH activity

	MH1
	Have you been a very nervous person

	MH2
	Have you felt so down in the dumps that nothing could cheer you up

	MH3
	Have you felt calm and peaceful

	MH4
	Have you felt down

	MH5
	Have you been a happy person



The response options and coding are shown in Table 12-9.
[bookmark: _Toc446590871][bookmark: _Toc452470105]Table 12‑9: Response options for survey items from SF-36 used to calculate MH3 and MH5 scores.
	Code
	Recode for MH3 and MH5
	Response

	1
	6
	all of the time

	2
	5
	most of the time

	3
	4
	a good bit of the time

	4
	3
	some of the time

	5
	2
	a little of the time

	6
	1
	none of the time



Raw scores were calculated as the sum of (recoded) scale items and transformed to a 0 to 100 scale according to the formula:



All scores are positively scored so that higher scores represent better mental health.

Table 12-10 shows the number of ALSWH participants with a mental health score that was used in the analyses.

[bookmark: _Toc446590872][bookmark: _Toc452470106]Table 12‑10: The number of ALSWH participants with a mental health score that was used in projection modelling.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	12019
	10253
	8138
	6861
	5379
	3902
	

	1946-51 cohort
	13581
	12298
	11143
	10849
	10592
	9988
	9125

	1973-78 cohort
	14205
	9656
	9063
	9133
	8194
	7883
	



[bookmark: _Toc446584359][bookmark: _Toc446585481][bookmark: _Toc452371093]Highest educational attainment

Highest educational attainment was determined from the following questions in ALSWH.
‘What is the highest qualification you have completed?’

Table 12-11 shows the response options and groupings for analyses for this question.
[bookmark: _Toc446590873][bookmark: _Toc452470107]Table 12‑11: Response options for highest educational attainment in the 1973-78, 1946-51, and 1921-26 cohorts.
	Response options
	Analytical groups

	No formal qualifications
	Less than Year 12

	School or Intermediate Certificate (or equivalent)
	

	Higher School or Leaving Certificate (or equivalent)
	Year 12 or equivalent

	Trade/apprenticeship
	Certificate/diploma

	Certificate/diploma
	

	University degree 
	University

	High University degree
	



This question was asked in Survey 1 for the 1921-26 cohort, Surveys 1 and 6 of the 1946-51 cohort, and all surveys of the 1973-78 cohort.
‘What is the highest level of education you have completed?’


[bookmark: _Toc446590874]Table 12-12 shows the response options and groupings for analyses for this question.
[bookmark: _Toc452470108]Table 12‑12: Response options for highest educational attainment in the 1989-95 cohort.
	Response options
	Analytical groups

	Year 10 or below
	Less than Year 12

	Year 11 or equivalent
	

	Year 12 or equivalent
	Year 12 or equivalent

	Certificate I/II
	Certificate/diploma

	Certificate III/IV
	

	Advanced Diploma/Diploma
	

	Bachelor degree
	University

	Graduate diploma/Graduate certificate
	

	Postgraduate degree
	



This question was asked in all surveys for the 1989-95 cohort.

Table 12-13 shows the number of ALSWH participants with data on highest educational attainment that was used in the analyses.
[bookmark: _Toc446590875][bookmark: _Toc452470109]Table 12‑13: The number of ALSWH participants with data on highest educational attainment.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	11768
	
	
	
	
	
	

	1946-51 cohort
	13576
	
	
	
	
	9473
	

	1973-78 cohort
	14166
	9338
	8867
	9111
	8022
	7859
	

	1989-95 cohort
	16830
	11146
	8674
	
	
	
	



[bookmark: _Toc446584360][bookmark: _Toc446585482][bookmark: _Toc452371094]Ability to manage on income
In ALSWH, the participant’s ability to manage on income was determined by a single survey question.
‘How do you manage on the income you have available?’

Table 12-14 shows the response options and how they were divided into two groups: difficult and easier.
[bookmark: _Toc446590876][bookmark: _Toc452470110]Table 12‑14: Response options for ability to manage on income in the 1989-95, 1973-78, 1946-51, and 1921-26 cohorts.
	Response options
	Groupings for analysis

	It is impossible
	Difficult

	It is difficult all the time
	

	It is difficult some of the time
	

	It is not too bad
	Easier

	It is easy
	



The question was asked in all surveys for all cohorts.

Table 12-15 shows the number of ALSWH participants with data on ability to manage on income that was used in the analyses.
[bookmark: _Toc446590877][bookmark: _Toc452470111]Table 12‑15: The number of ALSWH participants with data on ability to manage on income.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	12127
	9399
	8582
	7066
	5500
	4010
	

	1946-51 cohort
	13618
	11498
	11085
	10823
	10571
	9921
	9021

	1973-78 cohort
	14185
	
	9034
	9104
	8165
	7873
	



[bookmark: _Toc446584361][bookmark: _Toc446585483][bookmark: _Toc452371095]Marital status
Marital status was determined by one of the following questions in all surveys for all cohorts:
 ‘What is your present marital status?’
‘What is your formal registered marital status?’





Table 12-16 shows the response options and how they were grouped for analysis.
[bookmark: _Toc446590878][bookmark: _Toc452470112]Table 12‑16: Response options for marital in the 1989-95, 1973-78, 1946-51, and 1921-26 cohorts.
	Response options
	Grouping

	never married/single
	never married

	married
	married/de facto

	de facto
	

	separated
	separated/divorced

	divorced
	

	widowed
	widowed



The response options were never married/single, married, de facto, separated, divorced, and widowed. In some surveys, de facto relationships were further defined by de facto (opposite sex) and de facto (same sex).

For the purpose of this analysis, the responses were grouped into married/de facto, separated/divorced, widowed, and never married. Table 12-17 shows the number of ALSWH participants with data on ability to manage on income that was used in the analyses.
[bookmark: _Toc446590879][bookmark: _Toc452470113]Table 12‑17: The number of ALSWH participants with data on marital status.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	12208
	10393
	8609
	7113
	5524
	4039
	

	1946-51 cohort
	13646
	12258
	11173
	10748
	10548
	9937
	9061

	1973-78 cohort
	4177
	9639
	9045
	9106
	8170
	7908
	

	1989-95 cohort
	16830
	11140
	8670
	
	
	
	



[bookmark: _Toc446584362][bookmark: _Toc446585484][bookmark: _Toc452371096]Area of residence
The Accessibility/Remoteness Index of Australia, 2003 version (ARIA+) was developed by the National Key Centre for Social Applications of Geographic Information Systems (GISCA) to measure the remoteness of a location based on road distances to service centres (DoHAC, 2001). ARIA+ scores range from 0 to 15, from which five categories are defined (Table 12-18).

[bookmark: _Toc446590880][bookmark: _Toc452470114]Table 12‑18: Remoteness Areas for Australia and corresponding ARIA+ scores.
	Category
	ARIA+ score

	Major Cities of Australia
	0 – 0.20

	Inner Regional Australia
	>0.20 – 2.40

	Outer Regional Australia
	>2.40 – 5.95

	Remote Australia
	>5.92 – 10.53

	Very Remote Australia (other)
	>10.53



In ALSWH, participant addresses are coded to ARIA+; the Study’s implementation of the earlier version of ARIA+, known as ARIA, is reported in the 2000 ALSWH Technical Report (ALSWH, 2000). 

Where only four ARIA+ categories are used, Remote refers to Remote Australia and Very Remote Australia.

Area of residence was estimated from one question in the Census:
‘Where does the person usually live?’

The Place of Usual Residence is defined by the Census as ‘the place where a person lived or intended to live for a total of six months or more in 2011’ (ABS, 2012c). The respondent provides their full address, indicates ‘none’ for no usual address, or ‘Other country’.
Table 12-19 shows the number of ALSWH participants with data on area of residence.
[bookmark: _Toc446590881][bookmark: _Toc452470115]Table 12‑19: The number of ALSWH participants with data on area of residence.
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7

	1921-26 cohort
	12386
	10353
	8621
	7162
	5454
	4091
	

	1946-51 cohort
	13704
	12239
	11002
	10707
	10509
	9913
	9033

	1973-78 cohort
	14218
	9653
	9013
	8984
	8019
	7702
	






[bookmark: _Toc446584363][bookmark: _Toc446585485][bookmark: _Toc452371097]Appendix B: Methodology for modelling longitudinal trends of health and related conditions across the lifespan
The trends for each health condition of interest were first examined for age, birth cohort, and period effects. The condition of interest (e.g. the prevalence of women needing help with daily tasks) was plotted by age using data from all cohorts. If the pattern appeared to change smoothly with age across all cohorts (as in Figure 13-1 below), the trajectory was assumed to be affected only by age. For some conditions (e.g. prevalence of obesity), there were clear differences across the cohorts, with each following its own trajectory; in these cases where age and cohort effects were apparent, the models needed to take both effects into account. Another possibility is that all cohorts might have been affected simultaneously, e.g. by a policy change that affected access to health services; this is a ‘period effect’ so the time of the change also had to be taken into account.
[bookmark: _Toc446584364][bookmark: _Toc446585486][bookmark: _Toc452371098]Physical function and needing help with daily tasks 
The percentage of women needing help with daily tasks increased steadily with age. This trajectory was estimated using a smooth curve across all ages using data from all cohorts, in this case, a penalised B-Spline model (Figure 13-1). 
   [image: ]
[bookmark: _Toc452470035]Figure 13‑1: A model of the prevalence of women who reported needing help with daily tasks by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584365][bookmark: _Toc446585487][bookmark: _Toc452371099]BMI and obesity
The data on mean BMI showed different trajectories for each cohort; each cohort appears to have higher BMI than the preceding generation and to be gaining weight more rapidly (Figure 13-2 and 13-3). 
[image: ]
[bookmark: _Toc452470036]Figure 13‑2: Average BMI projections from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26). The circles represent actual data from ALSWH and the line represent the predicted change in mean BMI for each cohort separately for the next 20 years.
[image: ]
[bookmark: _Toc452470037]Figure 13‑3: A model of the projected prevalence of obese women from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26).

To account for these age- and cohort-specific effects, a linear mixed model with random slopes and intercepts was used to model BMI trajectory for each ALSWH cohort from 2015 to 2035.


where  is the mean BMI by Age and Birth year (i.e. where ‘Birthyear’ are terms characterising the different cohorts) and  represents random effects.

A similar model was then constructed for the prevalence of obese women at each age and birth year. A generalised linear mixed model was fitted to the prevalence of obese women by age using a log-log link function: 


where  is the probability of being obese by Age and Birth year and  represents random effects.


[bookmark: _Toc446584366][bookmark: _Toc446585488][bookmark: _Toc452371100]Tobacco use
The data on smoking prevalence showed different trajectories for each cohort; the prevalence of women who are smokers has declined in all cohorts and the uptake of smoking amongst women in their early twenties in the 1989-95 cohort is lower than that of women of the same age in the 1973-78 cohort (Figure 13-4).

[image: ]
[bookmark: _Toc452470038]Figure 13‑4: Projections of smoking prevalence from 2015 to 2035 for each cohort (1989-95, 1973-78, 1946-51, and 1921-26).

The projected smoking prevalence for each ALSWH cohort was modelled using generalised linear mixed model with a log-log link function:


where  is the probability of being current smoking by Age and Birth year and  represents random effects.




[bookmark: _Toc446584367][bookmark: _Toc446585489][bookmark: _Toc452371101]Mental health
The percentage of women with psychological distress by age was estimated using a smooth curve across all ages, in this case, a penalised B-spline model (Figure 13-5).
[image: ]
[bookmark: _Toc452470039]Figure 13‑5: A model of the prevalence of women with psychological distress (MHI≤52) by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584368][bookmark: _Toc446585490][bookmark: _Toc452371102]Highest educational attainment
ALSWH participants are more highly educated than women of the same age group in the general population. Therefore, ALSWH data are not suitable for age-specific estimates (e.g. of the prevalence of university-educated women). Instead, data from the annual ABS Survey of Education and Work for 2005 to 2015 (ABS, 2015c) were used for modelling. The key assumption used in the model was that the prevalence of university-educated women would remain constant up to the 30-34 age group because these percentages have remained relatively constant for the past 5 years (Table 13-1). For ages greater than 30-34 years, a cohort approach was used where the prevalence of women with a university education in one age group was carried forward to the next age group over time (Figure 13-6). The prevalence of women with psychological distress by age was estimated using smooth curves (penalised B-splines) across all ages. The reason for using a cohort effect was because the trends in ALSWH showed that there was a pronounced cohort effect with women in the 1989-95 and 1973-78 cohorts having much higher levels of education than the earlier generations (Figure 8-1).
[bookmark: _Toc446590882][bookmark: _Toc452470116]Table 13‑1: Prevalence of women with a university education from 2010 to 2015 from the ABS Survey of Education and Work.
	Age group
	2011
	2012
	2013
	2014
	2015

	20-24
	18.7
	19.2
	21.4
	20.4
	22.5

	25-29
	41.0
	39.2
	41.1
	42.0
	39.6

	30-34
	39.7
	41.9
	40.6
	43.3
	44.0



[image: ]
[bookmark: _Toc452470040]Figure 13‑6: Model of the prevalence of university-educated Australian women aged 20-90 then projected forward from 2015 to 2035, based on data from the annual ABS Survey of Education and Work.

The model for the age-specific prevalence of university-educated women in 2015 was then projected forward in five-year steps to 2035 as shown in Figure 13-6.

[bookmark: _Toc446584369][bookmark: _Toc446585491][bookmark: _Toc452371103]Ability to manage on income
The data for percentage of women reporting difficulty managing on income by age was complicated. Women in the 1973-78 cohort (and the 1989-95 cohort) were more likely to report difficulty managing on their income when they were still studying, then their situations improved during their late twenties and early thirties. In their late thirties, higher percentages of women in the 1973-78 cohort experienced difficulties managing on their income, but these were quite similar to the percentages in the 1946-51 cohort when they were in their mid-forties. However, from the late forties onwards, fewer women reported difficulty managing on their income. This pattern was consistent with other data sources, so we concluded it was a real, if somewhat complicated, age effect (rather than a cohort or period effect). Nevertheless, changes in employment associated with the global financial crisis cannot be ruled out as they would have impacted most on the 1973-78 cohort. Accordingly, we used a penalised B-spline model, which only involved age, but allowed for a more complicated trajectory (Figure 13-7). 
[image: ]
[bookmark: _Toc452470041]Figure 13‑7: A model of the prevalence of women with difficulty managing on income by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584370][bookmark: _Toc446585492][bookmark: _Toc452371104]Marital status
The percentage of women who have a partner through marriage or a de facto relationship by age showed a smooth trajectory across all the cohorts (Figure 10-1). This trajectory, depending only on age (not cohort), was modelled using a penalised B-Spline model (Figure 13-8). 
[image: ]
[bookmark: _Toc452470042]Figure 13‑8: A model of the prevalence of women who have a partner by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584371][bookmark: _Toc446585493][bookmark: _Toc452371105]Area of residence
During the participant recruitment to ALSWH in 1995, there was an oversampling of women living in rural and remote areas to ensure that their health and health service use was adequately captured.  Therefore, the ALSWH data are not suitable for providing age estimates for women living in a major city. Instead, data from the 2011 Australian Census data were used to characterise the percentage of women living in a major city across the lifespan (Figure 13-9).  

[image: ]
[bookmark: _Toc452470043]Figure 13‑9: Data from the 2011 Australian Census: Prevalence of Australian women aged 20-90 who lived in a major city.




[bookmark: _Toc446584372][bookmark: _Toc446585494][bookmark: _Toc452371106]Appendix C: Methods for projecting prevalence of health and related conditions from 2015 to 2035

For each of the models described in Appendix B (Chapter 13), predicted percentages of women in various groups (e.g. obese and non-obese) were estimated for every age between 20 to 90 years and for each year of birth for each year from 2015 to 2035. These predicted percentages were then applied to the ABS population projections for the same time period.



 



where  is the total number of women aged 20-90 in the category in year  based on the ABS population projection series ,  is the prevalence (%) of women aged  years in the category,  is the projected number of women at age  in year  in population projection series , and  indicates population projection series A, B, or C. 

To calculate the percentage of women aged 20-90 in the category in Australia from 2015 to 2035, the following equation was used.





where  is the percentage of women aged 20-90 in the category in year  based on the ABS population projection series ,  is the projected number of women aged 20-90 in year  in population projection series , and  indicates population projection series A, B, or C. 


[bookmark: _Toc446584373][bookmark: _Toc446585495][bookmark: _Toc452371107]Appendix D: Trends of health service use and expenditure by age and health condition
[bookmark: _Toc446584374][bookmark: _Toc446585496][bookmark: _Toc452371108]Medicare Benefits Scheme
Data linkage to the MBS allows us to determine number and cost of unreferred MBS claims made by each participant for each year from 1996 to 2013. The mean unreferred MBS claims by year and by group was calculated as follows:


To calculate the total unreferred MBS cost, the average cost of unreferred MBS services (including the scheduled fee set by the Commonwealth Government and patient co-payment) in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80. The limitation of reporting MBS expenditure is that the effects of general inflation and health inflation are not accounted for.

The total unreferred MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated as follows:


The mean unreferred MBS cost (in 2014 Australian dollars) by group for each year from 1996 to 2013 was calculated as follows:


The number of claims and costs were estimated for each year of age.

[bookmark: _Toc446584375][bookmark: _Toc446585497][bookmark: _Toc452371109]Pharmaceutical Benefits Scheme
Data linkage to the PBS allowed us to determine the number and cost of PBS prescriptions that were filled by each participant. Complete data on all prescriptions filled (as opposed to all involving government subsidy) are only available single July 2012. Note that there are only three sets of data points for these graphs because the 2012-13 period only corresponded to one survey per cohort.

The price of prescriptions is determined by a range of factors that are difficult to forecast, such as the five-yearly Australian government pharmacy agreements, and manufacturing costs of pharmaceutical drugs. Therefore, using the historical cost of prescriptions to forecast future PBS expenditure introduces significant error. Instead, this report uses the latest available PBS data for one financial year (in this case, 2012-13) to determine the total number of claims and cost of PBS scripts obtained by the ALSWH participants. This means that the cost of PBS is reported in 2012-13 Australian dollars for all relevant graphs. The limitation of reporting PBS expenditure is that the effect of general inflation and health inflation are not accounted for.

The mean PBS cost (in 2012-13 Australian dollars) for each participant for 2012 to 2013 was calculated as follows:


The mean PBS cost (in 2012-13 Australian dollars) by group for every year was calculated as follows:


[bookmark: _Toc446584376][bookmark: _Toc446585498][bookmark: _Toc452371110]Hospital costs
Public hospital costs are available through the National Hospital Cost Data Collection (NHCDC) provided by the Independent Hospital Pricing Authority. The NHCDC lists the average cost for all Australian Refined Diagnosis Related Group (AR-DRG) codes. Each AR-DRG represents a group of patients with similar conditions and who require similar hospital services. In this report, the average cost of AR-DRGs (in 2012-13 Australian dollars) in the NHCDC Australian Public Hospitals Cost Report 2012-2013, Round 17 was used. The data of ALSWH participants are linked to Admitted Patient Data Collections for NSW, QLD, WA, SA, and ACT. Only the NSW and ACT Patient Data Collections record diagnosis using AR-DRG codes. Because a large percentage of ALSWH participants reside in NSW (30.5 per cent), the hospital cost analysis was performed using data from these participants to represent the whole ALSWH cohort. Table 15-1 and 15-2 shows a comparison of characteristics between the NSW participants and participants who do not live in NSW at Survey 1. There is a higher prevalence of unpartnered women and city residents amongst women in the 1989-95 cohort who live in NSW compared with the rest of the ALSWH cohort. In the 1973-78 cohort, there is a higher percentage of women who have difficulty managing on income in NSW than in all other states and territories. In the 1921-26 cohort, there is a lower prevalence of women living in the city amongst NSW participants compared with the rest of the participants in this cohort.

[bookmark: _Toc446590883][bookmark: _Toc452470117]Table 15‑1: Comparison of ALSWH participants in the 1989-95 and 1973-78 cohorts residing in NSW and those not living in NSW at Survey 1 (column percentages).
	Characteristic
	1989-95 cohort
	1973-78 cohort

	
	NSW
	Not NSW
	NSW
	Not NSW

	BMI
    Not obese, BMI<30
    Obese, BMI≥30 
Smoking status
    Non-smoker
    Current smoker
Marital status
    Married/de facto
    Unpartnered
Area of residence
    Major city
    Regional/remote
Highest educational attainment
    Not university
    University
Mental health
    No psychological distress
    Psychological distress
Need help with daily activities
    No
    Yes
Ability to manage on income
    Difficult
    Easy
	
88
12

81
19

21
79

77
23

77
23
	
87
13

81
18

23a
77a

74a
26a

77
23
	
94
6

68
32

22
78

53
47

90
10

78
22

99
1

53
47
	
93
7

67
33

23
77

51
49

88
12

78
22

99
1

51a
49a


ap < 0.01

[bookmark: _Toc446590884][bookmark: _Toc452470118]Table 15‑2: Comparison of ALSWH participants in the 1946-51 and 1921-26 cohorts residing in NSW and those not living in NSW at Survey 1 (column percentages).
	Characteristic
	1946-51 cohort
	1921-26 cohort

	
	NSW
	Not NSW
	NSW
	Not NSW

	BMI
    Not obese, BMI<30
    Obese, BMI≥30 
Smoking status
    Non-smoker
    Current smoker
Marital status
    Married/de facto
    Unpartnered
Area of residence
    Major city
    Regional/remote
Highest educational attainment
    Not university
    University
Mental health
    No psychological distress
    Psychological distress
Need help with daily activities
    No
    Yes
Ability to manage on income
    Difficult
    Easy
	
82
18

81
19

82
18

36
64

85
15

85
15

97
3

45
55
	
81
19

82
18

83
16

37
63

86
14

85
15

97
3

43
27
	
87
13

92
8

56
44

40
60

97
3

90
10

92
8

28
72
	
86
14

92
8

57
43

43a
57a

96
4

90
10

91
9

26
74


ap < 0.01

The NSW Admitted Patient Data Collection contains records for all hospitalisations in NSW from 2000 to 2014, including admissions of participants who were not permanent residents of this state. However, because there is low migration between states, the percentage of hospital admissions in NSW by non-residents of NSW is low. For each participant, a hospital cost was determined for every admission using the AR-DRG code from the hospital record and matching it to the average cost of that AR-DRG from the NHCDC Public Hospitals Cost Report 2012-2013, Round 17. Then hospital cost (in 2012-13 Australian dollars) for every admission were summed to obtain the annual cost for each person. The average annual hospital cost was determined at each age and group. 

The mean hospital cost (in 2012-13 Australian dollars) for each participant for 2012 to 2013 was calculated as follows:





[bookmark: _Toc446584377][bookmark: _Toc446585499][bookmark: _Toc452371111]Appendix E: Modelling health service use and expenditure by age and health condition
[bookmark: _Toc446584378][bookmark: _Toc446585500][bookmark: _Toc452371112]Medicare Benefits Scheme
The graphs for unreferred MBS claims for each group of interest were plotted by age using data for each year of age. As age and group of interest were the strong determinants of MBS claims, the mean number per year were modelled using penalised B-splines separately for each group of interest.

As the numbers of women needing help with daily tasks were small for the cohorts born in 1989-95 and 1973-78, for this condition (reported in Chapter 3), only the age range 45-90 was considered (Figure 16-1). For all other conditions or groups of interest (all other Chapters), models were fitted for the age range 20-90 (Figures 16-2 to 16-8)

Needing help with daily tasks
[image: ]
[bookmark: _Toc452470044]Figure 16‑1: A model of the mean number of unreferred MBS claims made by women who reported needing or not needing help with daily tasks, by actual age at survey for the 1946-51 and 1921-26 cohorts.




Obesity
[image: ]
[bookmark: _Toc452470045]Figure 16‑2: A model of the mean number of unreferred MBS claims made by women who are obese or not obese, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Tobacco use
[image: ]
[bookmark: _Toc452470046]Figure 16‑3: A model of the mean number of unreferred MBS claims made by women who are smokers or not current smokers, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Mental health
[image: ]
[bookmark: _Toc452470047]Figure 16‑4: A model of the mean number of unreferred MBS claims made by women who do or do not have psychological distress, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Highest educational attainment
[image: ]
[bookmark: _Toc452470048]Figure 16‑5: A model of the mean number of unreferred MBS claims made by women who do or do not have a university education, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Ability to manage on income
[image: ]
[bookmark: _Toc452470049]Figure 16‑6: A model of the mean number of unreferred MBS claims made by women who found it easier or difficult to manage on income, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Marital status
[image: ]
[bookmark: _Toc452470050]Figure 16‑7: A model of the mean number of unreferred MBS claims made by women who have a partner or are unpartnered, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Area of residence
[image: ]
[bookmark: _Toc452470051]Figure 16‑8: A model of the mean number of unreferred MBS claims made by women who live in a major city or in a regional/remote area by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

To calculate the mean MBS cost, the average cost of MBS services (including the scheduled fee set by the Commonwealth Government and patient co-payment) in 2014 (in 2014 Australian dollars) was obtained from the Department of Human Services statistical reporting database (Medicare Group Reports, 2016) and was reported to be $48.80 per visit. The limitation of reporting MBS expenditure is that the effect of general inflation and health inflation are not accounted for.

The total MBS cost (in 2014 Australian dollars) for each participant for every year from 1996 to 2013 was calculated by multiplying the age estimates for mean MBS claims by $48.80 (in 2014 Australian dollars) using the models shown in Figures 16-1 to 16-8.

[bookmark: _Toc446584379][bookmark: _Toc446585501][bookmark: _Toc452371113]Pharmaceutical Benefits Scheme
PBS data on all claims and costs were only available for 2012-13, which covered a narrow age range. Consequently, the models (penalised B-splines) for the groups defined by need for help with daily tasks were based on women from age 62 and for the other groups, for ages from 34 (Figures 16-9 to 16-24).
Needing help with daily tasks
[image: ]
[bookmark: _Toc452470052]Figure 16‑9: A model of the mean number of PBS claims made by women who reported needing or not needing help with daily tasks, by actual age at survey for the 1946-51 and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470053]Figure 16‑10: A model of the PBS cost (in 2012-13 Australian dollars) for women who reported needing or not needing help with daily tasks, by actual age at survey for the 1946-51 and 1921-26 cohorts.

Obesity
[image: ]
[bookmark: _Toc452470054]Figure 16‑11: A model of the mean number of PBS claims made by women who are obese or not obese, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470055]Figure 16‑12: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who are obese or not obese, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Tobacco use
[image: ]
[bookmark: _Toc452470056]Figure 16‑13: A model of the mean number of PBS claims made by women who are smokers or not current smokers, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470057]Figure 16‑14: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who are smokers or not current smokers, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Mental health
[image: ]
[bookmark: _Toc452470058]Figure 16‑15: A model of the mean number of PBS claims made by women who do or do not have psychological distress, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
[image: ]
[bookmark: _Toc452470059]Figure 16‑16: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who do or do not have psychological distress, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.


Highest educational attainment
[image: ]
[bookmark: _Toc452470060]Figure 16‑17: A model of the mean number of PBS claims made by women who do or do not have a university education, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
[image: ]
[bookmark: _Toc452470061]Figure 16‑18: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who do or do not have a university education, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Ability to manage on income
[image: ]
[bookmark: _Toc452470062]Figure 16‑19: A model of the mean number of PBS claims made by women who found it easier or difficult to manage on income, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470063]Figure 16‑20: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who found it easier or difficult to manage on income, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Marital status
[image: ]
[bookmark: _Toc452470064]Figure 16‑21: A model of the mean number of PBS claims made by women who have a partner or are unpartnered, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470065]Figure 16‑22: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who have a partner or are unpartnered, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Area of residence
[image: ]
[bookmark: _Toc452470066]Figure 16‑23: A model of the mean number of PBS claims made by women who live in a major city or in a regional/remote area, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[image: ]
[bookmark: _Toc452470067]Figure 16‑24: A model of the mean PBS cost (in 2012-13 Australian dollars) for women who live in a major city or in a regional/remote area, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

[bookmark: _Toc446584380][bookmark: _Toc446585502][bookmark: _Toc452371114]Hospital costs
A penalised B-spline was fitted to the mean hospital cost (in 2012-13 Australian dollars) by age at survey to provide age-specific estimates for 45-90 years (for Chapter 3) or 20-90 years (for all other chapters). The model assumes that the age-specific trends for total hospital cost (in 2012-13 Australian dollars) for women with or without the conditions of interest remain the same from 2015 to 2035. 
Needing help with daily tasks
[image: ]
[bookmark: _Toc452470068]Figure 16‑25: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who reported needing or not needing help with daily tasks, by actual age at survey for the 1946-51 and 1921-26 cohorts.


Obesity
[image: ]
[bookmark: _Toc452470069]Figure 16‑26: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who are obese or not obese, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Tobacco use
[image: ]
[bookmark: _Toc452470070]Figure 16‑27: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who are smokers or not current smokers, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Mental health
[image: ]
[bookmark: _Toc452470071]Figure 16‑28: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who do or do not have psychological distress, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Highest educational attainment
[image: ]
[bookmark: _Toc452470072]Figure 16‑29: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who do or do not have a university education, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Ability to manage on income
[image: ]
[bookmark: _Toc452470073]Figure 16‑30: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who found it easier or difficult to manage on income, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.

Marital status
[image: ]
[bookmark: _Toc452470074]Figure 16‑31: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who have a partner or are unpartnered, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.
Area of residence
[image: ]
[bookmark: _Toc452470075]Figure 16‑32: A model of the mean hospital costs (in 2012-13 Australian dollars) for women who live in a major city or in a regional/remote area, by actual age at survey for the 1973-78, 1946-51, and 1921-26 cohorts.


[bookmark: _Toc446584381][bookmark: _Toc446585503][bookmark: _Toc452371115]Appendix F: Method for projecting healthcare use and expenditure from 2015 to 2035
[bookmark: _Toc446584382][bookmark: _Toc446585504][bookmark: _Toc452371116]Medicare Benefits Scheme
To project the total number of unreferred MBS claims and costs from 2015 to 2035, we assumed that the age-specific trends for number of MBS claims and costs (in 2014 Australian dollars) for women in each group remained the same over the next 20-year time period. The total number of MBS claims and total MBS costs (in 2014 Australian dollars) were projected using the following equations:

Total number of projected MBS claims in year :



Total MBS cost in year  for women in group :



where: 
 is the total number of MBS claims in year  for women in group , 
 is the total MBS cost in year  for the group , 
 is the mean number of MBS claims made by women aged  years in group  (based on the model shown in Appendix E Section 16.1), 
 is the prevalence (%) of women aged  years in group , and 
 is the projected number of women at age  in year  in ABS population projection series B. 

The total number of MBS claims and cost were calculated by summing the values for the two groups (z=1,2).


[bookmark: _Toc446584383][bookmark: _Toc446585505][bookmark: _Toc452371117]Pharmaceutical Benefits Scheme
To project the total number of PBS prescriptions filled and cost from 2015 to 2035, we assumed that the age-specific trends for number of PBS prescriptions filled and cost (in 2012-13 Australian dollars) for women in each group remained the same over the next 20-year time period. The total number of PBS claims and total PBS cost (in 2012-13 Australian dollars) were projected using the following equations:

Total number of projected PBS claims in year :



Total PBS cost in year  for women by the presence or absence of condition :



where: 
 is the total number of PBS claims in year , 
 is the total PBS cost in year , 
 is the mean number of PBS claims made by women aged  years in group  (z=1,2 for women with or without the condition based on the model shown in Appendix E Section 16.2), 
 is the mean PBS cost made by women aged  years with or without condition  in the sample (based on the penalised B-spline model shown in Appendix E Section 16.2), 
 is the prevalence (%) of women aged  years in group , and 
 is the projected number of women at age  in year  in ABS population projection series B. 

The total number of PBS claims and cost is calculated by summing the values for the two groups.




[bookmark: _Toc446584384][bookmark: _Toc446585506][bookmark: _Toc452371118]Hospital costs
To project the total hospital cost from 2015 to 2035, we assumed that the age-specific trends for hospital cost (in 2012-13 Australian dollars) for women in each group remained the same over the next 20-year time period. The total hospital cost (in 2012-13 Australian dollars) was projected using the following equation:
Total hospital cost in year  for women by the presence or absence of condition :



where: 
 is the total hospital cost in year , 
 is the mean hospital cost made by women aged  years with or without condition  (based on the model shown in Appendix E Section 16.3), 
 is the prevalence (%) of women aged  years in group , and 
 is the projected number of women at age  in year  in population projection series B. 

The total hospital cost was calculated by summing the values for the two groups.


[bookmark: _Toc452371119]Appendix G: Reference tables for dementia

[bookmark: _Toc446590885][bookmark: _Toc452470119]Table 18‑1: Demographic characteristics by source of data on dementia.
	
	Self-reported survey
	Aged care data
	Causes of death
	Pharmaceutical /prescription
	Hospital Data

	Total identified cases
	A
	B
	C
	D
	E

	N=2534
	N=468
	N=2010
	N=786
	N=877
	N=983

	% of identified cases †
	18.5%
	79.3%
	31.0%
	34.6%
	55.8%

	
	
	
	
	
	

	Median age in years (quartiles)*
	83.2 
(79.9, 86.2)
	85.1 
(83.1, 86.8)
	85.0
 (82.8, 86.8)
	82.7
 (80.4, 85.2)
	84.3 
(81.8, 86.6)

	
	
	
	
	
	

	Age (years)*
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)

	<75
	18 (3.8)
	0
	7 (0.9)
	0
	1 (0.1)

	75-79
	108 (23.1)
	85 (4.2)
	55 (7.0)
	172 (19.6)
	155 (15.8)

	80-84
	174 (37.2)
	889 (44.2)
	326 (41.5)
	440 (50.2)
	404 (41.1)

	85-89
	164 (35.0)
	1009 (50.2)
	379 (48.2)
	259 (29.5)
	403 (41.0)

	≥90
	4 (0.9)
	26 (1.3)
	11 (1.4)
	6 (0.7)
	20 (2.0)

	Unknown
	
	1 (0.05)
	8 (1.0)
	
	

	
	
	
	
	
	

	Location
	
	
	
	
	

	Major cities
	211 (45.1)
	935 (46.5)
	343 (43.6)
	408 (46.5)
	459 (46.7)

	Inner regional 
	162 (34.6)
	727 (36.2)
	300 (38.2)
	321 (36.6)
	367 (37.3)

	Outer regional 
	86 (18.4)
	325 (16.2)
	133 (16.9)
	134 (15.3)
	148 (15.1)

	Remote 
	8 (1.7)
	20 (1.0)
	8 (1.0)
	12 (1.4)
	8 (0.8)

	Very remote 
	1 (0.2)
	3 (0.1)
	2 (0.3)
	2 (0.2)
	1 (0.1)


A = Self-reported survey data
B = Aged care data
C = Death certificate data
D = Prescription data
E = Hospital admission patients data (only for States, Queensland, New South Wales, South Australia Total n=7750)
*: Age dementia recorded
†: Row percentages do not add up to 100% because cases can be identified from more than one source.


[bookmark: _Toc446590886][bookmark: _Toc452470120]Table 18‑2: Dementia incidence estimates used in projections.
	Age
	Sourced incidence %
	Source
	Fitted incidence %
	Notes

	60
	
	
	0.04
	Linear regression

	61
	
	
	0.07
	between 60-74

	62
	0.11
	(Gao, Hendrie & Hall, 1998)
	0.10
	

	63
	
	
	0.12
	

	64
	
	
	0.15
	

	65
	
	
	0.18
	

	66
	
	
	0.21
	

	67
	0.21
	(Gao, Hendrie & Hall, 1998)
	0.24
	

	68
	
	
	0.26
	

	69
	
	
	0.29
	

	70
	
	
	0.32
	

	71
	
	
	0.35
	

	72
	0.39
	(Fratiglioni et al., 2000)
	0.38
	

	73
	
	
	0.40
	

	74
	
	
	0.43
	

	75
	
	
	0.64
	Spline regression

	76
	
	
	0.88
	between 75-98

	77
	1.72
	(Fratiglioni et al., 2000)
	1.16
	

	78
	
	
	1.47
	

	79
	
	
	1.83
	

	80
	1.84
	ALSWH
	2.22
	

	81
	2.72
	
	2.65
	

	82
	2.92
	
	3.12
	

	83
	4.19
	
	3.63
	

	84
	4.13
	
	4.19
	

	85
	5.67
	
	4.78
	

	86
	5.32
	
	5.42
	

	87
	8.18
	
	6.11
	

	88
	7.32
	
	6.84
	

	89
	6.15
	
	7.62
	

	90
	4.33
	
	8.44
	

	91
	
	
	9.31
	

	92
	10.32
	(Corrada et al., 2010)
	10.23
	

	93
	
	
	11.20
	

	94
	
	
	12.22
	

	95
	
	
	13.29
	

	96
	
	
	14.41
	

	97
	17.20
	(Corrada et al., 2010)
	15.57
	

	98
	
	
	17.60
	

	99
	
	
	19.99
	Linear regression 

	100
	
	
	21.38
	between 99-100


Correction factors applied to convert rates per person-years to percentages: 70-74=, 75-79=, 80-84=, 85-100=



Table 18-3:  Dementia prevalence rates used in projections based on Access Economics (Economics, 2005) and ALSWH estimates.
	Age
	Sourced prevalence %
(Economics, 2005)
	Fitted prevalence %
	Notes

	60
	
	0
	Linear regression

	61
	
	0.11
	between 60-74

	62
	0.60
	0.38
	

	63
	
	0.65
	

	64
	
	0.92
	

	65
	
	1.19
	

	66
	
	1.46
	

	67
	1.30
	1.73
	

	68
	
	2.00
	

	69
	
	2.27
	

	70
	
	2.54
	

	71
	
	2.81
	

	72
	3.30
	3.08
	

	73
	
	3.35
	

	74
	
	3.62
	

	75
	
	4.55
	Spline regression

	76
	
	5.53
	between 75-89

	77
	6.30
	6.63
	

	78
	
	7.88
	

	79
	
	9.26
	

	80
	
	10.79
	

	81
	
	12.45
	

	82
	12.60
	14.24
	

	83
	
	16.14
	

	84
	
	18.14
	

	85
	18.56
	20.21
	

	86
	21.40
	22.32
	

	87
	21.94
	24.45
	

	88
	29.48
	26.56
	

	89
	31.99
	28.63
	

	90
	32.38
	30.82
	Linear regression 

	91
	
	32.31
	between 90-100

	92
	33.33
	33.79
	

	93
	
	35.28
	

	94
	
	36.76
	

	95
	
	38.25
	

	96
	
	39.73
	

	97
	40.30
	41.21
	

	98
	
	42.70
	

	99
	
	44.18
	

	100
	
	45.67
	


Sourced ALSWH estimates for ages 85-90
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